Environ Dev Sustain (2016) 18:547-560 /
DOI 10.1007/s10668-015-9664-8 @ CrossMark

Achieving sustainable homes by 2016 in the UK:
the current status

Cara Henderson' - Abdulkadir Ganah' -
Godfaurd A. John'

Received: 26 April 2014/ Accepted: 21 April 2015/Published online: 28 April 2015
© Springer Science+Business Media Dordrecht 2015

Abstract The code for sustainable homes (CSH), which came into existence in 2006, has
not yet been investigated to determine whether its rate of adoption is on course to meet the
UK government’s 2016 target for full implementation. Therefore, the aim of this inves-
tigation is to ascertain the level to which CSH has been implemented and the barriers
preventing this. A questionnaire survey was sent to 71 of the Home Builders Federation
(HBF) member organisations in the UK, to gauge and ascertain the following: the barriers
to the implementation of CSH; the implications of implementation; and the general
awareness of CSH amongst practitioners. The results from the analysis of the survey reveal
that full implementation by 2016 appears a rather difficult target, as factors like economic
downturn are hitting HBF and similar organisations quite hard. However, a government-
driven injection of sustainable schemes is helping to bring back confidence to house
builders, while also enhancing the way that barriers are handled within the industry. The
key findings of the literature review identify barriers preventing the housing sector from
achieving zero carbon homes by 2016. These include cost, and legislative, cultural and
technical barriers, and are concordant with the results from the data obtained during the
primary research. The analysis suggests that with the current trend, achieving full imple-
mentation will be difficult. However, comments made by some practitioners appear to
suggest that the appointment of a CSH champion for implementation would accelerate the
process of full implementation and that the target could be reached by 2016.
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1 Introduction

The United Nations’ activities to propel sustainability to the forefront of international
objectives, through all the various summits, protocols and mechanisms, are the motivation
for the UK’s national target setting for better sustainable development and zero carbon
housing. The Stern Review (2007) gave rise to an imperative: to ensure homes be built to
minimise energy consumption and the detrimental effects therefrom. The assessment
portion of the sustainability issue is that which is sought via legislative mechanisms such as
adherence to building regulations, in accordance with the code for sustainable homes
(CSH). This position is reinforced by Hammond (1998), who agrees that there is wide
acceptance of increased measures and strategies for the implementation of sustainable
development. He attributes the origin of this mindset to the 1992 Earth Summit in Rio de
Janeiro.

Commenting on the Bruntland Report (1987), the summit reached a watershed con-
clusion: forthwith, economy and ecology must be united in order to impose a responsibility
upon the wider international community both for causality and consequence of environ-
mental detriment. As it is widely acknowledged, the summit is the birthplace of sustainable
development, insofar as currently accepted. It is the baseline source for investigating the
extent to which responses to its findings have been acted upon.

In terms of sustainability inclusion within official UK policy, this can be considered to
have been instigated by the Conservative administration of 1990-97 (Hammond 1998).
Progress included sustainability within the general governmental frameworks via the
Department of Environment’s Indicators of Sustainable Development for the UK (1996),
even if sustainability indicators were more for the benefit of the wider economy and less
part of an intrinsic goal to increase the global benefits by reducing carbon emissions
associated with development (DTI 1998).

Biichs and Schnepf (2013) point out that since households contribute substantially to the
UK’s total emissions—around 74 %, including indirect emissions—a reduction from
households is essential for meeting the UK’s carbon reduction targets. Provided that the
UK retains a rate of modest economic growth and that the ratio of pollutants to energy
contracts diminishes, it is possible that environmental protection will be achievable.
Whether or not it is feasible to manage a reduction in the amount of energy consumed
during the development process, in accordance with stated timescales, is a question pos-
tulated by many sources (Hammond 2000). This research investigates the impact drivers,
as well as those issues affecting the achievement of the 2016 target of zero emissions from
homes. The intention of the current study on CSH within this paper is to inform policy
makers, government strategists, academics and researchers on the status of the housing
stock with respect to sustainability implementation underway within the UK housing
market.

The purpose of the study is to ascertain the level to which CSH has been implemented
and the barriers to it. In order to achieve this aim, three objectives have to be
accomplished:

1. To trace the evolution of CSH and government objectives for zero carbon housing by
2016.

2. To ascertain the current status of CSH.

3. To evaluate the barriers that exist for full implementation of CSH in the UK housing
sector, in achieving zero carbon homes by 2016.
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The remaining sections of this paper are the following: the literature review; research
methodology; a critical understanding of the evolution of CSH; key drivers of sustain-
ability in the built environment; factors affecting the implementation of sustainable homes
and its implications; results of a survey of practitioners; discussion; and conclusion.

