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Abstract

Engaging Small and Medium Sized Enterprises (SMEs) in the low
carbon agenda
Purpose – to assess the current level of engagement by small and medium sized enterprises
(SMEs) situated in Derbyshire, UK in low carbon activities and to determine the perceived
barriers to (further) adoption of such activities.
Design/methodology/approach – Most studies into the low carbon economy have
concentrated on large, investor-driven firms. However, for SMEs, which are often private
enterprises and subject to less regulatory scrutiny, engaging in low carbon activities is often
perceived to be a low priority.
A questionnaire was sent to a wide range of SMEs in Derbyshire, UK to determine their
engagement in four low carbon activity areas. The responses were analysed to assess whether
SMEs do engage in these activities and to highlight barriers which they perceive to prevent
them from engaging in/advancing such initiatives.
Findings – Useable returns were collected from 141 respondents from across 64 different
Standard Industry Classification (SIC) codes, representative of all the main business forms (sole
traders, partnerships and limited companies) and across all three classifications of micro, small
and medium sized enterprises, conforming to the European definition of SME.
The majority of SMEs in the sample have adopted some form of carbon reduction measures,
however most do not monitor or actively set targets for their carbon usage. However, very few
publicise this activity beyond their company, despite the benefits which some have reaped.
Respondents cited a lack of relevance to the business and lack of resource as the most common
barriers to low carbon engagement.
Research limitations/implications – The response rate was small and all respondents operate
within the regulatory environment of the UK, where the level of support for low carbon
initiatives will vary from that in other jurisdictions. Whilst these two elements may restrict
wider extrapolation of findings beyond the current study, the breadth of responses across
industry sectors, sizes and business forms does provide a higher confidence rate for applying
these findings to a wider area.
Practical implications – SMEs are prepared to engage with the low carbon agenda, given
appropriate support or understanding of the benefits.
Originality/value – This paper helps to fill a gap in the literature on SME engagement with low
carbon initiatives. It demonstrates both the current areas of engagement and the perceived
barriers to further engagement in low carbon activities. This could be used to inform policy
makers in directing support to those areas which could potentially yield the greatest adoption
of low carbon initiatives in SMEs.

Keywords - SMEs, low carbon, employer engagement, eco-innovation.
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1.0 Introduction
Small and medium-sized businesses (SMEs) represent the dominant form of business
organisation globally. Within Europe they represent more than 97% of businesses and more
than 67% of the employment; of these, 92% of businesses fitted the definition of microenterprises, employing less than 10 people [1]. In the UK in 2013/4, 99% of the 4.9 million
private sector businesses in the country were SMEs, providing 60% of private sector jobs [2].

Small and medium sized businesses are defined in various ways due to their diversity, although
a very commonly adopted definition is from the European Commission [3] which sets out the
following, and which is the definition used in this study:
Company category Employees Turnover or Balance sheet total
Medium-sized

< 250

≤ € 50 m

≤ € 43 m

Small

< 50

≤ € 10 m

≤ € 10 m

Micro

< 10

≤ €2 m

≤ €2 m

Table 1: adapted from the European Commission [3].
With their level of impact on the business and social environment, it would be remiss to
discount the work SMEs do and the potential they have for employment and economic growth
[4, 5, 6]. Jenkins and Gibb assert that most attempts to engage SMEs in the low carbon
economy or in wider corporate social responsibility activities fail because of a misunderstanding
of their specific needs both in policy setting and in implementation [7,8].
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This exploratory study assesses the level of engagement of SMEs in the Derbyshire county and
Derby City boundaries in the low carbon economy. Much work has been done with larger
‘exemplar’ companies and with SMEs in the broader context of corporate social responsibility
(CSR) [9,10,11]. However there is a relative lack of academic research focusing specifically on
SMEs and low carbon activities [5,10].

This paper also highlights any perceived barriers to adopting low carbon business practices in
the smaller business. This has implications for policy makers in that they can learn from those
businesses who are for the most part already engaged in the low carbon economy how best to
build on that foundation and to encourage other SMEs to start their own low carbon initiatives.

2.0 What is meant by a low carbon economy?
In literature, low carbon reporting is generally interpreted as a facet of environmental
monitoring and reporting, and is usually seen as one of the three pillars of triple bottom line
reporting (TBL) [13] or part of the ‘responsibility’ elements in corporate social responsibility
(CSR) [7]. However, much of the activity around TBL and CSR has been centred on large
corporates. Smaller companies either do not appear to engage in the agenda or at least do not
promote the activities they do perform.

