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ABSTRACT. Sustainable and resilient urban systems require efficient and reliable 

infrastructure for supplying urban demands. However, resource-efficient infrastructure 

operation is rarely considered explicitly in urban sustainability and resilient studies. Our 

research investigates the transition of urban infrastructure operation away from supply of 

unmanaged demand and towards resource-efficient service delivery. Innovatively, this 

research takes an integrated view, considering the integration of multiple infrastructure 

streams from the viewpoint of the end-user, or consumer. This paper presents the results of 

investigation into more creative and supportive governance arrangements with a particular 

focus on configurations and governance at the urban level. A series of case studies have been 

analysed using frameworks from co-evolution and transitions theory. We use this analysis to 

identify the interactions between governance, business, end users and technologies that led to 

the success of alternative configurations that incorporate service-based practices. These 

dynamic processes are then used to develop recommendations for governance that might 

support the emergence of alternative, resource-efficient service-oriented supply 

configurations at the urban level, and potentially beyond. 
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1 INTRODUCTION 

 

Sustainable and resilient urban systems require efficient and reliable infrastructure for 

supplying urban demands. In turn, however, the technical building blocks of infrastructure 

and its geographic layout determine, to quite a large extent, the level and composition of a 

society’s resource demand, leading to long term locking in of certain types of resource 

dependency and uses [1]. Perhaps more surprisingly, physical infrastructure also shapes the 

institutional and social organisation of a society, through a historical process of change and 

evolution described as “co-evolution” [2]. This implies that changing infrastructure operation 

necessarily involves larger social and institutional shifts as well as technical improvements 

that are currently considered when scenarios of future infrastructure are described. 

 

The present form of infrastructure operation can be described as separate utility supply 

systems provisioning unconstrained demand, with higher throughput volumes corresponding 

to larger economic revenue. This is risky and ultimately unsustainable because unlimited 

growth in demand means unlimited pressures on ecosystems and natural resources; at a time 

when we are already well beyond our planetary safe operating space [3]. However, resource-

efficient infrastructure operation is rarely considered explicitly in urban sustainability and 

resilience studies. From the perspective of urban resilience and security of supply, a system 
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which understands and manages demand is much more secure than one of unlimited 

dependence on external, most often imported, inputs [4].  

 

Our research investigates the transition of urban infrastructure operation away from supply of 

unmanaged demand and towards resource-efficient service delivery. This requires a 

fundamental change in the business model used to deliver infrastructure services. The current 

throughput based approach, where profit is made by increasing unit sales or utility products, 

is unsustainable and vulnerable to resource scarcity. It needs to change to a model where the 

infrastructure service is the subject of the contract and infrastructure companies are 

incentivised to provide service at lowest possible resource use. In addition we need to exploit 

the benefits of infrastructure integration because one service is often provided by multiple 

utilities. This approach to integrated infrastructure service companies can take many forms 

but we refer to them as Multi-Utility Service Companies, or MUSCos. 

 

This paper is concerned with how to create the conditions under which MUSCos are adopted 

and succeed and in particular how governance and intervention can support or hamper the 

adoption of these alternative, service-oriented, resource-efficient business models. We begin 

with a discussion of the role of governance in infrastructure operation and consider the 

limitations of current governance systems in creating appropriate conditions. 

 

1.1 Infrastructure Governance 

 

Governance can be defined as “the use of institutions, structures of authority and even 

collaboration to allocate resources and coordinate or control activity in society or the 

economy.” [5]. It is not limited to the actions of national governments but includes the policy 

developed and implemented by a complex network of non-state actors at international and 

sub-national levels [6].  

 

Infrastructure provides a public good; therefore, the services it delivers need to be reliable, at 

a sufficient level of quality and quantity, and offer value for money. Governance, usually in 

the form of regulation and policy intervention, is needed to correct the market and system 

failures that would arise in a purely privatised utility system. For example, the market does 

not deliver the required investment into infrastructure development as a result of scale of 

investment required and the long pay-back periods and most often indirect benefit to private 

entities [7]. Non-traditional technologies and business models (for example Energy Service 

Companies or ESCOs) are often under-represented as a result of market imperfections, such 

as information asymmetries and monopolistic competition [7]. Intervention is required to 

encourage investment and innovation that would not be delivered by the market alone.  

