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Growing demands on the world’s finite resources will mean that resource efficiency will be one of the key determinants of economic success in the twenty-first century. While markets respond to short-term supply restrictions,
they are less effective at anticipating constraints in natural resource stocks. As a result, prudent economic policy
would promote low resource consumption as a vital part of securing future competitive advantage. However, what
policies are required to enable the transition to a resource-efficient economy? This paper summarises the outcomes
of three roundtables with high-level practitioners that examined the challenges faced in three sectors (water, food
and materials) to make general conclusions. It argues that as resource efficiency and related innovation increasingly
become primary benchmarks of a successful economy, it is clear that the UK needs an industrial strategy to address
critical resource challenges and one that goes beyond reducing carbon dioxide emissions.

1.

Introduction

It is increasingly evident that resource efﬁciency (RE) – deﬁned
as the systematic reduction in the quantity of resources
employed to produce goods and services in the economy –
will be one of the key determinants of economic success
and human wellbeing in the twenty-ﬁrst century. This is the
inescapable general conclusion from the science that demonstrates that human societies are already depleting the physical
and biological resources of the Earth at an unsustainable rate
– a problem that is deepening with rising population and per
capita consumption.
This general observation does not, however, tell us much about
the pace at which RE will have to be driven, nor about which
resources will most immediately require management. In general, we know that markets respond to short-term supply restrictions, as was the case with the global spikes in commodity prices
between 2006 and 2008 (FAO, 2008). They do not, however,
anticipate constraints in natural resource stocks. Therefore, a
prudent economic policy would promote low resource consumption as a vital part of securing future competitive advantage, in
advance of the market. Such a policy is also essential for an
efﬁcient transition to a low carbon dioxide economy. A more
efﬁcient transition will be enabled by long-term policy

mechanisms that are implemented before resource-constraint
shocks force change in the economy. Advocacy of such policy
has been a core position for the Aldersgate Group (AG), a
coalition of leading businesses, non-government organisations
(NGOs), professional bodies and political leaders, since its
formation.
What would a resource-efﬁcient economy look like and what
public policies would be needed to enable the transition to
such an economy? The AG addressed these questions in a
recent report (AG, 2010). To inform this work, practitioners
with an interest in three sectors (water, food and materials)
were asked to think about what their sector would be like in a
resource-efﬁcient economy. Those insights were then discussed
in a series of roundtable sessions. The general conclusions are
summarised in this article.
One strong feature that emerged from the discussions is that
resource use has to be considered sector by sector. There are
some very clear common issues – which are highlighted later
in the paper – but these common principles work out differently
in different sectors because of the nature of the resources in
question. The sector examples of water, food and materials
can be found in the full report (AG, 2010), but this article
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focuses on what can be learnt in the way of general principles in
RE. Are there common features that would help us navigate
through the transition to a resource-efﬁcient economy and
manage it well when we get there? The roundtable sessions
answered both these questions with a ﬁrm ‘yes’. There are
indeed general principles of economic management for a
resource-efﬁcient world and what follows is a discussion of
those that emerged from the case studies.

Firstly, lack of political will means that available policy tools
are not utilised. The Stern review (Stern, 2006) concluded that
the future costs of inaction on atmospheric concentrations of
GHGs far outweigh the present cost of mitigation, yet there
are unused opportunities (namely higher carbon dioxide
taxation and emissions trading with more tightly controlled,
auctioned allocations and greater coverage) by which this
future cost could be internalised into prices. Therefore, most
of the cost of current action is borne by the taxpayer through
public spending, rather than consumers who could respond to
more resource-efﬁcient sources of supply. A green tax shift
would ensure that taxes on the things that are valued by
society (such as jobs, incomes and proﬁts) are reduced and the
lost revenue is replaced by taxes on things society does not
like, such as pollution and environmental degradation (GFC,
2009).

2.

RE policies require a lifecycle approach

Policy interventions usually apply at one point of a resource
cycle, but isolated interventions are rarely effective and often
create unintended consequences elsewhere. Effective management of resources necessitates a consideration of the whole
cycle, and often a suite of measures. A good example is the
UK government’s waste strategy (Defra, 2007), which sets out
a hierarchy of options for waste minimisation, material reuse,
recycling and disposal in all parts of the UK. Over time, a
number of policy interventions have been introduced to
reinforce this strategy, from tax on one form of disposal (landﬁll) and European Union (EU) prohibitions on the landﬁlling of
some materials, to various initiatives to create demand for
secondary materials and campaigns to change public and
commercial attitudes to ‘waste’. Policy interventions in other
ﬁelds have impinged on this strategy, as for example in subsidies
for various forms of energy recovery. While it could not be
claimed that the regime is comprehensive or that it guarantees
RE, it does illustrate that, over time, resource management
has called for a range of different interventions at various
points of the cycle, and that the more coordinated these can
be, the better. A recent report by the Environment, Food and
Rural Affairs committee (Efra, 2010) found that Defra’s
waste strategy leaves 90% of waste without speciﬁc recycling
targets and that government knowledge of commercial and
industrial recycling rates is patchy and outdated. A lifecycle
approach will, of course, require an international approach,
with all kind of difﬁculties involved in managing resources
along different ﬁrms and jurisdictions.