The terms ‘low carbon’ and ‘low carbon economy’ have not been universally defined; their
origins lie in the 1992 United Nations Framework Convention on Climate Change (UNFCCC)
adopted in Rio de Janeiro [14]. In it, a low carbon economy was deemed to be characterised by
activities which emit low levels of carbon dioxide (a major greenhouse gas associated with
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global warming). This concept has filtered down into government action plans and policies
across many countries in the world, such as the Carbon Reduction Commitment, EU-Emissions
Trading Scheme and Climate Change Agreements [15]. Some governments, such as the UK have
recognised the importance of the low carbon economy by instilling it in its ‘Plan for Growth’
[16]. It has positioned UK economic development plans in tandem with reductions in carbon
emissions, for example through the more efficient use of existing fossil fuels, the prevention of
carbon dioxide emissions or supporting the use of less carbon intensive activities [17].

These policies then inform the work of local government organisations, such as the councils
[15]. The councils in turn are keen to promote low carbon activities to industry to reduce
emissions such as carbon dioxide, where 42 percent of end-user CO 2 emissions in 2012 were
attributed to industry [18]. Local government is also keen to investigate the possibility of
increased employment which low carbon development can bring [19,20]. SMEs are seen as key
to this as they are regarded as more innovative, competitive and the source of significant job
creation.

This study uses the definition of low carbon activities as ‘economic activities that actively seek
to reduce carbon through products and services, their design, manufacture and delivery’. It
focuses on how SMEs in Derbyshire use and measure energy use, generate low carbon energy
alternatives and use other methods to reduce carbon (such as eco-innovation). This definition is
quite broad, as the nature of the work is exploratory in nature and designed to assess current
levels of engagement and potential future directions of support required to continue further
work.
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3.0 SME engagement with the low carbon economy
Most research into business engagement in the low carbon economy has centred on large
corporates [6,7,10,11], often through broader themes of corporate social responsibility. Large
corporate CSR activity has been driven largely by investor demand or regulation.

Due to their size, many SMEs are exempt from some of the mandatory legal requirements
placed on larger corporates [15], especially with regards to environmental legislation, unless
they are engaged in a particular industry sector. That notwithstanding, there is increasing
pressure for SMEs to engage in the low carbon economy. This is due either through economic
pressures, due to increased energy costs or through changes in social norms in areas such as
the environment or in the wider range of corporate socially-responsible activities (CSR) of
which low carbon activities is a part [6,21,22].

Policy-makers at both the European Commission and the UK Government level actively seek to
encourage more proactive adoption of environmental management and eco-innovations
beyond pure regulatory requirements [4,23,24]. In Europe through the Eco-innovation initiative
and the Environmental Technologies Action Plan (ETAP) [26] and through Greening
Government Commitments, the Environment White Paper and similar documents, such as
‘Mainstreaming Sustainable Development’ from the UK Government [27,28], there is a strong
recognition both for large companies, but equally for SMEs that eco-innovation support is
necessary to focus attention on the value of eco-innovation to stimulate economic growth.
Whilst this study was not wholly focussed exclusively on eco-innovations per se, it is one area
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where SMEs can proactively create new products and processes which can provide competitive
advantage at a faster rate than larger corporates due to their unique SME characteristics [29].
These product or process changes can be stimulated by technology push or market pull factors
as per traditional innovation theory or due to supply side, demand side or environmental policy
pressures [30,31].

Whilst less responsive to institutional pressures than their large corporate cousins [32], SMEs
are often loathe to go beyond regulatory compliance and invest large sums in some initiatives
in fear that their competitors will then undercut them or that they lack the environmental
awareness to know the best actions to take [11,33]. However, it is acknowledged by some SME
managers that some form of regulation would create a more level playing field for all [5] and
would encourage greater involvement in environmental initiatives [34]. There is some concern
that without an element of ‘coercion’, voluntary engagement or self-regulation will not bring
about the level of engagement governments wish to see [24]. Regulators such as the UK
Environment Agency complain that SMEs are unresponsive with regards to adoption of any
regulations to which they need to comply and concede that due to the sheer numbers of SMEs
relative to numbers of inspectors available, compliance inspection rates are low [35]. They also
recognise the need to improve their own staff’s abilities to ‘understand the nature and needs of
the SMEs that they regulate’, to ‘reduce compliance burdens by changing regulations or
regulatory policy’ [35]. This would facilitate better communication and cooperation between
SMEs and other regulators.
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There is also the perception that some initiatives, like eco-innovations, where products and
processes have less (or no worse) impacts on the environment versus alternatives, [38,39] have
high costs and commercial risk [4]. Some SMEs, especially at the micro size level may be
discouraged from engaging in low-carbon activities because their energy consumption is low,
which not only means that they are not subject to any carbon reduction plans, but that the
potential payback on investments is unattractive [15] or perceived as risky. Equally, many SMEs
lack the technical and organisational capacity to adopt eco-product and eco-process
innovations, but they are more likely to introduce such innovations when it is ‘rewarding’ to do
so, despite the costs of implementation [40].

