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The uptake of green infrastructure is challenged by a lack of access to financing.
Studies have investigated individuals’ economic valuation of green infrastructure
but understanding public perceptions of a range of potential funding mechanisms is
a fundamental step in developing funding measures. Using data collected from a
sample of residents in the Oxford—Cambridge Arc, England, this study addresses a
gap in our understanding of public perceptions of green infrastructure funding by
investigating support for several funding mechanisms, and the extent to which
support is associated with attitudinal, contextual and personal capability variables.
Results indicate that respondents prefer the funding of small and large-scale
infrastructure to be covered by developers, with most opposition being levelled at
those involving additional financial obligations from citizens. Altruistic-biospheric
values, pro-environmental behaviour and trust in the government significantly
affected support. These findings provide valuable insight to policymakers
attempting to introduce sustainable green infrastructure funding streams.

Keywords: green infrastructure; public perceptions; funding mechanisms

1. Introduction

Green infrastructure refers to a network of natural and semi-natural features designed to
deliver ecosystem services (European Environment Agency 2014). It can contribute to
achieving climate change adaptation and mitigation goals (Foster, Lowe, and Winkelman
2011), and can address issues related to flooding, air quality, biodiversity and health and
wellbeing (Connop et al. 2016). Despite the benefits, there are barriers to its widespread
adoption, such as a need for better access to financing (Brown and Mijic 2019).

Local authorities are beginning to examine whether they can effectively fund green
infrastructure by drawing on combinations of public, private and community funding
sources (Mell 2017). However, the introduction of new funding mechanisms comes
with its own set of challenges. Citizens may be wary of bearing the burden of the
costs through measures such as increases in taxes or fees, particularly where any bene-
fits are intangible or unquantifiable (Zuniga-Teran et al. 2019). They may also be
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cautious of the use of other measures, such as debt-financing which can pose add-
itional financial risks to the community, as their taxes and fees would be used to meet
the financial obligations (Bigger and Millington 2019). Concerns are also increasingly
expressed as to whether infrastructure is being provided for the good of the people, or
if the people simply provide funding through taxes for the benefit of institutional
investors (O’Brien, O’Neill, and Pike 2019).

The work reported below explores public support for a variety of green infrastruc-
ture funding mechanisms to better understand both the distribution of support across a
range of mechanisms and the underpinning motivations for support. Improved appreci-
ation of these features of green infrastructure funding can inform the design of more
acceptable and sustainable financing mechanisms. The first objective of the study is to
investigate public stakeholders’ willingness to support a variety of mechanisms used to
fund green infrastructure, which differ with respect to the source of the funding and
the stakeholder group responsible for contributing the funds. Since green infrastructure
provision and benefits can vary on different spatial scales, we investigate support for
mechanisms used to fund small-scale neighbourhood level green infrastructure and
larger regional green infrastructure.

Research in this area has mostly focused on understanding individuals’ willingness
to pay for green infrastructure and its services. While these studies provide an insight
into the values placed on green infrastructure and associated ecosystem services,
research conducted on non-market economic valuation tends to have different aims
than studies that investigate stakeholders’ preferences (Ferreira et al. 2021). If an indi-
vidual is unwilling to pay through a particular mechanism, it does not indicate that
they are opposed to attempts to raise funds for an infrastructure option, but they may
have different perceptions and preferences for the most appropriate way to fund it
(Yusuf et al. 2015). It is valuable to investigate individual preferences for a range of
mechanisms to better understand their perceptions of how the infrastructure should be
funded and by whom. Understanding public perceptions in this regard is key to devel-
oping sustainable infrastructure financing policies.

There is also an emerging stream of literature that investigates stakeholders’ prefer-
ences related to green infrastructure, which focus on their perceptions of green infra-
structure’s benefits (Miller and Montalto 2019) and value (van Vliet and Hammond
2021), the challenges faced in its implementation (Rall, Kabisch, and Hansen 2015,
Bissonnette et al. 2018) its design (Tsantopoulos et al. 2018) and who should be
responsible for its implementation (Ferreira et al. 2021). However, there is little evi-
dence of stakeholders’ perceptions of green infrastructure financing. We contribute to
populating this knowledge through the study’s first objective.

The second objective is to investigate the determinants of support for funding mecha-
nisms, which can be classified as a type of environmentally significant behaviour. The
Attitude-Behaviour-Context Framework suggests three categories of variables that influ-
ence pro-environmental behaviour (Stern 2000); attitudinal variables which include values
and beliefs, personal capability variables which include socio-demographic characteris-
tics, and contextual variables which include social, economic and political factors. While
this has been explored empirically in the context of environmental policies, due to the lim-
ited research on support for green infrastructure funding mechanisms, little is known
about the determinants of this support. By using the Attitude-Behaviour-Context
Framework as a framework of potential variables, we investigate how these variables play
arole in influencing individuals’ support, thereby allowing us to address this gap.
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Below, we investigate public perceptions of green infrastructure funding by
using a survey distributed to a representative sample of residents (N =400) within a
well-bounded region in the south of England, the Oxford—Cambridge Arc. We respond
to two research questions (i) to what extent will residents support alternative green
infrastructure funding mechanisms for neighbourhood scale and regional scale green
infrastructure projects, and (ii) what attitudinal, contextual and personal capability vari-
ables influence support. This research will complement several aspects of the literature
on public perceptions of green infrastructure funding, and the drivers of pro-environ-
mental behaviour. The results will also provide valuable insight for policymakers who
are attempting to develop sustainable funding streams for green infrastructure.

2. Funding green infrastructure

Given the importance of green infrastructure but increasing lack of clarity over how it
should be funded and by whom, there is a growing body of literature that examines the
key actors and mechanisms associated with its funding. First, it is possible for mecha-
nisms to be categorised based on whether they were led by the local planning authority
(LPA), proposed and sanctioned by local communities, and led by developers, or associ-
ated with private or commercial sector funding (Mell 2017). Mechanisms that are led by
local authorities could include local taxation through council taxes and business rates,
although these may be unpopular with local residents and businesses (Mell 2017).

In a review of financing barriers for urban nature-based solutions, Toxopeus and
Polzin (2021) confirm that financing green infrastructure is traditionally seen as the
responsibility of the local government, and while these are public goods it is difficult for
the local governments to utilise measures such as local taxation because citizens typically
have a low willingness to pay. However, it is possible that fundraising among residents
could be successful in areas with higher household income (Toxopeus and Polzin 2021).
A study on green infrastructure financing in the United States also suggested that the
main actors involved in funding green infrastructure, specifically stormwater infrastruc-
ture, are municipalities and local governments, who tend to use mechanisms such as
stormwater utility fees (Cousins and Hall 2021). This type of mechanism, similarly to
taxation, requires an increase in direct funding from residents, so governments may be
wary of increasing stormwater fee rates (Cousins and Hall 2021).

