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“On planned policies, rising fossil energy use will lead to irreversible and potentially
catastrophic climate change. ... In the 450 Scenario, we need to achieve an even higher
pace of change, with efficiency improvements accounting for half of the additional
reduction in emissions. The most important contribution to reaching energy security
and climate goals comes from the energy that we do not consume.”

International Energy Agency World Energy Outlook 2011, 9 November 2011.

“The best way to predict the future is to invent it”

Alan Kay, computer pioneer.
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“The decarbonisation goal required to limit warming to 2 degrees, will now require
reductions in carbon intensity of at least 4.8% every year until 2050. ... From 1980-
2010, no country has sustained decarbonisation rates close to 4.8% per year. ... The UK
decarbonised at 3.0% per year in the 1990s during a ‘dash’ for gas power generation
which replaced coal generation.”

Counting the cost of carbon, Low carbon economy index 2011, PricewaterhouseCoopers
LLP, 7 November 2011.

“We need a transformation of the building sector towards zero net energy use ...
Retrofitting older, inefficient houses is the biggest challenge in Europe.”

Energy Efficiency in Buildings: Transforming the Market, World Business Council for
Sustainable Development, August 2009.

Build with CaRe is an international project with the ambition to help
mainstream low-energy construction in the North Sea region and
across the EU. Build with CaRe (BwC) is partly funded by the Interreg
IVB North Sea Region Programme, European Regional Development
Fund. Please visit www.buildwithcare.eu.
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In brief.....
e Dangerous climate change can only be avoided if global greenhouse
emissions begin to reduce before 2020.

e Current predictions show fossil fuel use and global greenhouse gas emissions
increasing for decades.

e Energy efficiency has delivered far more greenhouse gas saving in recent
decades than transformation of supply even without any serious attention by
governments.

e Demand reduction facilitated by radical improvement in energy efficiency
makes it possible to achieve a decarbonised clean energy supply.

e The EU is foremost in having the capability to show how this can be achieved.

e A 40 per cent target for a reduction in EU primary energy demand would
galvanise near-term action consistent with the Energy Roadmap 2050.

e Dramatically enhancing the energy efficiency of buildings is the critical step to
reducing demand.

e Passivhaus quality is a European innovation that can make low energy
buildings a reality.

e There remains huge potential for demand reduction led by mandating
passivhaus quality for new build and for refurbishment of existing buildings.

e Build with CaRe has shown that the knowledge to bring this about already
exists within Europe.

e A massive expansion of transnational learning and dissemination could bring
great benefit.

e Focus on ‘deep’ low-energy refurbishment of the EU building stock can lead
action to tackle climate change; it will also bring multiple benefits in terms of
jobs, skill formation, competitiveness, and health and well-being.

e The barriers that inhibit action need to be addressed by the EU and by
governments.

Build with CaRe is a project partly funded by European Regional Development Fund.
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Executive Summary

Overview

Action to dramatically enhance the energy efficiency of buildings is an essential step
to reducing demand for energy. It will also create healthier and more affordable
environments, a great many jobs and stimulate economies. Only with demand
reduction, led by action on building energy use, can energy supply be decarbonised
rapidly enough to make effective action on climate change a possibility.

At present, across most of the EU, the political will to act on energy efficiency seems
to be lacking. However, passivhaus quality, a European innovation, provides the
platform for action and EU leadership.

The Durban Conference on climate change agreed to EU proposals® for a road map
to draw up a legal framework for all countries to take climate action. This agreement
creates some hope that there will be effective action to tackle potentially dangerous
climate change. But there remains great urgency to begin to reduce global
greenhouse gas emissions well before 2020.

Achieving such a reduction will be extremely challenging. In 2010, global carbon
emissions rose faster than ever. Current projections for future global energy needs
predict major increases in fossil fuel use and greenhouse gas emissions for
decades. The EU can act to provide leadership to help the developing world also
pursue energy saving pathways to a clean energy supply and so avoid the energy
supply and climate change problems that otherwise seem inevitable.

Policies in place in the near future shape the energy picture over the long term. An
accelerated transition to a renewables-based energy supply system seems to offer
the only route to effective and rapid greenhouse gas reduction.

EU climate change targets for 2020 are now seen to be insufficient. The EU can
once more show leadership by demonstrating accelerated growth of renewables and
accelerated reduction of emissions in the near term. But such change will only be
possible with a simultaneous acceleration of progress in energy efficiency and
demand reduction.

Energy efficiency has delivered far more greenhouse gas saving in recent decades
than has been, or will be, achieved by transformation of energy supply. Yet energy
efficiency is still relatively ignored by governments compared to energy supply. A
key message of this paper is that progress in energy efficiency has been dramatic

Durban conference delivers breakthrough for climate, Europa Press Release, Brussels, 11 December 2012,
MEMO/11/895,
http://europa.eu/rapid/pressReleasesAction.do?reference=MEMO/11/895&format=HTML&aged=0&language
=EN&guilLanguage=en.
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but slower than it could have been and there is far more saving still to be had.
Making this saving is now absolutely necessary if there is to be effective action on
climate change. We suggest a target for a 40 per cent cut in EU primary energy
demand by 2050. Such a target should be achievable and would galvanise near-
term action.

The principal message of this paper is that achieving this saving is possible because
of passivhaus and related innovation within Europe. EU action on energy efficiency,
led by the transformation of the building stock to passivhaus quality, will not only
assist the transformation to a clean energy system but will bring many related
benefits.

Presently, improvement in energy efficiency across the EU is far less than planned
and far less than needed. Buildings are responsible for 40 per cent of EU energy-
related greenhouse gas emissions, and energy efficient buildings represent the
greatest opportunity for energy saving and greenhouse gas reduction.

In this paper we show that knowledge of how to build new very-energy-efficient
buildings and how to refurbish existing buildings to achieve great improvements in
energy efficiency is already in place and often makes economic sense. Build with
CaRe partners are demonstrating what is possible but many barriers to widespread
effective action remain. The biggest barrier is lack of political will to accelerate
progress in energy efficiency. New build ambition is insufficient and the rate of
building refurbishment to achieve high standards of energy efficiency is far too low.

The Energy Roadmap 20507 is encouraging and the high energy-efficiency scenario
identifies the need for swift implementation with nearly zero energy buildings
becoming the norm. Accelerated action is necessary before 2020 if ambitious
targets are to be met. In respect of energy efficient buildings, Build with CaRe has
shown that the knowledge exists. What is needed is political ambition and
accelerated learning within and across national borders.

The passivhaus concept is a European innovation. Adopting passivhaus quality as
the standard now for both new build and refurbishment of existing buildings will bring
many benefits in addition to creating the capability to tackle climate change.

Energy use will be minimised, providing financial security for occupants. The poor
health outcomes associated with energy inefficient buildings will be eliminated.
Building performance will be as designed because of the quality built into design and
construction. The healthy internal environments will promote well-being. Skills and
supply chains will be enhanced so promoting job creation and competitiveness.

Energy efficiency and energy supply are intertwined. The current structure of
energy supply, reflecting 20" century priorities, makes rapid progress in energy
efficiency very difficult to achieve and hence also hinders the ability to tackle climate
change. These difficulties are compounded by the continuing subsidies received by

Energy Roadmap 2050, European Commission, Brussels, COM(2011) 885/2, 15 December 2011,
http://ec.europa.eu/energy/energy2020/roadmap/doc/com_2011 8852 en.pdf.
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fossil fuels and nuclear power that far outweigh all subsidies received by renewables
and for energy efficiency.

Yet the cost of electricity from renewables is dropping fast while passivhaus quality
can dramatically reduce energy use in buildings. Transforming the built
infrastructure will create the capacity to transform energy supply and storage.
Energy efficient buildings are key to the ability to tackle climate change.

With political will, the EU can create a new reality and demonstrate leadership on
energy supply, energy storage and energy efficiency. Political will to transform
buildings will demonstrate EU leadership on climate action post Durban.

Cities can lead this change. Transnational learning across national borders,
enabled by Build with CaRe, demonstrates massive potential for innovation, new
thinking and skill formation in construction and related industries. Adopting
passivhaus ambition will bring economic benefits, health benefits and security
benefits in addition to leading the battle against climate change.

Looked at in another way, if there is no near-term action of this kind to transform
buildings, while the long-term 2050 targets on emissions may be met, by then, it will
be far too late to prevent potentially very dangerous climate change.

There are several barriers that inhibit action to accelerate construction and
refurbishment of buildings to very low energy quality such as passivhaus. Key
barriers are identified. Some countries and cities are already tackling them.

Section 1: Wasting energy

Waste of energy is taken for granted. In the UK and across the EU, as in most
developed countries, by far the largest user of energy is the building stock. Nearly
27 million homes in the UK are responsible for over a quarter of the UK's carbon
dioxide emissions. Buildings are responsible for 40 per cent of EU energy related
greenhouse gas emissions. Heating is responsible for over half of UK domestic
carbon dioxide emissions whilst heating, hot water and lighting together account for
four-fifths of the total. There is huge scope for both increased energy efficiency and
greatly reduced carbon emissions in our existing homes and other buildings.

At all levels of society we have grown used to taking energy supply for granted and
planning activity around energy delivered at low cost. Governments focus on
energy supply, but less so on energy efficiency. A very large proportion of delivered
energy is effectively wasted because of inefficiencies in its use.

The biggest barrier to beneficial transformation of the building stock is lack of
political will to set a challenging target. This lack of political will reflects attitudes to
energy efficiency in general and is a consequence of a fossil-fuel economy mindset.
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Section 2: Polluting energy versus clean energy: the road that must
be travelled

Without great subsidy, or any particularly strong mandate, energy efficiency has
delivered far more greenhouse gas saving in recent decades in the developed world
than has been, or will be, achieved by transformation of energy supply. Yet this
energy efficiency has happened ‘under the radar’ and energy efficiency is still
relatively ignored by governments compared to energy supply. Had good advice
given over thirty years ago been followed we could now already be part of a
sustainable and prosperous economy. It was not. There is how no time for further
delay.