 

The construction and operation of utility assets are shaped by the institutions, policies and 

regulations that govern them [8]. Stenzel and Frenzel show how differences in approaches to 

governance in Germany, Spain and the UK have led to dramatic differences in the nature and 

operation of energy systems [9]. This interconnection means that we must study the potential 

evolution of new utility business models and technological changes in parallel with the 

evolution of associated governance arrangements [2]. 

 

1.2 Current Systems of Governance 

 

There has been a shift from decentralised, local governance of publicly controlled utility 

systems towards liberalisation, private provision and competition [7]. Privatisation of utility 



sectors has led to the introduction of new actors responsible for the delivery, regulation and 

financing of utilities to correct market failures and protect customers. This has created a 

complex and fragmented governance structure [10].  

 

The current governance structure has developed in a way that requires multiple actors to 

regulate for different purposes within each infrastructure system. These purposes may 

include:  

 environmental, which aims to reduce the impact of utility company operation on the 

environment;  

 land use planning, which aims to plan for the needs of a community while preserving 

natural resources;  

 economic, which aims to ensure more efficient and cost-effective delivery of services 

and of investment; and  

 consumer rights, which aims to ensure that utility services are affordable.  

 

This profusion of actors can result in duplication of regulation or conflict between regulators. 

For example, infrastructure services delivered at the urban scale are planned and controlled by 

national organisations in a process entirely separate from land-use planning. Further 

complexity is added by the range of scales at which these issues are governed. Regulators can 

act at local, national or European level, often showing little consistency between scales.  

  

More positively, the existing governance structure has delivered operational efficiency and 

protected consumers rights, however, Hall et al conclude that ”Although this regulatory 

regime was clearly designed to meet the needs of the time it was created, it is now 

questionable whether the regulatory system will be fit for dealing with emerging issues.” [7]. 

There is a great deal of work concerned with the governance barriers to investment in low 

carbon, resilient infrastructure [7] but far less that explores the barriers to the adoption of 

resource-efficient, service oriented infrastructure business models such as MUSCos. This 

paper aims to identify how urban governance may enable and remove barriers to the transition 

of infrastructure operation from supply of unmanaged demand towards resource-efficient 

service delivery. 
 

The paper is structured as follows; we start by describing the method used to generate 

hypotheses for how governance could enable more rapid adoption of MUSCOs and facilitate 

a step change in infrastructure efficiency. We then discuss the results of analysis for case 

studies from one infrastructure sector. We conclude with a discussion of the findings of this 

stage of analysis and plans for extension of analysis to multiple infrastructure sectors. 

 

 

2 METHODOLOGY 

 

A series of case studies of alternative configurations that incorporate service-based practices 

have been analysed to identify the interactions between governance, business, end users and 

technologies that led to the success and the barriers to wider roll-out of the case study. These 

interactions were identified through the application of analytical frameworks from co-

evolution and transitions theory. The enablers or barriers were then used to develop 

recommendations for governance that might support the wider adoption of alternative, 

resource-efficient service-oriented supply configurations at the urban level, and potentially 

beyond. 

 



This methodology is based on the process of building theory from case study research 

described by Eisenhardt and used extensively in social science research [11]. The key stages 

of the methodology applied at this stage of the research are described below. 

 

2.1 Defining the research question 

 

An initial definition of the research question is essential to set the focus for the research and 

supports identification of both potential case studies and the kind of data to be gathered 

during case study analysis. The principal research question for this stage of the research 

project was “How have alternative infrastructure operation configurations arisen, which are: 

centred on the end-user and their demand for services; concerned with implementing 

resource efficiency improvements; and take into account multiple utility streams 

simultaneously?” The aim of the case study analysis was to identify factors that contribute to 

the success of these alternative configurations to provide insight about the most effective 

points of influence for policy intervention. A number of constructs were used to “provide 

strong triangulated measures and a firmer empirical grounding for emergent theory” [11: 

p536]. These included “How important was governance intervention at enabling the 

transition towards a more service-oriented, resource-efficient business model?” and “how 

transferrable are dynamic processes to other case studies?”. 

