Insights
Beyond measurement

UK carbon reduction plans need
advances in measurement
David Kennedy, Chief Executive of the Committee
on Climate Change

Carbon Measurement and the role
of the National Measurement Office
Robert Gunn looks at the opportunities and
challenges ahead

Why emissions trading is one of our
best options for curbing emissions
NPL’s Jane Burston explains the role of measurement

Supporting climate research
and a low carbon future
Reducing uncertainties in climate data, underpinning
carbon markets and accelerating innovation
www.npl.co.uk/carbon-measurement

Welcome to the edition of
Insights focussed on Carbon
Emissions and Climate
There are few issues more important right
now than finding ways to understand and
adequately reduce emissions. Doing so is a
large scale project that requires the support
of business, academia, government, NonGovernment Organisations (NGOs) and the
general public. We need to explore a variety
of different political, social and scientific
approaches in order to build a picture of
the risks and design appropriate systems to
address them.

The articles within this edition of Insights
relate directly to the Centre for Carbon
Measurement which acts as an independent
and trusted knowledge hub for business,
academia and government. The Centre
works to extend national and international
measurement infrastructure to support
climate data, carbon markets and low
carbon technologies.

In this edition of Insights, we look at some
of the different issues in understanding and
mitigating climate change, from new scientific
ideas designed to improve our understanding,
to the challenges businesses face in trying to
reduce emissions. We explore the contribution
measurement can make and look at where
science sits in this complicated global issue.

www.npl.co.uk/carbon-measurement
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UK carbon reduction plans need advances in measurement

David Kennedy is the Chief
Executive of the Committee on
Climate Change. He previously
worked on energy strategy at
the World Bank, and design
of infrastructure investment
projects at the European Bank for
Reconstruction and Development.
In this article he discusses the
uncertainties that need to be
tackled for the UK to meet its
stringent emissions targets.
The UK has legislated a 2050 emissions target
to reduce emissions by 80% on 1990 levels,
and carbon budgets covering the period
to 2027 compatible with this target. These
embody the economically sensible path which,
along with action from other countries, would
achieve a global objective to limit the risk of
very dangerous climate change.
Our analysis suggests the best approach to
meeting these targets would be based around
early decarbonisation of the power sector
through investment in renewables, nuclear
and Carbon Capture and Storage (CCS), and
extension of low carbon power to surface
transport (through electric vehicles) and
buildings (through electric heat pumps and
possibly electric resistive heating).
There are also important opportunities to
reduce emissions through energy efficiency
improvement, for example, through
implementation of building fabric measures
and use of more efficient appliances.
And the targeted use of sustainable bioenergy,
for example, to substitute for fossil fuels in
generation of high grade heat for industry,
will be key.
In developing and refining this approach,
we will have to resolve current uncertainties,
including those related to measurement.

At the most fundamental level, we need to
learn more about the relationship between
emissions and the climate (i.e. climate
sensitivity), upon which our global climate
objective and national emissions targets
are based.
In order to ensure that these targets are
achieved, we need to improve the accuracy
of emissions estimates for sectors where
there is currently a high degree of uncertainty.
The obvious example here is agriculture,
where there are significant uncertainties
relating to the underlying science (e.g.
about the relationship between application
of fertiliser and resulting nitrous oxide
emissions) and to current farming practice
(i.e. emissions are currently estimated based
on assumptions which may or may not well
reflect current practice).
We also need to better understand the
performance of different technologies. For
example, estimates of energy savings from
solid wall insulation were recently changed
significantly, with implications for design
of policy to support implementation of
this measure. There is also a high degree
of uncertainty about the coefficient of
performance for heat pumps in different
settings. It will be important that these are
resolved in order that policies can be designed
appropriately to support deployment of this
crucial technology. There is a similar degree
of uncertainty around other key technologies,
including carbon efficiency of CCS, lifecycle
emissions of biomass, and fuel efficiency
across the transport modes.
Advances in measurement will allow us to
better design low carbon programmes, and to
better monitor progress reducing emissions.
Both of these are important in helping us to
effectively manage costs and risks of building
a low carbon economy and achieving our
climate objective.
For more information go to www.theccc.org.uk
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Together we’re stronger

Carbon Measurement and
the role of the National
Measurement Office
Robert Gunn is Director, Programmes and Estate, at the National
Measurement Office (NMO). Here he explains how the NMO are
supporting carbon reduction through climate measurement,
and how business can help.