As an alternative to local taxation and fees, it was found that local governments in
the UK have the options of using mechanisms such as S106 agreements, which are
agreements between LPAs and developers about measures developers must take to
reduce their impact on the community; community infrastructure levies (CIL) or
charges levied by local authorities on new development in their area; and commuted
sums from developers through planning obligations (Mell 2017). Therefore, instead of
placing the financial burden on residents and businesses, these mechanisms involve
developer contributions. Developers who were interviewed for a study on stakeholder
perspectives of green infrastructure funding indicated that to gain planning consent and
present their developments as having good ecological benefits, they have begun
designing green infrastructure into their developments and investment plans (Mell
2021). They also identified that green infrastructure could be used as a marketing tool
for their businesses and developments (Mell 2021), which highlights that even if local
authorities impose mechanisms that place the responsibility for green infrastructure on
developers, they can potentially benefit from this.
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Mechanisms such as green bonds are increasingly being considered as potential
alternatives (Frantzeskaki ef al. 2019). In the United States, municipalities have started
experimenting with financial measures such as tax increment financing and mitigation
banking, in addition to green bonds as mechanisms to borrow money to finance storm-
water management infrastructure (Cousins and Hall 2021). However, these types of
mechanisms create financial risks, which can have impacts on residents as they are
now exposed to these risks through their payment of water fees (Cousins and Hall
2021). Local authorities in the UK have been experimenting with public sector invest-
ment-based crowdfunding. For example, Swindon Borough Council issued the UK’s
first local authority bonds that raised funding from their residents to develop two solar
parks, and other local authorities have been conducting feasibility studies to determine
whether they could use this type of crowdfunding to finance their infrastructure proj-
ects (Davis 2019). These can potentially be used for green infrastructure funding.
Some cities around the world have been considering co-financing green infrastructure
between key actors (Tubridy 2020). There is also potential for co-funding and partner-
ships (O’Donnell, Lamond, and Thorne 2017) and the use of a mix of mechanisms,
e.g. where the shortfall of funding from the use of fee systems can be made up by
using bonds and other debt-financing measures (Cousins and Hall 2021).

Additional local authority led mechanisms include the sale of assets, park trusts
and endowments. Although much of the responsibility falls on local governments to
implement financing mechanisms, mechanisms led by other stakeholders have also
been discussed in the literature. These include community-led mechanisms such as
community asset transfer, guerilla gardening and informal greening/management and
private investment, which include funding through corporate sponsorship, sale and
endowment and private management for public use (Mell 2017).

The mechanisms outlined above have a different set of costs and benefits for a
range of stakeholders, so deciding on the best options requires taking all of these into
consideration. Along with considering the opportunities and challenges associated with
each mechanism, the type of mechanism used may also be dependent on the nature
and scale of the green infrastructure project being funded. Mell and Whitten (2021)
provide a detailed analysis of the types of green infrastructure, along with the scale of
the investment and type of funder associated with funding each. The research found
that there is a lack of sustainable funding for larger and more public green infrastruc-
ture, such as public gardens and river corridors and water bodies, while more sustain-
able funding sources are available for smaller projects such as green walls and roofs.

Within the broader literature related to green infrastructure funding, several studies
have investigated perceptions of stakeholder responsibility for funding green infrastruc-
ture. Most residents in a Florida-based study believed the funds for a regional river
restoration project should come mostly from the state government, followed by the
federal and local governments (Jones and Bi 2020). Only 10% suggested it should
come from state residents, and 6% from local businesses. Ferreira et al. (2021) also
reported that residents believe green infrastructure implementation is the responsibility
of the government.

There is a subsection of research, which focuses on specific stakeholders’ willing-
ness to pay for green infrastructure and its services through specific payment vehicles.
One study in particular conducted a review of 85 studies that investigated willingness
to pay for green infrastructure (Venkataramanan et al. 2020). They found that among
the studies that used descriptive questions to elicit willingness to pay, a large
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percentage of respondents indicated that they were not willing to pay any amount.
When studies used payment mechanisms such as housing expenses, it was found that,
in Portugal, owners and tenants had a relatively low willingness to pay for green roofs
and green walls through monthly housing expenses (Teotonio et al. 2020). In the UK,
individuals were willing to pay up to 2% more in monthly rent or mortgage payments
for high quality green infrastructure in their area (Mell et al. 2016). This willingness
to pay was influenced by age and educational status; and willingness to pay was higher
for infrastructure that is more visibly greener and functional.

When investigating willingness to pay through mechanisms such as taxes and tar-
iffs, one study revealed that there was a willingness to pay for natural-based solutions
for coastal flood protection through an increase in council taxes, but environmental
education and direct contact with the object of study were important in gaining support
(Rendon, Sandorf, and Beaumont 2022). For constructing sponge-cities or city-scale
integrated SUDS, the public was willing to pay for government-issued credit securities
and an increase in water tariffs, but they believed that government grants and public-
private partnerships should be the main source of funding (Wang, Sun, and Song
2017).

Overall, the act of supporting a mechanism used to fund green infrastructure, or
being willing to pay to fund it, can be classified as a type of environmentally signifi-
cant behaviour (Stern 2000), and there is also a large body of research that investigates
individuals’ willingness to support environmental policies and the reasons behind their
support or opposition (Drews and van den Bergh 2015, Rhodes, Axsen, and Jaccard
2017).

3. Methodology
3.1. Study area

The study was conducted in the Oxford—Cambridge Arc region, an area that comprises
the counties of Bedfordshire, Buckinghamshire, Cambridgeshire, Northamptonshire and
Oxfordshire. It has been one of the fastest growing economic areas in England over
the past 20 years. Across the Arc, one of the main areas of concern is climate change
and the natural environment, which currently faces several challenges such as poor air
quality and high and growing flood risk. It is feared that the growth the region faces
will cause even more harm to the natural environment and ecosystem services
(Ministry of Housing, Communities & Local Government 2021).

Currently, the area in the Arc contains a high proportion of versatile agricultural
land (ITRC 2020). However, the intensive agriculture limits the environment in the
Arc from providing opportunities for people to interact with nature through various
activities that have benefits to health and wellbeing. While there are a few woodlands,
large parks and nature reserves, it has been suggested that there is a need for smaller,
more local urban green spaces throughout the region (ITRC 2020). Except for a few
woodlands in the region, the environment in the Arc also has a limited ability to pro-
tect against flooding (ITRC 2020), therefore highlighting the need for greater green
infrastructure investment.

The Arc provides a suitable case study to investigate public perceptions of green
infrastructure funding mechanisms, since the environment is currently an area of con-
cern and since there have been calls for the government to work with local authorities
to ensure that new settlements are strategically linked with investment in green
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infrastructure (National Infrastructure Commission 2017). To fund this new infrastruc-
ture, they may be looking to identify new financing sources. Understanding public per-
ceptions of green infrastructure funding mechanisms in the Arc is therefore a relevant
and timely topic, as it could provide insight into suitable mechanisms that can be
introduced.

3.2. Data collection

The data were collected using an online survey, which was accessible to respondents
from December 2021 to January 2022. Survey design and deployment was approved
by the relevant university ethics board. The survey took approximately 10 minutes to
complete during pre-survey testing and respondents were recruited via the Qualtrics
platform. Respondents were remunerated for their participation at the standard rate
used by the survey platform operator. It has been found that incentives increase indi-
viduals’ motivation to complete surveys by either activating the norms of reciprocity
or by compensating for the barriers that could prevent their participation, such as cost
or time (Stahli and Joye 2016). Related studies have shown that incentives can
increase response rates in all survey modes (Lipps et al. 2019).

Although Internet-based panels are useful for collecting survey data, as they are
cost-effective, quick and offer access to large and diverse samples, the one issue with
online panels is data integrity and poor-quality responses (Hays, Liu, and Kapteyn
2015). We experienced some of these limitations, as there were a few completed sur-
veys in which individuals did not accurately or sufficiently answer the open-ended
questions. To control for these drawbacks, quality control measures were introduced,
such as the use of speed checks which excluded individuals who completed the survey
in under seven minutes, and the exclusion of respondents who provided incomplete or
insufficient responses to the open-ended questions.

Another limitation of online surveys is that individuals self-select into the survey
and the respondents are therefore limited to those who decide to participate for various
reasons, such as interest in the topic, or financial incentives. If respondents were moti-
vated by the financial incentives provided by completing the survey, it is possible that
this could have resulted in a sample that has a lower average income than if we con-
ducted a random sample of the same area. However, since we did not collect informa-
tion on respondents’ income levels, it is difficult to conclude whether this is the case.
Since it is not possible to know the reasons or motives for their decisions to partici-
pate, it is difficult to understand whether there is any bias in their responses.
Therefore, based on these limitations, among others, it is said that online survey results
should be regarded as tentative (Andrade 2020). However, online surveys are still
increasingly popular, as they provide an easy and inexpensive method of data collec-
tion, and if the sample is representative of the population, it is still possible to general-
ise the results to some extent (Andrade 2020).