Whether eco-innovations are ‘rewarding’ depends on the motivation of the individual firm.
Against the most commonly discussed barriers (or motivations) to eco-innovation in literature,
such as technology push, cost saving, market pull, or regulatory [30,40], each firm will have its
own perceptions of its response to its specific environment in this regard, which can even
depend in particular in an SME on the character of the owner-manager.

The personality of the (owner)-manager in an SME is often key to the firm’s adoption of low
carbon initiatives and CSR in general [6,21,32,37,55]. However this can also result in an ad-hoc
approach to their implementation [5,6,41]. Many owner-managers feel a heightened sense of
responsibility to be more aware of their environmental impacts because of their size and
dependency on their local community around them [32] and this will also tailor their reaction to
low carbon initiatives, including eco-innovations.
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SMEs’ reaction to eco-innovation, like that of their larger corporate cousins, may be reactive or
proactive [39] depending on their interpretation of potential pressures, be they regulatory
(present or anticipated regulation), customer-led, market-driven, technology-facilitated or as a
reaction to increased costs. Van Hemel et al’s study [29] found that Dutch SMEs were more
influenced by governmental legislation and industrial sector initiatives. However, Demirel and
Kesidou’s study [47] found that whilst regulation is effective in stimulating end-of-pipe
solutions to eco-innovations (so-called ‘quick-fixes’ to environmental emissions, for example)
and environmental R&D, internal drivers, such as efficiency were more responsible for
increased investment in cleaner production technologies through equipment upgrades. This is
clearly a longer term view, but which requires more financial and organisational investment.
The regulation-push was also found in Porter and van der Linde’s research [48], but stressed as
a ‘win-win’ solution to both business and the economy.

The smaller enterprise, which is more likely to be privately funded or owner-managed, often
faces resource constraints (such as time, financing or skills) [4,41] and is less subject to scrutiny
by regulation or the public [42]. Given these issues, engaging in CSR or even the
environment/low carbon element of it can be challenging and less compelling than if mandated
by regulation [43]. The very fact that many of these SMEs are key economic foci within their
communities and responsible for a certain amount of emissions (albeit not easily quantified
[44]) means that encouraging these firms to adopt sustainable business practices is of particular
importance at a local level [45].

It is often thought that due to their resource constraints [33,39], ‘selling’ the business or
economic case for investment in environmental/low-carbon initiatives will be an impetus to
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adoption for SMEs [24,36]. Certainly, the argument for cost-savings through more efficient use
of material or energy resources can be compelling for SMEs [39,40]. This could be further
leveraged by the idea that some competitive advantage may accrue for those firms who do so
versus those who do not [11], such as being able to label their goods as ‘eco-products’ [40,46].
However, Figge and Hahn argue that the ‘green business case’ should also be a win-win where
both environmental protection and financial benefit accrue, hence maximising their
contribution on both levels rather than just the purely financial alone [36]. For some SMEs
though, the motivations for engaging in low-carbon initiatives or ‘ecological responsiveness’
[46] often stem not from any regulatory compulsion or the business case but from either
stakeholder pressures or ethical preferences, and may equally be a combination of several of
these influences [46].

For those SMEs who are owner-managed or family owned, there is less pressure from the
traditional shareholder to react to specific issues, such as low carbon [33,46]. In large
corporates, shareholders can exert considerable pressure from within certain industries to
invest large sums to enhance environmental ‘performance’, either because the investor wishes
to reduce risk (from possible litigations) or to invest solely in those firms who have similar
environmental ethos’ to the investor’s own.