 

2.2 Selecting Cases 

 

A literature review was undertaken to identify examples of MUSCO-like infrastructure 

operation in the energy sector. Examples were gathered at a lower level of detail to inform 

selection. Case studies were chosen for theoretical, rather than statistical reasons. Ideally, 

examples of practice resembling MUSCOs would have been selected for detailed analysis. 

However, it was not possible to find any examples of full service-oriented business models 

that enabled integration between infrastructures. Therefore, two case studies were selected 

that had successfully implemented alternative operations that provided an example of some 

aspects of MUSCos, such as demand management, or resource efficiency energy generation. 

Examples were selected that were initiated by different partners to assess the potential to 

replicate or extend emergent theory.  

 

2.3 Data Collection 

 

Multiple data collection methods were used to strengthen the grounding of theory 

development (through triangulation of evidence) and develop a synergistic view of evidence. 

Relevant literature was examined in more detail and a timeline designed for each case study 

showing the events that defined the case study. The timeline provided a deeper understanding 

of the evolution of internal and external factors that led to the success of the alternative mode 

of operation.  

 

The observed structure of the agents and assets involved in the alternative mode of operation 

was mapped and compared with the structure of a mainstream business. The mapping 

exercise provided a clearer insight into the relationships and interactions that contribute to the 

emergence of the case study within the mainstream. This yielded insights into the 

preconditions for successful evolution of throughput-based business models into service-

based models, which provides early indications of potential policy interventions that could 

bring about more resource efficient, service oriented infrastructure operation. 

 



In order to generate and collect additional, primary data, a number of semi-structured 

interviews were conducted for case studies. Participants included utility managers, project 

managers and academic experts. Foxon’s co-evolutionary framework was used to structure 

high-level interview questions to ensure that all relevant interactions were identified which 

led to the emergence of alternative modes of operation within the mainstream [2]. Foxon’s 

framework identifies five different systems that co-evolve to instigate transitions; namely 

ecosystems, institutions, user practices, business strategies and technologies (See figure 1).  

 

Each of these five systems is treated “as a system that evolves under its own dynamics, but in 

which this evolution both influences and is influenced by the dynamics in the other systems 

through causal interactions.” [2: p.2262]  

 

The interviews aimed to investigate a number of issues, among which: 

 The motivations, enablers and barriers for the development of the alternative models; 

 The potential to roll out and upscale the model across the utility sector; 

 The interactions of different co-evolutionary systems within the case studies; 

 The potential for the case studies to develop into service-based utility models. 

 

 
 

FIGURE 1. Coevolutionary framework [2] 

 

Data collection was conducted by multiple investigators to provide complementary insights, 

adding to the richness of the data, and to enhance confidence in findings through convergence 

of multiple observations [11: p.538]. 

 

2.4 Analysing data 

 

A two-stage, structured approach to data analysis was used to draw out key findings from the 

wealth of data generated during the collection phase. 

2.4.1 Within case analysis   

Interview transcriptions were manually coded to segregate data relevant to the five systems 

described in Foxon’s coevolutionary framework. Detailed case study write-ups were 

produced for each case to describe the background to the case study and drivers of case study 

success and the perceived barriers to wider roll out of the case. This included insights from 

the timeline, mapping as well as from interview analysis. This improved familiarity with the 



data and supported preliminary theory generation; identifying the motivations, enablers and 

barriers for the development of the alternative models; the potential to roll out and upscale the 

model across the utility sector and the interaction between systems. 

 

This analysis provided preliminary hypotheses of areas for potential policy intervention to 

enable success or remove barriers to develop successful case studies further into service-

based business models which actively promote resource efficiency and demand management 

in the utility sector. 

2.4.2 Cross- case pattern search 

In the second stage of analysis, cross-case pattern searches were used to overcome 

information processing biases. The two case studies were compared to identify similarities 

and differences, both in the enablers of the successful transition and in the barriers that might 

prevent wider roll-out or extension of the case study to a full MUSCo. This juxtaposition of 

contrasting case studies forces investigators to look beyond initial impressions and see 

evidence through multiple lenses. It can break simplistic frames and lead to a more 

sophisticated understanding of case study results. 