After degrees in Applied Science and Radiation
and Environmental Protection from Kingston
Polytechnic and the University of Surrey,
respectively, Robert Gunn joined the Ministry of
Defence to work in Operational Health Physics. He
primarily worked at the Atomic Weapons Research
Establishment but also had attachments to the
Institute of Naval Medicine and Rosyth Dockyard.
Following the Chernobyl accident he took up a role with the Ministry
of Agriculture, Fisheries and Food planning the response to nuclear
emergencies and regulating discharges from licensed nuclear sites. In
1993 he joined DTI with responsibility for various nuclear programmes
including the Fast Reactor, Fusion and the decommissioning of various
UKAEA sites, later moving in to a policy role concerned with radioactive
waste, nuclear decommissioning and plutonium.
In 2001, Robert left the nuclear area to take responsibility for the
National Measurement System Programmes, initially in DTI and now
at the National Measurement Office, an Executive Agency of the
successor Department for Business, Innovation and Skills. He retains
this responsibility to the present, also now having responsibility for the
related assets on the Teddington estate.
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Carbon Measurement and the role of the National Measurement Office

Interview with Robert Gunn,
Director, Programmes and Estate,
at the National Measurement Office
What is your role?
In practice I and my teams are responsible for
four related areas of work:
• managing a portfolio of programmes, with
a total annual budget of about £60m, which
make up the publically funded part of the
National Measurement System;
• managing the contract for operation of the
National Physical Laboratory (NPL);
• managing the Teddington estate where NMO
and NPL are located; and
• advising ministers on policy on
measurement standards for industrial,
commercial, environmental, healthcare
and regulatory use.

What is the National Measurement
System?
The NMS is an infrastructure made up of
facilities, expertise, knowledge, research
and a legal framework which work together
to enable traceable measurement and the
development of new measurement techniques
and standards which are needed to support
business and the wider society.

Is climate change and sustainability
a big issue for the NMS?
Yes. The NMS Strategy, over the current
spending period, i.e. to 2015, was launched by
David Willetts in July last year. It sets out our
priorities, in particular the need to support six
national challenges, two of which centre on
Energy and Sustainability.

What are your top three carbon
measurement priorities?
The areas where we think the NMS can make
most difference at present are:
1) Work on Earth Observation to support
the climate change targets, particularly the
TRUTHS (Traceable Radiometry Underpinning
Terrestrial- and Helio-Studies) mission,
designed to calibrate Earth Observation
satellites in space.
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Governments need to be able to make
informed choices, based on sound scientific
evidence. We need traceability to the SI and
international measurement standards, in
order to establish the evidence policy makers
need to make reliable decisions on climate
mitigation and adaption strategies. The work
NPL is doing on the TRUTHS mission, and
associated work, will assist the UK in producing
traceable data at the accuracy that is required.
Also important is the work NPL is doing on
the Cryogenic Solar Absolute Radiometer
(CSAR), which will lead to corrections to
measurements made from space. With regard
to TRUTHS there is an issue that whilst the
NMS can address the measurement science
there are major costs involved in putting the
instruments into space which go beyond
our remit.
2) Preparation of gas standards with
increasingly low measurement uncertainties
in order to monitor the low levels and
small changes in greenhouse gases in the
atmosphere.
We need to monitor fairly low levels, and often
very small changes, in greenhouse gases in
the atmosphere to show the existence of
any trends in the concentration of species. In
addition, monitoring measurements have to
be made over periods of several years. High
metrological quality is essential in making
such measurements. The preparation and
dissemination of the necessary standards
with low measurement uncertainties does not
unfortunately have strong commercial drivers
so the NMS is one of the enablers for ensuring
that the necessary quality is achieved.
3) Projects to improve availability and reduce
costs of alternatives to carbon fuels, e.g. the
development of fuel cells and metrology for
wind turbines.
There are clearly strong drivers for companies
to develop commercially efficient and
environmentally friendly alternatives to
conventional energy conversion technologies,
such as fuel cells and wind turbines. But, in
order to judge the claims being made for
the efficiency and benefits which these can
achieve, there is a need for independent and
accurate verification techniques and standards.
This is where the NMS has a role to play.