The main stakeholder pressure for SMEs often comes from the supply chain in which it
operates [24,41,52]. This is particularly moot in certain industries such as automotive [24] or
where there is a particularly dominant customer [6]. In order to gain legitimacy in the local
community and to attract and retain employees or to improve their reputation management
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[41], an SME may well also feel more pressure from the employee/local community stakeholder
group than a large corporate who may feel less allied to its local environment [32].

The specific characteristics of SMEs, whilst on the one hand acting as a brake on their low
carbon ambitions (constrained resources), may also on the other hand act as enablers for them
to be more innovative. These characteristics can include flexible organisations with low levels of
hierarchies, strong local/regional focus on their closest customers, less bureaucracy, quicker
responsiveness to the environment, more dynamism [53] and the presence of a founder’s
vision, an entrepreneurial outlook and a flexibility in managing external relationships [42].

In the main, most SMEs will tend to adopt a more reactive and incremental approach which
reflects more rapidly in improved financial performance [39,42], particularly at the start of their
adoption of low carbon activities. This focus on the more short term activities was also found by
Smith [49]; this allows SMEs to see any financial benefits quicker and reduce the potential risk
of uncertain outcomes. Having then experienced some positive results, this may later develop
into a more rounded, proactive strategy.

Clearly, whichever initiatives a firm chooses to adopt, they need to be relevant to the firm’s
own business strategy and context [46], although some will prioritise different activities
depending on their own standpoint or industry [32], be that economic, ethical or regulationdriven [46].
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Although there are many criticisms of both CSR and the environmental component of it in
terms of costs to implement for the SME, there is now increasing acceptance both that SMEs
require a different approach than large corporates to educate and support adoption and
implementation of low carbon initiatives [6,7,33,50]. SMEs are actually often more nimble and
better placed than large corporates to take advantage of many of the elements of CSR,
including low carbon/environmental initiatives [32,51,53]. Typified as they are for less
hierarchical, formal and more inclusive management styles, with faster and more open
communications, SMEs can be quicker to react, more flexible in approach and often more
innovative in outlook [10,32], more customer-focussed and attractive to better quality labour
[41]. This is often the result of having to be adaptable to survive in a fast-changing and
competitive environment.

Despite this flexibility, Uhlaner et al [54] found overall SMEs at the larger end of the size scale
are actually more likely to engage in environmental management. Equally, higher levels of
adoption were found in those firms who are involved in tangible products (as opposed to
services), have family influence in their day to day running, are oriented towards innovation or
who perceive financial benefits in engagement in environment.

There is evidence that those SMEs who are willing to go beyond the bare minimum do perform
better financially [36,54,56] or are more successful in product and process innovation [45], and
therefore this in theory offers the greatest incentive to adopt those techniques which
specifically have a greater perceived financial payback.
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There is little doubt that over time, and given the increased governmental focus on the low
carbon economy, pressures are increasing on all firms, not just SMEs to be engaged in activities
such as low carbon initiatives, beyond their purely economic remit [11,36]. However there is
some evidence that uptake has been much slower in SMEs than in large corporates [24,37]. It
remains low down on the priority list as where resources are scarce, the economic will always
win out over the environmental [11,34].

Against the backdrop of the previous literature findings, the aim of this study is to ascertain the
current levels of engagement in the low carbon economy amongst the SMEs in the Derbyshire
County and Derby City boundaries in the UK. Its secondary aim is to discover what impediments
(if any) managers and owner-managers perceived regarding further engagement in low carbon
activities and initiatives, such that it could inform policies at the local government level (Derby
County and Derby City). The study was carried out in conjunction with both local authorities.

4.0 Methodology
The purpose of the study was exploratory in nature and therefore it was important to
encourage participation from as many different types of businesses in the Derby County/Derby
City geographic area so that the findings would be meaningful.

A short questionnaire was emailed out to all SMEs businesses identifiable from a range of
national and regional databases, namely FAME, MINT and a Trusted Trader listing maintained
by the local council. Due to the very broad diversity of SMEs, both in size, industry and form
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(e.g. sole trader through to limited company), the questions chosen had to be suitably worded
to enable completion by a wide variety of potential respondents.

Questions were mainly multiple choice ‘closed’ questions, to facilitate responses. However,
space was included to encourage respondents to add comments or additional responses if their
choice of answer was not included in the multiple choice listing.

