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CHAPTER 1: INTRODUCTION 

1.1 Introduction  

Today the central role energy plays in the emission of carbon is widely accepted by the 

UK Government, politicians and the public with, according to the Committee on Climate 

Change (2012), energy concerns high on political but few business agendas. Most 

businesses continue to work within historically developed economic infrastructures that 

have built up around the availability of low cost energy and do not consider energy 

concerns a business threat.  

Challenging government energy policies and targets have been established to counter 

this: Zero Carbon Buildings by 2019; 80% carbon emission reduction over 1990 levels by 

2050 with at least 34% by 2020 and 14 million homes to be insulated by 2020. The 

Carbon Trust (2013a) and Kennedy and Gault (2013) indicate that carbon emissions 

reductions of 3% per annum are required to achieve this. The current underlying rate of 

emissions reduction is less than 1.5%. Gault and Thompson (2014) attribute only 0.4% of 

this to energy conservation measures. Bateman (2011) equates this 3% per annum 

reduction rate to retrofitting a city the size of Cambridge each week until 2020 just to meet 

2020 targets.  

However, these targets and the ability of energy policies to deliver them are markedly 

disconnected. Energy policies are primarily focused on both the exploitation of new 

sources of energy, including the generation of lower carbon electricity and the adoption of 

voluntary conservation actions by large intensive energy users and owners of domestic 

properties.  

Although there has been a downward trend in carbon emissions since 1990 due to 

utilisation of lower carbon fuels for electricity generation, this has not comprised year-on-

year reductions. For example, Kennedy and Gault (2013) calculate a 7% fall in emissions 

between 2010 and 2011 was followed by a 4.4% rise between 2011 and 2012. The 

Department of Energy and Climate Change (2014a) attributes this rise to increased use of 

high carbon fuel to generate electricity in response to falling coal prices.  

Despite this trend of falling carbon emissions there has been a concurrent upward trend in 

the per capita consumption of energy. The Department of Energy and Climate Change 

(2013a) indicates demand is now 1.3% higher than in 1990 and 6% greater than 1970 

with 2.1% rise in power consumption between 2011 and 2012 alone. The number of 

buildings, appliances and gadgets requiring this lower carbon fuel has outweighed 

improvements in efficiency that may otherwise have reduced overall energy consumption.  
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Following an exploration of the research aims and objectives established to test this 

hypothesis; the background to the research is described. This chapter also provides the 

rationale for focusing on UK non-domestic energy efficiency and conservation in Section 

1.4, including reasons for selecting non-domestic buildings, SMEs and building ownership 

as the evidence base for this research. This is then set against the backdrop of current 

UK Energy Policies in Section 1.5, which describes the energy challenge currently faced 

and provides the regulatory and incentive framework within which commercial energy 

management currently operates. Finally the structure of this thesis is described in Section 

1.6. 

 

1.2 Research aims and objectives 

The key aim of the thesis is to identify how SMEs can be encouraged to maximise the 

financial benefits offered by energy efficiency and conservation, which in turn increases 

their contribution to national carbon reduction targets. A series of objectives are 

established to deliver this and seek to establish:   

i. The extent to which building ownership influences the ability and willingness of 

both non-domestic building owners and tenants to adopt energy efficiency and 

conservation opportunities 

ii. The factors that motivate UK SMEs to adopt energy efficiency and conservation 

behaviour 

iii. The influence of building ownership on energy conservation behaviour and 

consequent challenges faced by Government energy policies from this  

iv. The opportunities for an alternative approach to energy policy in order to improve 

rates of energy efficiency and conservation within SMEs 

 

1.3 Scope of research  

The scope of this research has been designed to support delivery of the aims and 

objectives described above. Primary research targets comprise existing non-domestic 

buildings within the UK, their owners and tenants. Specific definitions of building owners 

and tenants are adopted for this research; building owners are either owner-occupiers, 

owners of an individual leased/rented building or commercial landlords with multiple 

properties. Tenants are small and medium sized organisations from all commercial 

sectors. The rationale for adopting these research targets is explored further in Section 

1.4.  
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schemes have proved difficult to implement because of the differing impacts on each side 

of the relationship.  