Carbon Measurement and the role of the National Measurement Office

What challenges will the NMS face
in delivering a carbon measurement
infrastructure?
We consider there are two types of challenge.
First are the technical challenges with making
sufficiently accurate measurements in complex
environments. But the scientists in our national
measurement laboratories have the expertise
and technology and are very well placed to
tackle these.
The more difficult challenge is getting the
buy-in from stakeholders, including businesses
and other government departments. This is
hard to overcome until we have something
tangible to show them on how good
measurement practice can really make a
difference. But it can be done as we have
achieved this in related environmental areas
with the Environment Agency’s Monitoring
Certification Scheme (MCERTS) which covers
emissions to air, land and water.

How far do you think industry
appreciates the importance
of measurement? Has there
been increased recognition in
recent years?
I think there has been some progress but
there is still a mixed picture on this. The
NMS Strategy refers to some good examples
such as Rolls-Royce acknowledging their
critical dependence on measurement, and
development of a measurement training
framework, again including Rolls-Royce along
with BAE Systems, Airbus and instrumentation
equipment manufacturers. But, whilst the
recognition of the importance of measurement
is often strong at the technical level, this
understanding is not carried through to the
senior decision makers at board level.

What would you like to see
business and government doing
to drive forward the UK’s carbon
measurement capabilities?
The NMS Strategy gives the government’s
commitment to work on standards and
techniques to measure greenhouse gas
emissions and increase confidence in data
on climate change, but we cannot achieve
everything on our own. We need to work co-

operatively with the businesses involved in
this field, from the energy suppliers that are
being regulated for their emissions, to those
producing low carbon energy to displace
fossil fuels and also the instrumentation
manufacturers that will benefit from providing
the means to make measurements.
For more information go to
www.nmo.bis.gov.uk

Centre for Carbon Measurement and
the work to improve climate data
Global climate change is one of the most challenging
issues facing policy makers and business today.
Mitigation of and adaptation to climate change
requires coordination and collaboration between
science, business and governments and the Centre
for Carbon Measurement at the NPL is perfectly
positioned to facilitate this.
David Willetts, Minister of State for Universities
and Science, said: “The Centre for Carbon
Measurement brings together academic and
business partners with government and is
designed to ensure that we can have confidence
in the measurements we need to improve our
understanding of the global climate, deliver policies
for mitigating climate change, and accelerate the
development of low carbon technologies.”
We know the climate is changing but the impacts
and timescales of the change are uncertain, making
it difficult to secure international agreements on
climate change, to ensure public buy-in to mitigation
policies and to target adaptation policies with
confidence. The Centre provides a firm scientific
and technological base to better understand these
challenges and address them by reducing the
uncertainty in the data used to generate and validate
climate projections.
Current work includes:
• Leading international efforts to develop improved
standards and techniques for pre- and post-launch
calibration and validation of satellites to ensure that
their data is consistent and reliable.
• Assessing the quality and uncertainty of satellite
data about the amount of carbon stored in
forests, which will support greater accuracy in the
measurements to ensure fair carbon trading and
create a financial value for forest carbon and
reduce deforestation.
• Proposing a satellite mission called TRUTHS which
will provide measurements of energy reflected
and absorbed by the Earth up to ten times more
accurately than is currently available. These
measurements are vital for improving confidence
in climate models.
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The crucial role of metrology

The crucial role of metrology
in measuring and reporting
greenhouse gas emissions
Lois Guthrie is Executive
Director of the Climate
Disclosure Standards
Board (CDSB) and
Technical Director to
the International
Integrated Reporting
Council (IIRC) on secondment from
Zurich Financial Services. She is
responsible for CDSB’s work to
develop a framework for climate
reporting in mainstream annual
reports and for the development
of technical aspects of IIRC’s work.

Here Lois underlines what
measurement science can bring to
the fight against climate change.
A bewildering array of theories, policies,
predictions and models informs our
understanding of climate change, but still
there is no consensus on the action that
should be taken to address the challenges it
presents. The metaphors used to communicate
the urgency for agreeing actions are
increasingly redolent of the language of
science, precision and technology. For
example, commentators call for re-calibration
of economic and political compasses and
they warn of a ticking clock that cannot be
stopped. Compasses and clocks exemplify

How much does your city emit?
A new greenhouse gas (GHG)
emissions monitoring service
was piloted over the summer,
measuring concentrations of GHG
emissions across central London.
Colin Stickland, Head of R&D and
Innovation at Astrium Services
explains what the service is
all about.
Astrium is leading a new project with the
Centre for Carbon Measurement at the NPL
and the National Centre for Earth Observation,
to develop a way of measuring the amount of
greenhouse gases in the atmosphere.
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As part of a pilot scheme for the new service,
NPL, on behalf of Astrium, set up four sensors
at elevated points across London to measure
the concentrations of carbon dioxide and
methane in the city’s air.
The project combines these ground
measurements from a network of four sensors
with airborne measurements and space-borne
data collection.
This greenhouse gas Emissions Measurement
Service takes readings of carbon dioxide and
methane gas concentrations, which are fed
into an atmospheric and transport model to
determine the CO2 equivalent emissions at a
national level, with associated uncertainties,
and identify the sources of these emissions.