A key message of this paper is that progress in energy efficiency has been dramatic
but far slower than it could have been. With a focus on energy efficiency, there is
far more saving still to be had. Making this saving is now absolutely necessary if
there is to be effective action on climate change. Ambitious targets on energy
efficiency not only help achieve environmental goals but stimulate economies and
create jobs.

In developed countries, the exponential rise in primary energy use observed until the
1970s has been halted. Primary energy use remains roughly constant as
economies grow. Now, ambitious focus on energy efficiency, is needed to enable a
fall in primary energy use while economies still grow. The EU can lead such a
transformation.

The principal message of this paper is that achieving this saving and associated
demand reduction is possible because of passivhaus and related innovation within
Europe. Action on energy efficiency, led by transformation of the building stock to
passivhaus standards, will bring many related benefits.

Energy supply and energy efficiency are utterly interlinked. The present energy
supply system promotes inefficiency and makes it almost impossible to optimise the
whole system within which the energy is used. This dysfunctional separation is the
fundamental reason why progress in energy efficiency is slower than it could be,
why the transition to a renewables based economy is slower than it could be, and
hence why efforts to tackle climate change proceed so slowly. These issues are all
inter-related. Accelerating change on energy efficiency and renewables, now
urgently necessary because of the threat of climate change, requires political action
to tackle this dysfunction.

Government policies still, in large part, do not take account of the dramatic cost
reductions in renewable energy that are happening today. Policies, thinking, and
expenditure reflect the realities of the 20" century, not the 21%, although a few EU
countries are showing what is possible. Denmark, for example, already generates a
guarter of its electricity supply from renewables and has ambitious future targets that
demonstrate that the near-term action now needed is indeed achievable. A recent
report has shown that the UK could meet up to 90 per cent of electricity demand by
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2030 with renewables if there is effective action on energy efficiency and energy
demand.

Often spurious debate about costs of renewables also obscures wider benefits from
their introduction and ignores the continuing costs of pollution from the extraction
and combustion of fossil fuels. An energy supply system based on renewables, just
like a building refurbishment ambition based on passivhaus quality, promises a
much healthier environment for citizens everywhere.

Fossil fuels are doubly damaging, creating both global warming and also
widespread pollution. Once these extra costs are taken into account, renewable
energy sources become the most cost effective sources of electricity. The
European Environment Agency has recently reported that air pollution by the
facilities it analysed cost every European citizen approximately €200-330 on
average in 2009 with emissions from power plants contributing the largest share of
the damaging costs. Fossil fuels will continue to pollute even if unproved carbon
capture and storage technologies do actually work technically. There never can be
‘clean coal’.

A recent OECD report notes that renewables will be seen to be uncompetitive while
fossil fuels remain heavily subsidised and that governments must create an
‘investment grade’ policy of support. Yet the transformation to renewables - and
hence to an energy efficient economy - is made much more difficult than it should be
by continuing subsidies to fossil fuels and nuclear power that reflect the priorities of
half a century ago not of today.

In spite of this unequal playing-field, the costs of renewable technologies are
dropping rapidly as deployment grows worldwide and the costs will continue to fall.
Depending on the location, wind and PV either are already or will soon be the most
economical option. PV module costs continue to drop by over 20 per cent for every
doubling of historic cumulative production and onshore wind costs by 14 per cent.
The benefit of renewable technologies such as PV and wind is that they are modular
and scalable.

The combination of cost-effective renewables technologies with grid-compatible
storage promises reliable electrical power with almost no greenhouse gas
emissions. The combination of renewable energy, electrolysis of water, and
production of renewable methane is already being developed by Audi in Germany to
create a renewable fuel for gas powered vehicles.

But without strong government initiatives to stimulate low-carbon investment, path
dependence — the impact of historical investments and current market power — will
encourage investment in dirtier technologies. This means that current attitudes
make promotion of energy efficiency more difficult and tackling climate change more
difficult. Yet the rate of decarbonisation necessary, globally, nearly 5 per cent a
year, year on year, to have a chance of limiting global warming to 2 degrees, is
almost unprecedented in any nation.
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Only a totally focused political effort to make renewables-based supply a reality,
supported by an equally determined focus on energy efficiency, can achieve such a
target. The transformation of the building stock is a key activity in such a transition.

Section 3: Energy efficiency: key to tackling climate change

This need for action very soon on global greenhouse gas emissions has been
recently highlighted. Yet global emissions, far from moderating, are rising faster
than ever. The EU 2020 targets for greenhouse gas reduction, introduction of
renewables, and energy efficiency are too modest to meet the need. Indeed,
emissions in EU countries, when consumption is accounted for, may well have
increased rather than decreased as the national accounts appear to show.

There is a total disconnect globally between what needs to happen and what is
happening. Globally, natural gas consumption is predicted to grow by over 50 per
cent from 2008 to 2035, with strong growth of gas from unconventional supplies
such as shale gas, coal consumption by 50 per cent, and CO, emissions to increase
by 43 per cent.

Switching from coal to natural gas from any source will have little impact on global
warming unless leakage rates for new methane can be kept very low. Shale gas, or
other fossil fuels, will only stay in the ground, as they must, if there is a rapid and
transformative change in political emphasis to support energy supply by renewables
and urgent action on energy efficiency. Attention to the building stock must lead the
campaign on energy efficiency.

Only the EU seems to have the capability to change course and to demonstrate that
a low-emissions path is both possible and beneficial to economies as well as to the
environment.

Section 4: Tackling buildings tackles energy efficiency

Buildings present the greatest single opportunity for an energy efficient economy.
We know from real-life examples by Build with CaRe partners in several countries
what to do and how to do it.

The challenge is to overcome the barriers that presently mean best practice is just a
few isolated examples in order to make best practice common-place across Europe.
Less than 10 per cent of worldwide research and development expenditure on
energy has been spent on energy efficiency. Energy efficiency is a poor relation
compared to nuclear and fossil fuels, yet is key to tackling climate change.

Recent research has shown that over 70 per cent of global energy use could be
saved by practically achievable design. The greatest savings are available in
passive buildings and are dominated by savings in heating and cooling spaces.
These savings could be achieved by designing buildings to the passivhaus
standard. We already have the knowledge to make these savings.
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It would be eminently sensible to spend far more than we do on energy efficiency. A
similar figure to the £200billion investment needed up to 2020 in the UK to develop
new energy supply capacity and to strengthen the electricity and gas grids might be
roughly what it would cost to bring the entire UK housing stock up to or near to
passivhaus standards. Almost no energy will then be needed for heating and
cooling homes. Similar arguments will apply in other countries.

Once the fabric is improved to this degree then the zero-emissions building or even
the energy-plus building become viable options. A focus on energy efficient
buildings will bring systems thinking to the fore and promote energy efficiency more
widely.

With such investment in buildings, total energy use will be significantly reduced and
the occupants of these buildings will also be living or working in much healthier and
more pleasant homes or workplaces. The construction industry will of necessity
have become up-skilled and globally competitive and supply chains will have been
developed that are equally competitive. There can be a focus on renewable energy
supply rather than inappropriate investment in nuclear and fossil technologies
meaning that the energy supply industry also can become globally competitive.

An appropriate mix of support and penalties can stimulate the necessary investment
but innovative thinking will be needed to find the most effective pathways. Ensuring
the necessary financial stimulus to accelerate building refurbishment to passivhaus
or similar standard will be a most effective use of public funds compared to the
massive historical support and subsidy for energy supply by fossil fuels and nuclear.

If this investment to upgrade buildings is not made there will be lock-in of energy
inefficiency and of greenhouse gas emissions because the renewal and
refurbishment that does occur will be to lower standards than could be achieved.
Lack of progress in transforming buildings means lack of progress in tackling climate
change.

Section 5: We must go faster on energy efficiency

Across the EU, the current ambition of a 20 per cent reduction in energy
consumption by 2020 is unlikely to be achieved. Projections indicate a likely
reduction by 2020 of only 10 per cent or less. The reason for this lack of action is
lack of political and financial support for energy efficiency and for energy efficient
buildings.

The EU has admirable long-term intentions to decarbonise buildings by 2050 but,
near-term, energy efficiency remains the poor relation to energy supply. Some long-
term projections, as in the UK, assume continuing need for heating in 2050 because
progress in energy efficiency will have been limited. The UK, like possibly several
other EU Member States, has no clear plan or route map to promote energy
efficiency to the degree required. Such a policy is expensive and wasteful and will
divert investment from action to tackle climate change.
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Germany is one of the most advanced European economies in the promotion of
renewable energy and in demonstrating ‘deep’ refurbishment of buildings to save
three-quarters or more of energy use. The German Energy Concept has a
renovation roadmap targeting an 80 per cent reduction in primary energy demand by
buildings by 2050 and a 50 per cent reduction across the whole economy.

Germany seeks to cut electricity consumption by 25% by 2050, which will be
possible if there is sustained and ambitious progress in energy efficiency. In the UK,
in contrast, electricity consumption is projected to at least double by 2050. A major
reason for the difference is the lack of UK ambition for energy efficiency.

Even in Germany, the need to double the rate of building refurbishment is
acknowledged but there is no clear pathway yet defined to enable this to happen.
Across the EU the rate must at least triple. Lack of urgency across Member States
explains why the EU is falling so far short of the 2020 target for energy efficiency.
There seems no credible strategy so far for making up lost ground while the urgent
need now is to go even faster than planned.

The American Council for an Energy-Efficient Economy has shown how the US
economy could reduce primary energy use from current levels by up to 50 per cent
through an aggressive energy efficiency campaign with benefits for the economy
and for jobs. This is also the German ambition. We suggest a minimum 40 per cent
cut in primary energy demand by 2050 could become an EU target with
transformation of the building stock a centre-piece.

Action must start now. The high energy-efficiency scenario in the EU Commission’s
Energy Roadmap 2050 foresees a 41 per cent decrease in energy demand by 2050
compared to the 2005-2006 peaks. Setting a 40 per cent target relative to an
appropriate baseline would galvanise action which the Roadmap acknowledges
must be implemented swiftly.

The Roadmap highlights the importance of nearly zero energy buildings becoming
the norm. This paper demonstrates that there are major barriers to achieving this
desirable outcome. The time to tackle these barriers is now. As has been stressed,
the benefits will flow not just to the environment but to economies and jobs as well.