2 Literature review

This section provides a brief discussion of the timeline and the dominant factors for
sustainable homes in the UK. The main review commissioned by the UK government, as
well as documents relevant to the development of CSH, are also investigated.

2.1 Stern review

The major focus of the Stern Review is the impacts arising from uncontrolled climate
change and an examination of major policy challenges, both national and international, in
moving to a low-carbon global economy.

As the risks of climate change were examined in terms of their economic impact, the
review estimated that the detrimental effects of climate change upon the UK could alter
gross domestic product (GDP) by as much as 20 %. It made claims that the cost of
mitigating the potential effects of climate change, attributed to greenhouse gasses, equated
to 1 % of global GDP per annum. The review estimated that the need for low-carbon
technologies could exceed a market value of $500 billion by 2050 (Stern 2007). Ulti-
mately, the findings of the Stern Review were that inaction in tackling climate change is
effectively to undermine economic growth. Therefore, it is essential to ensure that homes
are built in a way that minimises the use of energy and reduces these harmful emissions
(DCLG 2006). The imperative to ensure that homes be built to minimise energy con-
sumption and the detrimental effects therefrom led to the creation of CSH. The preamble to
CSH identified environmental impacts of construction as water use, waste generation and
use of pollutants. CSH asserts that the detrimental effects of these factors can be reduced
through the integration of higher sustainability performance standards during the design
process. Further, it claims that better sustainable homes can serve to improve the quality of
life and standards of living. However, prior to the Stern Review, EcoHomes and its variants
had been in existence in the built environment (BREEAM 2000).

2.2 Evolution of CSH

The main aim of this review is to consider the feasibility of the government’s objective of
achieving newly built homes with zero carbon by 2016, through the implementation of
CSH.

2.2.1 Development of CSH

CSH is an outcrop of the EcoHomes scheme developed by Building Research Establish-
ment (BRE) and also meets the non-industrial sector for the Building Research Estab-
lishment Environmental Assessment Method (BREEAM) equivalent, which is widely
accepted and adopted in the industry. The BRE EcoHomes system was used as a basis for
developing CSH, which was launched in December 2006 and was itself an extension of
previous codes applied in 2004. A revised version of the code was published in October
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2008, based on feedback received from all involved in the implementation of CSH, in-
cluding developers, assessors and industry stakeholders. The implementation of the code
started in England in April 2007 and became mandatory for all new homes in May 2008
(DCLG 2008). Management of its implementation is the responsibility of BRE.

EcoHomes had been instrumental in shaping the relevant indicators for the affordable
and social housing sectors. CSH improved upon those measures introduced under Eco-
Homes in the following ways:

e Minimum requirements for energy and water efficiency at every level of the code were
introduced.

e Awarding of points used in the system became simpler as the complex weightings were
removed.

e New areas of sustainability design, such as lifetime homes and inclusion of composting
facilities, were added to the system.

e The code aligned with the planning system, which guides sustainability in broader
locational and aesthetic issues (DCLG 2006).

The purpose of the code is to measure the sustainability of a home against significant
design categories and to rate the whole residence unit as single package.

CSH, it is hoped, will become a singularly accepted national standard guide for new
home developers to achieve certain levels of sustainable homes and it intends to deliver to
the customer (home buyers) a baseline means of choice in their purchase. CSH is to be
implemented into UK building practices through its serving as a basis for modifications to
the standards of building regulations, in respect both of energy use and carbon emissions
attributed to housing.

The Department of Communities and Local Government (DCLG 2006) believes that via
the mechanism of CSH, developers will be able to differentiate themselves from their
competition, through offering a more sustainable product to meet consumer demand. At the
time of its introduction (2006), it was claimed that between then and 2050, the volume of
new homes could constitute a third of the total UK housing stock (DCLG 2006:2). Em-
phasis was placed, therefore, upon the opportunity presented by CSH for the construction
of sustainable homes for the future, satisfying both human needs and those of the
environment.

2.2.2 Features of CSH

The code tests nine different success factor (SF)—energy/CO,, pollution, water, health and
well-being, materials, management, surface water run-off, ecology and waste. Each of
these elements will have a rating score based on the dwelling’s compliance with Part L

Table 1 Code level for CSH

Code level Total percentage points score
1 >36
2 >48
3 >57
4 >68
5 >84
6 >90
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2010 of the building regulations (DCLG 2010). Part L is an approved document that deals
with energy efficiency (conservation of fuel and power in new and existing dwellings and
buildings) in the building regulations. The achievement of the sustainable code level is the
relative value of all the SFs to provide sustainable homes. The SFs are weighted relative to
each other, and the code level is determined by the product of the final score (i.e. rat-
ing x weighting). In order to assess the performance of dwellings, CSH employs a star
rating system to credit the overall standards of the dwelling above the optimum level
required by Part L. The system provides an increasing rating, from a single star, denoting a
10 % improvement on the 2010 regulations benchmark, progressing to six stars for
achieving zero carbon (DCLG 2010). The value of this final score is judged by where it
falls in Table 1 shown below.