 

 

3 RESULTS 

 

3.1 Cofely Olympic Park Energy Centre 

 

The Olympic Park Energy Centre was examined using a combination of literature review and 

semi-structured interviews. It was selected for analysis because it demonstrated a non-

standard contractual relationship between the supplier and end user and delivered resource-

efficient energy. 

3.1.1 Case study description 

Cofely’s Olympic Park Energy Centre generates and distributes heating and cooling for the 

new Olympic Park development and the adjacent Stratford Centre. The Energy Centre forms 

part of the wider Olympic Park Utilities project and was tendered as one of 11 lots. Electricity 

supply was awarded as a separate contract so the energy centre does not provide electricity to 

the park, instead exporting excess electricity to the grid. The centre is split over two sites at 

opposite sides to the Olympic Park, which use gas-fired Combined Cooling and Heat Plant 

(CCHP) to generate heat and cooling. The CCHP plants are optimised for heating and cooling 

because there is no requirement to generate electricity, which improves resource efficiency 

and avoids the characteristic problem of excess heat production from such plants. This also 

meant that the generation and distribution was not regulated by Ofgem. One of the sites has 

heat and cooling storage to reduce the maximum required output of the installed plant and 

further improve efficiency.   

 

The demand came from Olympic Park operation (including post-games occupation) and the 

Stratford Centre shopping and leisure facility, the planning permission of which depended 

heavily on being able to source heat from from the Energy Centre. The balance of demand 

between residential and commercial users gave quite a smooth demand profile, which was 

essential to keep generation efficient. 

 



Cofely's contract with the Olympic Development Authority (ODA) and the conditions of its 

planning permission both include strict sustainability criteria. The Energy Centre itself 

contributes to the wider Olympics’ targets to obtain 20% of its energy from renewable 

sources. The contract also allowed a 40 year concession period with a guaranteed minimum 

demand over this period and long term supply contracts. Cofely is allowed to incorporate 

additional connections in the future, including legacy developments within the Olympic Park 

and other developments on surrounding sites. Cofely was provided with estimates of demand 

from these developments at the time of tendering although the financial case for the 

development was based solely on demand from the confirmed developments included in the 

contract. The financial case for the project improved subsequent to contract award with the 

introduction of the Renewable Heat Incentive in November 2011. This provides a payment 

for each kWh of heat produced from renewable sources, including biomass. The output of 

biomass boilers at the Energy Centre has been maximised to exploit these incentives. 

 

The design of the Olympic park facilities and buildings that were supplied with the heat was 

part of a separate contract and the demand requirements for Stratford City was fixed, which 

reduced the scope for Cofely to become involved in demand management within this scheme. 

However, this is an established business area for Cofely and their parent company GDF Suez, 

who have a long history of working with industrial and public sector end-users across Europe 

to reduce energy demand, particular when this reduces peak load and the need to invest in 

additional generation capacity. 

 

Outline planning had been obtained by the ODA, prior to award of the contract, which 

included detailed sustainability commitments. This meant that Cofely was committed to 

retaining these commitments throughout detailed design and construction. A special planning 

panel was brought together, because the development crossed several planning authority 

boundaries. This dramatically reduced the challenge of obtaining planning permission for 

such a large, complex project. In addition to this Cofely was provided with specialist 

planning support from the ODA to ensure that detailed proposals remained acceptable to the 

planning panel and full planning permission was received as quickly as possible.  

3.1.2 Transition enablers 

The energy centre is one of the largest decentralised energy generation facilities in the UK 

and is considered to be a huge success both financially and environmentally. The speed and 

scale of its success can be attributed to a number of factors; 

 The ODA embedded strong sustainability targets in the contract, which were supported 

by strict planning requirements. This ensured that Cofely was motivated to prioritise 

sustainability throughout the development process.  

 The technology used was as modular as possible, which makes the scheme easy to 

extend into adjacent development areas. It is also far more cost efficient and less risky 

to extend the existing facility than developing a stand-alone facility for each 

development. 

 The proposed development had a high and stable base load (resulting from mixed end-

uses) that allowed Cofely to robustly assess the financial model for the site. The 

financial case was positive based on this core load, without having to rely on future 

developments, which reduced the risk to the project.  

