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Abstract: Housing affordability is a multi-dimensional issue, yet it is typically defined and
assessed quite narrowly in terms of financial criteria. The housing affordability problem
encompasses more than financial costs of housing and extends to larger issues of social
wellbeing and sustainability. Accordingly, a broader range of factors ought to be considered
when defining and assessing affordability, particularly if more sustainable outcomes are
desired from housing. A comprehensive system of criteria representing sustainable housing
affordability, developed by the authors, is validated and analysed in this paper. The
quantitative data analysis of surveys conducted with housing and planning professionals across
the UK is used to determine stakeholder’s perceptions on the criteria contributing to
sustainable housing affordability and to rank these criteria according to their importance. The
paper establishes that professional opinions on this issue differ insignificantly across different
regions of the UK, while it varies to some extent depending on the sector of housing industry.
Keywords: housing affordability; sustainability; professional opinion; criteria;
quantitative analysis

Sustainability 2015, 7

249

1. Introduction
The concept of housing affordability is by no means a new one. By 1990, “affordability” had become
a common term in UK housing policy [1] and it has continued to be an increasingly important policy
issue across the globe [2–10]. Nevertheless, although there is abundant discussion about housing
affordability [11–13], a specific definition of the concept remains unclear and challenging in both
academic and policy environments which means it is difficult to build consensus on the meaning.
Gabriel et al. [14] point out that different interest groups struggle to impose their own definition of the
problem and solutions to address it.
Comparing the relationship between housing expenditure (rent or mortgage) and household income is
certainly the most common way to define and express housing affordability internationally [1,15–17].
However, the concept is multi-dimensional and goes much wider than this traditional notion.
Conceptualising and measuring affordability in this manner focuses only on financial attributes and fails
to deal with wider social and environmental issues such as housing quality, location and access to
services and facilities. OECD countries are increasingly recognising the need for a broader and more
encompassing understanding of housing affordability along these lines [14,18]. The paper frames the
housing affordability problem as encompassing more than financial costs of housing and extends to
larger issues of social wellbeing and community sustainability. The principal objective of this paper is
to establish, validate and analyse a comprehensive set of criteria by which housing affordability can be
assessed in a holistic and sustainable manner and to validate and determine the significance of the criteria
using professional opinion. While it is clear from the literature in Section 2 that academic environments
are beginning to have wider consideration for the factors that influence housing affordability, it is not
clear whether industry professionals’ views are in line with this. Accordingly, the criteria are validated
using a questionnaire undertaken with professional respondents. The questionnaire sought to determine
how important, if at all, each criterion is perceived to be. Furthermore, it has been stressed that the
literature often neglects the role played by professional interest groups and lobbyists in defining
problems such as affordability, with different interest groups struggling to impose their own definition
of the problem [14]. In light of this view, along with other researchers highlighting the lack of consensus
on the meaning of affordability [19,20], the quantitative analysis presented sought to determine if
different groups of professional respondents had differing opinions on criteria importance. Specifically,
the analysis examines whether professional opinion varies depending on the UK region that the
professional is located, and sector of the housing industry that they are employed in.
2. Defining and Conceptualising Housing Affordability
The ambiguity surrounding the concept of affordability was initially raised as a concern by
researchers in the 1990s, both in the UK and the US, who suggested that the meaning of the term needed
to be clarified or its use should be discontinued [21,22]. Bramley [19] (p. 10) indicates that “the lack of
official clarity on definitions reflects inherent ambiguities to the housing affordability concept as well
as political caution or expediency”. Over a decade after such concerns were brought to the fore, Stone [20]
posed concerns that both academic and policy environments are inconsistent with the notion of
affordability. Internationally, a number of other authors have also stressed that the notion is still unclear
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and lacks concise definition [11,23–25]. Nonetheless, the term is still continually used internationally,
often without much consideration for its meaning.
Why is the concept so difficult to grapple with? In part this is due to the multi-dimensionality of the
issue. Quigley and Raphael [26] advocate that the difficulty in defining affordability arises because:
Affordability…jumbles together in a single term a number of disparate issues: the distribution
of housing prices, the distribution of housing quality, the distribution of income, the ability of
households to borrow, public policies affecting housing markets, conditions affecting the
supply of new refurbished housing, and the choices that people make about how much housing
to consume relative to other goods. This mixture of issues raises difficulties in interpreting
even basic facts about housing affordability (pp. 191–192).
Despite the recognition of such issues surrounding the concept, a plethora of definitions have been
provided. One of the most widely quoted definitions of affordability comes from MacLennan and
Williams [22]:
Affordability is concerned with securing some given standard of housing (or different
standard) at a price or a rent which does not impose, in the eye of some third party (usually
the government) an unreasonable burden on household incomes. A number of judgments
and assumptions are made in putting the concept into practice, and, in broad terms,
affordability is assessed by the ratio of a chosen definition of housing costs to a selected
measure of household income in some given period (p. 9).
However, the “given standard” and “unreasonable burden on household incomes” are not specified.
Bramley [27] (p. 16) advises more specifically that “households should be able to occupy housing that
meets well established (social housing) norms of adequacy (given household type and size) at a net rent
which leaves them enough income to live on without falling below some poverty standard”. Note that
both definitions define affordability as the relationship between housing costs and income but are
also concerned with standards of housing consumption. In other words, affordability implies the ability
of households to pay the costs of housing without imposing constraints on living costs [28].
Hancock [29] (p. 144) similarly proposes that “any rent will be affordable, which leaves the consumer
with socially-acceptable standard of both housing and non-housing consumption after rent is paid”.
Chaplin et al. [30] (p. 6) affirm that “definitions of affordability must clearly take account not only of the
cost of housing, but of housing standards and the price of other necessities of life”. Freeman et al. [31]
(p. 2) provide a simpler definition which does not focus on standards but asserts that “Definitions of
affordability concentrate on the relationship between housing expenditure and household income and
define a standard in terms of that income above which housing is regarded as unaffordable”. In a similar
manner Field [32] quite simply explains that affordability involves making normative judgments about
the proportion of income a household should pay for housing (rent or monthly ownership) costs. The
literature generally suggests that affordability basically relates to the capacity to purchase housing. It is
evident that, in order to operationalize such definitions, they require normative judgements about the