City-scale emissions measurement

the way in which the science of measurement
has brought order to our existence. They are
crucial determinants of decisions, action and
assessment of the efficacy of action.

how to express uncertainty in measurement,
how to achieve consistency of approach to
measurement of greenhouse gas emissions,
how to account for impacts, etc.

The last ten years has seen significant growth
in the development of mechanisms for
collecting information about greenhouse
gases emitted by businesses and countries.
Those measurements provide a neutral,
stable starting point from which discussions
about action to address climate change
can develop and it is therefore crucial that
those measurements are stable, reliable and
universally understood just as direction and
time are understood through compasses
and clocks.

These questions are familiar to measurement
scientists, such as those involved in the Centre
for Carbon Measurement at NPL and they will
play a crucial role in providing the consistency,
accuracy and traceability of measurement that
is essential to the efficient operation of carbon
cap and trade schemes, carbon taxes, carbon
reduction programmes and other measures for
managing and mitigating climate change.

Although great progress has been made
through the work of various organisations
including the Carbon Disclosure Project,
the World Business Council for Sustainable
Development and the World Resources
Institute, universal understanding of
greenhouse gas emissions measurement has
not yet been achieved. Outstanding questions
remain on how to categorise emissions,
which co-efficients to use in calculations,

On top of that, the Astrium bus, a converted
London bus which houses a mobile GHG
sensor, was driven around a fixed London
route every day to detect GHG concentrations
at road level. The bus combines the
various measurements to produce a
real-time cityscape video of carbon dioxide
and methane concentrations around
Central London.
3D visualisations of modelled emission sources
over London, the UK and the world, show how
natural sources and sinks of carbon dioxide
compare with man-made emissions over a
cycle of days and weeks. NPL and Astrium can
also supply expert interpretation of results.
The data quality is very important when
you are looking for small changes in gas
concentrations over a number of years, so
the project will be using NPL’s high-quality
calibration gas standards to do the calibrations
of all sensors in the field.

One of the key tasks for measurement
scientists over the coming years will be to
take a central role in developing the technical
methods for business and governments to
monitor emissions and so inform decisions
and actions. In parallel with this they will
also need to develop neutral and reliable
language and international standards to allow
effective and coordinated reporting using
measurement technologies.
For more information go to www.cdsb.net

Currently, emissions from a nation or a city
are calculated using the ‘inventory approach’
whereby activity data, for example the number
of miles driven by an average person, are
multiplied by ‘emissions factors’ which turn
that activity data into the tonnes of carbon
dioxide equivalent. The new Greenhouse
Gas Emissions Measurement Service will
help to validate and potentially improve
the current inventory approach by making
physical measurements and then integrating
them into the models used to produce a
value for country or city-wide emissions. The
measurements will be taken at permanent
elevated sites round the country, and from
aircraft and satellites.
The London measurement campaign has
demonstrated the viability of the GHG
Emissions Measurement Service being
developed by Astrium and its partners.
For more information go to
www.astrium.eads.net
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An Orbiting Earth Management System

An Orbiting Earth
Management System
Alan O’Neill is the
Director of the National
Centre for Earth
Observation. He began
his career at the Met
Office, and joined the
University of Reading as
Director of the UK University Global
Atmospheric Modelling Programme,
a post he held concurrently with a
Professorship in the Department of
Meteorology. He was the founding
director of the Data Assimilation
Research Centre, an institution
which synthesises a wide variety of
satellite data to obtain an accurate
global picture of the climate system.