Section 6: “Zero-carbon homes” no longer zero-carbon

What happens in refurbishment will be influenced by the standards that are agreed
for new buildings. If these fall short of what is feasible and possible, then the
regulations, the skills, and the supply-chain to make possible ‘deep’ low-energy
refurbishment of the existing building stock may be inadequate for the task.

A low-energy building can only be called low-energy (or low-carbon) if it performs
this way in practice. Low-energy design is meaningless without real-life data on
energy use. The UK body developing standards for 2016 and beyond has
acknowledged that ensuring what is designed is actually delivered will represent a
significant challenge for the whole industry - including designers, the supply chain,
and housebuilders.
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UK-defined “zero-carbon homes” post 2016 will not now be zero-carbon. The
proposed new standard falls short of what is possible and it is freely acknowledged
that the delivered quality is almost certain to fall short of even this standard. This is
likely to mean lock-in of carbon emissions, more expense for owners and occupiers,
and poorer quality.

This UK post 2016 standard may imply that new homes also fall short of the quality
of passivhaus homes as well as falling short on energy efficiency. Without
mechanical ventilation, new UK homes post 2016 may suffer from poor ventilation
and air quality issues. These so-called “zero-carbon homes” cannot be the “nearly
zero-energy buildings” that the EU is requesting from 2020 because the on-site
renewable energy cannot make up for the energy consumed in the home.

The UK Committee on Climate Change has estimated that an additional 6TWh of
renewable electricity supply will be needed by 2030, costing consumers in excess of
£100m at today’s prices, because of the weakening of the UK standard proposed for
so-called “zero carbon homes”. This extra investment in supply may be compared
with the potential saving of £40billion suggested by WWF in a recent report if there
is effective action in the UK on energy efficiency and, in particular, on energy
efficiency in the building stock. Across the EU, such saving could possibly be
multiplied ten-fold: around €500billion no longer needing to be spent on constructing
new energy supply.

These extra costs, resulting from weaker standards, show that supposed cost
savings to business by not having to meet more demanding energy efficiency
standards are illusory as the costs merely reappear somewhere else. But the extra
unnecessary costs to consumers in less energy efficient buildings will be paid year
after year. Focusing on maximising energy efficiency as the priority, rather than
energy supply with energy efficiency trailing behind, makes economic as well as
environmental sense.

This UK decision to weaken standards for new homes will have negative impacts
over decades for industry, for consumers, for innovation and for tackling climate
change and, crucially, in the ability to undertake ‘deep’ low-carbon refurbishment of
the existing building stock.

A concern about the UK development is that it could undermine efforts to promote
energy efficiency in buildings across much of the EU, not just new construction but,
because of the linked supply chains and because of the reduced standards, in
refurbished buildings as well. It is important that such misguided decision-making is
avoided.

Section 7: Misguided Government thinking

The current UK Government believes that it can help business and restore growth
by removing regulation — or ‘red tape’ as regulation is provocatively called. This is
the reason given for weakening standards for post-2016 so-called “zero carbon
homes.
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Such thinking is misguided. Weakening of standards disadvantages the innovators
that are the only hope for a competitive, prosperous, green economy in favour of
businesses that are reluctant to change or to innovate. The weakening of
environmental standards ensures that the economy will be weaker in the future and
less competitive than it could be.

In the partner countries and regions of Build with CaRe, including the UK, we have
encountered many companies and organisations involved in construction that do
wish to innovate and that see demanding environmental standards such as
passivhaus as a challenge to improve the quality of their product and also of their
processes. They innovate, they find ways to cut costs, and they improve quality.

The rolling back of standards for “zero carbon homes”, and the rolling back of
regulation in the UK over display of DECs (Display Energy Certificates), will reduce
the competitiveness of the UK industry, entail poorer quality construction, and make
tackling climate change far harder.

A UK construction task force reported in 1998 that quality would not improve and
costs would not reduce until the industry educated its workforce not only in the skills
required but in the culture of teamwork. These issues remain today and very likely
also apply to a greater or lesser degree in several other Member States. Itis
teamwork that enables passivhaus quality to be delivered.

The urgent need to transform construction in order to create an energy efficient
building stock means that change must happen and happen fast. Innovation and
teamwork are essential in enabling this change. Building to or near passivhaus
standard not only delivers a low-energy home that is pleasant and healthy to live in
but entails exactly the teamwork and high quality standards that should, by now, be
common-place.

Supposedly supporting growth by weakening standards is exactly the wrong way to
go. One of the key mechanisms for improving competitiveness is, in fact, regulation.
Environmental regulation, in particular, stimulates not only beneficial innovation but
also benefits wider society.

A recent report about the USA noted that today’s clean-tech innovations represent
tomorrow’s jobs and GDP growth while the American Council for an Energy-
Efficient Economy has shown how an aggressive energy efficiency campaign could
lead to a cut in United States’ primary energy use of nearly 60 per cent by 2050
relative to business-as-usual projections with benefits for the economy and for jobs.
It is vital that governments grasp the benefits of action to promote energy efficiency
and accelerate reductions in greenhouse gas emissions.

How can innovation in energy efficiency be promoted? The answer may be to
pursue the ‘lean thinking’ vigorously promoted by the UK construction task force in
1998. As well as considering how to eliminate waste of material and waste of
process time, it is now timely also to consider delivered energy as potential waste to
be reduced at every opportunity.
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Section 8: Energy as waste

The confusion created by subsidies for polluting fuels, lack of support and subsidy
for energy efficiency, undemanding improvements in building standards, and ill-
informed political thinking about regulation, means that progress in energy efficiency
is, at present, pre-determined to be slow. A complete redirection is necessary. This
should focus on innovation in construction and promotion of passivhaus principles.

Waste of energy should be addressed by regulation — demanding standards — by
guality of construction and passivhaus standards, and by monitoring in use. Three-
guarters of energy used today can be saved by adopting best-practice passive
technology. This means that three-quarters of energy used today is effectively
wasted.

Nearly a century after the development of centralised electricity generating plant and
half a century after the development of North Sea gas fields, our energy production
and supply system, and our inefficient buildings that need heating systems, seem
the natural order of things. Hence the continuing focus on centralised large-scale
energy supply and new fossil fuel resources such as shale gas.

Building new and refurbishing existing buildings to or close to passivhaus standard
provides the transformative innovation to make it possible to drive out this energy
waste. Passivhaus is a European innovation only two decades old and demands
detailed attention to the house as a system, to the building physics, and to the
importance of avoiding defects in construction.

Building to passive principles is disruptive innovation in the construction industry.
The waste (of energy unnecessarily used for heating) that people either do not
recognise, or that is tolerated, is removed. Build quality is transformed because
without it the passivhaus standard cannot be achieved. The internal air quality is
clean and healthy. A passive building is a building as it should be and is cheaper to
run and to maintain than a building built to conventional standards.

Construction to passivhaus quality has yet to overcome industry conservatism and
become mainstream. Relatively few passivhaus homes (or other kinds of building
built to passivhaus standard) have been constructed for general sale or rent.
Therefore, very few people are aware of the benefits of life in a passivhaus home or
building. This lack of awareness is a major barrier to change.

Innovative companies are showing what is possible but the natural rate of innovation
in construction is not fast enough. Only political leadership can make isolated
examples of best practice become the common-place. Political leadership,
demanding passivhaus standards wherever possible for all new and refurbished
buildings, can drive out waste of energy and stimulate transformation of the
construction industry.

If this transformation happens, shale gas can hopefully be kept in the ground and
energy supply can be transformed. Homes and other buildings need not use any
more energy than they generate while cities can become self-sufficient in energy.
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By adopting passivhaus quality as standard for refurbishment as well as for new
build across the EU, now, Europe can lead the world in construction and workplace
skills. It can demonstrate that effective climate action, post Durban, will not just
reduce greenhouse gas emissions and tackle climate change but also create jobs
and a healthier and more secure environment.

The alternative is a worst-case outcome where some energy-efficiency
improvements are made but buildings still perform poorly, with poor internal air
guality, and still need more energy for heating and cooling than they can themselves
generate. The construction industry will continue largely as it is today. Fossil fuels
will be unnecessarily produced and burned. Carbon emissions that could be
eliminated will be locked in for decades. Tackling dangerous climate change really
will become impossible.

Section 9: Creating a new reality

The UK has led the way in making legally binding commitments to greenhouse gas
reduction but missed an initial target for a 20 per cent reduction in CO, emissions
between 1990 and 2010. It did not achieve an average reduction of just 1 per cent
each year over these twenty years in spite of decarbonising at a rate of 3 per cent a
year in the 1990s during the ‘dash for gas’ (a major switch from coal to gas as fuel
for electricity generation).

The UK’s greenhouse gas emissions actually increased by 3 per cent in 2010,
largely as a result of the heating need of energy inefficient buildings due to a colder
winter. Yet 3 per cent annual average emissions reductions are necessary year on
year to meet the first four carbon budgets to which the UK Government has
committed in legislation. Even this target is far less demanding than the nearly 5 per
cent annual emissions reduction globally that is now required if there is to be a
chance to keep global temperature rise below 2°C. These numbers highlight why
long-term targets, as in place in the UK and the EU, although admirable, do not
meet the present challenge.

A recent report by Shell examining future energy scenarios makes clear that what
happens in the next five years largely shapes the global energy picture out to 2050.
This means that effective steps to tackle climate change must be taken very soon.
Continuing investment in fossil-fuel supplies in the short-term will set back efforts to
tackle climate change even over the very long term.

At present, energy policy, both for supply and for use, seems still dominated by 20™
century ideas of large centralised electricity generators and relatively inefficient
infrastructure. Building or refurbishing buildings to very high energy standards is
often cost effective, and will almost certainly be so over a period of decades. Very
many energy efficiency actions save costs almost from day one. It is mind-sets —
influenced by decades of fossil fuel plenty, by massive subsidies for fossil fuels and
for nuclear technologies, and by a centralised electricity system that institutionalises
inefficiency — that must change.
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The EU is uniquely placed to make change happen — to be the Steve Jobs of energy
and climate change, to create the “reality distortion field” that can lead to the 21
century reality now urgently needed. This “reality distortion field” will focus on
renewable supply and energy storage at all scales, and passive technology
throughout the economy.