The data were collected using quotas to achieve a representative sample based on
age and gender so that the sample reflects these key socio-demographic characteristics
of the wider population, which are known to be associated with pro-environmental
behaviour (Alcock et al. 2020). Table 1 shows the descriptive statistics for the sample
by age, gender and county compared to the population.

The demographics of the survey are mostly representative of citizens in the
Oxford—Cambridge Arc region. There is a slight over-representation of the 55 and over
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Table 1. Socio-demographic characteristics of respondents and population.

Variables Population Survey Sample
Age
18-24 11% 8%
25-34 19% 19%
3544 18% 19%
45-54 20% 20%
55+ 32% 34%
Gender
Male 49% 47%
Female 51% 53%
County
Bedfordshire 14% 17%
Buckinghamshire 16% 23%
Cambridgeshire 27% 27%
Northamptonshire 15% 22%
Oxfordshire 28% 13%

age group, and under-representation of the 18 to 24 age group. Using a Pearson Chi-
Square Test to compare observed frequencies to expected frequencies, we found that
the proportions for age (Pearson Chi2=2.6352; p=0.621), gender (Pearson
Chi2 =0.5543; p=0.457) are not significantly different from the population. There is
a slight over-representation of respondents from Buckinghamshire and
Northamptonshire, whereas there is an under-representation of respondents from
Oxfordshire. Using the Pearson Chi-Square (Pearson Chi2 =55.5237; p=10.000), it
was found that the county-by-county distribution of the sample is statistically different
from the distribution of the population.

3.3. Survey design

The online survey was designed and organised in seven sections. Section 1 consisted
of questions related to respondents’ socio-demographic characteristics. In this section,
we included screening questions to ensure that respondents were from the target area,
that we met the age and gender quotas. Section 2 provided respondents with an intro-
duction to the study and the following description of green infrastructure; a description
of sustainable urban drainage systems (SUDS) and its purpose and examples of differ-
ent types.

Green infrastructure can vary by scale so as part of the survey we differentiated
between the scales of provision so we could determine whether individuals’ sense of
place motivates their support for different mechanisms. Respondents were therefore
provided with a description of small-scale green infrastructure and examples, followed
by a description of large-scale green infrastructure projects and examples. Respondents
were then asked questions related to the perceived benefits and challenges of green
infrastructure with open-ended questions followed by rank order questions from a pre-
determined list of benefits and challenges. The full outline of Section 2 which
describes the information that respondents were given is provided in Appendix A
(online supplemental material).

Sections 3 and 4 consisted of questions related to respondents’ perceptions of fund-
ing mechanisms for small-scale and large-scale green infrastructure projects
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Table 2. Green infrastructure funding mechanisms investigated.

Funder Mechanism

Local Authority/ Council Taxpayer Funding An increase in council taxes in the area

Local Authority/ Community Investor A bond issued to investors in the community
Funding through a crowdfunding platform
Water Companies/ Customers An increase in water service tariffs
Local Authority/ Businesses Funding A levy on local business that benefit from the
proximity of the project
Local Authority/ Developer Funding A levy on housing developments in the area
which create new or additional internal area
Local Authority/ Institutional Investor A green bond issued to investors such as pension
Funding funds, banks and insurance companies
National Government/ Taxpayer Funding The local authority should wait for funding from

the national government

respectively. Respondents were provided with hypothetical scenarios which described
the type of projects being funded and their scale (e.g. SUDS installed throughout their
community or a regional waterway in the centre of the Oxford—Cambridge Arc). It
also described the benefits of the projects, and the groups that will benefit from the
projects (e.g. the respondents’ neighbourhood or the wider Oxford—Cambridge Arc
region). The full description of Sections 3 and 4 are provided in Appendix A (online
supplemental material).

Following each scenario description, respondents were provided with a list and
description of potential funding mechanisms and were asked to what extent they would
support the use of each mechanism to fund the project using a Likert Scale. The mech-
anisms that were investigated are shown in Table 2, along with the descriptions that
were provided. We chose a range of mechanisms which varied by the stakeholder
group responsible for contributing the funds.'

In Sections 5 and 6, respondents were asked questions related to their environmen-
tal engagement and activism, their trust in key actors who will potentially deliver
green infrastructure projects (e.g. national and local government, water utility). In
Section 7, respondents were asked questions designed to expose their biospheric, ego-
istical and altruistic values. These questions were adapted from previous studies and
are shown in Appendix B (online supplemental material).

3.4. Empirical approach

All data analysis was conducted using Stata/SE 17.0 software. We used descriptive sta-
tistics to assess individuals’ willingness to support each of the seven mechanisms used
to fund small and large-scale green infrastructure. We had fourteen variables measur-
ing willingness to support seven mechanisms for two project scales. We measured
respondents’ willingness to support each mechanism by using a 5-point Likert Scale.
Responses were coded as follows: strongly oppose = 1, somewhat oppose = 2, neither
support nor oppose = 3; somewhat support = 4 and strongly support = 5.

The second research question was to determine what attitudinal, contextual and
personal capability variables influence individuals’ support for different mechanisms.
Since the variables used to measure support are ordinal, the most suitable regression
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model is an ordered logit model, as this estimates the relationship between an ordinal
dependent variable and the independent variables. The ordered logit is set up as
follows:

Vi = B'xi + &

In the equation, y; is the unobserved dependent variable, which for the purpose of
this study represents respondents’ level of support for green infrastructure funding
mechanisms. x; represents a vector of explanatory variables, ' is the unknown param-
eter vector of regression coefficients and ¢; is the error term. Since we cannot observe
i, we can only observe the following categories of responses, where u represents
unknown parameters to be estimated with ' which are thresholds or cut-off points
between the categories.

vi=1if yi < iy

=20 1 <y < 1
=30 <y < I
=4if 3 <y; < s
=54 w<

The independent variables used in the regression are described in Table 3. The
descriptive statistics for all variables are shown in Appendix C (online supplemental
material).

In line with the Attitude-Behaviour-Context Framework, we included variables that
represented individuals’ attitudes, specifically their biospheric, altruistic and egoistic
values, and their pro-environmental engagement behaviour. For the engagement
(=10.8927), biospheric («=0.9017), altruistic (o =0.8859) and egoistic («=0.8861)
variables, we computed Cronbach’s alpha to determine whether the questions asked to
construct each variable measured the same factors and there was internal consistency.
Since for each variable the Cronbach’s alpha exceeds 0.70 all variables measuring the
given constructs are valid.

For the contextual variables, we included a variable measuring trust in the govern-
ment, which consisted of trust in the national government and trust in the local govern-
ment (z=0.8300). We also included variables that represented whether an individual
was a homeowner and businessowner. We considered that homeowners and business
owners would be more willing to support several funding mechanisms compared to
non-homeowners and non-business owners, as green infrastructure nearby could lead
to greater benefits for these groups, such as increases in land and property values,
attraction and retention of more motivated staff, increased productivity, increased tour-
ism, among others (Natural Economy Northwest 2008).

We also include personal capability variables in the form of socio-economic and
demographic variables. One demographic variable includes the county in which the
individual lives. However, the survey sample was not representative of the population
with respect to this variable. In reflecting on the implication of this issue, we distin-
guish between implications for estimation of our model parameters and then on the
appropriateness of their interpretation, given they are estimated on data which may
have over representation from some groups in the population relative to others. With
respect to the first issue — implications for estimation of our parameters — we consider
there could be some sort of clustering given the skewed representation. In line with
the literature on robust estimation in econometrics in the face of an undefined
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Table 3. Description of independent variables.