He has served as a Vice-President of
the Royal Meteorological Society,
and is Chair of the European
Space Agency’s Scientific Advisory
Committee. Here he underlines how
we can improve our systems for
monitoring the Earth.
An improved ability to monitor the Earth
system – its weather, climate, oceans, land,
cryosphere, biosphere, and natural resources
– is vital for us to respond to the challenges
of climate change and the demands of
population growth. Earth-orbiting satellites are
increasingly playing a vital role in providing
an ‘Earth management system’ because they
can provide a consistent global view, better
data and a record of change in important but
remote areas. They provide the evidence for

Nesta to launch carbon
measurement prize
The Centre for Challenge Prizes,
based at Nesta in collaboration
with the Department for Business,
Innovation and Skills is planning
to launch a £150,000 prize fund
for new products and services
that help people understand and
manage emissions or energy use.
Vicki Purewal, Head of the Centre for
Challenge Prizes at Nesta, explains
their ambitions for the competition
and why they have chosen the topic.
The Centre for Challenge Prizes, which
launched in April 2012, aims to increase the

12 |

Insights Beyond measurement

effective use of challenge prizes to stimulate
innovation in areas of national and global
importance. Working with the National
Physical Laboratory (NPL) we have identified
measurement of environmental data as both
important and an area in which challenge
prizes could help create solutions.
One of the world’s most pressing issues right
now is achieving long-term environmental
sustainability and a key component to this is
providing the right supporting measurement
infrastructure.
From our talks with business, government
and environmental organisations we found
that those trying to take steps to mitigate
emissions often didn’t have meaningful data

Nesta Carbon Measurement Prize

informed decision making, supporting the
underpinning science as well as international
policy such as the Kyoto protocol.
Yet we currently fall far short of having a fully
integrated, sustained, comprehensive Earth
management system in space. The system of
weather satellites comes closest to this ideal
for Earth’s atmosphere. A suite of satellites is
maintained and enhanced in a planned way
so that new satellites are deployed as old ones
reach their end of life. Because the information
supply is secured, the whole practice of
weather forecasting has been able to advance
enormously, providing a wide range of services
with widespread benefits for society and
the economy.
We need to repeat this system for earth
management. The planned European GMES
system (Global Monitoring for Environment
and Security) would be an important step in
the right direction. This will consist of systems
which collect data from multiple sources (earth
observation satellites and in situ sensors such
as ground stations, airborne and sea-borne
sensors), process these data and provide users
with reliable and up-to-date information.

to take action or to understand if their actions
were effective. Either the data is not usable or
it doesn’t exist.
This needn’t be the case. Better measurement
generates data in which people, politicians
and businesses can have confidence. This
supports collective action in communities,
nationally and internationally. For example it
can establish baselines, or can enable projects
or actions to reduce emissions to be
compared effectively.
The challenge prize will help address this
by stimulating innovative ideas in this area,
providing support to develop the best ideas
and a reward for the most effective. It will be
open to anyone from businesses of all
sizes, to charitable and civic groups, to
social enterprises.
The prize will invite submissions based on
ideas that are entirely new, offer significant
improvements on existing solutions, or are
new applications of existing technologies,
products or services. Winning entries will

Some of these systems and data sources
already exist, but many developments are
still required in all domains. For example our
national measurement facilities will play a
vital role in international efforts to develop an
orbiting Earth Management System.
This could offer a wealth of data for all
components of the Earth system. The GMES
draws strongly from the technical and scientific
advances made within the science-driven
Envelope Programme of the European Space
Agency.
The data from GMES, and from complementary
satellites, are only part of the requirement,
however. It is also vital that the quality of
the data is carefully evaluated, and that
the information is provided to the user in a
convenient form. Otherwise it is impossible
to decide, for example, whether an apparent
trend in a climate variable is real or an
instrumental artefact. Such information
will be provided by the Centre for Carbon
Measurement at NPL, working in partnership
with the Facility for Climate Monitoring from
Space at ISIC, Harwell.

be able to be developed in working, and
successfully tested prototypes during the life
of the prize. A specific brief will be set and
we will be looking for innovations that prove,
during testing, to most effectively respond to
that brief. We will be looking for innovations
that are user friendly and cost effective, and
of course that ultimately offer significant
potential for enabling significant reductions
in emissions.
Over the coming months we will be
crowdsourcing industry views to identify
the exact nature of the problem and set a
specific brief, which will be designed to attract
the most relevant applications. We will also
be working with NPL and other partners to
put together an expert judging panel and
developing support to offer entrants during
the competition.
To stay updated on this project and its launch
date, please visit:
www.nesta.org.uk/challengeprizes

Insights Beyond measurement

| 13

ISIS

The right measures
for emissions trading
Jane Burston explains why emissions trading is one
of our best bets for curbing emissions and the role
measurement can play in making it a success.
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ISIS