cost of an acceptable standard of housing and the income that should be remaining to meet other
non-housing requirements. This in itself has faced a number of criticisms [12,19,29].
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There are two primary schools of thought on the meaning of housing affordability; one focuses on
housing costs in relation to income and the other focuses on standards of housing and non-housing
consumption and the income remaining once housing costs have been paid for. These ideas have
fashioned two well-known and widely used affordability measures; the ratio approach and the residual
measure. The residual measure is based on the notion that housing affordability is the ability of
households to meet the cost of housing whilst maintaining the ability to meet other basic costs of living,
i.e., the income left after paying for housing [1,13,30,33,34]; On the basis of the residual method Stone [28]
developed the “shelter poverty” standard which refers to households as “shelter poor” if, after paying
for housing costs, they cannot meet their non-housing needs at a socially acceptable minimum level.
The ratio approach is the traditional and most commonly accepted way to define and express housing
affordability internationally [1,15–17]. However, it is apparent that the traditional approach is by no
means consistently accepted among academics who have highlighted its limitations [12,18,28,29,35–38];
For example, Malpass [39] (p. 88) argues that affordability “is a virtually undefinable concept and
certainly cannot be neatly or simply understood in terms of a fixed percentage of income” to be spent on
housing costs. Difficulties arise in this respect because of the normative judgements required to set
standards or an affordability level. Meanwhile Stone [28] (p. 6) advocates that affordability establishes
the relationship between people and housing in monetary terms, but “at a deeper level affordability
expresses a link between the social and economic system and the quest for the satisfaction of basic
human needs that is not merely monetary”. However, the majority of affordability definitions applied
and proposed still commonly focus exclusively on monetary issues related to housing. Bogdon and Can [35]
criticised the pre-existing affordability literature for its focus on the price of housing rather than the
condition, location and neighbourhood characteristics of the “affordable housing”. This idea of
affordability stretches beyond housing costs and housing standards (as emphasised earlier by [22,27]) and
considers other location related attributes. Correspondingly, Belsky, et al. [36] highlight the fact that
traditional approaches fail to take account of the trade-offs that households make in order to lower their
housing costs, for example compromising on neighbourhood or housing quality. Stone et al. [40] (p. 2)
similarly advocate that:
…affordability cannot be divorced from housing deprivation and housing standards. If a
household is achieving “affordability”, but only by virtue of living in overcrowded
conditions, with insecure tenure or in unsafe or inaccessible locations, is that real affordability?
Such a question creates an element of subjectivity, which makes affordability a complex issue to deal
with. Owing to this, the meaning of affordability will always be open to scrutiny and reinterpretation [14].
Like Stone et al. [40], Leishman and Rowley [41] argue that affordability is a wide concept that
incorporates housing standards and appropriateness, economic participation and social and
neighbourhood issues. Rowley and Ong [37] pose similar concerns, questioning the extent to which the
quality of a neighbourhood is taken into account when assessing the appropriateness of housing that is
considered as “affordable” in terms of cost. They stress that traditional indicators of housing affordability
simply address the financial burden of housing costs, neglecting the fact that a household may have
avoided a situation of housing stress by compromising in terms of location or housing quality.
Traditional measures of affordability neglect the fact that a household may, in reality, only be able to
“afford” housing in a certain location due to its lower quality or neighbourhood deprivation. Households,
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especially those on limited incomes, make trade-offs between what they desire and what they can afford
to pay for housing [25]. Additional costs may be imposed on households as a result of such trade-offs,
both monetary and socio-economic costs, which are disguised by traditional definitions and measures of
affordability. Such costs could be detrimental to overall household wellbeing [37]. Research in Australia
attempts to link the concept of affordability with environmental sustainability, arguing that “true”
housing affordability must take into account, not simply rent or mortgage costs, but also a wider range
of costs that households face, e.g., accessing employment, services and facilities and energy costs [42].
Likewise, Fisher et al. [18] recommend that a more thoughtful definition of affordability should consider
the opportunity costs facing households due to housing location, given that the purpose of affordable
housing policy should be not only to provide adequate housing but, in addition, to supply homes that are
in safe areas and are accessible to jobs and decent schools. The research calls for a broader discussion
and refinement of the criteria by which the suitability of affordable housing is judged, especially with respect
to local amenities [18]. This is a far more holistic way to conceptualise housing affordability—having
regard for quality of life and wellbeing—as opposed to simply focusing on the financial issues that
face households.
While researchers in the academic environment are beginning to have wider consideration for the
factors that influence housing affordability, it is important to consider how the concept of affordability
is perceived by low and moderate income families themselves; are these wider notions of affordability
important outside of academic or expert opinion? Seelig and Phibbs [43] conducted qualitative analysis
of housing affordability in order to appreciate how low-income renters understand affordability. They
found that low-income families often did not choose to live in the lowest cost housing if it presented
poor options in terms of amenity and location. Thus, while cost was an essential consideration,
addressing needs or preferences for dwelling features, location or proximity to services and facilities
was a priority for many low income renters, even though such choices resulted in tighter household
budgets and paying more for housing [43]. The research demonstrates that an array of attributes, in
addition to purely economic factors, can influence a household’s perception of affordability.
Specifically, housing quality, location and access to services and facilities appear to be important
considerations directly related to a household’s opinion of housing affordability.
Despite these findings, policy environments and recent research often continue to focus on economic
criteria alone as the basis of housing affordability assessments [11,17,44,45], with little regard for what
households get in return for what they spend on housing. Literature proposes that there is an increasing
need to gain a more encompassing understanding of housing affordability [14,18,25]. Housing
affordability is not a one-dimensional concept and should not be analysed using just one concept,
measure or definition [46,47]. To assist in creating more affordable and also more sustainable
communities the authors also postulate that it is important to move away from defining housing
affordability as a purely monetary issue. Providing affordable housing is not simply about cheap and
decent homes, there must be consideration for a broader range of factors that influence households and
their quality of life. If participants in the housing market were to begin thinking in a different way about
affordability then considerable positive effects on households and communities could be derived [48].
The literature highlights a need to reconsider the way housing affordability is conceptualised. The
researchers and other parties interested in housing development are ultimately aiming to develop a model
for the assessment of a broader concept of housing affordability that is more aligned with sustainability