Any intervention to improve energy efficiency or conservation in an occupied building 

carries a level of investment risk. Building owners rarely take risks consequently this 

attitude results in energy inertia. This thesis aims to propose tools to rectify this.  

The majority of energy research conducted to date focuses on domestic buildings and 

energy intensive commercial sectors and, according to de Groot, Verhoef and Nijkamp 

(1999), Janda (2008) and Schleich and Gruber (2008), sees the building type as the 

driver of carbon emissions. These approaches mirror the structure of, and rationale for, 

energy policies that have excluded organisations below the intensive energy user 

threshold within the Carbon Reduction Commitment (CRC) energy efficiency scheme. 

This is described in more detail in Chapter 3.  

However, in spite of 30 years of detailed energy policy and well-documented financial 

benefits achievable, energy efficiency remains remote from business strategy. 2020 and 

2050 carbon reduction targets are unlikely to be achieved without a change in policy 

approach. This thesis proposes this alternative approach. 

 

1.4.3  Rationale for focusing on SMEs 

To date Energy Policy for non-domestic consumers has been differentiated on energy 

consumption and carbon emissions. This has targeted energy consumers with information 

to encourage voluntary good practice and large carbon emitters with a series of regulatory 

tools such as the CRC Scheme, EU Emissions Trading Scheme (EU ETS), and Climate 

Change Levy. de Groot, Verhoef and Nijkamp (1999) believe that commercial energy 

policies are based on the assumption that energy efficiency and conservation 

improvements will filter down to SMEs driven by market forces, supply chains or green 

consumerism. However, this has not occurred. SMEs continue to be significant energy 

consumers and carbon emitters. Individually they consume relatively small amounts of 

energy but when combined it becomes a significant proportion of overall business energy 

consumption. The Carbon Trust (2013b) has estimated that together they emit 

approximately 110 MtCO2 per annum, which represented 20% of the UK total emissions 

in 2012.  

Waters Wye Associates (2010) believe that within large organisations the cost of energy, 

which represents a significant proportion of their overheads, offers a significant internal 

pressure to invest in reducing energy consumption. In addition the financial disincentives 
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Planning Model has been designed to integrate the ownership segmentation framework 

and features of the proposed alternative energy policy to explore opportunities to optimise 

energy efficiency across the SME sector. It establishes prioritisation for investment in 

energy efficiency measures by optimising the rates of return on grant funding within the 

non-domestic property sector.  
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efficiency improvements and behavioural changes that are hoped for. This thesis 

therefore takes a different approach. 

 

2.7 Knowledge gaps identified from energy literature 

This review of energy literature has identified a number of research gaps that support the 

scope of this thesis. Some of these have been recognised by the researchers themselves, 

others through the analysis of literature undertaken. The structure of approaches to 

research above is used to organise knowledge gaps to clarify where further research is 

required. These are: technology, behaviour and finance. In addition gaps in building 

ownership research and policy are also discussed. 

Janda (2011; 2013) recognises that energy literature on existing buildings remains 

scarce. Like McAllister Quartermaine and McWilliams (2009), the research finds 

exploration of energy efficiency to date has largely ignored solutions to retrofit existing 

buildings as an opportunity to reduce energy consumption. This knowledge gap can also 

be identified within the work of Kelly (2010). The need to exploit energy saving from 

retrofitting existing buildings is a key driver for this thesis.  

Janda (2009b) also recognises the need to increase awareness of drivers of energy 

consumption and consumption reduction. Of the 13 research initiatives reviewed, only 

three consider the factors controlling or influencing energy consumption and only one 

researches consumption reduction. This thesis aims to help close this knowledge gap in 

energy attitudes and behaviours. 