Jane joined the NPL at
the start of 2012 to head
up the Centre for Carbon
Measurement. Prior to this
she was Founder and Director
at Carbon Retirement, an
organisation which leveraged
the EU Emissions Trading
Scheme to reduce emissions
and researched ways to make
it more transparent and
effective. Jane lectures on emissions trading
and carbon offsetting on two Master’s programmes.
She recently presented on this topic to the World
Economic Forum, which has named her one of its
Young Global Leaders.
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The right measures for emissions trading

Emissions trading is one of the
most effective ways of battling
climate change. It provides financial
incentives to reduce emissions
and invest in green technology.
If implemented well, it drives
investment for emissions reductions
to the place where the emissions
reductions are cheapest, reducing
the cost to the economy of meeting
climate change targets.
Emissions trading schemes impose a cap on
emissions from a defined group of participants,
allocate allowances, and let participants
who reduce their emissions profit by selling
them to those participants that would find it
more expensive to reduce their emissions. By
gradually reducing the number of allowances
in circulation, participants are forced to reduce
emissions year on year.
There are those who favour other policy
mechanisms such as taxes, or who favour
free markets with no constraints. But like it
or not, emissions trading is here to stay. For
four years it has been the biggest lever being
pulled within Europe to reduce emissions,
and increasingly it is the policy mechanism of
choice in other parts of the world. Within the
next three years there will be emissions trading
schemes in states and countries representing
50% of global emissions, including California
and China.
But like many market based policies, it is
not without challenges and opportunities
for abuse by the unscrupulous. Mistakes
will inevitably be made and lessons learned
from the development of schemes. Expert
input needs to come from policy makers,
economists, business groups and NGOs. But
for any of these to make informed decisions
and develop an effective system, it needs to be
underpinned by good measurement.

What are the challenges?
At an organisational level, there will be a need
to constantly improve and adapt measurement
systems as policies evolve and challenges arise.
There will be an ongoing need for supply,
maintenance and calibration of systems. As
emissions trading expands into developing
countries, new methodologies may need to be
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developed which reflect the different
political and measurement challenges
these countries face.
Eventually, to make the most of emissions
trading schemes, we will want to connect
them at a global level. This will be particularly
challenging in developing countries where
governments need to offer systems that are
effective but workable in their own economies.
Until the system is universal, we need to
ensure that each independent trading scheme
is designed so as to avoid ‘carbon leakage’,
which involves companies either losing
customers to competitors abroad that do
not have to pay the same carbon costs, or
companies choosing to move their operations
to avoid paying carbon costs.
An undesirable side-effect of emissions trading
which needs to be mitigated is that it risks
putting fuel prices beyond the poorest. This
happens as energy producers pass the carbon
costs to their customers, increasing fuel prices.
A systemic fix can be built into the system - if
the government allocates the revenue it raises
in auctioning off the permits in the first place
to retrofit the homes of the poorest.
Finally, the most widely discussed and
immediate policy problem is that, because of
the shrinking economy, too many permits are
now available to create the desired level of
emissions reduction. This has caused the price
of permits to deflate and could diminish the
value of the system. Policy makers are currently
discussing the number of permits that can be
withdrawn, or ‘set-aside’ from the EU system to
resolve the issue.

The vital role of measurement
For any of this to work, we need to have faith in
the system. Of course these problems can’t all
be solved by measurement alone, but it has an
important role to play in informing those who
are making decisions and using the system.
The success of the scheme relies on having a
fair and reliable system.
Companies monitoring emissions need to
be able to trust their monitoring technology.
And the data must be simple and easy
to use so that it doesn’t disrupt business
processes. Anything that complicates or causes
problems will undermine the system. The
measurement community must find ways to
cheaply and accurately record emissions in

The right measures for emissions trading

a way that provides reliable and timely data.
Developing and testing the techniques and
technologies that allow businesses to monitor
their emissions effectively is one of the most
immediate goals of the measurement industry.

implementing of standards. Systems will then
need to be developed to help companies show
they are meeting these standards.

Knowing their emissions is the first step, but
big polluters will then need to reduce them. In
many cases this will involve new technology
and techniques which are untested. Good
measurement will be vitally important for
proving the technology and so making the
case for its implementation, and then for
monitoring in situ to ensure it is delivering
as expected.

Robust measurement will be important for
ensuring the system works and provides a fair
carbon price. But it also needs to feed into
the development process at a political level.
We need accurate information about the
effectiveness of the system to enable us to
constantly improve it, but also on the impact
the reductions as a whole are having on
climate change.

