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Land of the MUSCos:  
Project collaboration 
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Project timeline 

Duration 3 years, start date November 2011.  

First workshop in March 2012: 

• Agree on revised project goals 

• Ideas for position paper 

   August 2012 

Webinar November 2012 

 

Current workshop: exactly halfway through project. 

Accelerated schedule: goal is to test initial findings and 
recommendations, and focus on ways to implement them.   
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UK context: Infrastructure, resource 

efficiency and carbon mitigation 

Infrastructure UK: guidance on infrastructure investment, HM Treasury.  

“[W]e face an unprecedented series of challenges.”  

“The priority is to make the best use of the extensive assets that are already in 
place through maintenance and demand management.” – IUK, 2010 

DEFRA, WRAP: resource efficiency for UK businesses. 

“Using resources (like water, energy and natural materials) more efficiently will 
bring direct benefits to UK businesses ...” –DEFRA, 2013 

Task force on Circular Economy (Green Alliance). 

DECC, Committee on Climate Change: climate targets, -80% 1990-2050. 

Policy tools on energy efficiency: Green Deal, Energy Company Obligations focus 
on specific technical solutions (retrofit, district heating, vehicles, smart meters).  
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EU context: Infrastructure, resource 

efficiency and carbon mitigation 

Infrastructure: European Commission concern about levels 

and pace of investment across EU.  

“Smart, sustainable and interconnected transport, energy and 
digital networks are priorities for Europe’s economic future.”  EC, 
2011. 

Resource efficiency: A resource-efficient Europe – Flagship 

initiative of the Europe 2020 Strategy 

“increasing resource efficiency will be key to securing growth and 
jobs for Europe.” EC, 2011 

Climate change: 20-30% by 2020, “most” by 2050 (roadmap) 

“The approach is based on the view that innovative solutions are 
required to mobilise investments in energy, transport, industry 
and information and communication technologies, and that more 
focus is needed on energy efficiency policies.” EC, 2011 
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Convergence of interests? 

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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Research context 

UK EPSRC, ESRC and TSB funded research in response to Infrastructure UK 

challenge.  

Researchers funded include engineers, energy systems specialists, economists, 
computer scientists/modellers, environmental & sustainability researchers. 

Larger flagship projects: 

ITRC: Infrastructure Transitions Research Consortium (Jim Hall, Oxford) 

Future Cities: large scale retrofit (Strathclyde) 

i-BUILD: Infrastructure Business models, valuation and Innovation for Local 
Delivery (Rich Dawson, Newcastle) 

ICIF: International Centre for Infrastructure Futures (Brian Collins, UCL) 

EU: Resource efficiency & climate change are seen as core challenges, reflected 

in priorities and bulk of funding in Horizon 2020 research plan. Nothing specific 
on infrastructure. 
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Infrastructure  as the “landscape” of 
technology & user behaviour.  

G
ee

ls
 &

 S
ch

o
t,

 R
P,

 2
0

0
7

 



11 

Paradox of infrastructure: Timescale 
(lock-in) vs. geographic scale (larger = better) 

11 

St
ei

n
b

er
g

er
 e

t 
a

l, 
EP

, 2
0

0
9

 



12 

Summary: Why infrastructure? 

- Technical building blocks and geographic layout determines 

level and composition of society's resource demands. 

- This can lead to lock-in of certain types of resource 

dependencies and uses. 

- Physical infrastructure shapes institutions and social 

organisation of society - co-evolution. 

- Decreasing consumption necessarily involves shifts in 

infrastructure and operation. 
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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 
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Goal of the project 

 to address all 3 of these challenges through the study and 
modelling of alternative operation configurations, which 
must be: 

1.  centred on the end-user and their demand for services;  

2. concerned with implementing resource efficiency 
improvements;  

3. take into account multiple utility streams simultaneously.  
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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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Steinberger, Van Niel & Bourg 2009 
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How: Project focus & plan 

 WP1 

 WP1 

 WP2 

 WP2 

Mainstream 

Alternative 

MUSCos Charter 

 

WP4 

Socio-technical modelling 

 

WP3 
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Service-based infrastructure:  
the challenges 

Current (de)regulation often prevents 
service-based arrangements. 

Market vs. regulation failure. 

Integration happens in practice at end-
user level. 

But prohibited at the regulatory level: 
governance in silos.  

Macro-savings from resource efficiency 
are unevenly allocated between multiple 
actors. 

Conflicts of interest. 
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Key questions for our research 

How can infrastructure operation become inherently 
resource-efficient? Put another way, how can infrastructure 
management help broader economy with resource efficiency 
goals? 

 

How can governance of infrastructure enable integrative 
solutions? 

 

How can the end-user become part of resource-efficient 
infrastructure? Put another way, how can resource-efficient 
infrastructure best serve end-users?  
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Insights from first expert workshop 
(summarized in Briefing Note 5) 

End-user level 

• Why and how the end-user matters 

• What it means to deliver infrastructure services 

• Technological vs. behavioural change 

• Bespoke quality: one size (or standard) does not fit all 

Challenges regarding data and feedback 

• Difficulties in communicating data at right level 

• Guiding principles in designing end-user interface 
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Insights from first expert workshop 
(cont.) 

Challenges relevant to infrastructure integration 

• Relevance of complexity research 

• Market- and governance- failure cycles 

• Innovative governance & operation 

Need for full-life valuing of infrastructure assets 

 

Getting here from there: action and research needed at three levels 

• Micro: targeting technology and the end-user interface 

• Meso: communities and businesses, practicalities of service-based 
agreements 

• Macro: UK & EU regulation and long-term policy goals 
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Today’s expert workshop 

 Present initial results from project 

 WP1: end-user interface: Christof Knoeri 

 WP2: governance: Katy Roelich 

 WP3: socio-technical modelling: Liz Varga (Cranfield) 

Gain feedback on results  

 

 Insights and guidance on future research in two breakout groups 

 Breakout group 1: Pushing the MUSCos agenda forward 

  4Ms: Micro, Meso, Macro & Modelling 

 Breakout group 2: What do we do next? 

Final session 

 

 

 