Sustainability 2015, 7

253

concerns and household wellbeing [49–52], for which, the term “sustainable housing affordability” has
been proposed recently [53].
One of the intentions of this research is to better align the traditional notion of housing affordability
(i.e., the ability to pay) with more qualitative aspects and the sustainable communities concept. It may
appear that the presented “sustainable housing affordability” concept is similar to that of “sustainable
communities”. Therefore, the line between these two terms (“affordability” and “sustainable communities”)
becomes blurred, and that is the intention. However, “sustainable communities” is a much broader concept
that generally refers to interacting localities and neighbourhoods that promote sustainable living for
present and future generations. Sustainable communities are sensitive to their environment, contribute
to a high quality of life, provide opportunity and choice and meet the diverse needs of existing and future
residents [54]. Accordingly, sustainable communities include broad components relating to the overall
governance of communities, consideration of the needs of future generations, environmental considerations
and supporting social and economic prosperity. In comparison to “housing affordability” or “sustainable
communities”, “sustainable housing affordability” is a concept that focuses on a households’ situation; it
amalgamates specific economic factors directly related to a housing affordability (i.e., the mortgage
market, income and housing costs, availability of different housing tenures), along with the social
(quality of life and aspects of community sustainability) and environmental factors (e.g., energy
efficiency of housing), which directly relate to household well-being. It ultimately encompasses both the
positive and negative monetary (such as housing costs, income, the mortgage market) and
non-monetisable outcomes (such as quality, housing availability, and location trade-offs) of a
household’s decision to consume housing in a certain area; each of those labels—monetary and
non-monetary—encompass a number of different criteria.
3. Methods
3.1. Literature Review and Exploratory Interviews
Literature review and six exploratory interviews, with senior housing policy and planning
professionals in the UK, were carried out to identify the potential criteria which contribute to sustainable
housing affordability. Further literature review and qualitative data collection were used to establish a
comprehensive set of criteria.
3.2. Questionnaire-Based Survey
The questionnaire was compiled using Bristol Online Surveys (BOS) and was circulated across
all regions of the UK amongst housing and planning professionals working in six different sectors
including developers, housing associations, affordable housing consultants, local authority planners,
housing services in local authorities and those working in urban regeneration. It was sent to a total of
600 professionals. The survey proposed a mixture of nominal and ordinal questions. Initially the survey
asked background questions to create filters in order to allow for comparisons between different groups
opinions on criteria importance, such as age, gender, sector of housing industry and region of the UK
the professional is based.
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Subsequently, an ordinal scale of measurement was proposed to determine the level of importance of
each sustainable housing affordability criterion. Each criterion was rated using a 10-point scale which
ranged from 1 = “not important at all” to 10 = “most important” and represented importance to
sustainable housing affordability from the perspective of the housing stakeholders.
3.3. Statistical Tests Used for Questionnaire Data Analysis
In order to facilitate the choice of a statistical test to analyse the data it was necessary to consider a
number of factors. In order to test if there are statistically significant differences between groups, it is
essential to first establish if the data follows a normal (Gaussian) distribution. If the data follows a normal
distribution pattern then parametric tests are appropriate for statistical analysis. However, if the data is
not normally distributed then less powerful non-parametric tests, or distribution-free methods, ought to
be adopted in order to maintain the validity and accuracy of the data [55]. It is also important to classify
variables according to their level or scale of measurement. There are certain statistical analyses which
are only meaningful for data which are measured at certain measurement scales (i.e., nominal, ordinal,
interval or ratio). As well as these factors, the appropriate method for statistical analysis depends on
another criterion—the number of groups (two versus more than two) involved in the comparison (Table 1).
Table 1. Summary of data analysis required for this study.
Data Type
 Ordinal scale of
measurement
 Data is not normally
distributed
 Independent groups