One notable example regards pumping CO₂
underground, which presents a number of
measurement challenges. One such issue
is how to monitor the capture process,
transportation and storage facilities to
ensure there are no leaks. Onshore, small
concentrations of CO₂ would need to be
picked up over large areas against a natural
background variance of the gas. Offshore,
issues include whether monitoring should take
place at the seabed, or deeper underground so
potential leaks can be detected early.

Take the pressing concern of whether and by
how much we should reduce the number of
carbon allowances in circulation. The decision
will be taken by politicians, influenced by
various interest groups. But underpinning this
will be a broader understanding of climate
change. To be effective in addressing climate
challenges, we need to know how much
we must reduce emissions, and by when, to
prevent dangerous levels of global warming.
We can then take appropriate decisions on
how much we need to reduce them by and,
all other things considered, how much of that
reduction needs to be created by emissions
trading schemes.

The National Physical Laboratory (NPL)
has a number of techniques that can be
developed for these purposes. Our Differential
Absorption Lidar uses optical technologies
to generate a 3D map of emissions and
calculate concentrations. Underwater, gas
bubbles strongly scatter sound, so carbon
dioxide bubbles may be detected using
imaging or sonar techniques. Geo-acoustic
sensors could be positioned on the sea-floor
to detect movement caused by subsidence,
providing early warning of changes in sea-bed
composition that could lead to leakage.
These techniques have potential, but need
further development to provide reliable
measurements in the field.
Once emissions trading systems are up
and running, they need to be universally
coordinated. We need to set international
standards and systems to ensure we are
working to the same system. We need to
know that a tonne of carbon being traded
is the same everywhere. This will require
an understanding and analysis of many
measurements taken over many locations.
It will need to be presented coherently to
policy makers to advise on the setting and

Getting the right support

It is also important for us to justify these
decisions to the public, business and interest
groups. Businesses understandably want to pay
as little as possible; environmental groups want
to reduce emissions as much as possible; and
the public generally want emissions reductions
without too much cost being passed on to
them. Balancing these conflicting desires is not
easy for the architects of the system, but it is
made much easier if we have good scientific
data to base them on, which gives us clear
information on what needs to be done.
In a nutshell, we need to all work together
on this. Measurement is vitally important
but doesn’t exist in isolation. The system
needs support and input from business
and politicians to design it effectively, from
scientists to underpin it and make it reliable
and trusted, and from the general public to
motivate everyone to make it work. These
all exist closely together and require each
other’s mutual support. All this is vital to
developing solutions and making sure a very
promising idea fulfils its potential to reduce
global emissions.
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A Low Carbon Engineer
at the Treasury
Richard Ploszek is Senior Policy
Advisor at the Royal Academy
of Engineering, and currently
seconded to Infrastructure UK at
HM Treasury as Interdependencies
Lead. He describes his job as to be
“an engineer in the world of policy.
My role is to translate engineering
for politicians and politics for
engineers.” Richard talks to NPL’s
Insights about sustainability
and building towards a low
carbon future.
1. What is your background and
your interest insustainability/
carbon measurement?
Back in the mid 1980s, I was in the City working
as a Lloyd’s broker dealing with aviation risks.
This happened to be a time when technical
innovation in commercial aircraft was being
driven by regulation of noise and NOx, and
the commercial driver of reducing fuel bills
by increasing fuel efficiency. Thus, there was a
strong drive to reduce carbon intensity even
before the climate change was fully recognised
as a driver.
Leaving the insurance market, I went on
to study aeronautical engineering. After a
number of years in and around the aviation
industry, during which time reducing carbon
emissions had become significantly more
important, I moved to the Royal Academy
of Engineering in 2000 as a policy advisor.
Knowing how a gas turbine worked proved
enough for me to be given the energy
policy brief and thus my real involvement in
sustainability and carbon reduction began.
Over a bit more than a decade, I was helping
to develop the Academy’s thinking across all
areas of energy policy, ranging from work on
levelised unit costs for electricity generation
and models for wind intermittency, to
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integration of electric vehicles and the future
implications for domestic heating. Towards
the end of this period, we were developing a
systems level view of all of these policy areas,
making more and more interconnections
and better understanding interdependencies
across wider and wider policy areas.
While that work at the Academy continues,
I have moved to HM Treasury to help
develop thinking at a systems level of the
interdependencies in national infrastructure,
naturally encompassing UK energy networks
as well as transport, waste and ITC. All of
the UK national infrastructure systems have
interdependency on the energy infrastructure
and managing those interdependencies
efficiently is a large part of understanding how
new major infrastructure investments can best
add value and enable economic growth at a
systems level.