The questionnaire was devised to cover different areas of possible engagement in reducing
carbon, based on the following four elements of
i)

measuring and reducing energy consumption;

ii)

generating low carbon energy alternatives;

iii)

other methods of reducing carbon emissions and

iv)

barriers to (greater) adoption of low carbon initiatives in a business.

The primary participant selection criterion was the fact that the business had a trading address
in Derbyshire; the secondary criterion was the number of employees, which to comply with the
European Commission definition of SME being less than 250 and the third was the availability of
a contact email address. The survey was then sent by email to 5,538 contacts. This method was
chosen due to its wide reach, low cost, relative speed of response and ability to follow up nonrespondents quickly.
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5.0 The results and discussion
In general, response rates on web-based/email surveys are low and rates as low as 2% are not
uncommon [57] particularly when using generic databases. This can be problematic if one
wishes to extrapolate findings to a wider population, as high response rates provide some
measure of reassurance about the validity of the findings and without a large response rate, it
is difficult to assess how non-respondents differ from respondents [58]. However, Archer [59]
asserts that certain types of questionnaires such as needs assessments, naturally elicit lower
responses. This is because not all the people contacted would be the appropriate ones to
respond, the questionnaire was not felt to be relevant to the particular person receiving the
questionnaire, or they were perhaps uncomfortable with or unable to respond given the nature
of some of the questions [59].

In total, 141 usable responses were obtained (2.5% response rate). Reminder emails were sent
which did increase the responses slightly, but the effort and cost to try to increase participation
beyond this rate was not deemed justifiable. However as Archer states, “if the primary goals of
these types of surveys are to gain suggestions for direction and improvement or obtain a
measure of quality, then the responses are just as meaningful when a breadth and range of
response is obtained, even with lower response rates” [59]. This is particularly pertinent with
this sample as despite the low overall response rate, a wide range of enterprises was
represented in the sample, which helps to provide a higher confidence rate regarding possible
wider extrapolation of the data. It was not possible to determine the Standard Industry
Classification (SIC) code of all respondents, but of those where it was possible, 64 different SIC
codes were represented (see table 1 in appendix 1).
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Respondents represented all the main forms of business structure, from sole trader,
partnership and limited company. They also ranged from single owner/managers (micro
enterprises), those employing only a few employees (small enterprises) to companies
employing over 200 people (but within the threshold of medium-sized enterprises).

Clearly, those that responded to the questionnaire self-selected on the basis of their interest in
the subject matter of the questionnaire. This undoubtedly creates bias in the sample (although
some respondents recorded zero engagement, they were in the minority). However, the
research aim was not to determine how many SMEs were engaged in low-carbon activities, but
to determine the scale and scope of their engagement and perceived barriers. By so doing, this
would inform further local government action to increase engagement.

Section 1: Measuring and reducing energy consumption
In this section, respondents were asked questions about whether they collect or set targets for
their energy consumption and whether they have introduced efficiency projects/measures.
60% of respondents have introduced efficiency projects or measures, but only 32% have
actively set targets or are measuring the results of such projects, which is in line with
Worthington’s findings that few measure the effectiveness of their projects [5].

The reasons for this are varied: for the larger companies in the sample a lack of resources (both
time and cost) to set up measurement systems was cited. For the smaller companies (e.g. sole
traders) a lack of relevance was the main reason, given that most of their impacts and hence
savings would be small, a measurement system was inappropriate. Most companies also
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wanted to get started on projects in order to reduce costs on trust that it will generate some
benefit without the need for expensive monitoring. Some measures may be very modest, such
as using low energy light bulbs, so there is little value in monitoring such benefits. By not being
compelled to have environmental management systems (such as ISO14001) as many larger
corporates are, SMEs will avoid such costs or at most, adopt a smaller system (such as EMAS
(the European Commission Eco-management and audit scheme)) where compelled to by their
supply chain. Otherwise, monitoring systems remain beyond the realm of most SMEs [39].

Despite the lack of management systems, the activities adopted by the SMEs in this study were
wide-ranging and included simple recycling measures (113 responses) and low energy lighting
(90 responses), heater controls (72 responses), efficient boilers (45), heat recovery systems (8)
and the use of hybrid company vehicles (2). The social impacts were also not ignored, as 25
respondents stated they had adopted an employee awareness scheme to encourage employees
to switch off machinery, lighting and control heat and ventilation more efficiently. Two of these
measures (recycling, low energy consumption) were also found in van Hemel et al’s study of 77
Dutch SMEs to be the most frequently suggested and most successful ones for SMEs [29].
Another European study by Bos-Brouwers also found that waste separation and recycling were
the commonest themes [53].