Build with CaRe partners in Germany, Holland and Sweden have already shown
how change can happen via the refurbishment of existing buildings to or close to
passivhaus standards. Such work demands detailed attention to both design and to
construction to ensure continuity of insulation and elimination of thermal bridges and
air leakage pathways. This is the kind of attention to detail and design that Steve
Jobs insisted be brought to Apple’s products. It is demanding but is certainly
possible, and will also stimulate real up-skilling and quality improvement by the
construction industry, and enhanced competitiveness of the supply chain.

There will also be great welfare benefits across society. In passive homes, fuel
poverty will be a thing of the past while indoor air quality and well-being can be
outstanding. More than a quarter of Britain’s households are said to be living in fuel
poverty while poor quality housing is a public health problem resulting in £7bn
annual costs to the NHS, social services and education bodies. Building new and
refurbishing homes to passivhaus standards might repay the entire cost of the work
by eliminating these costs to society.

We know how to do it. We now have to act with urgency to make such
refurbishment standard rather than exceptional.

The urgency may be summarised:

e Emissions reductions must happen fast
e Fossil fuels must be replaced by renewables as fast as possible

¢ Much more rapid gains in energy efficiency and demand reduction are
critically important to enable rapid renewables introduction and more rapid
emissions reductions

¢ Buildings present the biggest opportunity for reducing energy use

e The capability for low-carbon ‘deep’ refurbishment exists today

e Refurbishment rates are far too low across the EU

e Current plans are inadequate for the need

e Energy efficiency and tackling energy ‘waste’ must take centre stage.
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Section 10: Necessary actions to accelerate refurbishment
Key issues discussed in turn are:

o Effective target setting and action at EU and Member State level on energy
efficiency

e Focus on passivhaus standards for new build and refurbishment
e Targets and mechanisms for rapid refurbishment
e Investment in training and skills to enable passivhaus standards in practice

e Information campaign on passivhaus benefits for new and refurbished
buildings

¢ Innovative thinking on financial support for ‘deep’ refurbishment
e Transnational learning and knowledge sharing
e Systems thinking and energy storage

e Cities enabled to lead

S10.1: Effective target setting and action at EU and Member State level on energy
efficiency

The EU non-mandatory target for a 20 per cent improvement in energy efficiency by
2020 will, on present trends, be missed by a wide margin. The proposed new
Energy Efficiency Directive seems unlikely to stimulate the radical change needed.

There is no compelling EU vision on energy efficiency in general or in buildings via
‘deep’ renovation in particular. This means that effective, wide-scale programmes
for building refurbishment to ‘deep’ low carbon standards are very difficult to
develop. Exceptions are countries such as Denmark and Germany that have
demonstrated commitment to renewables and to energy efficiency over many years.

The structures and priorities of government can exacerbate this problem. A recent
report has noted that the vast majority of senior staff in the UK Department of
Energy and Climate Change (DECC) are assigned to energy generation rather than
energy saving. The report notes that there is neither a clear target nor ambition for
energy efficiency savings in the UK, nor an indication of what contribution energy
savings can make to the achievement of the carbon targets.

In its forecast of electricity supply for 2050, DECC seems to assume only around
one-third energy saving in the built environment by 2050. Yet we know from
successful projects within Build with CaRe that energy for heating can be reduced
by over 80 per cent and total energy use by over 60 per cent using today’s
knowledge and today’s materials and appliances. Innovation will help us do even
better.
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Attitudes and mindsets within government that reflect a continuing focus on
centralised electricity supply can inhibit the innovation and investment necessary to
drive the transition to a renewables-led system as well as undermining ambition in
energy efficiency. Big cuts to the feed-in tariff for solar PV have undermined a
growing and successful UK renewables industry. In Germany, in contrast, there has
been consistent support for renewables since the passing of the Renewable Energy
Act in 2000. Indeed, the 3GWp PV installed in Germany in December 2011 is
greater than the total PV capacity planned for the UK in 2020. The total installed PV
capacity now in Germany is already almost ten times greater than the UK plans for
2020 — by which time Germany plans that PV will account for 10 per cent of
electricity production.

Yet with very energy efficient buildings, local generation, together with local storage,
can become a major component in an energy network that brings energy efficiency
to the fore. Without a transformation in thinking and leadership from government,
however, this can never happen. Costs will then remain high, buildings less energy
efficient than they could be, fossil fuels cannot be eliminated nearly so fast, and
climate change cannot be effectively addressed.

In contrast to the consistent support for renewables and energy efficiency in
Germany and Denmark, for example, about turns on feed-in tariffs, as in the UK, will
deter investment in renewables and make the achievement of climate change
targets more difficult.

A transformation within governments to bring energy efficiency to the fore seems a
pre-requisite for progress. Misguided thinking that sees benefit in reduced
environmental standards must be eliminated. Only Governments can truly create
the necessary “alternative reality”. Germany’s success in promoting renewable
energy as well as ‘deep’ renovation of buildings shows that commitment by
government, and targets for energy efficiency that reflect the urgency of the need,
are essential.

Now is the time to set targets for renewables and for energy efficiency that match
the need. A target of a 40 per cent cut in primary energy use by 2050 could become
an EU target with transformation of the building stock a centre-piece. The EU
Commission’s Energy Roadmap 2050 states that “Nearly zero-energy buildings
should become the norm”. The way to achieve this ambition is through the adoption
of passivhaus standards.

S10.2: Focus on passivhaus standards for new build and refurbishment

Moving to, or close to, passivhaus standard provides the confidence that buildings
will be constructed as planned and will perform as planned. Award of impressive
standards, codes, or Energy Performance Certificates (EPCs) at the design stage to
buildings designed in the conventional way may imply low-energy performance but
may mean little in practice. A low-carbon building is only low-carbon if it performs as
such.
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A recent report for the UK Government on low carbon construction pointed out that
studies repeatedly show that buildings do not achieve their design criteria, in energy
efficiency terms, when tested post-completion. The report said it is extraordinary
that so little priority is attached to seeing how buildings perform in practice. Such
issues will apply in most countries across the EU.

Building new or retrofitting to passivhaus standard transforms this current situation
where there is general ignorance about building performance and sometimes much
poorer performance than specified. This is one of four important reasons why
designing or refurbishing to passivhaus standard provides great benefit:

e energy use for space heating is minimised,

¢ performance is as designed,

¢ the internal environment promotes well-being, and

e construction is undertaken to high quality standards.

The building is modelled in detail so that thermal performance is known and, once
the design is finalised, no changes that could affect thermal performance are
allowed. Quality is demanded at every stage during design and during construction
of a passivhaus building. The result is a building that is effectively guaranteed to
perform as specified.

Once energy use for space heating is minimised, then it becomes much more
straightforward to address other sources of energy use such as water heating and
appliances, and also to help building occupiers to understand how their behaviour
impacts on overall energy use and to help them modify behaviour to achieve
savings.

S10.3: Targets and mechanisms for rapid refurbishment

EuroACE, the European Alliance of Companies for Energy Efficiency in Buildings,
has pointed out that the recast EU Energy Performance of Buildings Directive does
not create a satisfactory platform for the refurbishment of the existing building stock.
They point out that clear and measurable targets are required.

Renovate Europe has noted that, across Europe, 3 per cent of buildings must be
deep-renovated each year for the next forty years if the 2020 and 2050 energy,
carbon and economic goals are to be met. They note that, at present, only about
1.2 per cent of Europe’s buildings are renovated each year and 0.1 per cent
demolished and estimate that the 3 per cent annual ambition would create up to 1.1
million direct new jobs.

This 3 per cent ambition amounts to at least 5 million buildings across the EU each
year and around 500,000 in the UK. A target of 500,000 homes plus large numbers
of office and commercial buildings, refurbished to standards of very low energy use
each year, is way above anything the UK construction industry has achieved in
peacetime. Such a challenge has to be met but can only be met with unwavering
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political commitment. Clear targets for refurbishment across Europe are needed
together with the political commitment to ensure these are met.

An ineffective policy that does not put in place the skills and the quality to ensure
effective low-carbon construction and refurbishment will only ensure that things just
get worse. A report by the European Climate Foundation has detailed the problem
of lock-in of carbon emissions where sub-optimal refurbishment is undertaken. They
point out that in a sub-optimal scenario, the big reductions in emissions needed by
2050 will become extremely difficult and expensive to achieve.

In respect of new build, the Chief Executive of the Royal Institute of British
Architects has said that in a rush to build quickly and cheaply we risk storing up
unnecessary problems for the future. He pointed out that there does not need to be
any contradiction between building or refurbishing enough homes and making sure
that they are of the highest quality.

So targets and political commitment for both refurbishment and new build are

essential. Only by demanding higher quality standards can the industry move
forward to be able to deliver the quality that is necessary to deliver low-energy
buildings. There needs to be a focus on skills, on learning and quality, and on
systems thinking.

In the UK, the Energy Company Obligation (ECO) is proposed as a mechanism to
involve the major energy supply companies in tackling hard-to-treat and vulnerable
properties. It is concerning, however, that neither the UK Green Deal nor the
complementary ECO take a whole-house approach. Lock-in is therefore very likely.

It is also difficult to see how the ECO will work unless there is a total transformation
of the energy supply industry. The Professor of Energy Policy at Exeter University,

Catherine Mitchell, has pointed out that it is simply not in the interests of the handful
of dominant energy companies and their shareholders to dramatically transform the
energy system, whether on the supply side (as in pervasive penetration of solar PV)
or the demand side (via ‘deep’ low-energy whole-house refurbishment).

EuroACE has likewise warned of sub-optimal outcomes via involvement of energy
supply companies. EuroACE noted that experience from the UK, France and
beyond, suggests that utility companies, when given a strong incentive to act, for
example through an energy efficiency obligation, tend to focus on low hanging fruit —
which will create lock-in.

Large-scale action at the street or neighbourhood level will be necessary and
essential if the necessary ‘deep’ refurbishment rates are to be achieved and costs
reduced to acceptable levels. It will also be essential to monitor performance to
assure building owners and occupants, as well as the authorities, that what happens
in practice is what is claimed by the advisors and installers.