The key feature of CSH is the requirement for newly built homes to meet stipulated
energy efficiency and emission levels. In order to reach the highest level of CSH and
achieve carbon neutrality, Code Level 6 requires that all energy consumed in the dwelling,
including appliances and cooking, is offset by or obtained from renewable resources (re-
newables). Stringent stipulations of CSH pertaining to waste and water usage, in addition
to its energy requirements, position CSH at the forefront of housing standards when
compared to its international equivalents.

It is the intention of CSH for its standards to be actuated through gradual improvements
to the building regulations standards. CSH employs a rating system for the attainment of its
six levels of sustainability. Each star awarded denotes the performance of the home,
assessed upon the basis of the nine categories identified earlier. When the code was first
introduced, the award of a single star was equivalent to the first increment of achieve-
ment—ranking above the minimum building regulations in place at the time (DCLG 2006).
By 2010, building regulations had progressed to set the minimum standard of performance
at a 25 % improvement above Part L of the building regulations 2010. The next mandatory
standard of improvement to building regulations came into effect during 2013, to achieve
level 4 of CSH through a 44 % improvement (DCLG 2007). Prior to the introduction of the
CSH star rating system, there was the BRE EcoHomes award (Sponge Sustainability
Network 2007). Osmani and O’Reilly (2009) argue that this system was far more con-
strained than that provided by CSH, as the latter enables greater assessment of the value of
performance improvements.

3 Methods

The research method designed and used to achieve the above-mentioned aim and objectives
is an eclectic approach, embracing both qualitative and quantitative methods. For the
qualitative aspect of the research, primarily the literature review, document analysis was
used. Document analysis is a useful tool to investigate decision-making that aligns strategic
planning and policy with outcomes (Bowen 2009). This research tool was employed to
understand the evolution of CSH and also previous related works. The primary sources
consulted were based on a range of documents: academic journals, conference proceedings,
textbooks, government publications and reports, dissertations and theses, and websites. The
documents were categorised according to their importance to CSH. After reading all of this
information, the more relevant documents were later used in the detailed document analysis.
For this, no computer approach was used, rather key words and phrases (e.g. water, waste
and energy) related to CSH served to inform the research when reviewing existing
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documents. The information garnered from the documents was developed into a survey
through a descriptive questionnaire. This instrument was designed to gain an understanding
of the outcomes of CSH strategies from the viewpoint of practitioners and others within the
built environment, with the overall aim of gauging the extent of CSH implementation
towards 2016.

To achieve objectives 2 and 3 of this research, questionnaires were sent to practitioners
whose operations include the construction of houses, either wholly or partially. A repre-
sentative sample was used in this investigation, as it would give the researcher an accurate
insight into what builders of new homes are doing about CSH implementation. To ensure
that the sample chosen was representative of the overall population, a list of the targeted
population of developers who construct houses as part of their development operations was
identified. To ensure that the population was consistent, it was decided to use the list of
house builders within the Home Builders Federation (HBF) directory. HBF is the voice of
the industry in England and Wales. A representative sample of developers was chosen for
participation in the study, ensuring that all of the population had the same probability of
being sampled (Fellows and Liu 2009). HBF provided details of 143 house builders (HBF
2012). Therefore, in accordance with the recommendations of Fellows and Liu (2009), in
order to ensure sufficient depth and quality of results, a selected sample of developers was
chosen to complete the questionnaire. All even numbers were chosen to form the random
sample, thereby constituting a total of 71. Stoker, as quoted by Strydom and De Vos (1998:
192), gives guidelines regarding sample size. For example, the reliable sample percentage
suggested for a population of 200 is 32 % and the number of respondents is 64. Neuman
(2006: 241) argues that for a smaller population (less than 1000), a relatively large sam-
pling ratio is needed (about 30 %). Thus, our own respondent total of 71 exceeds these
figures, as we are dealing with a survey population size of only 143. The sampling size has
taken care of the variability of the data set in terms of size of the organisation, regional
variation and annual organisational turnover.