Some companies were in leased premises and were therefore restricted in their ability to make
significant investments in their buildings, and others operated from only a small office from
home and therefore there were few possibilities to utilise some methods. Other measures used
included tracking idle minibus engines (from a transport firm), planning the most efficient
delivery routes and salary sacrifice schemes for low CO 2 vehicles.
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Whilst less than 18% of businesses have recorded their energy consumption reduction (if any
had been achieved), those that do had generally saved modest amounts (80% had saved less
than £1,000), with the remaining 20% having recorded savings in excess of £5,000 over the past
year. Despite these modest amounts, the savings were not necessarily insignificant relative to
the size of some of the businesses involved.

Obviously, as with all measurement systems, there has to be a clear cost-benefit analysis in
order to ascertain the costs of implementation versus the benefit of the measurement system.
For the majority of SMEs in this study, the cost (beyond standard utility meter readings) was
not worth the savings.

Section 2: Generating low carbon energy alternatives
This section was designed to find out to what extent SMEs are utilising low carbon power
sources. The relative initial investment costs associated with some of the alternative energy
sources can be quite high for SMEs, and so whilst unsurprisingly the level of respondents using
alternatives was low (18%), there was a broad range of sources used. These included wind
turbines (8% of those who use alternative power sources), solar (46%), biomass (15%), fuel cells
(4%), ground source heating (4%), air to air (4%), wood waste (8%) and biodiesel (4%). This
demonstrates that despite the size of some businesses, there are some innovative methods of
reducing carbon output even on a small scale.
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Given the rural nature of significant part of Derbyshire, some respondents were in farming and
allied land use, which explains the wide variety of methods used. For the more urban
respondents, the main reasons for not using alternative power sources were the size of the
business (some were sole traders) or the fact they were in leased or listed buildings.

Section 3: Other methods of reducing carbon emissions
This section addressed any other areas where businesses might be incorporating low carbon
concepts into their businesses. 37.6% of respondents have redesigned their products or
services at least in part in order to reduce their impact on the environment, which given the
range of activities and industries represented was quite high as many will be limited in the
possibilities for redesign. This finding is replicated in other studies such as van Hemel [29].

In terms of waste management, 36.9% measure and/or set targets for waste management; this
may range from very simple targets for electricity consumption to full waste management
systems. Without effective management/tracking and budgeting systems, it is not possible for
the majority of firms in the sample to record any savings through their activities. Whilst in the
case of the single sole trader organisation the costs of such a system would outweigh the
benefits derived, some have recorded savings; 31% have recorded modest savings of less than
£1,000 per annum, whilst 5.7% have recorded over £5,000. Clearly when measurable results are
achieved, it can feedback into a virtuous circle of then undertaking additional activities or at
least acting as a catalyst to become a ‘champion’ to then encourage other SMEs to adopt
similar measures [32].
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Despite some successes, very few firms in the sample (9.2%) communicate their activities
externally to the firm, whether that is on a website or in any other forum. Clearly the downside
to this approach is that without active communication, there may be an assumption that SMEs
are not engaged with low-carbon activities, which may belie the actual level of engagement
occurring. This lack of external communication found in this study echoes Jenkins’ and similar
studies’ findings [5,7,21,33]: many SMEs do not feel ‘comfortable’ with ‘marketing’ their
activities, even when they are successful. They do not wish to be seen to be ‘profiting’ from
being ethical as this is something that ‘large companies do’ [7]. This is despite agreement that
the best way to encourage other SMEs to adopt measures was to publicise success stories or
even ‘war’ stories in informal networking sessions [12,32]. This reticence to publicise their
activities may mean that many of their good works are unnoticed and therefore perceived as
not occurring. It equally means that unless consumers are aware of their engagement, they
may be losing out on competitive advantage as it may be a source of enhanced image and
reputation [40].

Section 4: Barriers to (greater) adoption of low carbon initiatives
The final section of the questionnaire asked respondents to consider what prevented them
from either engaging further in low-carbon initiatives or becoming involved in the first place.
The most commonly cited reason (63% of respondents) for not doing any or further investment
in low carbon initiatives was lack of relevance to the business, a finding echoed by previous
studies. This may be a function of the size of the business (micro enterprises have often less
scope in which to exploit such initiatives, or the payback may not be justifiable) or the nature of
them; office based service providers often have lower scope for investments or indeed could
already have carried out the most readily applicable initiatives for their business.
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Lack of funds to invest in some of the more expensive initiatives was also a major impediment
(60% of respondents); as one participant stated:

"Given funds I would like to explore heat pumps for extracting ground source hear, windpower
and solar panels, but in our case it is not possible to fund it."