Parametric vs.
non-Parametric

Non-parametric
test required

No of Groups

Appropriate
Test

Comparing
differences between
2 groups

Mann Whitney
U test

Comparing
differences between
3+ groups

Kruskal-Wallis
H test

After considering the aforementioned factors in relation to the data obtained for this study, the
following statistical tests were deemed appropriate to analyse the survey data and were conducted using
IBM SPSS Statistics 17 package:






Central tendency tests—to determine average ratings of criteria importance;
Kolmogorov-Smirnov test—to identify whether the data are normally distributed. The test was
conducted on the data and each variable produced a significance value of p < 0.05, meaning that
further statistical analysis to understand differences between variables had to be non-parametric;
Mann-Whitney U test—to identify if any significant differences exist between two groups’
opinion on criteria importance;
Kruskal Wallis test—to identify if any significant differences exist between three or more groups’
opinion on criteria importance. The Mann-Whitney U test was subsequently used as a post hoc
analysis on significant results.
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Non-parametrical Mann-Whitney U and Kruskal Wallis statistical tests were used with the aim to
establish if professional opinions on the importance of 20 sustainable housing affordability criteria
differed depending on variables such as the business sector of the professional and their UK region. The
following research questions were established:



Does opinion on criteria importance differ depending on the region of the UK in which the expert
is based (e.g., South East)?
Does opinion on criteria importance differ depending on the respondent’s involvement in
particular sector of housing industry (e.g., housing association)?

4. Results
A set of criteria which could be used to represent “sustainable housing affordability” were initially
established via a combination of literature review and six exploratory interviews carried out with senior
housing policy and planning professionals in (Table 2).
Table 2. Comprehensive set of criteria contributing to sustainable housing affordability.
Criteria

Sustainable Housing Affordability Criteria

C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16

House prices in relation to income
Rental costs in relation to income
Interest rates and mortgage availability
Availability of rented accommodation (private and social)
Availability of low cost home ownership products
Availability of market value home ownership products
Safety (crime)
Access to employment
Access to public transport
Access to good quality schools
Access to shopping facilities
Access to health services
Access to early years child care
Access to leisure facilities
Access to open green public space
Low presence of environmental problems

C17

Quality of housing

C18

Energy efficiency of housing

C19
C20

Waste management
Deprivation in area

Where Criteria Derived from
(Literature References, Interviews)
[17,56] and local authority interviews
[17,56] and local authority interviews
[57,58] and local authority interviews
[59–62]
[59–62]
[60–63]
[18,60,61,64]
[18,60,61,64]
[49,56,60,61,64]
[18,56,60,64–66]
[60,64–66]
[56,60,64,66]
[60,64]
[60,64]
[56,59–61,64,66]
[56,59–61]
[35–37,40,41,59,61,67] and
local authority interviews
[42,59,61,68] and local
authority interviews
[59–61]
[64,69]
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4.1. Participation in Questionnaire-Based Survey
The questionnaire was distributed to 600 professionals at management level working within different
sectors of the housing industry (Figure 1). Three hundred and thirty seven responses were obtained,
giving a response rate of 56%. 51% of the survey respondents were male and 49% were female. The age
of the survey respondents is shown in Figure 2. Furthermore, the region of the UK in which the
respondents were based in is shown in Figure 3. To provide some background to Figure 1, “Housing
Associations” are private, non-profit making organisations that provide social housing (including
government-owned council housing and other affordable accommodation) for people in need of a home.
“Local Authority Planning” are those working in local authorities (public sector) exercising statutory
town planning functions, to manage the development of land and buildings, for a particular area. Those
in the “Local Authority Housing” sector also work in local authorities (public sector) but are involved
in a broad range of issues such as strategic housing activity, assessing current and future need for
affordable housing and demand for market housing and assessing the condition and quality of the
housing stock in the social and private sectors. The “Urban Regeneration” sector work in the public or
private sector, or often public-private partnerships, and focus on the renewal of substandard city areas
to reverse decline and often to create sustainable communities. “Housing Developers” generally work in
the private sector to acquire buildings or land in order to construct/refurbish housing projects for sale or
rent in order to generate a profit. “Property/Affordable Housing Consultants” provide consultancy advice
to the housing sector and developers on aspects of new housing provision, for example on the planning
and development process, development viability appraisals and economic viability assessments for
affordable housing. While “Government Organisation” may include other public sector roles related to
housing that are outside of local authorities, such as those working in the Department for Communities
and Local Government who help local authorities and developers work with local communities to plan
and build places to live and work.
1%
4%
2%

4%

5%

Housing association

12%

Local authority – planning
Local authority - housing services
Urban regeneration

25%

47%

Housing developer
Property/Affordable Housing
Consultant
Government organization
Other

Figure 1. Respondent’s sector of housing industry.
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3%
8%
18-25

29%

26-35
36-45

33%

46-55
55+

27%

Figure 2. Age profile of survey respondents.