3.1 Questionnaire design

The questionnaire was designed to include both subjective questions and those that require
the respondent to use rating scales, in order to seek out a subjective opinion. The latter
provided valuable insight into those barriers which render CSH infeasible in assisting the
new housing sector with delivering zero carbon homes by 2016. Most of the questions in
the questionnaire were “closed ended” for those which required a specific response, such
as “yes” or “no”, or they used a rating scale to rank importance of factors or level of
agreement by the subject (the person) with the object (the question) (Naoum 2007). These
questions were used to obtain the quantitative data. A number of the questions were of a
qualitative nature, requiring respondents to provide levels of agreement, with reasons.
Certain questions or statements were designed simply to count the number of answers as to
whether or not a respondent adopted a certain process. Then, some subjective information
was obtained to make a qualitative analysis of respondents’ reasoning, motivation or
choices as to the quantitative data. Respondents were asked to comment on the content of
the questions. These comments were then used in the qualitative analysis of the infor-
mation provided.

The questionnaire was split into six main sections to provide clarity. The sections are as
follows: respondent work profile information; generic organisational information; or-
ganisational knowledge of CSH; organisational financial perspective on the consequences
of implementing CSH/producing low-carbon homes; technologies and methods of
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achieving requirements of CSH; and feasibility of government aims for zero carbon newly
built homes by 2016.

In advance of the general distribution of the questionnaire, a pilot study was undertaken.
Comments made upon the clarity or difficulty of questions, provision of instruction and
presence of ambiguity were analysed and used to amend the questionnaire and assist
completion. Where there were issues of clarity, some of the practitioners were asked
informally about their comments, to allow them to elaborate further on themes contained
within the questionnaire.

The survey investigated 143 housing developers from the HBF database. HBF members
deliver around 80 % of new homes built each year. Of the 71 questionnaires distributed, 26
were returned. This constitutes a response rate of 36.6 %. This rate is lower than the
anticipated response rate of 40-60 % (Naoum 2007). The majority of responses were
received within 5 days, which adheres to the response time recommended by Naoum
(2007) that a majority of respondents should return a questionnaire within 2 weeks of
distribution.

3.2 Respondents’ demographic characteristics

The industrial experience of respondents has been analysed, showing that the majority have
15-20 years of experience (Table 2). This is a reasonable consideration, as most are of
management level and above. Experience within the 5- to 10- and 10- to 15-year categories is
equally rated (27 % for each), which indicates a sufficient degree of experience. Respondents
belonging to the 1- to 5-year group are of the lowest level of experience in terms of the current
study. This lower level of experience may not prove disadvantageous; however, as CSH, the
primary concern of this study is a relatively late industry development.

4 Perception of current status

This section presents the analysis of the questionnaire survey on the feasibility of achieving
zero carbon newly built homes by 2016, as well as the barriers that stifle all-out adoption of
CSH by the industry.

4.1 Barriers to use of certain technologies

Respondents provided ratings to a number of barriers to the use of technologies and
methodologies for the achievement of higher CSH levels than the mandatory minimum

Table 2 Industrial experience of

respondents Years of industry experience Percentage of respondents (%)

<1 year

1-5 years

5-10 years 27

10-15 years 27

15-20 years 32

Over 20 years 7

Total 100
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standard set by the building regulations (Code Level 3). Participants were asked to rate
each barrier (1-5) against the use of each technology or method, using zero if the tech-
nology listed in the question was not considered as applicable or was never used. Figure 1
shows the percentage of respondents applying a level 5 rating to each barrier to the use of
green or renewable technologies for the achievement of the higher levels of CSH.

4.2 Consideration of feasibility of all newly built housing being zero carbon
by 2016

Respondents were asked to consider their own organisation’s operations, in order to offer
an informed opinion on the feasibility of the government’s objective of all newly built
construction being zero carbon (Code Level 6) by 2016.

The data demonstrate that the majority of respondents believe that there is a fairly low
chance of the government achieving its objective. Indeed, there were more respondents
who believe that the likelihood of the objective being met is low than there were optimistic
respondents who selected a high or fairly high feasibility of the objective being met.

Respondents were requested to give reasons for their statement of level of feasibility,
although only approximately 30 % of the sample did give this further information. The
findings obtained were poignant if not representative. Three respondents mentioned the
nature of planning regulations and preregistration of developments under current building
regulations which may not actually be in place at the time of construction. In other words,
preregistering a development site under certain building regulations ensures that the de-
velopment can be built to those standards. A particular respondent stated, “...locking
construction into a certain set of regulations through preregistering a site [development]
before the timing cut-off can be a means of avoiding having to build to later, more stringent
regulations” (Respondent A).