From the review of the legal aspects of energy management and building ownership, 

Bright (2010) finds that energy research largely excludes attitudes and behaviours of 

building users, a research gap that has also been identified by other researchers including 

Stephenson et al. (2010) and Fleiter, Worrell and Eichammer (2011). Despite recognising 

the importance of understanding energy behaviour researchers have not contributed to 

closing this gap. This thesis attempts to do this. 

Both Axon et al. (2012) and Janda and Killip (2010) recognise a research gap in the 

socio-technological approach to energy efficiency improvement. Both recommend further 

research is undertaken to establish how socio-technical frameworks, that is the 

relationships between landlords and tenants underpin the process by which new 

technologies are deployed in practice. Axon et al. (2012) target further research into multi-

tenanted non-domestic properties and identify a need to understand the division of 

responsibilities around decision making to enact change. Janda (2011, 2014) extends this 
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further investigation of barriers to energy efficiency generated by the widely recognised 

adversarial relationship between landlord and tenant. Routes to close these investments 

and knowledge gaps using tried and tested technologies would allow landlords to directly 

benefit from energy enhancements. This thesis provides this. 

A knowledge gap has emerged regarding barriers to energy efficiency. Only a few 

researchers for example the Carbon Trust (2013a), Schleich and Gruber (2008) and Smid 

and Neiboer (2008) adequately consider the wide variety of these barriers and the context 

they operate in or propose bespoke policies to overcome them. This thesis aims to deliver 

the additional research required to understand and explore the impact of these barriers 

and identify solutions to overcome them.  

This literature review has also recognised a number of generic research gaps. Whilst the 

researchers agree there is a significant gap between energy improvements that are cost 

effective, technically possible and retrofit feasible, few have put forward practical solutions 

to close this energy paradox. Non-domestic buildings and their energy inefficiency have 

lagged behind residential properties as a target for research and where they are 

considered the focus is on intensive energy users. Despite SMEs offering a valuable pool 

of untapped conservation opportunities researchers have largely excluded them. Drivers 

of energy efficiency and barriers to adopting them are identified by many of the 

researchers although a gap in the understanding of how to address them remains. 

Together these leave a knowledge gap requiring further research to understand potential 

solutions and implementation plans. This thesis aims to deliver this. 
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CHAPTER 3: UK ENERGY POLICY LANDSCAPE 

3.1 Introduction 

Despite the adoption of long-term carbon reduction targets, Energy Policy based on 

provision of information and encouragement of voluntary good practice is implemented as 

a short-term Government objective. A timeline of UK Energy Policy is shown in Appendix 

1. Since the first energy demand reduction policies were established in 1974 in response 

to oil price rises, layers of regulations and initiatives have been added leaving an Energy 

Policy landscape that is complex, confusing and cluttered. Harvey (2012) considers this 

has simply added to the cost burdens for organisations operating within it. These 

complexities, coupled with differences in policies between devolved Regional 

Governments, have contributed to the overall failure to cut carbon emissions in line with 

climate change mitigation pathways. Gault and Thompson (2014) calculate 2013 

emissions are below 1990 levels but need to fall a further 73% to meet 2050 targets. 

Although 13% reduction in carbon emissions during the Carbon Budget period of 2007-

2012 has been achieved this was largely due to the recession and the shift to less carbon 

intensive industry. Gault and Thompson (2014) estimate only 0.4% of this was achieved 

through energy conservation measures. 

The large number of initiatives and regulations applying to non-domestic building owners 

and tenants, shown in Table 3.1, has been introduced in a piecemeal fashion creating a 

complex energy policy landscape of incentives and disincentives that operate 

independently. Spencer (2012) considers this has proved unsuccessful in significantly 

reducing energy use or carbon emissions as they have been implemented with a stealth 

strategy in an attempt to avoid conflict with Parliament, media and low carbon sceptics. 

As long as this continues energy efficiency and conservation will remain unconventional 

and unexploited business opportunities. 