3.

Pricing resources and the environment

To make the market work more effectively for RE, the ﬁrst
requirement must be to ensure that prices reﬂect environmental
realities and contribute to the achievement of policy targets,
such as those for greenhouse gas (GHG) emissions. This is
usually expressed by saying that environmental externalities,
by which we mean environmental changes that affect human
welfare but are not reﬂected in markets, are incorporated
into prices. This is undeniably desirable, but there are many
problems and difﬁculties in implementing this in practice.
For many environmental issues, a key difﬁculty is how to quantify and price the externalities. There are at least two signiﬁcant
reasons why this approach is not implemented to a greater extent.
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Secondly, some key externalities are not fully understood. For
example, a current major international research effort on the
economics of ecosystems and biodiversity (Teeb, 2009) draws
attention to the long-term costs and beneﬁts of ecological
systems, and it is obvious that the way we draw on these
systems is an important ‘externality’. Yet we are a long way
from being able to calculate the size of the external costs
concerned, which is clearly required if they are to be internalised
into the price.
The effort to reﬂect environmental costs in price is an essential
one, not least because getting price to be a more accurate
measure of resource and environmental cost will help to
remove some of the perverse price effects noted in the case
study examples. However, for complex environmental problems
such as climate change and biodiversity loss, thresholds may
exist beyond which damage to human welfare is irreversible.
A policy approach that relies simply on factoring external
costs – to the extent they can currently be measured –
into prices risks failing to avoid serious impacts on human
welfare.
An alternative approach is to specify the target outcome explicitly (e.g. quantity of resource consumed or pollution emitted)
and to establish prices accordingly; for example, the approach
recently adopted by government economists in respect of
carbon dioxide pricing, whereby the shadow price of carbon
dioxide is taken to be the point at which enough carbon dioxide
abatement would result to meet the government’s carbon
dioxide reduction targets, which are intended to avoid dangerous climate change. For this policy to be effective, the carbon
dioxide price must be set at a high enough level (for current
ﬁgures see DECC (2009)). Such an approach could be applied
to other environmental issues, but still brings risks of failure
because there is no guarantee that the use of the resource will
adjust to the desired level in response to the price set.
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4.

6.

Pricing policy alone is insufﬁcient

Social equity

Sustainable use of the environment and its resources should be at
the centre of economic policy and analysis. Each case study
example illustrates that pricing policy, however necessary for sustainable use of environmental resources, is not by itself sufﬁcient
to achieve it. The reason, of course, is that prices only work
through markets and depend for their effect on markets working
efﬁciently. There are many examples, not just in the ﬁeld of
resource use, where this does not happen and other policy instruments are then necessary to correct the resulting market failures.

A world in which the use of resources is more closely managed
will throw up more issues of equity of access to those resources,
if productive efﬁciency fails to keep pace with resource
pressures. This effect is already very present in the debates
about water pricing and fuel poverty, and would be exacerbated
exactly in proportion to the degree to which price is used as the
primary control. It can thus be concluded that RE decisions
cannot be taken in isolation from consideration of their equity
effects.

The sector-speciﬁc case studies (AG, 2010) demonstrate that
regulation also has an important role to play. In the water
sector, the role of the regulator is key to ensure there is a business case for companies to innovate. For food, standards need
to be better deﬁned and implemented, and policy in the metals
sector must encourage reuse as well as recycling. In each case,
the regulatory framework has the potential to create economic
and environmental beneﬁts, as well as to drive UK competitive
advantage.

7.

Changing consumer, producer and investor behaviour are all
important for a successful RE strategy, supported by the traditional policy levers of price and regulatory drivers. Historical
evidence supports the view that the UK cannot rely on RE
improvements alone to reduce carbon dioxide emissions, but
must pay attention to what and how much is consumed
(WRAP, 2009).

5.

Resource management has many bottom
lines

From discussions on pricing, it was concluded that optimisation
of resource use cannot be done solely on the basis of monetary
value. There needs to be some form of physical accounting for
the use of key resources on an economy-wide basis and economic decisions will have to balance measures of these resources
alongside more familiar monetary measures. The resource
measures that appear on the nation’s economic dashboard
will have to be carefully chosen; even today we see the beginning
of such an approach with carbon dioxide accounts managed by
statute. Various policies to manage carbon dioxide emissions
require that emissions must be measured and these requirements
should be strengthened (AG, 2007a).
In fact, this is a rather fundamental issue. This research showed
that the single-minded pursuit of efﬁciency for one resource
will often work to the opposite effect for another. While pricing
mechanisms can give incentives to resolve these complex RE
issues at a whole-economy level, they are inevitably imperfect.
The balancing of economic and social considerations to manage
resource use across the economy will require considerable
political judgement, allied to, and aided by, usable measures of
resources.