5.3%
10.1%
5.6%
8.3%
9.2%
5.9%
10.7%

6.8%

22.8%
8.9%

Figure 3. Distribution of respondents according to business location in different UK regions.
4.2. Importance of Sustainable Housing Affordability Criteria in the View of Housing Stakeholders
Descriptive statistics were used to determine the importance/significance of the 20 sustainable
housing affordability criteria listed in Table 2. The mean score of importance was calculated for each
criterion (Figure 4).
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Figure 4. Mean scores of importance for sustainable housing affordability criteria.
In terms of the overall rank order of the criteria, the results reveal that the housing stakeholders
perceived “house prices in relation to income” (C1) and “rental costs in relation to income” (C2) to be
the most important criteria, ranking equally as 1st and 2nd. This was expected given that housing
affordability is habitually defined by the ratio approach [1,17]. Criteria “Interest rates and mortgage
availability” (C3) along with “availability of rented accommodation (private and social)” (C4) were ranked
equally as 3rd and 4th. It is not at all surprising that these four economic-related criteria were rated highest
overall considering that affordability is habitually defined and assessed by financial attributes) [1,16,17].
Interestingly, the “availability of rented accommodation” (C4) was rated at very high level of importance.
This could reflect the growth of the rented sector in the UK, especially for the younger generation who
have found it difficult to access owner-occupation since the recession [70]. In comparison to this, other
economic criteria such as “access to employment” (C8), “availability of low cost home ownership
products” (C5) and “availability of market value home ownership products” (C6) were ranked as 6th, 8th,
12th, respectively. The higher importance placed on a choice of affordable tenure options was also raised
by, for example, Pittini [71] who stresses that the affordability problem can be exasperated if there is a
lack of tenure choice and this can also impact on the stability of housing markets and therefore of the
whole economy. Access to employment has received a high rank order in comparison to access to other
amenities and facilities which supports views shared by other authors [18,37,42], who stress the
importance of housing that has good accessibility to jobs, especially since this will have a direct impact
on household income. “Quality of housing” (C17) was ranked as the 5th most important criterion to
sustainable housing affordability, confirming the importance of having, not only low-cost housing, but
also decent standard housing. This is in conformity with researchers who advocate the importance of
considering housing condition and quality in relation to affordability [30,35–37,40,41]. A number of
researchers, such as [18,35–37] stressed the need to consider location related attributes such as local
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amenities and facilities in relation to housing affordability. Criteria representing access to key services
and facilities (represented by C9, C10, C11, C12, C13, C14 and C15) were perceived to be of middle or low
importance to sustainable housing affordability by the respondents in this study. While such criteria were
not perceived to be as important as economic factors and housing quality, the findings do show that they
are considered to be important to some extent by the professional respondents, particularly access to
schools and public transport which coincides with research undertaken by [18,42,48,72]. The
environmental and economic criterion “energy efficiency of housing” (C18) was rated fairly high in 7th
position, indicating the significance of providing affordable housing that is also sustainable by design.
This supports the views of other authors [43,60,69] who highlight the importance of energy efficient
housing, especially given the increase in expenditure on domestic energy consumption and the
widespread phenomenon of energy poverty in the EU [71]. “Safety” (C7), “presence of environmental
problems” (C16) and “deprivation in area” (C20) were ranked as 15th, 16th and 17th. “Access to leisure
facilities” (C14) was rated as the least important criterion overall, with “Availability of waste
management facilities” (C19) scoring only slightly higher. Perhaps the translation and acceptance of the
importance of such criteria to affordability, which are more “qualitative”, will be slower in
industry/policy environments than for the academic environment. In some respects this confirms Stone’s [20]
view that academic and policy environments may be inconsistent with the notion of affordability.
4.3. Professional Perceptions Depending on the UK Geographical Region and Sector of Housing Industry
The Kruskal-Wallis test was used to compare for differences between groups in order to answer the
questions detailed in Table 3.
Table3. Research questions.
Groups Compared
UK region of housing industry
Sector of housing industry

Research Question
Does opinion on criteria importance differ depending on
the region of the UK in which the expert is based?
Does opinion on criteria importance differ depending on the
respondent’s involvement in a particular sector of the housing industry?

4.3.1. UK Region of Housing Industry
In order to identify if the respondents’ particular location of housing industry within the UK had any
influence on the rankings of criteria importance given, the Kruskal-Wallis test was conducted.
Respondents were assigned to one of the 11 UK regions (UK regions and response rate from each region
are shown in Figure 3). Results revealed that there was a statistically significant difference between the
UK regions for the following criteria:



C4 “availability of rented accommodation” (H(10) = 18.799, p = 0.043) at p < 0.05;
C13 “access to early years child care” (H(10) = 19.506, p = 0.034)at p < 0.05.

In order to identify which particular region of employment groups differed, a post hoc
Mann Whitney test was conducted on the two significant criteria. Using the formula k(k − 1)/2, where
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k is the number of groups, the number of comparisons required for the post hoc Mann-Whitney
test was determined:



Number of comparisons required: 11(11 – 1)/2 = 55
Bonferroni adjustment: 0.05/55 = 0.0009 (new alpha level)

After conducting post hoc Mann Whitney tests on C4 and C13, no significant results were found
between UK regions at the new alpha level of 0.0009.This suggests that professionals in different regions
of the UK have fairly consistent opinions of criteria importance. This confirms that the importance of
the criteria established can be deemed equally relevant for all regions within the UK if such a system of
criteria is used in further research.
4.3.2. Sector of Housing Industry
The difference in the average rankings of criteria importance depending on the respondent’s particular
sector of the housing industry is visible in Table 4. The overall average rank order of the criteria is shown
in the “ranking of criteria column”; this can be compared to the average rank obtained by each sector
which is represented by the green shading (the highest rank/importance is represented by the lightest
shade and the lowest rank/importance is represented by the darkest shade). The standard deviation is
provided in brackets below the average rankings by each sector to show the level of variability in the scores.
Table 4. Comparison of criteria importance by sectors.