 The long concession period, during which time end-users were committed to obtaining 

energy from the centre, allowed Cofely to recover costs over a longer period. This 



meant that connection and service charges could be lower, making the energy centre 

more competitive and affordable. 

 The planning panel crossed planning authority boundaries which enabled permission to 

be granted swiftly and efficiently for a large, strategic site. 

 The planning authorities took a very strategic view of the development, including 

clauses in Stratford City's planning permissions and identifying future sites that might 

connect to the energy centres. 

 The sites were not regulated by Ofgem, meaning that the private network was not 

limited in size and the operator did not require a licence. 

3.1.3 Barriers to wider roll out 

Some of the factors central to the success of this case study are also unique to this site; for 

example, the 40 year concession period and the integrated planning panel. These 

circumstances would be actively prevented by regulation that encourages competition and by 

current arrangements for local planning which make cross-authority proposals challenging. It 

is unlikely that the scheme could be replicated at this scale in other areas if these governance 

systems did not change. 

 

The strategic approach to infrastructure development demonstrated in this case study is rare 

in local authorities who work under increasingly constrained budgets and who focus on 

delivering immediate results. This discourages integrated and strong sustainability targets and 

limits the potential for exploiting opportunities across developments or across local authority 

boundaries. 

 

The application of district heating schemes to retrofit of existing properties, where the 

greatest potential for resource efficiency exists is limited by physical, behavioural and 

contractual issues. The engineering required to retrofit is too disruptive both in the street and 

in peoples’ houses. People have a strong attachment to their current systems of fires and 

boilers and are resistant to the substantial change to systems within their houses that retrofit 

would require. Extensive retrofit would require significant investment from the energy 

company with little guarantee of future connections, as a result of regulation to maintain 

competition in the utility supply sector.  

 

3.2 Woking Borough Council 

 

Woking Borough Council’s energy services company, Thameswey Ltd, was examined 

through review of literature and focus group discussion with stakeholders familiar with the 

scheme. The case study was selected for analysis because it demonstrated demand 

management, novel financing systems and resource-efficient energy generation. 

3.2.1 Case study description 

Woking is a commuter town which lies 45 kilometres south west of London with a population 

of 90,000. In the late 1990 Woking Borough Council (the Council) set about developing a 

system of local energy production and distribution with the primary purpose of reducing the 

Council’s carbon emissions. The Council recognised that this project would not offer a quick 

return on investment and had to be prepared to take a long-term view on risk. The chief 

officer and the then council leader played key roles in championing the project and 

encouraging the council’s willingness for innovation. 

 



In 1999, the Council set up Thameswey Ltd, with the purpose of entering into public/private 

joint venture. Thameswey Ltd in turn set up Thameswey Energy Ltd with Xergi , a Danish 

company involved in the building and operation of energy centres. Thameswey built its first 

Combined Heat and Power energy centre in March 2001 to supply both electricity and heat to 

its civic offices and surrounding businesses within Woking’s town centre, including shopping 

centres and leisure facilities. 

 

As a result of the scheme, the Council has saved nearly £4 million on its energy bills over a 

ten year period. The majority of this has been recycled into funding new energy generation 

facilities and providing energy saving measures and advice to domestic properties. This has 

reduced energy demand, energy poverty and improved social housing standards. 

 

As a special purpose vehicle (SPV), Thameswey Ltd. was free to invest savings with more 

flexibility than a council could. However, the scale of the development, i.e. the size of the 

energy system and number of domestic customers that can be supplied, is limited by 

regulation. Exemption from Generator Licence requirements is possible for facilities of up to 

100MW but of that, only 1MW is allowed to be supplied to domestic customers on private 

wire per generation site. 

 

A private wire network (off-grid) is used to transmit electricity and heat generated by 

Thameswey Energy Ltd directly to customers, which avoids transmission charges and losses 

through the National Grid/distribution networks. Energy is sold directly to local domestic and 

industrial customers, avoiding the wholesale market. 

