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Why service-oriented, integrated 
infrastructure? 

Need for new ideas on infrastructure, to ensure that future UK & 
EU infrastructure investment and use is consistent with ambitious 
but necessary low carbon & resource-efficient goals.  

 

This is beyond the organisational capacity of current infrastructure: 

 “stuff which is built for broader economy, government and 
households to use”  

rather than “stuff which enables the broader economy, 
government and households to use MUCH LESS”.  
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Our motivation:  
challenges of current UK infrastructure 

End user 

 

Utility A 

Utility B Utility C 

Utility D 

Appliances 

Product 

Payment 

1. Supplying unmanaged growing demand: inefficient, uneconomical, unsustainable. 

3. End-user is not integrated, 
although chooses and 

operates key technologies.  

2. Separate and parallel delivery: 
prohibits joint solutions.   

NOW 



5 

Solution? MUSCos: 
Multi-Utility Service Companies 

End user 

Utility A 

Utility B Utility C 

Utility D 

MUSCo 

Appliances 

Service delivery contract 

Coordination 

3. Deliver resource efficiency and demand management across the board. 

1. Centred on the end user and 
their demand for services.  

2. Take into account multiple 
utility streams simultaneously.   

THEN 
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Service-based infrastructure:  
the potential 

 Services (thermal comfort, 
hygiene, mobility/access) are the 
ultimate goal of end-users.  

 No one wants to consume energy or 
water, or emit CO2.  

Service-oriented infrastructure has 
the potential to unlock resource-
efficiency.  

 Service delivery at lowest possible cost 
in resources.  
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Mainstream:  

Throughput-based transactions 

Alternative:  

Service-based transactions 

Steinberger, Van Niel & Bourg 2009 
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Integrated infrastructure 

Service Technology categories involved Infrastructure affected 

    Energy Water Transp. Com 

Ambient temperature 

/thermal comfort 

 

Insulation, heating, cooling, ventilation      () 

Hygiene, food & drink 

preparation 

(sustenance) 

Water, cleaning, and kitchen appliances     () 

Entertainment & 

communication 

Entertainment and communication 

appliances 
      

Mobility (i.e. personal  

access to work, 

education, shopping, 

and daily leisure) 

Different modes of transport: road, rail, 

ship, and human-powered transport; and 

virtual access modes: tele-working, online 

education & shopping 

    () 
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Barriers to service-oriented 
infrastructure 

Accounting 

• International accounting rules 

• Profits delivered over long-

term 

Financing 

• Access to appropriate 

finance 

• Disconnect between 

investment and revenue 

• High investment = high risk 

Procurement 

• Tender processes 

• Lifetime costs 

• Principal agent problem 

Monitoring 

• Lack of baseline 

• Complex definition/ 

specification and verification 

of service 

Contracts 

• Lack of flexibility 

• Length of commitment 

• Lack of standardisation 

• Complex contracts 

• Unstable consumers 

Awareness and Trust 

• Few examples outside 

industry and public 

sector 

• Poor levels of 

awareness 

• Mistrust of service 

contracts 

Scale 

• Risks dispersed 

• Reverse economies of 

scale 

Governance 

• Perverse incentives 

• Lack of regulatory framework 

• Competition regulation 

• Price regulation 
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Contribution of EED to service-
oriented contracts 

Article 6 (3) - Encourages public bodies to “assess the possibility of concluding 
long-term energy performance contracts that provide long term energy savings” 

Article 8 - promote the availability of energy audits and the findings of these 
audits must be available to energy service providers 

Article 15 (8) - “Member states shall ensure that national energy regulatory 
authorities encourage demand side resources, such as demand response, to 
participate alongside supply in wholesale and retail markets”,  

Article 18 requires Member States to provide model contracts for energy 
services in the public sector 

“identify and remove regulatory … barriers to the use of energy performance 
contracting…”.  

paragraph 52  - encourage bodies that “aggregate and assess the quality of 
energy saving projects, provide technical assistance, promote the energy services 
market and the to generate consumer demand for energy services” 
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Overcoming barriers to service-
oriented infrastructure 

