
Sustainable Resilient
Infrastructure

Land of the MUSCOs

BRIEFING NOTE 3

http://SuRe-Infrastructure.leeds.ac.uk

Page 1 of 5

March 2012

WP2 – Governance: Analysing Creative Intervention

Katy Roelich, University of Leeds, k.e.roelich@leeds.ac.uk

The Land of the MUSCOs (LOTM) project aims to study
and model alternative infrastructure operation
configurations to determine how infrastructure
systems could change to become: more centred on the
end user, deliver efficiency improvements; and take
into account multiple utility streams simultaneously.

Regulation and policy intervention has contributed to
the evolution of our current infrastructure systems
correcting some of the market and system failures
that would arise in a purely privatised utility system.
As a consequence, new actors responsible for the
delivery, regulation and financing of utilities have
come into existence. The resulting governance
structure is complex and fragmented and is not well
designed for dealing with new, emerging issues such
as climate change, resource scarcity and the increasing
interconnectivity of infrastructure systems.

This briefing note describes our ongoing analysis of
current governance systems to inform the
construction of the socio-technical systems model and
contribute to the definition of potential alternative
configurations. We propose to follow a co-
evolutionary approach developed by Foxon (Foxon
2011) to improve our understanding of the processes
by which systemic change could occur.

Introduction
This briefing note forms part of a series of concise
summaries of key issues affecting the transition of
infrastructure services to a more resource efficient,
service based approach. The Land of the MUSCos:
Multi-Utility Service Companies project, or LotM for
short, is based on three observations of current

infrastructure operation: (1) governance based on
unmanaged growing demand is both inefficient and
unsustainable; (2) current design and operation do not
integrate the end-users, in terms of their crucial role in
selecting and using technological options, and the
variety of their wants and behaviours; and (3) separate
and parallel delivery of different infrastructure streams
prohibits the development of potential joint solutions,
or even substitutions, between infrastructure systems.
These characteristics of current infrastructure & utilities
act as obstacles to technical innovation and longer term
sustainability.

The central aim of the project is to address all three of
these challenges simultaneously through the study and
modelling of alternative operation configurations,
which must be: centred on the end-user; concerned
with implementing efficiency improvements; and take
into account multiple utility streams simultaneously.

This note is concerned with the governance of
infrastructure systems and the analysis of how
governance and intervention can support or hamper
progress towards more effective infrastructure service
systems. It summarises pertinent aspects of current
infrastructure governance and describes the analytical
approach proposed for the analysis of opportunities for
more creative intervention into the operation of
infrastructure systems.

Governance of Utility Systems
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.” (Bell 2002). It is not limited to
the actions of national governments but includes the
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policy developed and implemented by a complex
network of non-state actors at international and sub-
national levels (Smith, Stirling, and Berkhout 2005).

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 (Hall et al. 2012). 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 (Rodrik 2007). 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 (Foresight 2008). 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 (Stenzel and Frenzel 2008). 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 (Foxon 2011).

Current system of governance
There has been a shift from decentralised, local
governance of publicly controlled utility systems
towards liberalisation, private provision and
competition (Hall et al. 2012). 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 (CST 2009a).

The current governance structure has developed in a
way that requires that 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 (see Box One
for examples in the Water Industry). 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.

Box One - disjointed regulation in the
water sector
The Department for the Environment, Food and Rural
Affairs (Defra) recent review of Ofwat's role in the
water industry highlights the disjointed role of various
regulators, which can result in wasteful duplication or
conflict of interests (Defra 2011). The review identified
a number of examples of funding decisions taken by
OFWAT that did not reflect the requirements of other
regulators in the water industry. For example, water
companies are subject to obligations which are
enforced by quality regulators (such as the Drinking
Water Inspectorate and the Environment Agency).
There were several examples provided where OFWAT
did not allow funding of the capital works required to
fulfil these obligations.

The report also provided examples of duplication of
governance, for example the long-term Water
Resources Management Plans produced and signed of
by the Secretary of State for the Environment were not
reviewed by OFWAT who instead had a separate
requirement for supply and demand balance planning.

More positively, the existing governance structure has
delivered operational efficiency and protected
consumers rights, although, Hall et al conclude that
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”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.” (Hall et al. 2012). This
conclusion is likely to extend to the transition to a
resource-efficient, service-based utility provision. This is
discussed in Box Two.

Box Two - economic regulation in the
energy sector
The current economic regulation system in the energy
sector was designed to enhance competition and
regulate those parts of the system that were
monopolies (i.e the network) via price controls. Until
very recently it was based on the 'RPI-X' formula, which
restricted companies from increasing tariffs on
monopoly services above the RPI-X percentage (OFGEM
2010a). This has benefited consumers by reducing the
cost of energy but has limited the investment electricity
network companies have made in transformative
infrastructure. It also restricts their ability to make
profit by any means other than increasing throughput,
which disincentivises demand management and
alternative models of delivery, such as Energy Service
Companies (ESCos).

Ofgem has introduced a new regulatory model based
on performance (called RIIO) where revenues are a
combination of incentives, innovation and outcomes
(OFGEM 2010b). Network companies can gain higher
revenue if they deliver network projects under budget,
rewarding innovation. This scheme is very recent and
their impact on future transformation is unproven.