Independent Variables Definition

Attitudinal

Biospheric Scale of 1 to 5 representing how closely the biospheric
values represented the individual

Altruistic Scale of 1 to 5 representing how closely the altruistic
values represented the individual

Egoistic Scale of 1 to 5 representing how closely the egoistic
values represented the individual

Pro-Environmental Engagement Scale of 1 to 5 representing how likely individuals are
to participate in pro-environmental activities

Contextual

Trust in Government Scale of 1 to 10 representing individuals’ trust in the
government to make reasonable use of revenue from
taxes and fees.

Homeowner 1 if the respondent is a homeowner; 0 otherwise

Business Owner 1 if respondent is a business owner; 0 otherwise

Personal Capability

Age Categorical Variable — Reference: 18-24 years
Categories: 25-34 years, 3544 years, 45-54 years,
55-64 years, 65+ years

Gender 0 if female; 1 if male

Location type Categorical Variable — Reference: City

Categories: Urban, Peri-Urban, Rural
County Categorical Variable — Reference: Bedfordshire

Categories: Buckinghamshire, Cambridgeshire,
Northamptonshire, Oxfordshire

correlation structure (e.g. Greene (2017)), we adopt robust standard errors in our esti-
mation, but do not change the estimator. With respect to the second issue — implica-
tions for interpretation of our model parameters — we reflect that we are interested in
interpretation of the marginal influence of each variable, after — importantly — control-
ling for the influence of demographic factors, as opposed to making predictions for the
aggregate population i.e. not conditioning on demographic factors. We consider that
this conditional inference (conditional on demographic factors included in the model)
remains valid even when we have a sample which is skewed to certain demographics.
Following the ordered logit regressions, we estimated predicted probabilities to fur-
ther understand the regression models. We investigated whether individuals’ possession
of different characteristics significantly increases the probability that they would sup-
port a particular mechanism.” In calculating the predicted probabilities, for the attitu-
dinal variables (biospheric, altruistic, egoistic and engagement) we varied the level of
the variables and compared individuals who were at the medium level® to individuals
who were at the high level for each variable (e.g. those who had a biospheric score of
3 versus a biospheric score of 5), while holding the other independent variables at the
mean value. For the contextual variables, we varied the level of the trust variable and
compared those who identified that they were in category 5 compared to those who
suggested that they had high levels of trust and were in category 10. We also investi-
gated the differences in predicted probabilities of homeowners and business owners
compared to those who were neither. We tested to determine whether the differences
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in predicted probabilities of support given a change in characteristic levels were statis-
tically significant.

4. Results

Figure 1 shows the results of a descriptive analysis of levels of support for fourteen
green infrastructure funding mechanisms. Out of the 14 mechanisms, 9 are supported
by most respondents (at least 50% of respondents ‘somewhat support’ or ‘strongly sup-
port’ the use of the mechanism). The highest level of support was observed for devel-
oper levies for both small and large-scale green infrastructure (66% and 64%). For
small-scale funding, the subsequent mechanisms that were also highly supported were
debt financing mechanisms such as green bonds and community investment bonds
(56% each). For large-scale funding, the other mechanisms that were highly supported
were national government funding and local business levies (57% each).

As expected, mechanisms that required more direct funding from citizens were met
with the most opposition (i.e. those who were ‘somewhat opposed’ and ‘strongly
opposed’). 46% and 39% opposed the use of water service tariff increases for small-
and large-scale infrastructure respectively, and only 30% and 33% supported it. For
funding small- and large-scale projects through an increase in council taxes, 47% and
50% were opposed, while only 30% and 26% supported it.

Tables 4 and 5 show the results of the ordered logit regressions. We interpret the
coefficients as the effect of a change in the independent variable on the likelihood or
log of odds of an individual being in a higher category of support for the funding
mechanism.

Tables 6 and 7 provide the results of the predicted probabilities based on the
ordered logit regressions. This allows us to gain further insights into what groups of
people with specific characteristics may be more likely to support what mechanism.

S Neither support nor oppose M Somewhat oppose  WStrongly oppose = Somewhat support Strongly support
_é g small-scale 23% 7%
§ é Large Scale -27% NN % 7%
-‘g g 2 Small-Scale 6 NN AN 43% 13%
EE3 Laesce E 0\ = 105
8¢ % Small-Scale 2% 8%
£55 2 largescale 22% MHINEZINN 27% 6%
- § < small-Scale [ 7% 07 NN 37% 15%
22Y Largesale B SR\ 2% 15%
g 5 Smallscsle Fs2 NANEINNN 37% 20%
§ 3 Large Scale B\ 38% 26%
g 28 smalsale 4% NANNNSPNNN\N 38% 18%
Bil esc B\ 3\ aon 1%
z g g smalscae 6% N\NPNN\\ 29% 24%
B % 2 Largescale 5 N NENNN 31% 26%

Figure 1. Support for funding mechanisms.



(panunuo))

(¥0Z°0) (z17°0) F17°0) (60Z°0) (L0z'0) (012°0) (€02°0)
¥0T°0 SLTO ¥60°0 €81°0 SLO0 L9T°0 9v0°0— S[BN
(FLY"0) ($15°0) (€25°0) (6L1°0) (6£+°0) Fzr0) (¢et'0)
V8L 0~ #xxC8S'T 91¢0 +L88°0 €8€°0 LT 0— wWeo s1eak +69
(Lov'0) (LSY0) (1s+°0) (60¥°0) 01¥°0) (05€°0) (€5€°0)
L90°0— 0811 L8T0— 88€°0 9T1'0— 9% 0— 9€7°0 SIBOA $9-G§
(S11°0) (8t1°0) (€gv°0) (T1v°0) (114°0) (82€0) (Ls€0)
¥00°0 «L8L0 S0T0 %0901 Y0 760°0— 71€°0 s1eok $,5—Gf
(10t°0) (9¢+°0) (¢ 0) (801°0) (801°0) (zec0) (g€ 0)
671 0— 184°0 690°0— SLS0 1¥€°0 €L0°0 L1S0 s1eok -G ¢
(€0t°0) (0Z¥°0) (11%°0) (¥6£°0) (06€°0) (9z¢°0) (sz€°0)
SI1T0— 7200~ 997°0— 9€7°0 SSE0 6v1°0— 6870 SIBA 16T
— (s1e0h $7-817§9Y) 93V
m Annqede) [euosiog
m (8LT°0) (8L2°0) (597°0) (192°0) (sLZ°0) (292°0) (€vT0) (Toumossauisnq jou Joy)
S v61°0— ¥87°0— +x919°0— 1500 +P670— €5€0— L¥1°0— IumQ ssaursng
S (L0z0) (¥12°0) (L0Z°0) (1120) (z200) (861°0) (z127°0) (I0umoosuroy jou Joy)
3 66T0— 980°0— 850°0 €81°0— ¥TT0— 601°0 7200 IOUMOSWOH
A (L¥0°0) (150°0) (6v0°0) (6+0°0) (€50°0) (zs0°0) (€50°0) (01 03 T JO 9[EOS)
v 910°0— 890°0 «S11°0 £x660°0 7800 ++05T°0 wxxL1T°0 Isnay
ﬁ.mzﬁmvaﬁonu
(ze1°0) (6+1°0) (6£1°0) (1°0) (tr1°0) (951°0) (591°0) (S 01 1 jo 9yeds)
++£€T°0 #x00€°0 £x9S€°0 wxx1EV0 wxxL TV 0 +xxE87°0 ++86€°0 Judwagesuy
(801°0) (L110) (1z1°0) (Lz1°0) (¥z1°0) (611°0) (L1ro) (s 01 1 Jo 9reOS)
LLTO «81T°0— IST°0 vr1°0— 110°0— #xx90€°0 #x062°0 onsIogy
(691°0) (€61°0) (L81°0) (681°0) (TLT'0) ¥ST°0 (191°0) (S 01 1 Jo 9eOS)
£xx987°0 710 TLT0 +€2€°0 €920 620°0— S¥0°0 onsImyy
(LS1°0) (681°0) (581°0) (zLe0) (z91°0) (651°0) (291°0) (S 01 1 jo 9reOS)
LLTO *€S€°0 LLTO #xELE0 7120 9¢0°0— 6£0°0 oueydsorg
[euIpmIY
Surpun, "A0D AA9T AT KAoT ssoursng puog uoaIn puog ‘wwwio) Jue] 1018 XeJ, [1ouno) So[qeLIe A