Given the current lack of confidence that the construction industry has the
knowledge and the skills to embark on a massive refurbishment programme that
really could achieve major energy saving, how could an obligation on the major
energy supply companies be most effectively utilised. It might be most effective to
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channel it, at least in part, towards creating mechanisms for learning and skill
formation and to nurture entities that have the necessary skills and dedication to
undertake cost-effective, high-quality, whole-house refurbishment.

S10.4: Investment in training and skills to enable passivhaus standards in practice

The teamworking that was enabled by Skanska during the low-energy ‘deep’
refurbishment of 1970s apartments at Brogarden, southern Sweden, and assisted
by the Swedish Passivhuscentrum, Vastra Gétaland, a Build with CaRe partner, is
still not common-place in any EU country.

In the UK, and, quite likely, in many EU Member States, skills and quality may need
to be significantly improved if passivhaus standards are to be assured. At present,
working practices, with sub-contracting the norm, do not encourage either teamwork
or the highest quality standards that only excellent teamwork can make possible.

The Barker Report in 2004 on UK housing emphasised the need for housebuilders
to improve the quality of customer service and was concerned about the low level of
training undertaken by the industry. In a follow-up study, the UK Office of Fair
Trading found that estimates from two snagging companies indicated that they
would expect to find around 40 snags [faults] for new one bedroom houses and flats
and around 70-75 snags for an average three bedroom family home. These
numbers do not inspire confidence.

The skills and expertise required for refurbishment are similar to those required for
new build — possibly even more so because of the issues that will arise during work
needing expert decision-making. Yet the recent report for the UK Government on
low carbon construction noted that the repair, maintenance and improvement sector
has a poor reputation, with relatively high levels of complaints and disputes.

It is unlikely that these issues are restricted to the UK. A restructuring of the
vocational education system amounting to a paradigm shift has been called for. But
while major changes in training and education are almost certainly necessary, there
is no shortage of skilled people in any Member State. What is essential is to create
a working environment where quality, teamwork and learning are paramount and to
create the learning and training structures that are necessary for high quality
outcomes.

If the magnitude of the challenge is not acknowledged and not properly met, then
the danger is that appropriate skills will not be created, that work will not be
undertaken to the quality and depth of energy saving needed, and that home
owners and building occupants will be left with inefficient and expensive structures
to heat and to maintain. Climate change targets will not be met and a unique
opportunity to create a low-carbon and prosperous Europe will have been missed.

The EU has a potentially very important role to stimulate the learning and skill
formation that a successful and extensive ‘deep’ refurbishment programme across
Europe, lasting decades, will require. Build with CaRe has already stimulated very
successful transnational learning and knowledge sharing. Rather than rushing into
extensive work programmes, it may be preferable to direct Energy Company
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Obligation and other funds in the first instance to ensure learning from success and
knowledge in ‘deep’ refurbishment from across Europe and to develop the skills and
teamwork necessary to ensure work is done to the depth and quality necessary.

S10.5: Information campaign on passivhaus benefits for new and refurbished
building

In promoting low-carbon refurbishment of buildings, governments must ensure that
an information campaign gives people clear and useful information about what can
be done and why. They must also ensure that all work that is done is done to high
standards, and that it really does enable the energy savings necessary. Finally, but
most importantly, governments must ensure that misleading advertising,
inappropriate advice and inflated pricing are identified and warned against so that
building owners or occupiers can avoid getting trapped into high-cost works that
may be inappropriate.

The Bremen Bauraum, developed by a Build with CaRe partner, is an excellent
example of how information can be provided in the most accessible way both to
tradespeople and businesses and also to the general public. The establishment of
such centres in every town and city across Europe could have a hugely beneficial
impact on people’s awareness.

The awareness that good and trustworthy advice can be obtained as well as
financial support for effective refurbishment is critical for success. The
establishment of a network of regional competence centres in Germany is
acknowledged to have been very important.

Persuading the owners of millions of homes to agree to and to undertake ‘deep’ low
energy refurbishment is a massive challenge. Regulations and mandates may help,
but refurbishment, although disruptive, may not be more so than works very many
home owners typically undertake today to increase comfort and convenience - such
as installing central heating or new kitchens and bathrooms. Energy efficiency can
reduce fuel bills but especially important for motivation will be awareness of the
greatly improved comfort and well-being that a home converted to low-energy
passivhaus standard can bring. Equally important is awareness of the financial
benefit of undertaking refurbishment at the same time as other improvement works.

As buildings, homes in particular, become more energy efficient, occupant
behaviour will become more prominent in determining total energy use. A smart
meter in every home and business, planned for the UK by 2020, and across the EU
in at least 80 per cent of homes, should be a catalyst not just for energy suppliers to
improve efficiency of supply but also for providing advice on refurbishment and on
occupant behaviour, and maximising energy efficiency in homes and more widely.

There are major concerns expressed in the UK, however, about the cost and the
nature of the smart meter programme. This will be undertaken totally by the energy
companies. The predicted £11.3billion cost will be passed on to consumers through
their energy bills.
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The introduction of smart meters brings a one-off opportunity to gain an essential
understanding of the ‘deep’ low-energy refurbishment requirements of almost every
home in the EU. There seems little indication at present, however, either that such
information collection relevant to refurbishment, or that productive engagement with
occupiers, is currently planned. In the UK, indeed, the mode of smart meter
introduction provides little confidence that such information could be collected while
retaining the confidence of owners and occupiers. This is a most unsatisfactory
situation. Not to enable such information collection and such engagement would be
a huge wasted opportunity.

It will be critically important to develop ethical but effective ways to engage with
consumers and to use the information that smart meters can potentially provide.
City-based energy companies such as Hamburg Energy or initiatives such as the
Bremen Bauraum that will have the confidence of consumers, unlike the energy
companies, and also have a remit to promote energy efficiency, might be the most
effective vehicles for the introduction of smart meters and for gaining the maximum
benefit for consumers.

Mere provision of smart meters may stimulate some consumers to act on energy
use and to develop more energy efficient lifestyles, but the great majority of
consumers may not find the enthusiasm to make many changes. People cannot be
encouraged or ‘nudged’ to become more energy efficient in their lifestyles until
governments act to make clear that energy efficiency is an absolute priority. A
commitment by government to radical action on energy efficiency, with building
refurbishment leading the way, is the kind of signal that is needed.

There is a hierarchy of actions in planning energy efficiency in buildings.

o Firstly, it is essential to reduce energy waste for space heating and cooling.
Aiming to achieve passivhaus standards and quality is the essential first
step.

¢ Once this ambition is in place then efficiency for production and storage of
hot water can be tackled

e Then there is energy efficiency in appliance use which, as with all use of
energy, has two components, the appliance itself and individuals’ behaviour
and use patterns.

If governments are seen to be serious in dealing with the biggest waste of energy,
space heating and cooling, then there can be effective debate with appliance
makers to bring down energy use very sharply, almost certainly technically possible
in very many cases.

Likewise, if residents and business people sense the urgency for energy efficiency
that must, first of all, come from government, then it will be possible to engage in
effective ways to help enable more energy efficient behaviour. Smart meter
installation and use provides a one-off opportunity to make real progress.
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S10.6: Innovative thinking on financial support for ‘deep’ refurbishment

As noted in the accompanying paper, Green Deal Appraised®, many of the
measures that will be necessary to accomplish ‘deep’ low-energy refurbishment to
achieve passivhaus or near passivhaus standards — with a reduction in total energy
use of well over half — will not pay for themselves within a Green Deal package.
Lock-in of energy use and carbon emissions is likely with a Green Deal or Energy
Company Obligation approach that does not consider the whole house as a system.

Two important aspects must be considered when considering how to finance ‘deep’
low-carbon refurbishment of buildings. Firstly, long-term, such refurbishment should
create value. Looked at from a top-down perspective, financing refurbishment
should not be a show-stopper if the right players with long-term perspectives can get
involved.

Secondly, as work by Build with CaRe partners and others makes clear, the
economics, whether for housing or for commercial buildings, become much more
favourable if refurbishment for energy efficiency is carried out at the same time as
other renovation works. Examples within social housing described within Build with
CaRe include refurbishment at Brogarden, Sweden, and Roosendaal in The
Netherlands.

If the renovations are done but not the low-energy refurbishment, however, then the
economics may change. It may well not be cost effective to revisit the properties at
a later date to do just the low-energy refurbishment. Such thinking applies to almost
every refurbishment/renovation and not doing the works together is very likely to
lead to ‘lock-in’ of emissions.

‘Lock-in’ will also lead to higher costs for owners or tenants. Payment of rents plus
energy costs will become increasingly difficult for many. If, however, homes are
refurbished to become very energy efficient, then there is the potential to manage
costs. If more developers could be persuaded to be innovative like Hastoe Housing
Association in the UK and other social housing providers elsewhere, then costs
would be driven down rapidly and supply chains developed. Refurbishment would
benefit from innovation in new build.

The refurbishment of the Empire State Building in New York is a high-profile
example of energy efficient refurbishment of an iconic commercial building that was
part of a more extensive whole-building renovation. The energy saving component
is estimated to have a three year payback.

Every large building in every city can feasibly do the same thing. At present,
however, this is not happening on any significant scale either for commercial
buildings or for social housing. The commercial sector and the social housing sector
should take a long-term perspective. It now needs social housing providers to learn

8 The ‘Green Deal’ Appraised, Martin Ingham, Build with CaRe, October 2011,

http://www.buildwithcare.eu/articles/78-partners/219-the-green-deal-appraised.
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from what is already being done at Brogarden and Roosendaal, and building
owners, city officials and regulators to work together to accelerate the ‘deep’
refurbishment of commercial buildings.

The majority of buildings across many EU countries, however, are homes where
owners often do not have the long-term perspective that makes ‘deep’ refurbishment
a financially feasible proposition for social housing providers and owners of
commercial buildings.