This finding is also echoed in previous studies [5]. From a policy perspective, this is a further
area of research to determine alternative support (e.g. grants, loans) which could be promoted
to enable this investment.

In terms of policy development and support for SMEs to adopt low-carbon initiatives, it is
important to recognise that SMEs are neither large companies scaled down [11], nor are they a
homogenous group of firms who share the same characteristics [10,32,37]. It is perhaps a lack
of understanding of this factor which has caused many such support programmes to fail
[32,41]. Within this study, despite most respondents having adopted some low carbon
measures, ‘lack of relevance to the business‘ is the main perceived barrier to further
engagement. This was equally a finding in van Hemel et al’s study of 77 Dutch SMEs [29].
Therefore, it is critical to ensure that policy makers need to comprehend these varied ‘subcultures’ in order to create suitably differentiated tools to those used in large corporates for
use in SMEs [10,21,37]. There cannot be the assumption that all SMEs are profit-motivated and
economically rational in the same way as many corporates are due to shareholder pressures
since their motivations are often much more subtle and varied [10,55].
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Other resource constraints were highlighted, such as lack of time (54%) which supports
previous findings that many SMEs, particularly those at the smaller end of the size spectrum
and who are often sole traders or owner-managed, do not have the dedicated manpower to
investing in what is often perceived as non-core activities.

A significant but far smaller number of respondents (28%) found that lack of knowledge of
alternatives or initiatives and suitably qualified manpower was an impediment. This supported
Jenkins‘ finding that the majority of firms do find sufficient information about options, but that
practical and financial help to then implement those options is lacking [32]. It is also essential
that that support is then tailored for the SME, rather than merely an extension of a large
company tool [32].

Other impediments given were time to implement, long paybacks, or paybacks that were too
difficult to calculate, constraints on buildings, such as being in a leased or listed buidling, or
being only in a short-hold tenancy from which the occupants may not gain any benefit from
installing new equipment such as solar panels. One respondent noted:

"it is very difficult to reduce the carbon footprint of old buildings without huge expense and on
Listed Buildings the conservation officers resist any low carbon measures".

Others felt that they had done the most they could with the size of their business as one of the
participants stated:
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"We’ve done all the common sense items and some that need a bit of thought but when the
time to implement increases and the savings diminsh then the interest in further
implementation also decreases".

6.0 Conclusions

This study was explorative in nature, to ascertain current engagement with low carbon
activities by SMEs in the Derby City and Derbyshire County boundaries. Although this study did
not have a large response rate, its broad industry representation does to some extent validate
its findings in terms of applicability to wider extrapolation.

SMEs in the Derby City and Derbyshire County boundaries are engaging with the low carbon
economy, despite the fact that many are not compelled to by regulation. Their motivations
range from the business case through to wanting to "do the right thing". There is a lot of
empirical evidence from this study and from others (such as van Hemel et al [29]) that SMEs are
more compelled by either current or potential regulation to invest in low carbon activities such
as eco-innovations as a way to move beyond the perceived ‘lack of relevance‘ of some
measures to SMEs. Whilst the reaction to this may be for increased regulation, which many
SMEs view as both an opportunity and a threat, policy makers need to be mindful of the
characteristics of SMEs (both restrictive and enabling) [60] before introducing more regulation.

23

There are some good exemplars in this study who have invested large sums of money in
infrastructure, and are convinced of the business benefits of doing so, which supports Torugsa
et al and Uhlaner et al’s findings [54,56].

Whilst this study did not specifically measure firm size beyond employee numbers, some micro
enterprises do try to engage in reducing their carbon output, if only to reduce cost, which
appears to reinforce the Uhlaner assertion [54] that firm size itself is not the main determinant
of likelihood of engagement in environmental management practices, but that there are other
factors, like the ethos of the (owner)-manager or pressures from the supply chain. Although
many of their activities are relatively modest, it is their combined impact which should not be
underestimated.