12

"oTeos-[Tews — S309JJ0 TeurSIew — synsal 31I50] paIdpPIQ { d[qeL



13

Journal of Environmental Planning and Management

'S1oY[ORIq UT SIOLIF pIepuelS 1snqoy]

Ol YSss Yl s T8 9OURIYIUSIS [RONSTIRIS (SAION.

+4xS€99 VT 96 wrxl9TL B T 2 +4+£6'89 w35 ES0T +4+ST 01 4o}
76¢ 76¢ T6¢ 76¢ 76¢ 76¢ T6¢ N
(69¢°0) (FLE0) (65€°0) (6£€°0) (89¢°0) (15€°0) (zse0)
SIE0— 6¥0°0— ¥01°0 S€0°0 W0 0— 898°0 ¥9¢°0 QIIYSPIOJXO
(y0€°0) (1ze0) (zsg'0) (€z€°0) (LgE0) (81€°0) (LzE0)
1L1°0— SLO0— S0€°0 LETO 781°0 9€0°0 L80°0— anysuoydureyiioN
(60€°0) (F1€°0) (Tzeo) (162°0) 91€°0) (€LT°0) (967°0)
€I¢0— 650°0— LS00 £00°0— LLT'O— $80°0— SLO0 oIIysagpLIquIE)
(€1€°0) (ze€0) (LgE0) (€z€°0) (L1€°0) (10€°0) (8t€°0)
SLEO— S0 #£599°0 +E7S°0 781°0 910 911°0— axysweysunng
(exyspioypag ‘Joy) L&uno)
(062°0) (9¢€°0) (Tze0o) (s1€°0) (z67°0) (162°0) (¥67°0)
+EPS0— 8€1°0— L00'0— 977 0— LT0°0— LLOO— Iy 0— [eany
(€1€°0) (82¢°0) (9¢€°0) (60€°0) (€0€°0) (897°0) (062°0)
«109°0— LEV'0— 890°0— $80°0 SETO— LOT0— 820°0— ueqI)-112d
(162°0) (682°0) (097°0) (€L7°0) (¥92°0) (z€z0) (6£7°0)
#%£09°0— 9140~ 6£7°0— Ty 0— YT 0— 19¢°0— #5xS0L°0— ueqin
(K1) J9Y) 2dL L, uoneso]
Surpun,g "A0D Vi o Tg| KA9T ssoursng puog udaIn puog ‘wwwio) Jue] 1018 XeJ, [1oUno) So[qeLIB A

‘(ponunuo)) “y o[qe],



S. Steadman et al.

14

(panuiuo))

(z0z°0) (80Z°0) (€12°0) (017°0) (z0z°0) (661°0) (L0Z'0)
$90°0— YET0 LST0 €r1°0 ok 8TYO % €€€°0 91¢°0 SN
(L8+°0) (€8¥°0) (z0s0) (00$°0) (00Z°0) (€L¥°0) (Lz5°0)
625°0— worx 60L'T $$9°0 061°0 vEL0 £Sr0— STY 0 s1eok +69
(06€°0) L1v'0) (Lst'0) (£8¢°0) (Lst'0) (81t°0) (11t°0)
¥97°0 wxx COTT £90°0— 6020 SIT°0 T o— 161°0 s1e9K $9-G¢
(€L€0) (S1$°0) (Ly1'0) (¥6£°0) (F$s+°0) (Lot"0) (z0t°0)
€800 sk S90°T 9100 %k 9980 * 898°0 €91°0— ¥8T°0 s1eok ,5—G
(v 0) (¥6€°0) (€11°0) (19¢'0) 9r1°0) (L8€°0) ¥9Z°0)
8L1°0— x% 86L°0 £90°0— SSP0 8170 £€0°0— 7120 s1eok -G ¢
(9s€°0) (16€°0) (8t1°0) (19¢°0) (¢ri'0) (z6€°0) (z9¢°0)
850°0— + 689°0 LEOO €20°0— 909°0 800°0— S0€°0 SIBIA 6T
(s1eak $7—81 oY) 3V
Aiqede) [euosiog
(¥92°0) (8¥°0) (zsz0) (TvT0) (€57°0) #97°0) (ssz0) (Toumossaursnqg jou Joy)
LLTO— ¥ST0— 0€€°0— o ELS0— £ €6V°0— 79€°0— 90— IaumQ ssaursng
(812°0) (802°0) (60Z°0) (8170 (1zz0) (L0T0) (s12°0) (Toumoauoy jou Joy)
LEO0— 680°0 601°0— 980°0 1ST0— 75T0 9LT°0 IOUMOIWOY
(€50°0) (8+0°0) (¥50°0) (150°0) (¥50°0) (850°0) (€50°0) (01 03 T JO 9BOS)
S€0°0 1€0°0 wx €1T°0 0L0°0 6v0°0 sk 6LT0 wx 1€C°0 sniy
jNSHxOHEOU
(621°0) (9t1°0) (€v1°0) (Iv1°0) (Fr1°0) (1s1°0) (L91°0) (S 01 1 Jo 9reOS)
8L1°0 wx €T€0 wxx OPP0 ok 86770 worx 1LY0 wxx €€S°0 wxx 6570 juswagesuy
(601°0) (621°0) (L11°0) (sz1r'o) (L11°0) (oz1°0) 91170 (s 01 1 jo 9eOS)
#1070 1L1°0— €r1°0 ¥80°0— ¥L0°0 % CIT0 xkx 8€T0 onsIosy
(9L1°0) (z61°0) (z61°0) (8L1°0) (081°0) #91°0) (291°0) (S 01 1 jo 9reds)
IST°0 710 £ 6VE0 00Z°0 LST0 £90°0— 960'0— onsmuy
(zL170) (s81°0) (€L1°0) (091°0) (FS1°0) (651°0) (LS1°0) (S 01 1 Jo 9eOS)
LST°0 wx LST0 L8T°0 1S2°0 €51°0 1%0°0— ¥v0°0— ouaydsorg
[EUIpIIY
Surpung ‘A0D KA9T A KA ssouisng puog udaIn) puog ‘wwo) Jue] I109ep XeJ, [ouno)) S9[qeLIe A

*9[e0s-0318] — S}09JJ9 [euISIew — s)[Nsal JIS0] PAIPIO S A[qeL



15

Journal of Environmental Planning and Management

'S1oY[ORIq UT SIOLIF pIepuelS 1snqoy]

Ol YSss Yl s T8 9OURIYIUSIS [RONSTIRIS (SAION.