Subsidies will be necessary as the example of Germany already makes clear. KfWw,
the German Federal Bank for Reconstruction (the Kreditanstalt fir Wiederaufbau)
provides loans of up to €75,000 for refurbishment with interest subsidies and partial
debt relief (the details and incentives depend on the extent of the refurbishment
planned and the energy saving expected). In 2009, out of €20billion invested by
KfW, €9billion went towards energy efficiency in the housing sector. Depending on
the city or region, further subsidy may be available. Hamburg, for example, has
provided extra incentives to promote low-carbon refurbishment.

The sums of money needed for building refurbishment are huge. Getting it wrong
would be disastrous for everyone. Hence the over-arching importance of skills,
expertise and expert advice. If these aspects are well dealt with then taking into
account the overall value tied up in the housing stock in the UK reveals the potential
for funds to be available. The same situation may not apply in all EU Member
States but the principles may be relevant.

Once debt is subtracted, there is residual value of the order of £3trillion or more in
the UK housing stock. Even just 10 per cent of this residual value, about
£300billion, approximates to our estimate of £200billion to undertake ‘deep’
refurbishment of almost the entire stock to low-energy standards.

Buildings are a long-term investment. The finance to undertake refurbishment on
the scale required should also have a long-term perspective. This will become
easier to achieve when, as will almost certainly happen, energy efficient buildings
are valued more highly than those that are less efficient. As energy prices rise, it
seems quite likely that the value of the most energy efficient — and hence
comfortable and cheap-to-run — homes could eventually be at least 10 per cent
higher than that of similar homes that are not energy efficient.

It seems that, with the right incentives - and with the necessary commitment from
the EU and from governments - institutions with long-term financial interests, for
example insurance groups and pension funds, could create the mechanisms to fund
‘deep’ refurbishment on a massive scale if they were rewarded with long-term value
in the form, for example, of 10 per cent of the value of houses of which they had
funded ‘deep’ refurbishment.

If a ‘deep’ refurbishment was made compulsory whenever a house was sold neither
vendor nor purchaser might wish to have this done. But if a significant proportion of
the work was funded by an institution with a very long-term perspective that then
took a charge on the property to compensate, everyone could share the benefit.
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The purchaser would have a much-improved property that costs little to run while
the institution would possess an up-graded asset which would retain value.

A further benefit would result from the interest of the long-term funder in ensuring
that work was done cost effectively and to high quality. Long-term funders might
have the biggest incentive to ensure that all this happens, much more so than
energy companies.

A recent OECD report noted that pension funds’ asset allocation to ‘green’
technologies was less than 1 per cent at present. Such mechanisms for financing
effective whole-house ‘deep’ refurbishment are not discussed in the proposed UK
Green Deal but must be considered if opportunities are not to be lost and a
significant proportion of present-day energy consumption locked-in because only the
low-hanging fruit of refurbishment needs are undertaken. With the right
mechanisms developed, there should indeed be long-term finance potentially
available and arrangements capable of development that can satisfy both investors
and building owners.

Who would do the work? An interesting model has been developed by Hamburg in
Germany, a city with several Build with CaRe partners. The city created its own
publicly funded energy agency in 2009 with a remit to work to develop model
projects for households and to help the city create a low-carbon sustainable future.
Such an organisation that brings together supply needs, energy efficiency, and
energy storage initiatives, seems highly appropriate to coordinating and organising
the refurbishment task.

S10.7: Transnational learning and knowledge sharing

The transnational learning and knowledge sharing that has taken place within Build
with CaRe has been, without doubt, one of the most important aspects of the whole
project. Of especial note has been the exchange of expertise on passivhaus
construction leading to new initiatives in the East of England and elsewhere.

The most effective way to develop the expertise, the skills and the knowledge to be
able to ensure that a massive refurbishment effort can be undertaken across Europe
to the quality levels necessary would be to greatly expand the kind of networking
developed by Build with CaRe. In large part, the necessary knowledge already
exists somewhere.

Now, to support the capital investment in new build and refurbishment to passivhaus
standard that needs to happen across Europe, a huge learning exchange would be
extremely beneficial. There needs to be learning by thousands of people from all
parts of the UK and from all EU Member States.

This is something the EU could very effectively help organise.
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S10.8: Systems thinking and energy storage

As renewable energy becomes a greater and greater part of the total energy mix
and, in particular, as end users make efforts to minimise energy use, it will become
much more common-place to think of energy use within a system and hence of
energy storage. The European Association for Storage of Energy, EASE, has
recently been formed.

District heating can reduce costs and greenhouse gas emissions compared to
individual boilers in buildings. More than four out of five UK homes are heated using
individual gas boilers. In Denmark, in contrast, district heating supplies over 60 per
cent of households and about half the space heating demand in all buildings,
providing significant savings in CO, emissions, and the importance of focusing on
integrated solutions — including the building envelope — is emphasised.

Heating hot water for district heating can be effected by renewable energy, either by
wind and electric heating or by solar thermal methods. Graz in Austria, for example,
has installed 6.5MW of solar thermal capacity. There is enormous potential for
widespread solar thermal heating. In Denmark there is expectation that solar
thermal heat could provide 40 per cent of the energy needed to heat Denmark’s
buildings by 2050.

In the UK interesting initiatives are appearing, typically operated by new companies
focusing on the benefits of energy storage. For example, a supermarket in south
London is storing waste heat from refrigeration, normally discharged as waste, that
could cut the store’s overall energy consumption by about 30 per cent. This
technology has been developed with a local renewable energy start-up company.

As buildings become refurbished and much more energy efficient, all kinds of
options become interesting. One example is an innovative mini-CHP and heat
storage system demonstrated to us recently in a 1950s apartment block being
refurbished to passivhaus standard in Hamburg, Germany. The heating and hot
water were provided by a gas engine that was also generating electricity supplied to
the grid. Heat storage was provided in the form of large cylinders of hot water
enabling the engine to run only for a few hours a day when the demand is highest
and revenue is maximised. Once again, the supplier is a small company supplying
principally sustainable energy systems.

A single unit only a little larger in capacity than a typical gas boiler found in a single
UK house is providing all the heat and hot water for 27 apartments. This unit can be
linked up to thousands of similar units to provide what the operator, Lichtblick, calls
“swarm electricity”. Combined heat and power is achieved in “the swarm” without
the need for extensive roadworks. The generating capacity of a large power station
can become available with a distributed network installed in individual buildings.

The innovators are new entrants not established energy supply companies - for
which such a system would be a threat to their existing business. Volkswagen
brings expertise in engine technology while Lichtblick is a new entrant to the energy
supply business with only a few hundred thousand customers.
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Such “swarm electricity” based on mini-CHP units is an example of the innovation
that is both possible and necessary if there is to be a transition to a clean energy
efficient economy. Often, governments seem to have been overly influenced by
traditional networks and suppliers.

It is urgent now that such inappropriate and out-of-date thinking is overturned and
that local energy supply and storage, integrated with innovative concepts such as
“swarm electricity”, develop rapidly, and hand-in-hand with rapid advances in ‘deep’
low-energy refurbishment of buildings. The building and refurbishment of buildings
to or close to passivhaus standards creates the potential for simplified and local
energy storage. This is why ‘deep’ low-energy refurbishment and local energy
supply are so complementary.

S10.9 Cities enabled to lead

Over half the global population is now thought to live in urban rather than rural
areas. In European countries the proportion is even higher. Progressive cities in
Germany such as Hannover and Hamburg — where Lichtblick is based — are
stimulating low-carbon and passivhaus construction and refurbishment, and
promoting energy suppliers that focus on efficiency and assist consumers to reduce
their use.

Cities such as Hamburg are aware of the importance of renewable energy, of
systems thinking, and of energy efficiency. Governments should therefore enable
cities to make key decisions and investments that can drive forward innovation.

Metrex is a self-help network of practitioners in spatial planning and development at
the metropolitan level. The Metrex EUCO2 80/50 project on planning for energy in
metropolitan areas makes it clear that the first target for energy self-sufficiency is the
reduction of waste energy, particularly from buildings. Once again, making buildings
energy efficient is the critical step forward.

The Metrex report notes that dramatically reduced energy demand from buildings
and vehicles opens up the prospect of metropolitan renewable energy self-
sufficiency, and that new technologies are opening up opportunities for urban land
and buildings to become sources of energy supply and for metropolitan areas to
become power stations of the future.

This potential for energy self-sufficiency within Europe’s metropolitan areas is poorly
appreciated at present. There is tremendous potential for innovation that can
dramatically and beneficially transform our energy landscape. It is likely that this
innovation will be led by new entrants and will operate in very different ways to the
grid system developed some generations ago.

There is admirable activity already in many EU cities but the clear message of this
paper is that progress must go faster. Long-term targets are admirable but short-
term action is essential.
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Barriers

This paper discusses several barriers that can inhibit rapid progress towards low-
carbon construction. None is insuperable and, for many, we highlight countries or
cities that have already found ways to make progress. Most fundamental are the
political barriers, in particular the lack of commitment at EU and Member State level
towards energy efficiency and demand reduction. With political commitment, all
other barriers can be overcome.

Key barriers discussed are summarised below. As we note through the paper,
these barriers will not all apply in all EU Member States. Some countries and cities,
as we note, have made remarkable progress and demonstrate the progress that
could be possible by every Member State if the political will was present.