C1
C2
C3

Sustainable housing

Ranking

affordability criteria

of criteria

House prices in relation
to income
Rental costs in relation to
income
Interest rates and
mortgage availability

1
1
3

Availability of rented
C4

accommodation (private

3

and social)
C17

Quality of housing

5

C8

Access to employment

6

C18

Energy efficiency of
housing

7

Average level of criteria importance by sector
(with standard deviation in brackets)
HA

LA-P

LA-HS

UR

HD

PAHC

GO

8.6

8.8

8.9

8

7.4

9.4

7.3

(1.76)

(1.68)

(1.21)

(1.6)

(2.47)

(1.17)

(0.58)

8.8

8.6

8.8

8.5

6.9

9.3

7.3

(1.25)

(1.56)

(1.19)

(1.69)

(2.50)

(1.06)

(0.58)

8.1

7.8

8.2

7.3

7.6

8.5

7

(1.64)

(1.83)

(1.42)

(1.98)

(2.71)

(1.24)

(0)

8.3

7.6

8.3

7.5

6.7

7.8

8.7

(1.7)

(1.6)

(1.41)

(0.93)

(2.61)

(1.8)

(0.58)

8

7.4

7.9

8

6.4

6.5

7.3

(1.7)

(1.88)

(1.71)

(1.31)

(2.68)

(1.45)

(1.53)

8

7.2

7.4

7.9

7.3

6.5

7.7

(1.59)

(1.78)

(1.77)

(1.25)

(2.43)

(1.88)

(3.22)

7.6

7

7.4

7.6

6.5

5.9

6.7

(1.95)

(2.11)

(1.78)

(1.77)

(3.09)

(2.19)

(0.58)
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Table 4. Cont.

Sustainable housing

Ranking

affordability criteria

of criteria

Availability of low cost
C5

home ownership

8

products
C10
C9
C12

Access to good quality
schools
Access to public
transport
Access to health services

9
10
11

Availability of market
C6

value home ownership

12

products
C13
C11
C7
C16
C20
C15
C19
C14

Access to early years
child care
Access to shopping
facilities
Safety (crime)
Low presence of
environmental problems
Deprivation in area
Access to open green
public space
Waste management
Access to leisure
facilities

13
14
15
15
15
18
19
20

Average level of criteria importance by sector
(with standard deviation in brackets)
HA

LA-P

LA-HS

UR

HD

PAHC

GO

6.8

6.9

7

6.8

6.9

7.4

7.3

(2.03)

(1.99)

(1.81)

(1.58)

(2.47)

(2.11)

(2.08)

7.7

6.8

6.8

8.1

6.8

6

7.3

(1.81)

(2.07)

(1.79)

(1.55)

(2.45)

(1.60)

(2.08)

7.5

6.9

6.6

6.8

6.3

6.1

6.7

(1.81)

(1.97)

(1.76)

(2.38)

(2.38)

(2.02)

(2.31)

7.1

6.7

6.4

7.6

5.4

5.3

7

(1.86)

(1.92)

(1.86)

(1.69)

(2.28)

(1.91)

(2)

6.7

6.4

6.5

6

6

7.6

7

(1.76)

(2.19)

(1.84)

(1.41)

(2.17)

(1.31)

(2)

7

6.5

6.1

7.6

5.8

5.3

6.3

(1.97)

(1.85)

(1.8)

(1.92)

(2.3)

(1.83)

(2.08)

6.9

6.5

6

7.4

5.1

5.3

6.3

(2.02)

(1.85)

(1.72)

(1.92)

(2.5)

(2.02)

(1.53)

6.9

5.6

6.1

7

5.5

5

6.7

(2.16)

(2.19)

(1.92)

(1.6)

(3.06)

(2.13)

(2.31)

6.5

5.8

6.1

7.3

5.7

5.1

7

(2.11)

(2.07)

(1.89)

(1.49)

(2.19)

(1.93)

(1.93)

6.9

5.3

6.3

5.6

6

5.8

6.3

(1.97)

(2.3)

(2.01)

(2.33)

(2.13)

(1.75)

(1.16)

6.1

6.3

5.8

7.1

5.3

5.2

6

(2.16)

(1.99)

(1.99)

(1.89)

(2.31)

(1.95)

(1.73)

6.2

5.6

5.8

6.5

5.6

5.3

6.3

(2.49)

(2.34)

(2.04)

(2.45)

(2.94)

(2.53)

(2.52)

5.7

6

5.2

7.5

4.9

5.1

5.7

(2.04)

(1.97)

(1.95)

(1.85)

(2.31)

(1.93)

(1.53)