Resource security

A striking feature of government strategy on two important
resource themes over the last decade has been the reappearance
of security of supply as a major strategic theme. In both energy
and agricultural policy, the prevailing assumptions of the 1990s
about globalisation led policy makers and economists to dismiss
concerns about energy and food security. These concerns have,
however, now re-emerged; for example, food security is a major
part of Defra’s recent food strategy (Defra, 2010). This is not a
reaction against globalisation but a recognition that global
resource constraints may raise issues of availability and price
escalation that require the attention and response of national
governments.
Security considerations are likely to strengthen as resource
constraints tighten and to become signiﬁcant for a number of
other resources. Elsewhere in the world, water is already a
strategic problem. The metals case study in this work raised
concerns both about the price of bulk metals and the strategic
availability of rare materials.

8.

Carbon dioxide

Each of the case study groups involved in this work found
itself considering carbon dioxide impact. This is inevitable
because of the ubiquitous role of energy in the economy,
together, in the case of the food industry, with other large
GHG impacts from biological processes and the use of oil as
a feedstock for inputs. The management of carbon-based fuels
was noted to be one of the most important resource questions
for all the sectors. This reinforces previous arguments (AG,
2007b) that stronger carbon dioxide constraints within the EU
emissions trading scheme (ETS) would stimulate innovation
and therefore economic activity in the EU. It also underlines
two earlier points.
Firstly, it underlines the interdependencies between various
resource management regimes. Carbon dioxide cuts across
everything, but so does, for example, water use. While individual sectors will have rather different circumstances and characteristic approaches to resource management, making sectoral
approaches necessary, a resource-efﬁcient economy cannot
treat the sectors as independent.
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Secondly, in order to be able to make sense of these
interdependencies, the price signal has to be as aligned to
environmental priorities as much as possible. Even though
price by itself is not enough to ensure that carbon dioxide
concentration targets are met, it is key to ensuring that
rational economic decisions are made on things such as the
transportation of foodstuffs or recyclates. The alternative
would be to make inappropriate regulations which control
quantities, and will often fail to anticipate the needs of a
dynamic economy. Where carbon dioxide enters other
resource calculations it must do so at an accurate price to
reﬂect the ‘real’ environmental cost that will drive progress
towards the targets of environmental policy.

(CCC, 2009). More substantial cuts in emissions will require
signiﬁcant changes to carbon dioxide use in many sectors,
involving restructuring of some activities and changes to the
use of natural resources with signiﬁcant indirect carbon
dioxide impacts.

9.

Innovation

The need for innovation was highlighted in each sector study. It
is, by deﬁnition, hard to describe what is yet undiscovered, but
we are aware that increasing RE will depend on improving
processes and that innovation must play a large part in this.
The sectors involved in this study, however, are not hotbeds
of innovation.
This leads to the conclusion that, whether through direct sponsorship or market signals, governments wishing to adopt RE
strategies need to promote research and development (R&D)
into RE science and technology, resource measurement and
resource economics. Because the beneﬁts of such investment
will take time to materialise, a vigorous R&D effort must be
an early part of an RE strategy, as well as the development of
measures to enable and stimulate uptake of innovation.

10. RE to enable a low carbon dioxide
economy
There are a number of market failures that militate against
efﬁcient resource use, and some of them are visible in the
sector examples. They are not just a problem for a future RE
economy – they also undermine today’s efforts to achieve a
low carbon dioxide economy.
This work argues for a resource policy ‘beyond carbon’, but
even if we were to concentrate solely on the low carbon
dioxide transition, as reﬂected in the low carbon dioxide
industrial strategy, we would end up going beyond carbon
dioxide in a search for solutions.

11. Conclusions
As RE and related innovation increasingly become primary
benchmarks of a successful economy, it is clear that the UK
needs an industrial strategy to address critical resource
challenges. The previous government started this process with
the publication of the UK Low Carbon Industrial Strategy
(HM Government, 2009) and increased investment in low
carbon technologies is a key benchmark in the recent Plan for
Growth (HM Treasury, 2011). But we need to go ‘beyond
carbon’ and adopt general RE principles through practices
such as resource pricing and lifecycle management.
RE policies should become key objectives for management of
the economy and should be supported across government
departments. An effective RE industrial strategy would ensure
that UK business signiﬁcantly increases its efﬁcient use of the
world’s limited resources and the British economy maintains
employment and competitive advantage now and in the
future.
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WHAT DO YOU THINK?

To discuss this paper, please email up to 500 words to the
editor at journals@ice.org.uk. Your contribution will be
forwarded to the author(s) for a reply and, if considered
appropriate by the editorial panel, will be published as a
discussion in a future issue of the journal.
Proceedings journals rely entirely on contributions sent in
by civil engineering professionals, academics and students.
Papers should be 2000–5000 words long (briefing papers
should be 1000–2000 words long), with adequate illustrations and references. You can submit your paper online
via www.icevirtuallibrary.com/content/journals, where you
will also find detailed author guidelines.
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