skokosk OM.QN skkk m_.Oh skokosk ﬁo.—h skoksk .vo.mw skokosk wm.mo skokk mm._m skokosk .vm._ : NEU
76¢ 76¢ T6¢ 76¢ 76¢ T6¢ 76¢ N
(Fs€0) (€€€0) (16€°0) (1€€°0) (z9¢°0) (€L€0) (¢g€0)
LEO0— 801°0— 6v1°0— 6210 900°0— fx 06670 +% LS9°0 SIIYSPIOFXO
(F1€°0) (s0€°0) (zze0) (rre'o) (¥€€0) (zeg0) (sze0)
T 121°0 6570 £ 96570 080°0 900 9070 anysuoydureyiioN
(062°0) (¥LT0) (662°0) (€01°0) (z1€0) (967°0) (¥62°0)
€ST1°0— €10°0— €I1°0— 870 760°0— LETO TWeo aIIysagpLIquIE)
(F€€0) 01€°0) (8€€°0) F1€°0) (1v€°0) (867°0) (z1€°0)
8070 £+ 959°0 66€°0 o LTLO 2020 vL0°0 SET0— axysweysunng
(emyspioypag ‘Joy) &uno)
(L0g™-) (zze0) (€0€°0) (0zg0) (60€°0) F1€°0) (00€°0)
SLTO— 01¥°0— 1+0°0— ok $90°T— 00— 6LE0— wx 679°0— ey
(00€°0) (Lye0) (Lz€0) (862°0) (zze0) (90¢°0) (11€°0)
o 0650~ 795°0— 1ST0— 68T°0— TLO0 9670~ LLEO— ueqI)-112d
(192°0) ($92°0) (0sT°0) (897°0) (€L7°0) (€s7°0) (LsT0)
A\ wx ST19°0— * ESY0— sk LLYO— % L1S0— I¥€0— +x 8LS0— ueqin
(K1) J9Y) 2dL L, uoneso]
Surpun,g "A0D KA9T AR KA ssoursng puog uddIn) puog ‘wiwio) Jue] 101 M Xe], [1ouno) So[qeLIB A

‘(ponunuo)) -g o[qe],



S. Steadman et al.

16

wo LIE€0 €0 LT (444 Sve0 Iro §Teo 0 Xe[, [euoneN
6€5°0 6<¥°0 8¥¥°0 S1°0 LY¥0 8¥¥°0 81°0 [424\ Ly¥0 Aaor] 1edojeraq
*xx8SV LEEO R340 800 8I¥°0 [1¥°0 #xx58°01 (2540 €lvo KaoT ssoursng
¥0°0 1424V 6£v°0 6L°0 LEY°0 1394\ #x9L°L 8LY°0 8EY°0 puog usa1h
xSL'T 90¥°0 98¥°0 801 6S¥°0 w6v0 x«V9'€ (440 ILY0 puog Ayunuwo)
€0°C LT°0 6120 1€°0 S1T0 661°0 w45 C17CC 66€°0 Y00 RUSLARREILINN
8¢0 6120 w0 10°0 6£C°0 SETO #xx90°L1 3540 (4140 XeJ, [ounoy
o ! 0 [4310) ! 0 [4110) 01 S Hoddng reymowog
IoumQ ssouisng IOUMOOWOH snip

xxVV'S SSe0 8¢E0 % C0'L €6€°0 reE0 #xx10°8 96€0 ¥8C°0 LET SYe0 LTI€0 Xe] [euoneN
90 8¢Y'0 V) el'l 1o gl 0 Evy0 9er°0 60°0 8EY°0 SEV'0 Kaa7 1adofarsg
wxx V€L 9LY'0 LOY'0 LET 14240 61¥°0 §Te S0 LLEO 6v'C [454Y 6LE0 KaoT ssoutsng
sk €1 [8¥°0 R340 660 96¢€°0 9ev°0 «Cl'E ILY0 6£€°0 *xx8S°S SLY'0 L6€°0 puog usaIp
#xx80'1C €S0 970 10°0 697°0 LYo 6v'C 605°0 €Er’o €81 Y0570 12244 puog Ayuntuuwo)
#xxx50°6 1S€°0 L61°0 19 LI€0 6120 ¥0°0 ¥0T0 €10 S0°0 €0¢0 v1T0 JLRL 191B M
#xxEL'S 19¢°0 LTTO #x%xC0'9 LYE0 LYTO 800 SYTo 1€T°0 90°0 S 4] (4340 XeJ [ounoy
[43210) S € [4L10) S € [41 1) S € [4110) S € Hoddng regmowog

juowogeduyg ons108y onsImn Yy oudydsorg

"9[eOS-[[BWS — SI[QBLIBA [ENIXJUOD PUB [BUIPMIIPE J0F SonIIqeqoid peidIpald "9 9[qe]



17

Journal of Environmental Planning and Management

69¢°0 CIeo [€€0 €00 92e0 8CE0 L9°0 yeeo LTE0 Xe] [euoneN
99°0 SIy°0 6Cv’0 LT°0 8CY'0 1444\ 68°0 R340 LTY0 AaorT 1edojerd
Is'1 LTy 0 LLY'O 8C°0 €910 8LY'0 #xx8C'8 vZs 0 991°0 AaorT ssoutsng
xxVL'Y 18¢°0 L9Y'0 91°0 LSY0 240 x18°C I6t°0 4944 puog usaIp
xES°€ 12€°0 66¢€°0 9¢'1 [LE0 80%°0 660 6170 ¥8€°0 puog Ajunuwwo)
€0°C 81C°0 6LC°0 1s°1 €8C°0 6£C°0 #xx9V'6 STro 970 RASLARR N
¥0°C 8v1°0 €61°0 69°0 610 691°0 8791 95€°0 6L1°0 XeJ, [ounoy
[43 1) ! 0 [431] I 0 [43 1) 0l S Hoddng reymowog
IoumQ ssouisng IOUMOdWOH Isnup,

#x06°€ LEEO §Teo 00 62¢0 LTE0 [4:30] ye€0 81¢€°0 88°0 12332 81¢°0 Xe] [euOneN
80°0 6170 Yo 18°0 10¥°0 sero 90 [EV°0 1o 1€¢ € 66£°0 Kaa7 xadofardg
wxxELLT €es0 LSY'0 (434 905°0 ELY0 %x5S°€ clso L1¥0 LTl S6v°0 Y0 AAaT ssoutsng
sk C8 91 CIso 240 6£°0 STro IS¥°0 €1 6LY°0 STro x8L'C 98¥°0 Iy o puog usaIy
#xx0C €T ILY0 €LE0 S0 80¥°0 L8E0 8L°0 601°0 9¢€°0 ! 70 ¥9€°0 puog Ayunuwwo)
wxx V€L evr'0 1§T°0 %C0'€ €5¢€0 SLTO SI'o §ST0 LLTO LO0 85C°0 €LT0 JJLBL 191B M
#xx0C 11 [S€°0 ILT°0 xC9'€ €970 161°0 9¢0 ILT°0 961°0 80°0 LLT°O 681°0 XeJ, [ounoy
[432 1) S € [4310) S € o S € [4310) S € Hoddng reymowog

juowogeduyg ons1o8yg onsImny ouaydsorg

"9]e0s-951e] — SO[qeLIeA [ENJXAJUOD PUE [euIpmIie J0J saniiqeqord pajorpard */ dqeL



18 S. Steadman et al.

First, we consider the effects of the attitudinal variables. Based on the ordered
regression results, we found that biospheric values are positively associated with sup-
port for green bonds for funding small-scale green infrastructure and developer levies
for small and large-scale green infrastructure. This means that as an individuals’ level
of biospheric value score increases by 1, we expect an increase in the likelihood that
they are in a higher category of support for green bonds and developer levies. The
relationship between biospheric values and support for green bonds is further identified
by the predicted probabilities. If an individual has a higher biospheric value, there is a
greater probability that they would support the use of green bonds for both small- and
large-scale green infrastructure funding.