Accounting 

• International accounting rules 

• Profits delivered over long-

term 

Financing 

• Access to appropriate 

finance 

• Disconnect between 

investment and revenue 

• High investment = high risk 

Procurement 

• Tender processes 

• Lifetime costs 

• Principal agent problem 

Monitoring 

• Lack of baseline 

• Complex definition/ 

specification and verification 

of service 

Contracts 

• Lack of flexibility 

• Length of commitment 

• Lack of standardisation 

• Complex contracts 

• Unstable consumers 

Awareness and Trust 

• Few examples outside 

industry and public 

sector 

• Poor levels of 

awareness 

• Mistrust of service 

contracts 

Scale 

• Risks dispersed 

• Reverse economies of 

scale 

Governance 

• Perverse incentives 

• Lack of regulatory framework 

• Competition regulation 

• Price regulation 
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Barriers to integrated 
infrastructure 

Decision making processes 

• Locked into consideration of 

separate infrastructure 

• Poor information sharing 

Co-ordination 

• Information asymmetries 

leading to market failures 

• Co-ordination requires 

significant changes in 

business planning and 

operation 

Cost externalities 

• Costs and benefits of 

interdependencies not taken 

into account 

Evidence 

• Limited quantification of risks 

and benefits of integration 

Governance 

• Inappropriate incentives 

• Regulation in silos prevents 

cross-utility operation, 

accounting and investment 

• Fragmented strategic 

planning 
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Contribution of EED to integrated 
infrastructure 

articles (14 and 15), aim to encourage new high efficiency 
cogeneration and reduce the regulatory barriers associated with 
connection to the grid 

Article 6 (1), states that central government should “purchase only 
products, services and buildings with high energy-efficiency 
performance, insofar that it is consistent with … wider 
sustainability…”.  

Co-ordination: is encouraged to some extent in the directive, by 
Article 6 on procurement, Article 8 on energy audits and Articles 14 
and 15 on cogeneration 
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Overcoming barriers to 
integrated infrastructure 

Decision making processes 

• Locked into consideration of 

separate infrastructure 

• Poor information sharing 

Co-ordination 

• Information asymmetries 

leading to market failures 

• Co-ordination requires 

significant changes in 

business planning and 

operation 

Cost externalities 

• Costs and benefits of 

interdependencies not taken 

into account 

Evidence 

• Limited quantification of risks 

and benefits of integration 

Governance 

• Inappropriate incentives 

• Regulation in silos prevents 

cross-utility operation, 

accounting and investment 

• Fragmented strategic 

planning 
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Conclusions 

The EED: 

• Could prepare the way for service contracts in other infrastructure systems 

• Has measures to raise awareness of service contracts and service providers 

• Model contracts could drastically reduce transaction costs in the public sector 

But: 

• Financing and accounting still challenging 

• Domestic and commercial transaction costs not addressed 

• Potential to discourage integrated infrastructure by putting too much focus 
on one sector 
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Thank you for your attention! 

 

 

 

 

 

 
 
Contact:  k.e.roelich@leeds.ac.uk 
Website:  http://sure-infrastructure.leeds.ac.uk 

http://sure-infrastructure.leeds.ac.uk/
http://sure-infrastructure.leeds.ac.uk/
http://sure-infrastructure.leeds.ac.uk/
http://sure-infrastructure.leeds.ac.uk/
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• Introducing standard or model contracts in the domestic and commercial 
sectors; 

• Developing financing arrangements which are appropriate to service 
contracts and reduce high initial investment requirements ; 

• Provide detailed support on the definition and specification of services to 
support development and verification of contracts; 

• Encourage the development of coherent and integrated strategies across 
infrastructure systems; 

• Provide guidance and incentives for aggregation of small-scale contracts to 
reduce transaction costs in the domestic and commercial sectors; 

• Explicitly recognise the interconnectivity of infrastructure during the 
development of future Directives 