It would appear obvious that developments are limited to those building regulations in
place at the time of approval by and registration with the local authority; but this

Fig. 1 Level 5 barriers to 18 4
implementing CSH 16

% of respondents
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consideration provides an interesting nuance to the prospects of all new housing to be zero
carbon by 2016. In practical terms then, these three respondents assert that effectively a site
may be preregistered under old regulations, so that when the building regulations are
updated to Code Level 6 and “zero carbon” by 2016, entire or parts of developments will
not have been started on the date that the latest zero carbon building regulations come into
effect. This is extremely interesting and arguably very worrying, as it will cause the
government’s objective for all new housing to fail automatically, if any sites have been
preregistered under outdated regulations.

4.3 Organisations with higher levels of CSH than the minimum requirements

The data indicate that only 50 % of respondents are working towards higher levels of CSH
than the mandatory minimum (Code Level 4) set by the building regulations. The reasons
for this are presented later, but this section serves to provide preliminary information as to
the proportion of respondents striving to achieve more low-carbon housing than they are
obligated to. This may be higher or lower in actuality, as 15 % of respondents were unsure
whether their organisations were working towards higher levels of CSH. The proportion of
respondents shown in the figure will be greater or lesser in reality, due to the uncertainty
about this 15 % of respondents (Fig. 2).

Of the 50 % working towards Code Level 4, 54 % are also working towards Code Level
5 and none is working towards Code Level 6 (zero carbon), as illustrated by Table 3.
Respondents were asked to estimate the average percentage increase across their devel-
opments as a consequence of implementing the requirements of CSH. In this instance,
costs of implementation refer to the minimum level set through building regulations,
compared with build costs prior to CSH coming into effect at a mandatory level. Of the 26
respondents (see Fig. 3), the greatest frequency distribution was in that of increases greater
than 10 %. None of the respondents estimated the increased build costs as a separate entity
but rather as a percentage.

4.4 Motivating factors for working towards higher levels of CSH
Respondents provided ratings to a number of motivating factors for working towards

higher CSH levels than the mandatory minimum standard set by the building regulations
(Code Level 3). The rating system required respondents to rate each motivator from 1 to 5

Fig. 2 Respondents working
towards higher levels of CSH
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Table 3 Respondent’s organisa-

. . . Higher CSH level Number of Percentage of
tion working towards higher worked towards respondents respondents (%)
levels of CSH i

Code Level 4 13 50
Code Level 5 7 27
Code Level 6 0

Number of respondents

14

12
10
8
6
4
2
0

Unsure 0-1% 13% 3-5% 5-7% 7-10% Greater

than 10

Fig. 3 Estimated increases in building costs due to implementing CSH

in accordance with internal Sustainability
Policy

In accordance with internal CSR Policy
Different from competitors
Customer demands (Preceived)

Customer demands (Known)

Planning requirements

0% 5% 10% 15% 20% 25% 30%

Fig. 4 Motivators for working towards higher-than-mandatory levels of CSH

35%

in order of importance, using 0 if the motivating factor provided was not considered as

applicable.

The frequency of the motivators, by order of importance as rated by respondents, is
illustrated in Fig. 4. The highest-rated motivating factor was that of planning requirements.
This demonstrates that the greatest driver for developers to work towards and achieve the
higher levels of CSH than they are obligated to under the minimum set by the building

regulations is, in fact, an obligation in itself.
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Sustainability policy, however, was also rated as a factor of high importance, one
serving to encourage respondents’ organisations to achieve better sustainable develop-
ments than they are mandated to deliver (either through building regulations or planning
requirements). This is evidence that organisations are motivated towards achieving lower-
carbon housing by factors external to those impressed upon them by government (through
policy and legislation) and local authorities (through planning conditions).

4.5 Feasibility of all newly built housing being zero carbon by 2016

Respondents were asked to consider their own organisation’s operations, in order to select
a specified level of feasibility of achieving the government’s 2016 objectives. The data
demonstrate that the majority of respondents believe that there is a fairly low chance of this
coming to pass. The distribution of respondent views on overall feasibility is illustrated in
Fig. 5.

Respondents were requested to give reasons for their statement of level of feasibility,
although only approximately 30 % of the sample did give this further information; the
findings obtained were poignant, if not representative.

5 Discussion

Of the barriers presented to the housing developers sampled for participation in this study,
the following are those rated as the most formidable to the achievement of zero carbon
housing by 2016: cost of achieving higher levels of CSH; lack of increased marketability
for additional costs employed in achieving higher levels of CSH; lack of trust and re-
liability in new/renewable/green technologies; unclear legislation; and implications of
amendments to standard house types or sets. In the literature (Poyton 2003; Nelson et al.
2004; DCLG 2006; Williams and Adair 2007), cost and reliability issues were identified as
barriers to the use of some technologies, which concurs with the results from the data
analysed in this study. In addition, respondents did not rate supply issues around these
technologies as of high importance in comparison with their rating of other barriers. This
indicates that renewables and green technologies are available within the supply chain at
acceptable cost, which was a concern highlighted by Keeping and Shires (2004) and

Fig. 5 Consideration of 30
likelihood of zero carbon by 2016
25
20

15

10

Low Fairly Low Average Fairly High High TOTAL
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Osmani and O’Reilly (2009). Therefore, supply issues in these technologies are not a major
barrier to their adoption in helping to achieve the required CSH levels.