In order to identify if the differences in rankings, dependent on the respondents’ particular sector of
the housing industry, were statistically significant, the Kruskal-Wallis test was conducted. Respondents
were assigned to one of seven sectors of housing associated industries (the response rate from each group
is illustrated in Figure 3). Results showed that there was a statistically significant difference between
groups’ ratings of criteria importance for 13 out of 20 criteria (significant results detailed in Table 5).
Looking at the significant criteria in Table 5 and then comparing the mean rankings in Table 4, you can
see, for example, that property/affordable housing consultants (PAHC) gave the highest rankings to
“house prices in relation to income” (C1) and “rental costs in relation to income” (C2) compared to other
sector groups. Whereas they provided fairly low rankings, in comparison to other sectors, to more
qualitative criteria (such as C7, C9, C10, C11, C12, C14, C15, C16, C17, C18, C19). This may reflect the nature
of the consultant’s role being highly focused on economic viability. Surprisingly housing developers
(HD) gave low rankings to economic criteria C1, C2 and C1 compared to other sector groups. In general,
developer’s rankings of criteria were lower than those made by other sectors, including for “quality of
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housing” (C17). This could be due to developers having a shorter term view of a housing product, as
opposed to the other sectors which may have a longer term interest. However, overall the standard
deviations on all criteria rankings by developers were higher than for other sectors, indicating more
variability in their opinion on criteria importance. The government organization (GO) sector, followed
by local authority housing services (LAHS) and housing associations (HA), placed high importance on
“Availability of rented accommodation (private and social)” (C4). This may reflect the nature of their
work which deals with rented accommodation (LA-HS and HA) and also the importance the government
places on the rented sector and the new “affordable rent” tenure option to meet housing need in the
UK [73]. It seems that those working in the urban regeneration (UR) sector placed a higher importance
than other sectors on numerous criteria, such as “Low presence of environmental problems” (C16) and
access to a range of services and facilities (represented by C14, C15, C13, C12, C11, C10). This could be due
to such a sector having more experience with the sustainable communities’ concept, which is often a
necessary aspect of urban regeneration projects today [74]. Although, the UR sector had very similar
rankings to the HA sector for “quality of housing” (C17), “access to employment” (C8), “energy
efficiency of housing” (C18), “availability of low cost home ownership” (C5) and “safety” (C7). It is
worth noting some other similarities in the rankings of criteria, and thus consensus, by different sectors.
For example, C5 received similar rankings by HA, LA-P, LA-HS, UR and HD, whereas PAHC and GO
gave slightly higher and more similar rankings to one another for this criterion. Economic criterion
“house prices in relation to income” (C1) received similar rankings by HA, LA-P and LA-HS. Such
sectors, in addition to UR, also placed similar importance on “rental costs in relation to income” (C2).
HA and GO had comparable rankings for “access to leisure” (C14), “waste management” (C19), “access
to green space” (C15) and “access to health” (C12). LA-P and LA-H had very similar ranking opinions
for a number of criteria including C1, C2, C8, C5, C10, C6, C19, while HDs shared such comparable
rankings for C1, C8, C5, C10. HD and LA-P also had similarity in opinion for C19, C16, C7 and C3.
Table 5. Significant results of Kruskal-Wallis test when comparing sectors of housing industry.
Criterion
C1: House prices in relation to income
C2: Rental costs in relation to income
C4: Availability of rented accommodation
C7: Safety
C8: Access to employment
C9: Access to public transport services
C10: Access to good quality schools
C11: Access to shopping facilities
C12: Access to health services
C13: Access to early years child care
C14: Access to leisure facilities
C17: Quality of housing
C20: Deprivation in area

Kruskal-Wallis Test Result
H(6) = 21.821, p = 0.001 (p < 0.01)
H(6) = 17.114, p = 0.009 (p < 0.01)
H(6) = 18.502, p = 0.005 (p < 0.01)
H(6) = 14.510, p = 0.024 (p < 0.05)
H(6) = 15.032, p = 0.020 (p < 0.05)
H(6) = 13.190, p = 0.040 (p < 0.05)
H(6) = 15.950, p = 0.014 (p < 0.05)
H(6) = 21.263, p = 0.002 (p < 0.01)
H(6) = 16.806, p = 0.010 (p < 0.05)
H(6) = 17.184, p = 0.009 (p < 0.01)
H(6) = 19.929, p = 0.003 (p < 0.01)
H(6) = 17.028, p = 0.009 (p < 0.01)
H(6) = 19.209, p = 0.004 (p < 0.01)

To identify which particular sectors of the housing industry differed in opinion in a statistically
significant sense, a post hoc Mann Whitney test was conducted on significant criteria using the same
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approach discussed in 3.3.1.The number of comparisons required was: 7(7 − 1)/2 = 21. Bonferroni
adjustment: 0.05/21 = 0.0024 (new alpha/significance level).
Following post hoc Mann Whitney tests on C1 (house prices in relation to income), C2 (rental costs
in relation to income), C7 (safety), C8 (access to employment), C9 (access to public transport services),
C10 (access to good quality schools), C12 (access to health services) and C17 (quality of housing), no
significant results were found between sectors of the housing industry at the new significance level.
It needs to be mentioned that despite the low number of responses in three of the sectors (urban
regeneration, housing developers and property consultants), which could be considered as a limitation
of analysis, non-parametric statistical methods used in this study are most appropriate when the sample
sizes are small [75]. Average levels of importance for those criteria that received statistically different
scores (significance level of p < 0.0024) between sectors are highlighted with a blue dashed border line in
Table 4. The post hoc Mann-Whitney test revealed that for C4 (availability of rented accommodation) there
was a statistically significant difference between sectors of housing industry 2 (local authority planning)
and 3 (local authority housing). Respondents working within local authority housing gave statistically
significantly higher rankings of importance to the “availability of rented accommodation” compared to
those working within local authority planning at sig 0.001 (p < 0.0024). This could be due to such sectors
having differing policies/goals to adhere to, e.g., local authority housing seek to have more rented
accommodations, while planners may be more concerned with overall contribution to housing
construction, having less interest in how this is split between rented and private housing. However, you
can see from Table 4 that the government organisation sector gave a higher ranking to this criterion in
comparison to the local authority housing services group. Thus, the results should be treated with caution
since the small sample size for some sectors could be the cause of no significant differences being found
between such groups. Other statistically significant differences were associated with less important
criteria, which were ranked in 14th, 15–17th and 20th positions (Table 6). Planners placed less emphasis
on C20 (deprivation) than both housing associations and local authority housing. This could perhaps be
due to planners seeing the potential for new development to improve deprived areas. These findings
confirm views shared by Gabriel et al. [14] that different professional interest groups may impose their
own definition of the problem and conceptualise it in accordance with their own interests. Subsequently,
such interest groups may seek different solutions to address the issue [14]. This also highlights the fact
that the concept is open to subjective interpretations which can make it a difficult one to grapple with.
Since the differences established were found between groups that had larger sample sizes, it is possible
that if the sample sizes were larger for the urban regeneration, housing developers and property
consultants sectors that more significant differences in opinion may have been established.
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Table 6. Significant differences in perception of criteria contributing to the sustainable
housing affordability based on sector of housing industry.
Sector of Housing Industry
Local authority housing gave
higher rankings than local
authority planning
Housing associations gave
higher rankings than local
authority housing
Local authority planning
gave higher rankings than
local authority housing
Housing associations gave
higher rankings than local
authority planning
Local authority housing gave
higher rankings than local
authority planning