This review of Energy Policy will establish the regulations currently applicable to the UK 

SME population and those planned to be introduced in the next year in order to provide a 

legislative context for this research. Energy Regulations applying specifically to utility 

companies are excluded. It is then followed by a review of schemes and initiatives that 

have been established to encourage voluntary adoption of good practice in energy 

efficiency and conservation, the cornerstone of Energy Policy. 
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Table 3.1 UK Energy Policy Landscape 
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Introduction
Mandatory or 

voluntary 
requirements?

Comments  

Jun-14 Mandatory �9 �9 �9 �9 �9 �9 �9
Requirement for organisations employing >250 and/or turnover �!�…42m to conduct energy 
audit by December 2015.SMEs operating as branch of larger organisation will be required 
to comply.Aim is for companies to voluntarily act on information obtained. ESOS does not 
apply to public sector organisations.

Oct-13 Mandatory �9 �9 �9 �9 �9 �9 �9
All UK incorporated companies listed on the main market of the London Stock Exchange, a 
European Economic area market or whose shares are deling on the New York Stock 
Exchange or NASDAQ are required to report on their greenhouse gas emissions as part of 
their annual Directo�U�V�¶ Report.

2011

The Green Deal Jan-13 Voluntary �9 �9 �9 �9 �9 Awaiting release of Green Deal for non-domestic buildings 

Energy Company Obligation Jan-13 Mandatory �9 �9 Funded and administered by energy suppliers. Funding is provided for improvements to 
social housing and hard to heat properties in order to reduce fuel poverty. 

Minimum energy efficiency standards Jul-05 Mandatory �9 �9 �9 �9 �9 �9 �9 �9 Imposed minimum energy efficiency standard for domestic and non-domestic rental properties from 
April 2018. Provisionally set at energy rating �µE'.This does not apply to public buildings.

2008

Smart Meters 2015 Mandatory �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 Obligation for energy companies to fit smart meters to 80% of all properties by 2020.

Feed in Tariffs Apr-10 Voluntary �9 �9 �9 �9 �9 �9 �9 �9 �9 Payments for each unit of electricity generated.

Renewable Heat Incentive Nov-11 Voluntary �9 �9 �9 �9 �9 �9 �9 �9 Payments for each unit of heat generated.

2008

EPCs / DECs 2008 Mandatory �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 DECs are required for public buildings over 1000m2 in area and need to be produced every 
year. EPCs are required for non-domestic buildings over 500m2.

Air-conditioning inspection Jan-11 Mandatory �9 �9 �9 �9 �9 �9 �9 �9 Units >12kW require inspection and performance reports to be conducted by qualified 
assessors.

2010 Mandatory �9 �9 �9 �9 �9
A mandatory carbon emissions reporting and pricing scheme to cover all organisations in 
the UK using more than 6,000MWh per year of fuel.

Building Regulations 2010 Mandatory �9 �9 �9 �9 �9 �9 �9 �9 �9 �9 Set out minimum standards for building energy efficiency for all new buildings and some 
renovations.

BREEAM 1990 Voluntary �9 �9 �9 �9 �9 �9 �9 BREEAM is an environmental assessment method and rating system for building design, 
construction and operation.

Code for Sustainable Homes 2007 Voluntary �9 �9 National standard for the sustainable design and construction of new homes to reduce 
carbon emissions.

1997 Voluntary �9 �9 �9 �9 �9 Discount against tax can be claimed for investmetn in energy efficient equipment.

2001 Mandatory �9 �9 �9 �9 �9 Tax on supply of electricity, gas and coal for use as fuel for heating, lighting and power by 
commercial customers.

2006 Voluntary �9 �9 �9 Allows eligible energy-intensive businesses to receive up to 90% discount from the Climate 
Change Levy in return for meeting energy efficiency or carbon-saving targets.

2005 Mandatory �9 �9 �9 �9

Limit ('cap') placed  on total emissions from relevant installations. Installations obliged to 
surrender sufficient allowances to cover their emissions and could buy additional 
allowances or sell any surplus. 'Cap' will decline by at least 1.74% a year, so emissions in 
2020 will be at least 21% below their level in 2005 (Carbon Trust: 2013).