The demographics and social status of the house-owning population indicate that this
constituency prefers the traditional style of construction and is not so keen on the uptake of
newly built homes. Secondly, technological innovations with better energy rating are
slower than the number of new builds and upgrades of old housing. Hence, what is
available also has an impact on the future uptake of CSH. Lastly, the long economic
downturn, in which the construction industry is the hardest hit, has made HBF and de-
velopers hesitant to invest, as banks are unwilling to give loans. This cycle of negativity is
creating a very adverse effect on achieving the required level of CSH even several years
later. Further, a significant finding of this research is that preregistering a development site
under certain building regulations ensures that the development can be built to those
standards.

Analysis of the questionnaire data reveals that a majority of respondents believe that
there is a low chance of the government achieving its objective. Indeed, more respondents
believe the likelihood of the objective being met is lower than optimistic respondents who
selected a high likelihood of the 2016 zero carbon objective being met. Comments by a
another respondent, who believes that there is a fairly high feasibility of the government’s
target being met, appear justified inasmuch as mandatory obligations serve to leave de-
velopers with little choice, but to achieve whatever objectives are reinforced by legislation.
This is congruent to key findings of other studies (Adeyeye et al. 2007; Baiche et al. 2006;
CIOB 2007), which argue that legislation is more effective than policy in achieving
conformity with governmental sustainability strategy. Another comment given in the same
vein by a respondent is concise in conveying what would appear to be the consensus
amongst most respondents: “...unreasonable but not infeasible” (Respondent B).

Data analysis also reveals that developments are limited to the building regulations in
force at the time of approval by and registration with the local authority. However, this
consideration provides an interesting angle to the prospect of all new homes being zero
carbon by 2016. In practical terms, a site may effectively be preregistered under old
regulations, with a cost saving to the developer, so that when the building regulations are
updated to Code Level 6 and “zero carbon” by 2016, some part or all of the development
will not have been started on the date for application of the latest zero carbon building
regulations. This is extremely important, as it will likely cause the government’s objective
for all new housing to fail automatically.

The fact that house builders do not want to invest in issues that will not give them a
good rate of return on investment makes them reluctant to spend additional money. In
addition, buyers and owners do not have confidence in the market to make initial in-
vestment worthwhile at a good price. This break in the cycle of money is leading to a
stagnation in the uptake of CSH. The benefit to the industry is that there is a commitment
by practitioners to increase the number of new builds substantially, for the real estate
market to have confidence to do business again. If this were the case by 2016, most house
builders doing business would be CSH compliant.

From the paper by Schweber (2013), most of what she argues about the effect of
BREEAM on clients and practitioners is also true for CSH, for which homeowners and
developers are the clients. Similar issues should be skilfully monitored and incorporated
for CSH implementation, before we could fully appreciate the relative importance of CSH
in the future.
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6 Conclusion

The purpose of this research is to ascertain the implementation of a CSH rating system for
newly built homes in the UK. This objective was met through different research methods.
The literature review provides a background for sustainable development. Thus, CSH was
developed to form a standard of critical design and construction elements, which will result
in substantial improvement to the level of sustainability of a new home. The code quan-
tifies the level of sustainability of the new home by measuring these critical design and
construction elements or categories, and rating the whole unit of the home as an overall
complete package.

In the literature, different levels expected for CSH by 2016 are discussed, with the
expectation that CSH Level 6 would be achieved for newly built homes. However, this is
looking increasingly unlikely, as both home builders and owners are feeling the impact of
the economic downturn, although it is losing pace. As of now, it appears that the rate of
uptake by homeowners is slow and that the percentage of owners with level-6 uptake is
very small. The findings of the questionnaire survey also reinforce the literature by
showing clearly that there are barriers, both physical and others, that stifle progress towards
achieving higher levels of CSH.

An aspect not presented in the literature review, nor included in the questionnaire
survey, was a nuance relating to the achievement of zero carbon homes by 2016. A number
of respondents mentioned that the nature of planning regulations allows for preregistration
of developments under current building regulations, which may not be the best approach
for achieving the gradations required by the sector in its target of achieving zero carbon
homes by 2016.