SMEs do note frustrations about restrictions on further engagement in the low carbon
economy, principally around resources (time and money) which again have been identified in
previous studies. However some also highlight regulatory constraints or building restrictions to
enable them to engage further. This is obviously an issue which policy makers need to address
in order to move the low carbon agenda forward. Additional research could be undertaken to
understand more precisely how targeted support to SMEs could change this situation.

The wide array of responses from SMEs in the study regarding some of the activities they
undertake is quite surprising given some perceptions that SMEs are not engaged in the low
carbon economy. The broad scope and innovative approaches taken by some SMEs to reduce
their carbon output and often reduce cost is testament to their creativity, competitive drive
and/or concern for their wider environmental responsibilities. Even very small businesses are
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actively engaged with a range of alternative fuel sources, such as solar, biodiesel, wood waste
products, ground source heating and waste oil use.

What is also evident is that unlike in larger corporates, there is little measurement or target
setting in either energy consumption or waste outputs, and still less reporting externally to the
organisation about their activities. In terms of encouraging wider adoption of low carbon
activities amongst fellow SMEs or indeed in promoting their responsible business practices to
wider communities, it would appear that this is an untapped opportunity; to promote
exemplars of current good practice on even relatively small scales could further encourage
wider engagement in the low carbon agenda. This is again an area in which local government
can assist in supporting local business networking forums where the success stories are
communicated to other SMEs in the local business environment.

The author would like to record her thanks to all the respondents to the survey, and to both
Derbyshire County and Derby City Councils for their support in this project.
The author declares that she has no competing interests.
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Appendix 1
Table 1: UK Standard Industrial Classification of Economic Activities 2007 – SIC (2007)
UK Standard Industrial Classification of Economic Activities 2007 – SIC (2007)
01450 - Raising of sheep and goats
02100 - Silviculture and other forestry activities
08110 - Quarrying of ornamental and building stone, limestone, gypsum, chalk and slate
13200 - Weaving of textiles
13300 - Finishing of textiles
16230 - Manufacture of other builders' carpentry and joinery
16290 - Manufacture of other products of wood; manufacture of articles of cork, straw and plaiting
materials
17219 - Manufacture of other paper and paperboard containers
20411 - Manufacture of soap and detergents
20590 - Manufacture of other chemical products not elsewhere classified
22290 - Manufacture of other plastic products
25110 - Manufacture of metal structures and parts of structures
25620 - Machining
25940 - Manufacture of fasteners and screw machine products
29320 - Manufacture of other parts and accessories for motor vehicles
31090 - Manufacture of other furniture
32990 - Other manufacturing not elsewhere classified
33110 - Repair of fabricated metal products
41201 - Construction of commercial buildings
42990 - Construction of other civil engineering projects not elsewhere classified
43210 - Electrical installation
43220 - Plumbing, heat and air-conditioning installation
43290 - Other construction installation
45200 - Maintenance and repair of motor vehicles
46230 - Wholesale of live animals
46900 - Non-specialised wholesale trade
47190 - Other retail sale in non-specialised stores
47220 - Retail sale of meat and meat products in specialised stores
47789 - Other retail sale of new goods in specialised stores (not commercial art galleries and opticians)
47910 - Retail sale via mail order houses or via the internet
47990 - Other retail sale not in stores, stalls or markets
49390 - Other passenger land transport
5520 - Holiday and other short-stay accommodation
55900 - Other accommodation
5813 - Publishing of newspapers
62012 - Business and domestic software development
62090 - Other information technology service activities
68320 - Management of real estate on a fee or contract basis
69102 – Solicitors
70100 - Activities of head offices
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7250 - Maintenance office & computing machinery
73110 - Advertising agencies
7485 - Secretarial and translation services
74909 - Other professional, scientific and technical activities not elsewhere classified
77320 - Renting and leasing of construction and civil engineering machinery and equipment
81100 - Combined facilities support activities
81221 - Window cleaning services
81300 - Landscape service activities
82200 - Activities of call centres
82990 - Other business support service activities not elsewhere classified
85600 - Educational support services
86210 - General medical practice activities
86230 - Dental practice activities
86900 - Other human health activities
88990 - Other social work activities without accommodation not elsewhere classified
93130 - Fitness facilities
9329 - Other amusement and recreation activities
93290 - Other amusement and recreation activities not elsewhere classified
95110 - Repair of computers and peripheral equipment
95220 - Repair of household appliances and home and garden equipment
9602 - Hairdressing and other beauty treatment
96040 - Physical well-being activities
96090 - Other service activities not elsewhere classified
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