Political and structural barriers

e Lack of political commitment towards rapid progress on energy efficiency
and demand reduction.

e Lack of effective and mandated targets at EU and Member State level for
energy efficiency and demand reduction.

e Weakening of proposed standards for so-called “zero carbon homes”
e Focus on energy supply rather than demand reduction
e Emphasis on fossil fuels and nuclear electricity rather than clean energy

e Lack of ‘long’, ‘loud’ and ‘legal’ support for clean technologies and demand
reduction

e Focus on long-term targets for emissions reduction rather than deeper near-
term targets and action

¢ Recast EU Energy Performance of Buildings Directive does not mandate the
necessary rate or depth of refurbishment

o UK ‘Green Deal likely to promote mainly shallow refurbishments, and at too
low a rate; ‘Energy Company Obligation’ refurbishments unlikely to look at
the whole house.

e Structure of the energy supply industry
o Public display of DECs (Display Energy Certificates) not mandatory

¢ Involvement of energy companies in refurbishment likely to lead to sub-
optimal refurbishment with ‘lock-in’ of emissions
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¢ Unique opportunities offered by the introduction of ‘smart meters’ to create
detailed awareness of refurbishment options and possibilities for homes and
buildings likely to be wasted

e Lack of emphasis on energy storage and local energy supply

¢ No mechanisms to enable extensive transnational learning and
dissemination of passivhaus principles and know-how

e Towns and cities without the flexibility or the financial independence to
pursue local energy efficient solutions

e No innovation or emphasis to create entities that can undertake efficient and
effective wide-scale ‘deep’ low-energy refurbishment combined with
innovation in local energy supply and storage

¢ Government Housing Strategy ignores low-energy innovation and
passivhaus quality

o Lack of innovative thinking to enable funding of ‘deep’ low energy
refurbishment of homes and buildings

e Lack of consideration of wider benefits flowing from ‘deep’ low energy
refurbishment of homes and buildings, for example job creation and health
and wellbeing

Industry barriers
e Lack of a quality culture and lack of recognition of the benefits thereof
e Lack of interest to promote passivhaus quality

e Lack of skills, training and teamwork to make possible passivhaus quality,
and lack of determination to address this deficiency

o Overstated cost estimates for building to passivhaus quality

e Immature supply chain for many materials and products required for low
energy building

¢ Design performance for energy efficiency not achieved in practice for new or
refurbished buildings

e Little or no post-occupancy evaluation to monitor and improve energy
performance of buildings

e Lack of training and competence centres to ensure a good supply of skilled
assessors capable of ‘whole house’ assessment and of tradespeople
capable of ‘whole house’ refurbishment

e Lack of capacity to undertake the 5 million ‘deep’ low-carbon building
refurbishments needed each year across the EU
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e Lack of advice and training centres for homeowners and building owners and
occupiers

¢ No motivation to link refurbishment to other building works to minimise cost
and maximise benefit

Social barriers
o Wasteful energy use is accepted as normal

e Lack of awareness of passivhaus quality and benefits for health and well-
being

e Problem of ‘lock in’ of energy use and greenhouse gas emissions if
refurbishment not done to ‘whole house’ deep low-carbon standard

e Lack of clear advice and information available to homeowners on
refurbishment and what can be done and why

e Lack of subsidy to incentivise homeowners to undertake ‘deep’ low-energy
refurbishment

e Lack of long-term investment to undertake ‘deep’ low energy refurbishment
by commercial building owners and social housing providers
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1. Wasting energy

“The world has edged incredibly close to the level of emissions that should not be reached
until 2020 if the 2°C target is to be attained. Given the shrinking room for manoeuvre in
2020, unless bold and decisive decisions are made very soon, it will be extremely
challenging to succeed in achieving this global goal agreed in Cancun.”

Dr Fatih Birol, Chief Economist at the International Energy Agency, 30 May 2011
(http://www.iea.org/index_info.asp?id=1959).

To avoid potentially disastrous climate change, energy supplies must be
decarbonised. Such a change will necessitate a massive restructuring of energy
supply with renewable sources of energy displacing fossil fuels. The necessary
investment is great. A satisfactory outcome can only be achieved if large reductions
in energy demand are simultaneously realised. Energy efficiency must show a
dramatic improvement across all economies.

We note in this paper how recent studies have emphasised the urgency of action to
reduce global greenhouse gas emissions if potentially dangerous climate change is
to be avoided. The EU is a global leader in enabling a long-term transition to an
almost zero-carbon economy by 2050. There is impressive investment underway*
to bring the proportion of renewable energy to 20 per cent by 2020 but even greater
ambition is now essential if the EU is to reap the benefits from a fossil-fuel free
economy” and to lead global action to tackle climate change. But the transition to a
low-carbon economy can only happen if there is a similar ambition for achievement
in energy efficiency, led by a transformation in the energy efficiency of the building
stock, as there is for the growth of renewable energy supply. This ambition is
presently inadequate. The biggest barrier to beneficial transformation of the building
stock is lack of political will to set a challenging target. This lack of political will
reflects attitudes to energy efficiency in general and is a consequence of a fossil-fuel
economy mindset. It is manifested, in the UK at least, in mistaken government
thinking about energy efficiency and regulation.

Huge renewable energy growth this decade, if EU countries meet projections, European Environment
Agency, Press Release, November 28, 2011, http://www.eea.europa.eu/highlights/massive-renewable-
energy-growth-this.

In the European Environment Agency press release, Footnote 1, Jacqueline McGlade, EEA Executive
Director, noted: “However, with a concerted effort we can and should go even further to phase in renewable
energy sources"; she also noted that "pollution from coal and gas power plants is costing Europe many
billions of euros a year in health costs.”

page 29 of 149

Build with CaRe is a project partly funded by European Regional Development Fund.

Investing in the future by working together for a sustainable and competetive region. www.buildwithcare.eu



http://www.iea.org/index_info.asp?id=1959
http://www.eea.europa.eu/highlights/massive-renewable-energy-growth-this
http://www.eea.europa.eu/highlights/massive-renewable-energy-growth-this

BwC paper

An EU Strategy for Building Refurbishment
Wasting energy

BUILD WITH CaRe

ENERGY SAVING BUILDINGS

In this paper we outline the problems and how they could be overcome to create a
‘new reality’. Build with CaRe partners are already demonstrating that what is
necessary can already be done. The benefits for jobs, for innovation, and for fuel
security, as well as for the environment will be great. In this first Section, we outline
our attitudes to energy, why wasting energy is seen as the normal way of life, and
how innovation within the EU has created the possibility to transform the energy
efficiency of the building stock.

In the UK and across the EU, as in most developed countries, by far the largest user
of energy is the building stock. Nearly 27 million homes in the UK are responsible for
over a quarter of the UK's carbon dioxide emissions, and non-domestic buildings for
a further 18 per cent. Across the EU-27, homes are responsible for a quarter of
energy related greenhouse gas emissions and commercial buildings for another 15
per cent, 40 per cent in total®. Heating is responsible for over half of UK domestic
carbon dioxide emissions whilst heating, hot water and lighting together account for
four-fifths of the total. There is huge scope for both increased energy efficiency and
greatly reduced carbon emissions in homes already built.

Three-quarters of the UK homes that will exist in 2050 have already been built;
around 60 per cent of today’s non-domestic buildings will still exist and will represent
40-45 per cent of the total floor space’. The existing building stock is where the big
energy savings must be found. Studies in the UK and across the EU show that most
existing homes and buildings can indeed be refurbished to achieve very large
reductions in energy use. At the same time, the internal environment can also often
be greatly improved, promoting health and well-being and eliminating fuel poverty.
These gains are achieved by greatly reducing wasteful loss of heat through the
fabric and by more efficient use of energy in the building, as well as through
improved heating systems and localised micro-generation.

The companion paper, Green Deal Appraised®, outlined a diverse range of
challenges that will have to be overcome if the proposed UK Green Deal programme
for building refurbishment is to deliver the success that is necessary to achieve the
carbon reductions required of the built environment. In this paper we outline more
fundamental barriers that seem to exist almost across the EU — with some
prominent exceptions that demonstrate what can be achieved — that presently
prevent energy efficiency in general and building refurbishment with ‘deep’ cuts in

End-user GHG emissions from energy: Reallocation of emissions from energy industries to end users 2005—
2009, European Environment Agency, Technical report No 19/2011, 15 December 2011,
http://www.eea.europa.eu/publications/end-use-energy-emissions/full-report-2014-end-user.

Building the Future Today, Carbon Trust, 2009,
http://www.carbontrust.co.uk/Publications/pages/publicationdetail.aspx?id=CTC765.

The ‘Green Deal’ Appraised, Martin Ingham, Build with CaRe, October 2011,
http://www.buildwithcare.eu/articles/78-partners/219-the-green-deal-appraised; elsewhere in this document
we refer to it as “Green Deal Appraised”.
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energy use, in particular, gaining the attention and investment they must have if
climate change targets are to be met.

Building refurbishment cannot happen in a comprehensive manner until energy
efficiency takes centre stage. When that happens, building refurbishment can and
must play a central role. Across the EU, progress in energy efficiency is far less
than planned and far, far less than needed.

We outline some reasons why energy efficiency is not pursued with the vigour that it
must be and propose a change of attitude that can, if followed, lead to sustainable
growth. If change of the kind we suggest does not happen, then there seems little
or no possibility of preventing dangerous climate change. On the other hand, the
EU could take the lead in demonstrating how to decarbonise economies while
following a path to sustainable prosperity.

The World Business Council for Sustainable Development® (WBCSD) published a
report’® in 2009 that made clear (p19) that: “We need a transformation of the
building sector towards zero net energy use” if energy reduction and climate change
targets are to be met. This report took a global perspective but noted (p27) that:
“Retrofitting older, inefficient houses is the biggest challenge in Europe.”

To achieve this transformation of the building sector — for both domestic and
commercial properties — and both globally and within the EU - requires several
barriers to be overcome and the WBCSD report alludes to several of these. They
include financial barriers, skill barriers and knowledge and behaviour barriers.
However, perhaps the biggest barrier to creating a truly energy efficient economy —
within which efficient energy use in buildings is a major part - is the way in which we
view energy. At all levels of society we have grown used to taking energy supply for
granted and planning activity around energy delivered at low cost. Fossil fuel
companies and energy supply companies are some of the biggest players in the
global economy. As a consequence, governments still focus on energy supply while
putting less emphasis on energy efficiency. But a very large proportion of delivered
energy is effectively wasted because of inefficiencies in its use. In many EU
countries we have grown used to having energy inefficient houses and buildings, we
behave in energy inefficient ways, and most appliances use far more energy than
need be the case with the necessary innovation.

This 20™ century mindset prevents serious discussion about energy efficiency even
today. If problems of supply arise, or if costs rise, then focus will turn to improving
supply and mitigating cost rises rather than to asking why we need this energy in the
first place.

The World Business Council for Sustainable Development (WBCSD) brings together some 200 international
companies in a shared commitment to sustainable development through economic growth, ecological
balance and social progress, http://www.wbcsd.org/.