 

Thameswey Energy Ltd is currently expanding into Milton Keynes with a number of new 

developments connecting to their first energy centre based in Central Milton Keynes. Under 

an agreement with the Homes and Community Agency, Thameswey Energy Ltd. have been 

contracted to deliver electricity and heat to new developments within the city centre. 

3.2.2 Transition enablers 

Thameswey Energy is often cited as one of the most successful examples of local energy 

generation and demand management. Its success and longevity can be attributed to a number 

of factors; 

 

 The scheme was rolled out incrementally, to reduce project risk, and savings were 

recycled to fund new projects, reducing the need for external investment.  

 Creative and supportive financial planning and the creation of the SPV provided a far 

greater degree of financial flexibility that was fundamental to the success and financial 

sustainability of the scheme. 

 The Council used the scheme to address a wide range of targets, including fuel poverty, 

carbon emissions and decent homes standards. Framing the policy problem 

appropriately and aligning strategies from different policy sectors in this way can result 

in more effective intervention that reduces negative unforeseen consequences [12,13].   

 The mixed end-uses, in combination with energy demand management flattened the 

demand profile of the development, reducing the scale of generation capacity required 

to meet peak demand and making energy generation more cost effective and resource 

efficient.  



3.2.3 Barriers to wider roll out 

Thameswey Energy has been enormously successful and is already extending its remit to 

include energy generation in Milton Keynes. However, the wider roll out of schemes of this 

type is limited by a number of issues; 

 Private wire regulations limit scale of generation capacity where distribution is local. 

This could limit the scale of individual schemes, limiting efficiencies of scale. 

 Regulation designed to encourage competition reduces certainty about connections, 

increasing risk. If you don’t have big, certain users (like the Council in this case) it is 

difficult to get the financial case. 

 The recycling scheme where savings were invested back into new projects was central 

to the success of the scheme but would provide limited return on capital. This would 

limit its attractiveness to organisations outside of local authorities. 

 

3.3 Cross case insights 

Despite the very different nature of the projects examined in this research, there are some 

clear similarities in both the enablers of the transition and in the barriers to wider roll-out, 

which are summarised in table 1. 

 

TABLE 1.  Cross case study similarities 

 

Enablers Barriers to wider roll out 

 Strong sustainability targets, which are 

enforced throughout design and 

delivery; 

 Incremental or modular development, 

which reduces project risk and initial 

investment requirements; 

 A stable and significant base load 

provided by a large, non-domestic 

users, which provides a stable income 

and flattens the demand profile; 

 Avoiding network regulation, which 

reduced the administrative burden;  

 Strategic planning by a central 

authority, which integrated locations 

(Cofely) or project targets (Woking), 

creating a viable project scale or 

increasing the measured impact of 

outcomes; and 

 Revenue was generated through means 

other than throughput, which enabled 

demand management; i.e connection 

charges (Cofely) and council energy 

savings (Woking). 

 

 Private wire regulations, which limit 

the scale of generation and supply to 

domestic properties; 

 Uncertainty about the scale of 

connections to new infrastructure, 

which is caused by regulation 

designed to increase competition in 

utility supply; and 

 Replication of strategic view where 

there is no central event or project 

connecting different locations or 

outcomes and facilitating schemes of 

the scale required to adopt MUSCo-

like modes of operation. 

  

 



In contrast to this, there were a number of illuminating differences between the schemes: 

 Driver for efficiency – Cofely was motivated to ensure that the Energy Centre was 

designed and operated as efficiently as possible to optimise the balance between 

investment in expanding generation capacity with income from additional 

connections. In contrast, Woking was motivated to save energy at the end-user level 

to enable recycling of savings into funding new projects.  

 Retrofit vs new build – Cofely was new-build, therefore focus was on generation; 

end-user (heat) efficiency was driven by building design, which was controlled by a 

separate planning application. This discouraged a more service oriented approach. In 

contrast Woking was predominantly retro-fit, where it was more beneficial to invest in 

demand management to reduce generation capacity. 

 Targets – broader targets were set for Woking, included housing renewal and fuel 

poverty, therefore there was more focus on retrofit and demand management. 

