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Summary 

Our research investigates the transition in infrastructure operation away 

from supply of unmanaged demand and towards resource-efficient service 

delivery. 

Infrastructure design and operation is a crucial factor in determining the 

metabolism of industrial societies. The present form of infrastructure operation 

consists of separate utility supply systems provisioning unconstrained demand, 

with higher throughput corresponding to larger economic revenue. An 

environmental perspective would prioritize essential service delivery at the lowest 

possible level of resource use.  

Current infrastructure: the challenge 
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Land of the MUSCos project structure 

Socio-technical model (WP3) 

Current infrastructure operation faces the following challenges: 

1. governance being unable to manage growing demand;  

2. design and operation neglecting the crucial role of the end-user in 

technology selection and use; and  

3. separate and uncoordinated delivery of different infrastructure streams. 

Creative intervention (WP 2) 

Current infrastructure operation, discrete utility streams with payment based on volume 

and quality of product delivered. 

Web: http://SuRe-Infrastructure.leeds.ac.uk Contact:  c.knoeri@leeds.ac.uk 

Regulation and policy intervention aim to correct market and system failures 

that would arise in a purely privatised utility system. The resulting governance 

structure is not well designed for dealing with the increasing interconnectivity of 

infrastructure systems. New creative interventions are required, which take into 

account the co-evolution of end-user behaviour, emerging technologies, supplier 

business models, regulation and policy intervention. We will undertake the 

following analysis: 

1. characterise the current (mainstream) system; 

2. analyse dynamic processes leading to the emergence of alternative 

operational configurations; and 

3. identify the interactions associated with successful transitions. 

We will developed an agent-based socio-technical model in order to synthesize 

the project findings, and test the conditions under which MUSCo operation can 

occur, or is hindered. The model will identify the most resource efficient, but still 

economically viable, infrastructure operation modes. 

The goal of the project is to investigate a transition in infrastructure operation, 

away from supply of unmanaged demand and towards resource-efficient service 

delivery in the form of Multi-Utility Service Companies, or MUSCos.  

Our research investigates alternative supply configurations including: 

• multiple infrastructure streams (energy, water, transportation, communication); 

• from the perspective of the end-user and their demand for services; 

• considering a wide range of efficient technologies and operation modes. 

Project goal 

Mutli-Utility Service Company (MUSCo) configuration, based on service delivery and 

efficient use of technology, enabling coordination between utility streams 

Services are provided through different technologies and operation modes, and 

different combinations infrastructure streams (E: Energy, W: Water, T: Transport, C: 

Communication). Information and communication technologies might enable 

efficiency gains in the other infrastructure sectors. 

Services Technology / operation mode Infrastructure 

    E W T C 

Ambient temperature Insulation, heating, cooling, ventilation      () 

Illumination Day illumination, artificial lighting,        () 

Industrial process heat  

Motive power 
Heat and physical process appliances        

Hygiene 

Food & drink preparation 

Hot  water 

Water, cleaning, and kitchen appliances     () 

Irrigation 

Cold water 
Water appliances        

Entertainment  

Communication 

Entertainment  

communication appliances 
      

Mobility / access 
Different modes of transport and  

virtual access modes 
    () 

Standardizing services (WP1) 

Large resource efficiency gaps occur because cost-effective efficient 

technologies are not implemented, or inefficiently used, at the level of the end-

user. We will therefore: 

• survey resource-efficient and cost-effective technologies and operation 

modes;  

• identify services and service combinations delivered to the end-user by 

these technologies; 

• consider measurement, monitoring and maintenance of service-based 

delivery; and 

• assess different service-based relationships between suppliers and end-

users. 

Project structure 

Service-oriented infrastructure operation 

Example output from analysis: representing mainstream (left) and alternative (right) 

configurations in the energy sector. 

Conceptual representation of the end-user supplier interaction  