Altruistic values were positively associated with support for green bonds and
national government funding for small-scale projects, and business levies for large-
scale projects. As an individuals’ altruistic value score increases by 1, this increases
the likelihood that they would be in a higher category of support for these. These rela-
tionships were confirmed using the predicted probabilities, and if an individual has a
higher level of altruism, the probability of them supporting these three mechanisms is
greater than those who are less altruistic. Egoistic values were found to be significantly
and positively associated with support for council tax and water tariff increases for
small- and large projects and developer levies for small-scale projects. As individuals
egoistic value score increases by 1, this increases the likelihood that they would sup-
port these mechanisms. Again, these are confirmed by the predicted probabilities, and
individuals with increased egoistic values were found to have a higher probability of
supporting these mechanisms.

Finally, it was found that if there was an individuals’ level of pro-environmental
engagement increases, this increases the likelihood that they would be in a higher cat-
egory of support for all mechanisms for small-scale projects and all mechanisms
except for national government funding for large-scale projects. When comparing the
predicted probability of support for water tariff increases for small-scaled projects
across two groups with different pro-environmental engagement scores (level 3 versus
level 5), the predicted probability increases significantly, and increases more than the
increase in support for the other mechanisms. This further highlights the influence of
this characteristic on individuals’ support for even the least supported mechanism.

Among the contextual variables, as individuals’ trust in the government increases,
this increases the likelihood that that they are in a higher category of support for council
tax increases, water tariff increases and business levies for both small- and large-scale
projects and green bonds for small-scale projects. When we compare the predicted proba-
bilities of support for each mechanism between those who have moderate levels of trust
in the government versus those who have high levels of trust, the difference in probabil-
ity of support is largest when it comes to water tariff and council tax increase. This sug-
gests that for these two mechanisms, ensuring that there is public trust is crucial for
gaining support. If individuals are homeowners; this had no effect on their support for
any of the mechanisms. On the other hand, if individuals are business owners, this
decreased the probability that they would support the use of community bonds and busi-
ness levies for small-scale infrastructure, and community bonds and green bonds for
large-scale infrastructure.

Finally, the personal capability or socio-demographic variables provide several
insights. Compared to 18- to 24-year-olds, those in the age categories 45 to 54 and 65
and over are more likely to be in a higher category of support for green bonds for
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small-scale projects. Those aged 45 to 54 are more likely to support community bonds
and green bonds for large-scale projects. All age categories are more likely to support
developer levies for small-scale projects compared to 18- to 24-year-olds, along with
those aged 45 and over supporting developer levies for large-scale. Males were more
likely to support water tariffs and community bonds for large-scale projects.

For funding small-scale projects, those who live in urban areas compared to cities
were less likely to support council tax increases and those who live in urban, peri-
urban and rural areas were less likely to support using government funding.
Interestingly, it appears that these groups are simply less likely to support mechanisms
that are publicly funded. When it comes to large-scale projects, however, compared to
those who live in a city, those in urban areas are more likely to be in a lower category
of support for all mechanisms except for water tariff increases. This suggests that those
who live in cities would be more supportive of most funding mechanisms. Finally, we
found that compared to individuals from Bedfordshire, individuals from Buckinghamshire
have a likelihood of being in a higher category of support for green bonds and business
levies for small-scale green infrastructure, and green bonds and developer levies for
large-scale infrastructure. Individuals from Oxfordshire are more likely to support
increased council taxes and water tariffs for large-scale projects.

5. Discussion

There is a vast amount of academic research around green infrastructure financing that
seeks to understand individuals’ non-market economic valuation of green infrastructure
and its services. While this can provide insight into individuals’ willingness or unwill-
ingness to pay through specific payment mechanisms, it does not provide deeper
insight into their perceptions of who should pay and how. This study contributes to
the literature by investigating public perceptions of, and support for, the use of a range
of green infrastructure funding mechanisms.

Our findings suggest that individuals have strong preferences for the use of devel-
oper levies to fund both small and large-scale green infrastructure projects. This could
be because the public has seen the environmental impacts of increasing developments,
such as pollution, and believe that developers should contribute to offsetting these
effects (Brown and Mijic 2019). Debt-financing mechanisms such as green bonds and
community bonds were also supported for small-scale green infrastructure, whereas for
large-scale green infrastructure this was national government funding and business
levies, with more than 50% supporting each. It therefore seems like a wide range of
mechanisms would be well received by the public. Local authorities may be able to
use a mix of mechanisms where the costs are shared by the government along with
businesses and developers (Toxopeus and Polzin 2021).

Attempting to share these costs with the public may, however, not be welcome, as
mechanisms such as increases in council taxes and water tariffs were the most resisted.
Previous studies have found that salient policies with visible costs usually have strong
opposition (Kitt et al. 2021). This is also in line with the results of studies that were
examined in Section Two, which showed that there is a generally low willingness to
personally contribute to and pay for green infrastructure (Venkataramanan et al. 2020),
that mechanisms that increase local taxation would be unpopular with residents (Mell
2017) and that there is a belief that the government should be responsible (Jones and
Bi 2020). Research has shown that, indeed, the onus has been on local governments to
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fund green infrastructure (Toxopeus and Polzin 2021), but that they are searching for
alternative options that involve contributions from developers (Mell 2017) or financial
mechanisms such as green bonds or crowdfunding measures (Frantzeskaki et al. 2019).

While there are clear overall preferences for mechanisms, full reliance on devel-
oper levies may not be feasible in practice and sometimes it may be necessary to intro-
duce alternatives. As such, it makes sense to look at groups of individuals with
disparate characteristics who have dynamic and different preferences and levels of sup-
port for the range of mechanisms, so that effective funding mechanisms can be identi-
fied, and their use appropriately promoted. This type of information can provide useful
insight and open up opportunities to tailor the form and presentation of the mecha-
nisms to secure support from individuals with specific characteristics, especially socio-
demographic characteristics where data is already available, or characteristics where
the data can be easily proxied, such as individuals who are engaged in environmental
activities and activism.

Our analysis allowed us to provide evidence of the association between different
characteristics and funding mechanism preferences. It was expected that individuals
who are more biospheric or altruistic would be in higher categories of support for
most mechanisms. This is because altruistic and biospheric values are typically associ-
ated with pro-environmental behaviour, since individuals with these values tend to
have a concern for the welfare of society and the environment. This association has
been found for a wide range of environmental behaviours in different countries and
contexts (Bouman, Steg, and Kiers 2018).

However, biospheric and altruistic values appeared to have a significant association
with support for green bonds, whilst they also supported developer and business levies.
Neither biospheric nor altruistic values are associated with support for mechanisms
such as council tax and water tariff increases. Conversely, individuals with egoistic
values are thought to value personal resources and are usually less inclined to exhibit
pro-environmental behaviour, especially if the behaviour is effortful, costly or uncom-
fortable (Bouman, Steg, and Kiers 2018). However, our results found that individuals
with egoistic values were more strongly linked with support for council tax and water
tariff increases, whereas we thought that they would value their own resources too
much to support these. Overall, this behaviour is inconsistent with expected behaviour.

These results highlight that people who identify as biospheric and altruistic prefer
mechanisms such as bonds and levies, where the financial burden is placed on select
groups such as investors, developers and businesses, while all individuals in the area
or region benefit. As they are concerned with the welfare of society and the environ-
ment, they may believe that the benefits of green infrastructure, such as reduced air
pollution, climate change mitigation, improved health and wellbeing, are things that
would significantly improve wider environmental and society. However, placing the
financial burden only on individuals in the area, when the benefits of green infrastruc-
ture can potentially be more far reaching, would then reduce the welfare of these indi-
viduals. Therefore, to maximise the benefits to residents and the environment, they
may prefer that other external groups such as investors, businesses and developers
fund it while also giving back to the environment and society which they operate and
profit from.