2. From your perspective what is
the most significant short-term and
long-term challenge to securing a
low carbon future?
Certainly in terms of energy networks,
securing a low-carbon future is becoming
more complex than the fuels we burn or the
amount of energy we use. Making best, and
most efficient use, of the low carbon energy
available is becoming a power management
rather than energy management problem.
In the long term, smart networks will have a
significant role to play in matching loads in
real time to available low carbon generation,
but this assumes that we will have (and the
consumer will accept) loads that are able to
schedule their power requirements according
to current and expected electricity generation
mixes. In the shorter term, more low carbon
sources of energy are needed, especially if
long term shifts to electrifying transport and
low grade heat provision are to be realised.
New nuclear has a role to play in this shift, but
ultimately, a portfolio of many low carbon
sources is needed.

A Low Carbon Engineer at the Treasury

3. Are there any specific associated
infrastructural issues you foresee
from your current role in HM
Treasury to overcoming those
challenges?
My role in Treasury is to be thinking about
and enabling infrastructure operators to take
advantage of opportunities presented by
investments in other infrastructure networks.
At a simple level, that means removing
barriers to the shared use of infrastructure
corridors and enabling new infrastructure
links to be made at lower cost. As the number
and topology of links in a system can have a
positive impact on resilience (balanced off
against an increased risk of common failure
modes), the case for more joint thinking seems
clear. The opportunities to extend, expand
and reinforce networks in this way will, in the
end, be beneficial to our ability to incorporate
smart grids and distribution systems, as well as
to create the connections needed for a more
distributed generation systems at a lower cost
than considering each need in isolation.

4. What would overcoming these
challenges mean for the economy?
A systems-based approach to infrastructure
planning which looks to create opportunities
outside individual projects should allow
significantly more economic value to be
captured and will therefore be directly
beneficial economically and should also
reduce the overall cost of providing
infrastructure based services without
resorting solely to sweating of assets to
achieve efficiencies.

6. Where do you think measurement
plays a role in moving us towards a
low carbon economy?
Carbon measurement is of critical importance
in moving towards a low carbon economy.
It may be an old adage that you can’t value
what you can’t measure, but it holds true in
an area where carbon reductions will have
to be monetised in such a way as to facilitate
financial incentives.
Follow Richard on twitter - @ploz66

Metrology for the 2020s
‘Metrology for the 2020s’ outlines the NPL’s vision
for the future and what metrology will be able
to achieve in the 2020s. This vision is founded
on discussions with government, industry and
the research community. From this we believe
that technological progress in the 2020s will be
driven and constrained by the need to achieve
a sustainable low carbon economy, innovation
through scientific discovery, and the wellbeing
and security of the citizen.
The work our scientists undertake with academics
and industry is at the forefront of contemporary
metrology and NPL’s unique position in the UK has
enabled us to identify four themes within which we
believe metrology will develop in the 2020s:
1. The new quantum SI
2. Measurement at the frontiers
3. Smart and interconnected measurement
4. Embedded and ubiquitous measurement
NPL’s vision can only be developed further in
partnership with our customers, stakeholders and
collaborators - read the full ‘Metrology for the 2020s’
at www.npl.co.uk/2020vision

5. What do you think the biggest
step forward to achieving a Low
Carbon Future could be and how
could it be enabled?
Tackling large, single point CO2 emitters,
such as electricity generators, is conceptually
relatively easy. However, the real wins will
come from tackling widely distributed
emitters such as domestic heating and private
transport, where the problem is encouraging
millions of individuals to adopt changes.

Insights Beyond measurement

| 19

National Physical Laboratory
NPL is a world-leading centre for the development and exploitation of measurement science, technology,
related standards, and best practice in a diverse range of technical areas and market sectors. As the UK’s
National Measurement Institute, our capabilities underpin the UK National Measurement System (NMS),
ensuring consistency and traceability of measurements in support of UK and overseas customer interests. We
aim to provide world-class science and engineering with economic, social and environmental benefits to the UK.
National Physical Laboratory
Hampton Road
Teddington
Middlesex
United Kingdom
TW11 0LW
020 8977 3222
www.npl.co.uk
www.npl.co.uk/commercial-services
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