Energy Act

Energy Perfo rmance of Buildings

Energy Saving Opportunity  Scheme

Greenhouse Gas Reporting Scheme 

Climate Change Levy

Climate Change Agreements

EU ETS

CRC Energy Effi ciency Scheme

Enhanced Capital Allowances Scheme

Building Standards

Property  
Ownership

Energy Regulations and Incentives 

Energy Act

Company Size Building 
Type

Building Use













 
58 

3.6 Conclusion  

Despite the adoption of long-term carbon reduction targets, Energy Policy is managed as 

a short-term political objective with frequent changes to energy legislation. Increasing 

layers of initiatives has left the current energy policy landscape bureaucratic and complex 

which can be costly for businesses to meet their obligations. Although policy has focused 

on taxes for large carbon emitters and energy intensive industries and financial incentives 

for domestic property, owners and tenants of smaller non-domestic properties have been 

left largely without incentive to conserve energy. This has created an energy policy gap. 

Successive governments have left energy efficiency and consumption reduction for these 

4.99 million SMEs to market influences and relied on additional information to incentivise 

change. However, Kennett (2012) believes that to date energy consumption and carbon 

emissions have not responded positively to this approach. This thesis offers an alternative 

approach to Energy Policy that is based on drivers of energy efficiency and conservation 

for SMEs. This is considered further in Chapter 7. 
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Figure 4.1: Flowchart summarising the order and relationship of research methodologies 

Process Document 
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Process Data 
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A definition of the policy landscape was challenging. UK energy regulation and policy 

remains fluid with new European Commission Directives and national initiatives regularly 

being introduced. Legal challenges to initiatives added complexity and frustrated 

Government plans. Experiences gained from, and impacts of, these policies were 

considered in creating the alternative policy framework. 

 

4.4 Design of building ownership segmentation 

The research was designed to test the hypothesis that ownership controls the ability and 

willingness of non-domestic building owners and tenants to adopt energy efficiency and 

conservation. This implied participation rates in energy efficiency differed between owners 

and tenants, including varying levels of interest in energy management, willingness to 

invest in energy efficiency and ability to control building changes. A second implication 

was that different building ownership styles incurred different investment costs and 

obtained varying benefits from energy efficiency actions applied. Together these created 

a number of common energy characteristics that were demonstrated by building owners 

and tenants. These were used to identify homogenous groups within the overall non-

domestic building sector.  

This research sub-divided the buildings within this non-domestic sector into a number of 

distinct groups. However, unlike business sector used by Janda (2014) and building type 

used by Peacock et al. (2008) this thesis adopted a new criterion for segmentation; the 

shared characteristics of building ownership combined with the responsibility for the 

purchase of energy consumed.  

Building ownership was selected as the criterion for the segmentation model as it is a 

driver of energy efficiency that has been excluded by other researchers and energy policy 

planners. Little progress to meet energy reduction targets had been achieved by existing 

policy approaches to date, suggesting an alternative approach was required. Ownership 

was hypothesised as holding the key to improving contributions to energy efficiency.  

This new ownership segmentation model divided the UK SME population into 8 distinct 

segments characterised by features of building tenure and the purchase of energy to 

provide a detailed picture of UK building ownership and energy consumption. As each 

segment demonstrated similar characteristics members can be measured and targeted to 

obtain the best energy consumption and carbon emissions reduction return on 

investment. This was explored through scenario planning which is shown in Chapter 8.  

Eight categories of non-domestic building ownership were identified:  
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consumption and energy saving potential and prioritise the introduction of the Carbon 

Allowance Scheme. 

 

4.9 Conclusion 

The methodologies implemented were chosen because they were most likely to deliver 

the aims and objectives of this research. In addition they were designed to fill policy and 

knowledge gaps left by previous researchers, Energy Policy and Government Planners 

which were identified within the review of literature and evaluation of regulations. 

Together these allowed the objective creation and management of data, the details of 

which are explored further in the next chapter.  
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