On the other hand, egoistic individuals prefer approaches where those who benefit
from the green infrastructure projects are made to pay for it. In some cases, individuals
with egoistic values tend to consider the costs of their action compared to the personal
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benefits and may act in an environmentally friendly way if the perceived benefits out-
weigh the costs (Jannson, Marell, and Nordlund 2011). They may believe that the ben-
efits they will receive from the green infrastructure being funded may outweigh the
personal cost to them, and as a result may be willing to support the mechanism out of
self-interest. Given these results, to encourage individuals with egoistic values to sup-
port these funding mechanisms, it may be useful to highlight benefits of green infrastruc-
ture that are more personal to them, such as a potential increase in property values.

Given the counter-intuitive results which suggest that egoistic individuals engage
in behaviour that has a cost to them, it is useful to reflect on the fact that the average
egoistic score was less than 3, and only 35% of the respondents had an egoistic score
that was above 3. In comparison, the biospheric and altruistic scores had averages of
above 3, where 80% and 75% of respondents had a rating above 3 for altruistic values
and biospheric values respectively. This suggests that while most of the respondents
would consider themselves to be highly altruistic and biospheric, most respondents in
the sample do not consider themselves to be highly egoistic. So, while there may be a
relationship between egoistic values and support for council tax and water tariff
increases, this relationship may not be truly reflective of people who are considered to
be truly and highly egoistic.

In line with our expectations, engagement in pro-environmental activities is posi-
tively correlated with support for all mechanisms, except for one. This variable repre-
sented individuals who are more likely to join a group that promotes environmental
goals, donate money to an environmental organization, or volunteer to maintain green
infrastructure, among other activities. Therefore, given their dedication to engaging in
environmental activities, it is no surprise that they are willing to support all mecha-
nisms, even the ones that come at a personal cost to them. Since green infrastructure
can have benefits to those living within the area or region, they are open to supporting
mechanisms where those directly benefitting from it pay for it, including themselves.
These findings are in line with the literature, as it has been found that environmental
and social justice values have the potential to affect acceptance of environmental poli-
cies more than self-enhancement values affect opposition (Drews and van den Bergh
2015). Due to the significance of this value, to gain further support, policymakers
could hold communication campaigns highlighting the benefits of green infrastructure
to the environment and society to appeal to these individuals.

Trust in the government was also positively associated with support for mecha-
nisms such as council tax and water tariff increases. These mechanisms would require
direct funding from the individual, for which the government would be responsible for
collecting and using to fund and deliver the green infrastructure projects. Therefore,
the more trust they have in the government to carry out these duties and make fair and
responsible use of their money, the more they would be likely to support it. The sig-
nificance of this variable is in line with other studies that have investigated the role of
trust in public support for environmental policies and taxes (Kallbekken and Saelen
2011). Similarly, Rhodes, Axsen, and Jaccard (2017) also found that trust in govern-
ment was associated with support for carbon taxes. Gaining public support for any of
these mechanisms may require the public to see the government as trustworthy and
able to make appropriate use of the revenue collected. There may be a need for greater
transparency from government bodies on where the funds come from and how they
have been used to finance the green infrastructure project that they were collected
to fund.
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Although this was not the case, we assumed that homeowners would be more likely
to support multiple mechanisms, since they could potentially benefit more from green
infrastructure being funded than non-homeowners, as it could lead to an increase in land
and property values (UK Green Building Council 2015). Business owners’ lack of sup-
port for business levies is unsurprising, since they would be the ones negatively affected.
However, their lack of support for bonds could be because they are more aware of the
potential financial risks and negative consequences that would be placed on residents.

Residents in urban, peri-urban and rural areas appear to be less likely to support
mechanisms that are publicly funded compared to residents living in cities. This could be
because they assume that these projects would be built within cities and may not want
their tax or tariff payments going towards these projects if they will not directly benefit.
When it comes to large-scale projects, however, those in urban areas are more likely to
be in a lower category of support for all mechanisms except for water tariff increases,
compared to those who live in a city. This suggests that those who live in cities would be
more supportive of most funding mechanisms, which is expected as they may have less
access to green infrastructure and its benefits, but they may be more affected by increas-
ing urbanization and its effects, such as air pollution and flooding.

Finally, another interesting result was that individuals from Oxfordshire were more
likely to support an increase in council taxes and water tariffs compared to individuals
from Bedfordshire. This could be because the average income in Oxford is higher than
the average income in Bedford and all of the other areas in the Arc (Savills 2019), so
this may increase the willingness to pay of residents in this area. Studies have found
that income has an impact on pro-environmental behaviour (Blankenberg and Alhusen
2019). Therefore, when introducing new policies, especially those that require funding
from members of the public, it would be important to take this into consideration.
However, since there was an under-representation of respondents from Oxfordshire,
there are some limitations in further interpreting these results.

Despite the insights provided by the study, there are a few other limitations that
should be acknowledged. First, in our attempts to investigate public support for mecha-
nisms used to fund small-scale and large-scale green infrastructure projects, there was
not much difference in support or determinants of support between the two scales.
This could potentially be because we did not provide respondents with sufficient infor-
mation to allow them to differentiate between the scales and their respective benefits.
Additional research could be conducted in this area to further investigate this.
Additionally, the study was limited to residents in the Oxford—Cambridge Arc in
England, but perceptions and preferences for green infrastructure funding mechanisms
may vary by region and country. However, it is possible that the determinants of sup-
port, specifically altruistic-biospheric values, environmental engagement and trust in
the government may be applicable across different contexts.

6. Conclusions

Given the current financial barriers faced in the widespread adoption of green infrastruc-
ture, there is a need to investigate new funding mechanisms and identify more effective
and sustainable funding streams. Understanding public perceptions and support for
mechanisms to fund different types of green infrastructure is a key step before any new
mechanisms or policies are introduced, as it can ensure that there is not strong oppos-
ition. By analysing survey data collected from a representative sample of residents in the
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Oxford—Cambridge Arc, we addressed the two research questions set out in Section One
by identifying public support for a variety of green infrastructure funding mechanisms,
and by applying the Attitude-Behaviour-Context framework to determine the attitudinal,
contextual and personal capability variables that determine support.

Overall, we provide evidence about how individuals support a range of funding
mechanisms and the perceptions that they have around who should fund green infra-
structure. Citizens were found to have preferences for both small- and large-scale
green infrastructure to be funded by developers, whereas they are most opposed to
mechanisms that have a direct additional cost to themselves. Furthermore, this research
advances the existing literature and understanding of the determinants of environmen-
tally significant behaviour by studying a new context that has not been previously
explored in the literature. By doing so, we found that individuals’ pro-environmental
engagement attitudes along with their trust in the government are associated with
increased support for most funding mechanisms. Therefore, while citizens may prefer
the use of some mechanisms over others, their support for most mechanisms might be
increased by engaging with individuals’ desires to improve the environment and by
improving their perceptions of the government. By taking these findings into consider-
ation, policymakers may be able to identify suitable mixes of mechanisms that can be
implemented to fund different types of green infrastructure and develop strategies to
increase support and reduce barriers to implementation.

Notes

1. One sector specific mechanism, an increase in water tariff rates, was introduced since the
projects were described as SUDS that helped with flood management.

2. For simplicity, we estimated the predicted probability that an individual would be in
category 4, or that they would somewhat support the mechanism. We chose level 4 and not
level 5 as an indicator of support because the majority of respondents who supported a
mechanism only somewhat supported and did not strongly support it.

3. We choose the medium level — 3 — rather than the lowest level, as very few respondents
select values below 3 in the survey.
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