 

 

4 DISCUSSION 

 

The results summarised in section 3 stem from a limited number of case studies and can 

therefore not be expected to provide robust hypotheses for the role of urban governance. They 

do provide some early insights into urban governance requirements to increase the adoption 

of MUSCOs that will be tested during later case study analysis. 

 

There is a need for a more active role for planning authorities in connecting and facilitating 

opportunities enabling the integration of the built environment and infrastructure at a scale 

that supports service-oriented, resource efficient infrastructure operation. This has been 

promoted by Bale et al for Strategic Energy Bodies at the local authority level [14] and could 

apply equally to multi-utility bodies. Mixed use developments support more effective load 

balancing, which makes generation more efficient and financially viable. In addition, there is 

a need for planning to become more flexible to allow incremental or modular development, 

which reduces the initial investment required for infrastructure projects and reduces project 

risk. 

 

Large-scale retrofitting of existing (inefficient) properties provides more opportunity for 

demand management; however, the majority of development in urban areas is new build or 

refurbishment of derelict properties.  This is unlikely to happen through traditional planning 

applications for new developments. In addition, retrofitting on the scale necessary to deliver 

the step-change in resource efficiency will need to be undertaken in concert with new models 

of infrastructure delivery to maintain the profitability of utility companies. This will require 

the integration of locations and end-users to generate efficiencies of scale for both retrofitting 

and infrastructure delivery. 

 

Strong and integrated targets have contributed significantly to the success of the case study 

projects. Alternative approaches to problem framing, which align strategies from different 

policy sectors (such as climate change mitigation and housing renewal)  result in a more 

effective intervention that reduces negative unintended consequences [12,13]. 

 

The case studies analysed to date have identified successful alternative funding mechanisms 

and some signs of demand management but are not fully service-oriented, which reduces the 

resource efficiency of operation. There are several challenges that prevent MUSCos from 

being widely adopted, including the definition of appropriate contracts, achieving appropriate 



scale to reduce transaction costs, end-user acceptance and management and administration of 

service-based contracts [15,16]. In addition, none of the case studies analysed included more 

than one utility, therefore the opportunities for efficiency afforded by more appropriate 

infrastructure integration have not been exploited to date. Further work is required to explore 

how governance could overcome these outstanding challenges. 

 

In the next stages of this research we will analyse additional case studies to systematically 

compare the emerging frame with additional evidence. In particular we will consider case 

studies of demand management schemes or service-based contracts to uncover in more detail  

the role and effect of intervention in encouraging these types of arrangement. We will 

compare emerging insights with conflicting and similar literature to challenge the developing 

hypotheses and to achieve theoretical saturation. 

 

 

5     CONCLUSIONS 

 

The current model of infrastructure operation is unsustainable and vulnerable to resource 

scarcity. We need to move away from supply of unmanaged demand and towards resource 

efficient service delivery. In addition we need to exploit the benefits of infrastructure 

integration because one service is often provided by multiple utilities. This approach to 

integrated infrastructure service companies can take many forms but we refer to them as 

Multi-Utility Service Companies, or MUSCos. 

 

This paper investigates how urban governance could support and create the conditions under 

which MUSCos are adopted and succeed. We analyse two contrasting case studies that 

demonstrate elements of resource-efficient energy delivery and demand management to 

identify the enablers of success in the case study. It was found that an incremental roll-out of 

the alternative system and a stable, confirmed base load significantly reduced project risk and 

contributed to financial viability. The integration of spatially or sectorally disparate end-users 

provided economy of scale that justified the significant investment in technology and 

supporting infrastructure to support these schemes.  Urban governance could take a central 

role in re-creating these conditions in other areas, enabling wider roll-out of these successful 

examples of resource-efficient energy provision. 

 

Neither of the case studies represented full service-oriented multi-utility infrastructure 

deliver, as defined by this research. However, both displayed alternative approaches to 

revenue generation, which show the potential to be extended to the service-based charging 

fundamental to a MUSCo. There are a number of barriers to this extension, which must be 

addressed to accelerate the adoption of MUSCo-like configurations. These include the 

definition of appropriate contracts, achieving appropriate scale to reduce transaction costs, 

end-user acceptance and management and administration of service-based contracts. Further 

work is required to explore how governance could overcome these outstanding challenges. 
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