Inter-sector governance
Infrastructure systems are highly interconnected both
through their physical layout and through their
interaction with end users (Rinaldi, Peerenboom, and
Kelly 2001; Steinberger, van Niel, and Bourg 2009). The
physical interdependence is well illustrated by the
interconnectedness of the water and energy systems:
water and wastewater treatment plants are significant
energy users, and becoming more energy intensive as
water quality standards become increasingly stringent
(CST 2009b). Water companies place a burden on the
energy system but also provide a great deal of potential

to generate energy, supporting the energy system. For,
example through anaerobic digestion of sewage sludge
and the use of hydro turbines. A similar example at the
end-user side is hot water, which accounts for 5.5 per
cent of household energy use (Defra 2008). A reduction
in hot water use would not only contribute to
reductions in water consumption but also to a
reduction in energy consumption.

The governance systems have not evolved uniformly
across utility streams and rarely take such
interconnectedness into account. The governance
arrangements have evolved in response to the changes
within of the individual utility systems and thus exhibit
dramatic differences between sectors. For example, the
water sector is highly regulated, with the economic
regulator playing an important role in setting prices and
making investment decisions. In contrast, investment
and pricing of waste management services is left
entirely to the market (Hall et al. 2012).

Governance continues to operate in sector-specific silos
– synergies and interdependencies are largely ignored.
Schemes designed to reduce end-use of energy, such as
building regulations; for example the Green Deal and
the Carbon Emissions Reduction Target (CERT) don’t
address the end use of water. Fragmentation of
regulatory authorities is acting as a barrier to extension
of these schemes to end-use of other utilities and the
resulting resource savings.

Analytical approach
This project aims to study and model alternative
operation configurations, which are centred on the
end-user; concerned with implementing efficiency
improvements; and take into account multiple utility
streams simultaneously. The outcomes of governance
analysis will inform the construction of the socio-
technical system model and will also contribute to the
definition of potential alternative configurations.
Therefore, our analysis must characterise the current
system and identify the potential of that system to
change. The analysis needs to consider the actors and
linkages within a utility system, for example the energy
system, but also the relevant connections between
systems to explore how they could become more
integrated and efficient.
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We propose to follow a co-evolutionary approach
developed by Foxon (Foxon 2011) to improve our
understanding of the processes by which systemic
change could occur. We will undertake the analysis in
three principal stages, which are described in more
detail below:

 Characterising the current system;

 Identifying processes leading to change in
alternative operational configurations (dynamic
processes); and

 Specifying interactions giving rise to or strongly
influencing transition pathways.

Characterising the current system
We aim to develop a better understanding of the
technological and institutional regimes as well as the
business strategies and user practices that shape the
current utility regime in the UK. To support this we will
generate a conceptual representation of the actors and
physical assets and the links between them in the utility
system of interest. Links will be characterised as:

 Financial links - representing financial agreements
between actors

 Governance links - representing informational,
market based or structural interventions that
affect an actors behaviour or attributes

 Information links - representing flows of data or
knowledge between actors

 Physical links - representing asset interconnectivity
and the flow of physical resources between assets.

We will then map the links between utility systems to
show the extent of any integration of utilities and
services. This will be supported by a narrative
description of any barriers to integration. This analysis
will be used to inform the construction of the socio-
technical system model.

Identifying dynamic processes
We recognise that the current system is not
homogenous or static; examples of alternative, service-
based, resource efficient modes of operation exist
within the mainstream mode of operation. We aim to
identify examples of processes that have brought about
these alternative modes of operation, which we term
dynamic processes. We will use a combination of

literature review and case studies to identify the factors
that contributed to emergence of alternative modes of
operation and assess their potential to affect systemic
change.

These factors, and the actors responsible for bringing
about change within the mainstream regime, will help
us to identify opportunities for more creative
interventions that encourage more efficient, service-
based integrated operation of infrastructure systems.
We want to identify not just the factors that affect this
transition but also how they evolved and survived
within or co-existing with the mainstream mode of
operation. This will help us to create more relevant,
robust scenarios for analysis in the socio-technical
systems model.

Detailed Case Studies
A number of examples of alternative modes of
operation supporting more efficient service delivery
have been identified for more in-depth analysis. Each
case study will be investigated in detail to provide
insight into how each case study deviates from
mainstream business structures in the utilities sector
and, as a result, whether and how this makes it more
sustainable. A desk-based study will be followed by a
number of semi-structured interviews for each case
study.

The findings from the desk study and interviews will be
analysed using Foxon’s co-evolutionary framework to
provide a better understanding how the development
of alternative modes of operation occurred, which
factors influenced it, which actors were involved and
how it changes the incumbent equilibrium of different
aspects of the utility industry. This will help us to
understand barriers and facilitators which are either
unique to each case study or form a pattern for a
number of niche models. In addition, it will provide a
number of test cases for the operational validation of
the socio-technical model.

Specifying influential interactions
We seek to analyse the processes and actions through
which the actors in the utility system could enable or
prevent the transition to service-based, resource
efficient utility service delivery models. We will draw on
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the previous stage of analysis, stakeholder engagement
and literature review to consider:

 How the links identified in the characterisation
stage favour or prohibit more resource efficient
business models? To identify mis-incentives or
conflicts created.

 How these links favour or prohibit more
integration of utilities and services? To identify
conflicting regimes or synergies.

 Who would win or lose from alternative business
models? To test potential responses to change.

 How these links might change to decouple service
delivery from throughput? Including the
introduction of new actors and new roles.

The results of this analysis will be used to formulate a
series of scenarios and alternative configurations,
which then will be used to assess their economic and
environmental consequences in the socio-technical
system model.
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