Limitations of this study are the extent of primary data garnered and lack of time to
investigate the actual degree of implementation reached by those new sustainable house
builders that claim already to have achieved the 2016 CSH levels. These require more data
to be collected from the occupants or energy and water suppliers over a given period of time.

This research reveals that the building costs of zero carbon homes are in fact higher than
those incurred prior to the stipulated mandatory minimum levels within current building
regulations, after factoring in inflation and other economic variables. This is certainly an
area of further investigation, as estimations of increased costs were not consistent among the
sample. A disparity of this nature could also be attributed to a multitude of other factors,
such as a lack of resources and knowledge. As it is impossible to offer an informed
judgement on the cause of the disparity in increased building costs estimated by participants
in this study, that particular area needs to be expanded upon to ascertain what lies behind it.

References

Adeyeye, K., Osmani, M., & Brown, C. (2007). Energy conservation and building design: The environ-
mental legislation push and pull factors. Structural Survey, 25(5), 375-390. doi:10.1108/
02630800710838428. Accessed February 11, 2015.

Baiche, B., Walliman, N., & Ogden, R. (2006). Compliance with building regulations in England and Wales.
Structural Survey, 24(4), 279-299. doi:10.1108/02630800610704427. Accessed February 10, 2015.

Bowen, G. A. (2009). Document analysis as a qualitative research method. Qualitative Research Journal,
9(2), 27-40. doi:10.3316/QRJ0902027. Accessed February 8, 2015.

BREEAM. (2000). EcoHomes. http://www.breeam.org/page.jsp?id=21. Accessed February 13, 2015.

@ Springer


http://dx.doi.org/10.1108/02630800710838428
http://dx.doi.org/10.1108/02630800710838428
http://dx.doi.org/10.1108/02630800610704427
http://dx.doi.org/10.3316/QRJ0902027
http://www.breeam.org/page.jsp?id=21

560 C. Henderson et al.

Bruntland, G. (1987). Our common future: Report of the World Commission on environment and devel-
opment; 1987. http://conspect.nl/pdf/Our_Common_Future_Brundtland_Report_1987.pdf. Accessed
February 10, 2015.

Biichs, M., & Schnepf, S. V. (2013). Who emits most? Associations between socio-economic factors and
UK households” home energy, transport, indirect and total CO, emissions. Ecological Economics, 90,
114-123. doi:10.1016/j.ecolecon.2013.03.007. Accessed February 11, 2015.

CIOB. (2007). UK policy handbook. Ascot: Chartered Institute of Building, CIOB.

DCLG. (2006). Code for sustainable homes: A step change in sustainable home building practice.
Department of Communities and Local Government. http://www.planningportal.gov.uk/uploads/code_
for_sust_homes.pdf. Accessed February 7, 2015.

DCLG. (2007). Building a greener future: A policy statement. Department of Communities and Local
Government. http://www.rbkc.gov.uk/PDF/80%20Building%20a%20Greener%20Future%20Policy %
20Statement%?20July%202007.pdf. Accessed February 7, 2015.

DCLG. (2008). Code for sustainable homes: Technical guide. Department of Communities and Local
Government. http://www .planningportal.gov.uk/uploads/code_for_sustainable_homes_techguide_
oct08.pdf. Accessed February 6, 2015.

DCLG. (2010). Code for sustainable homes: Technical guide. Department of Communities and Local
Government. https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/5976/
code_for_sustainable_homes_techguide.pdf. Accessed February 6, 2015.

DETR. (1999). A better quality of life: A strategy for sustainable development for the UK. London:
Department of the Environment, Transport and the Regions, TSO.

DTI. (1998). The energy report volume 1: Transforming markets. London: Department of Trade and In-
dustry, TSO.

Fellows, R. F., & Liu, A. M. (2009). Research methods for construction. London: Wiley.

Hammond, G. P. (1998). Alternative energy strategies for the United Kingdom revisited; market competition
and sustainability, technological forecasting and social change. Emerald Management Reviews, 59,
31-151. doi:10.1016/S0040-1625(97)00151-0. Accessed February 9, 2015.

Hammond. G. P. (2000). Energy environment and sustainable development: A UK perspective. Process
Safety and Environmental Protection, 78(4), 304-323. doi:10.1205/095758200530826. Accessed Fe-
bruary 8, 2015.

HBF (Home Builders Federation). (2012). The voice of the home building industry. http://www.hbf.co.uk/.
Accessed March 21, 2013.

Keeping, M., & Shires, D. E. (2004). Sustainable property development: A real guide to real estate and the
environment. Oxford: Blackwell.