Criterion

Mann-Whitney Result

Rank of Criterion

C4: availability of
rented accommodation

U = 5054, Z = −3.310,
p = 0.001 (p < 0.0024)

4

C11: access to
shopping facilities

U = 2278, Z = −3.126,
p = 0.002 (p < 0.0024)

14

C14: access to
leisure facilities

U = 5098, Z = −3.195,
p = 0.001 (p < 0.0024)

20

C20: deprivation
in area

U = 1074, Z = −3.751,
p = 0.000 (p < 0.0024)

15–17

C20: deprivation
in area

U = 5026, Z = −3.333,
p = 0.001 (p < 0.0024)

15–17

5. Discussion
The quantitative research in this paper presents the analysis of 337 questionnaires, conducted with
housing and planning professionals in the UK. This survey allowed the researchers to determine the
importance of 20 sustainable housing affordability criteria. Research results showed that at present key
stakeholders in the housing industry perceived the economic criteria, such as “house prices in relation to
income”, “rental costs in relation to income”, “interest rates and mortgage availability” and “availability
of rented accommodation” to be the most important when considering sustainable housing affordability,
ranking them from 1st to 4th. This finding was expected given that financial attributes alone are
principally used to define and measure affordability. It needs to be mentioned that the very high rank of
importance (4th) of criterion “availability of rented accommodation” could reflect the current economic
climate, where rental properties (both social housing and private properties) are often necessary to meet
affordable housing need, since home ownership products are increasingly out of reach for many wishing
to get onto the housing ladder owing to the difficulty accessing mortgage finance following the global
financial crisis of 2008 [76]. However, social and more qualitative criteria such as “quality of housing”
and “access to good quality schools”, ranked as 5th and 9th, and environmental-economic criterion “energy
efficiency of housing”, ranked as 7th, are of high importance and can significantly shape decision making.
It appears that housing stakeholders in the industry are recognising, at least to some extent, the
importance of quality and location related attributes in line with a number of academics [18,35–37,40,41].
Given that different interest groups can struggle to impose their own definition of the concept of
affordability [14], statistical analyses of the questionnaire data were conducted using non-parametric
statistics with an aim to establish if there were any significant differences in perceptions between
respondents; first, depending on the professionals’ location (i.e., UK region) and second, on the sector
of the housing industry which the professionals are employed.
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Results of the first analysis suggested that opinion on criteria importance did not change in different
regions of the UK. This indicated that, on one hand, the professional views and perceptions of criteria
importance were consistent across the UK, and on the other hand, criteria were rated independently of
the existing economic and housing market differences between some regions of the UK (e.g., higher
housing prices in South East than in other parts of England) [44]. This shows regularity of professional
interpretation and assessment of issues relevant to sustainable housing affordability across the whole of
the UK. Moreover, the importance of the criteria established can be deemed equally relevant for all
regions within the UK if such a system of criteria is used in further research.
The second analysis showed, however, that professional perceptions on criteria importance varied
to some extent depending on the sector of the housing industry that the professional is employed in.
Four (20%) out of the 20 sustainable housing affordability criteria, namely “availability of rented
accommodation”, “access to shopping facilities”, “access to leisure facilities” and “deprivation in area”
differed significantly and mainly involved differences between views of experts from local authority
planning and local authority housing services.
6. Conclusions
This paper focuses on the concept and relevant criteria that contribute to sustainable housing
affordability. As the traditional definition of housing affordability mostly focus on economic criteria
alone, with little consideration for what households acquire in terms of social and environmental criteria
(e.g., housing quality, neighbourhood deprivation, energy efficiency of housing, etc.), it is becoming
increasingly evident that there is a need to consider the way the housing affordability is conceptualised.
With this new definition of sustainable housing affordability we attempt to integrate other criteria, which
arise from concepts such as housing affordability, sustainable housing and sustainable communities.
Therefore, through empirical literature research and interviews with experts we establish and validate a
comprehensive set of criteria by which housing affordability can be assessed more holistically by
co-integrating a sustainability aspect. . The presented criteria system can provide interested parties, such
as local authorities, policy makers and government, with a broader range of factors to consider in order
to make more informed and sustainable decisions about the affordability of housing. The established
system of criteria contributing to sustainable housing affordability will aid in developing methodologies
that can be applied to assess the affordability of different housing locations in a sustainable manner. The
different rankings of the criteria can be used to place levels of importance in affordable housing
development and policy. It is hoped that this study will promote further research across the globe into a
broader concept of affordability that is better aligned with sustainability. Additionally, a further study
investigating how this criteria system for sustainable housing affordability is perceived by low and
moderate income families would be valuable.
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