Naoum, S. G. (2007). Dissertation research and writing for construction students. Oxford: Butterworth-
Heinemann.

Nelson, R., Peterhansi, A., & Sampat, B. (2004). Why and how innovations get adopted: A tale of four
models. Industrial and Corporate Change, 13(5), 679—699. doi:10.1093/icc/dth027. Accessed Febru-
ary 6, 2013.

Neuman, L. W. (2006). Social research methods: Qualitative and quantitative approaches (6th ed.). New
York: Pearson Education.

Osmani, M., & O’Reilly, A. (2009). Feasibility of zero carbon homes in England by 2016: A housebuilder’s
perspective. Building and Environment, 44(9), 1917-1924. doi:10.1016/j.buildenv.2009.01.005. Ac-
cessed February 6, 2015.

Power, A. (2008). Does demolition or refurbishment of old and inefficient homes help to increase our
environmental, social and economic viability? Energy Policy, 36(12), 4487-4501. doi:10.1016/j.enpol.
2008.09.022. Accessed February 11, 2015.

Poyton, P. (2003). Perspectives on innovation: Housing. Surrey: Zedfactory.

Preston, 1., Moore, R., & Guertler, P. (2008). How much? The cost of alleviating fuel poverty. Centre for
Sustainable Energy. www.cse.org.uk/pdf/how_much.pdf. Accessed February 10, 2015.

Schweber, L. (2013). The effect of BREEAM on clients and construction professionals. Building Research
& Information, 41(2), 129-145. doi:10.1080/09613218.2013.768495. Accessed February 4, 2015.

Sponge Sustainability Network. (2007). Eco chic or eco geek? The desirability of sustainable homes. http://
www.spongenet.org/index.php?page=news&news_id=101. Accessed February 1, 2015.

Stern, N. (2007). The economics of climate change: The Stern review. Cambridge: Cambridge University Press.

Strydom, H., & de Vos, A. S. (1998). Sampling and sampling methods. In: A. S. De Vos (Ed.), Research at
grass roots: A primer for caring professions. Pretoria: J. L. van Schaik, Academic.

Williams, K., & Adair, C. (2007). What is stopping sustainable building in England? Barriers experienced
by stakeholders in delivering sustainable development. Sustainable Development, 15, 135-147. doi:10.
1002/5d.308. Accessed January 19, 2015.

@ Springer


http://conspect.nl/pdf/Our_Common_Future_Brundtland_Report_1987.pdf
http://dx.doi.org/10.1016/j.ecolecon.2013.03.007
http://www.planningportal.gov.uk/uploads/code_for_sust_homes.pdf
http://www.planningportal.gov.uk/uploads/code_for_sust_homes.pdf
http://www.rbkc.gov.uk/PDF/80%20Building%20a%20Greener%20Future%20Policy%20Statement%20July%202007.pdf
http://www.rbkc.gov.uk/PDF/80%20Building%20a%20Greener%20Future%20Policy%20Statement%20July%202007.pdf
http://www.planningportal.gov.uk/uploads/code_for_sustainable_homes_techguide_oct08.pdf
http://www.planningportal.gov.uk/uploads/code_for_sustainable_homes_techguide_oct08.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/5976/code_for_sustainable_homes_techguide.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/5976/code_for_sustainable_homes_techguide.pdf
http://dx.doi.org/10.1016/S0040-1625(97)00151-0
http://dx.doi.org/10.1205/095758200530826
http://www.hbf.co.uk/
http://dx.doi.org/10.1093/icc/dth027
http://dx.doi.org/10.1016/j.buildenv.2009.01.005
http://dx.doi.org/10.1016/j.enpol.2008.09.022
http://dx.doi.org/10.1016/j.enpol.2008.09.022
http://www.cse.org.uk/pdf/how_much.pdf
http://dx.doi.org/10.1080/09613218.2013.768495
http://www.spongenet.org/index.php?page=news&news_id=101
http://www.spongenet.org/index.php?page=news&news_id=101
http://dx.doi.org/10.1002/sd.308
http://dx.doi.org/10.1002/sd.308

	Achieving sustainable homes by 2016 in the UK: the current status
	Abstract
	Introduction
	Literature review
	Stern review
	Evolution of CSH
	Development of CSH
	Features of CSH


	Methods
	Questionnaire design
	Respondents’ demographic characteristics

	Perception of current status
	Barriers to use of certain technologies
	Consideration of feasibility of all newly built housing being zero carbon by 2016
	Organisations with higher levels of CSH than the minimum requirements
	Motivating factors for working towards higher levels of CSH
	Feasibility of all newly built housing being zero carbon by 2016

	Discussion
	Conclusion
	References