10 Energy Efficiency in Buildings: Transforming the Market, World Business Council for Sustainable

Development, August 2009, see
http://www.wbcsd.org/Plugins/DocSearch/details.asp?DocTypeld=25&0bjectld=MzQyMDQ
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As the WBCSD report notes (p14), however: “People do not want “more energy’;
they want more of the services energy provides: heating, cooling, lighting and
communicating. ... The bad news is that since energy is not intrinsically valued,
conserving energy tends to be a low priority for most building owners and
operators.”

The fundamental barrier to achieving an energy efficient economy, and hence to
achieving an energy efficient building stock, with all the benefits that this would
bring, is that wasteful energy use and energy supply is accepted as normal by
consumers and by governments as well. As we note below, governments
emphasise supply not efficiency. DECC, the UK Government Department of Energy
and Climate Change, is weighted very much towards energy supply. There is, at
this moment in time, apparent enthusiasm from UK Government ministers' over
potential new UK supplies of natural gas from shale deposits while the UK
Government is reported*? to be supporting extraction of fossil fuels from tar sands in
Canada, a country that has withdrawn from the Kyoto process and whose
greenhouse gas emissions have risen by a third since 1990*. Such a situation is
not unique to the UK. The concerns outlined here will apply in many other EU
countries.

The consequence of this attitude is that untold £billions have been spent on
exploring and producing North Sea gas only for a significant proportion to be
effectively wasted by being burned in central heating systems across the UK. The
heat produced promptly leaks out of energy inefficient buildings just as water will
leak out of a swimming pool with cracks in the walls. There would be an outcry if
almost every home in the country had a swimming pool that had continually to be
topped up with water because so much leaked away, yet this is exactly the situation
with energy to heat buildings in countries such as the UK.

Other EU Countries bordering the North Sea, such as The Netherlands, have
followed a similar path while, across Europe, Russian gas is likewise wasted.
Consumers have effectively wasted a large portion of the £billions spent heating
their homes — most by gas — because their homes are energy inefficient.

Tolerating such waste sustains inefficiency and inhibits innovation which is why
government ministers are still expressing great interest in new supplies of gas, much
to be wasted heating inefficient homes. Irrespective of whether there is more gas to

" The potential for shale gas is worth exploration, Charles Hendry, guardian.co.uk, Thursday 22 September

2011, http://www.guardian.co.uk/environment/2011/sep/22/shale-gas-exploration; Charles Hendry is minister
of state at DECC.

2 uK secretly helping Canada push its oil sands project, Damian Carrington, guardian.co.uk, 27 November

2011, http://www.guardian.co.uk/environment/2011/nov/27/canada-oil-sands-uk-backing

13 canada condemned at home and abroad for pulling out of Kyoto treaty, China calls Canada's decision

'‘preposterous’, while Greenpeace says the country is protecting polluters instead of people, Damian
Carrington and Adam Vaughan, guardian.co.uk, 13 December 2011,
http://www.guardian.co.uk/environment/2011/dec/13/canada-condemned-kyoto-climate-treaty.
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be found and supplied, it would be far more efficient and far more comfortable for
homes and other buildings not to need this piped-in waste. Supporting new
production of fossil fuels undermines the effort to develop renewable energy
supplies, with dangerous long-term consequences for climate change (Section 9).

Much of manufacturing around the world has been transformed by so-called ‘lean
thinking’, where elimination of waste drives out cost and drives up quality. But
energy has been largely absent from the wastes pursued in this campaign, perhaps
because it has been too cheap and because we do not easily appreciate how it is
being wasted. Now, with the threat of climate change more urgent than ever, it is
essential also to treat energy use as another activity where waste must be
relentlessly eliminated wherever possible. As we already know from building
refurbishments being done now to very high standards of energy efficiency in
partner Build with CaRe countries, the result can be health-giving and
transformative.

As we describe later in this paper, Toyota, the company in Japan that largely
developed ‘lean thinking’, found that eliminating waste reduces cost and increases
guality. By a relentless focus on innovating to eliminate waste they achieved
change that the rest of the car industry would have previously claimed to be
impossible.

With passivhaus™ thinking, similar improvements are now being made in how we
think about and construct or refurbish buildings. Making huge cuts in the use of
energy by buildings does not necessarily imply either huge cost or worse
performance. In fact, quite the reverse. Homes built or refurbished to or close to
passivhaus standards will usually be far more pleasant, healthy and comfortable to
live in.

New thinking is needed to make possible a wide-scale transformation of the EU
building stock to the very high standards of energy efficiency that we know are
possible. Established mindsets, both among politicians and among the industry, are
often the hardest things to change; which is why energy efficiency remains in the
slow lane. As we describe below (Section 9), we need a ‘new reality’ about energy
use and energy efficiency if we are to have any chance of meeting climate change
targets. As passivhaus thinking about construction teaches us, this new thinking
can bring many benefits: jobs, skills, healthy environments, a clean energy supply
system based on renewables, and, in particular, a real possibility of tackling climate
change.

The EU is the global leader in passivhaus innovation. By bringing this thinking to
the mainstream along with a dramatic acceleration in action on energy efficiency,
the EU can demonstrate sustainable growth with great benefits for its citizens. Only
with such leadership, can other countries worldwide follow our example'® and realise

14 see http://en.wikipedia.org/wiki/Passive_house for a description of passivhaus standards and examples.

 The developing world in Asia, in particular, is driving increases in global carbon emissions, with an increase

of 10 per cent in China in 2010 (Record High 2010 Global Carbon Dioxide Emissions from Fossil-Fuel
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similar benefits. Such leadership on energy efficiency, allied with single-minded
focus on decarbonising energy supplies, is the only option if potentially dangerous
climate change is to be avoided.

What must not happen is any relaxing of environmental standards for buildings in
EU countries under the misguided impression that such action can stimulate growth.
Any such action would set back everything that is desirable, not just action against
climate change but also innovation, job and skill creation and improved health and
well-being. We outline in Section 10 below how a forward-looking process to
promote energy efficiency in buildings can evolve and warn in Section 7 about
misguided government thinking on environmental regulation.

Combustion and Cement Manufacture Posted on CDIAC Site, Contributors, Tom Boden and T.J. Blasing,
http://cdiac.ornl.gov/trends/emis/perlim_2009 2010_estimates.html); a recent study of China’s emissions
increases between 2002 and 2007 has identified the major role of capital investment including buildings and
the lock-in of carbon emissions that energy inefficient buildings entail: "large parts of the new building stock
put in place at the moment may not be constructed in an energy efficient way nor for a long lifetime. The
resulting lock-in effects are largely avoidable because energy-efficient new-built can be created at negative
or little extra costs.", A “Carbonizing Dragon”: China’s Fast Growing CO2 Emissions Revisited, Jan C. Minx
et al, Environ. Sci. Technol., 2011, 45 (21), pp 9144-9153.
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Polluting energy versus clean energy: the road that

must be travelled

“Renewables subsidies in 2010 were $66billion against $409billion for fossil fuels”

International Energy Agency World Energy Outlook 2011, 9 November 2011
(http://www.iea.org/index_info.asp?id=1959).

"In the next few years the mainstream world is going to wake up to wind cheaper than gas,
and rooftop solar power cheaper than daytime electricity. Add in the same sort of deep long-
term price drops for power storage, demand management, LED lighting and so on — and we
are clearly talking about a whole new game.",

Justin Wu, Bloomberg New Energy Finance, Onshore wind energy to reach parity with fossil-
fuel electricity by 2016, 10 November 2011, http://bnef.com/PressReleases/view/172.

We focus here on energy supply because energy supply and energy efficiency are —
or rather should be - totally and utterly interlinked. At present, they are not. An
energy supply system, such as that presently dominant in most of Europe and the
developed world, sells electricity and fuels as commodities. In other words, the
production and sale of electricity (and of fuels such as gas for heating) is quite
separate from their use®. Such an arrangement promotes inefficiency and makes it
almost impossible to optimise the whole system within which the energy is used. As
we noted in Section 1 above, users of energy are not interested in electricity, in gas
or in fuels. They want the services the energy makes possible.

It is this dysfunctional separation between energy supply and energy use that is the
fundamental reason why progress in energy efficiency is slower than it could be,
why the transition to a renewables based economy is slower than it could be, and
hence why efforts to tackle climate change proceed so slowly. We note in this

% There are many examples of energy efficiency campaigns conducted via energy supply companies in the

UK and elsewhere but, as we note below (Section 8) the overall impact has not been great, a primary
reason being the separation between use and supply. One location where a more focused attempt to
involve supply companies in supporting energy efficiency has been successful over time is California. In
California, there has been a 40 per cent reduction in electricity use relative to the rest of the United States
where there has not been such attention on energy efficiency. Information on California is given in a recent
blog about the rebound effect (and lack of evidence for it) by David Goldstein of the US National Resources
Defense Council: Some Dilemma: Efficient Appliances Use Less Energy, Produce the Same Level of
Service with Less Pollution and Provide Consumers with Greater Savings. What's Not to Like?, David
Goldstein, 17 December 2010,
http://switchboard.nrdc.org/blogs/dgoldstein/some_dilemma_efficient_applian_1.html.
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section how these issues are all inter-related. Accelerating change on energy
efficiency and renewables, now urgently necessary because of the threat of climate
change, requires political action to tackle this dysfunction. Hence, while costs and
skills to promote ‘deep’ building refurbishment across Europe need to be dealt with
and are discussed below (Section 10), the biggest barrier to mainstreaming low-
carbon construction and to accelerating refurbishment is political. There has not
been the necessary political urgency for action. It's no surprise that those EU
countries that are farthest advanced in developing a renewables economy, because
of the political commitment that renewables have received, are also the countries
most advanced in promoting energy efficient buildings.

Hermann Scheer, one of the authors of the German Renewable Energy Act posed
the problem in blunt terms*’: “There can be no environmental revolution in energy
supply without creative destruction (a la Schumpeter) in the existing conventional
energy industry.” The issues were described in more measured terms by Walt
Patterson in a briefing paper'® in 2007: “If we are to redesign our energy systems
within a timescale that will prevent dangerous climate change, we need to move
beyond the prevailing fixation on fuels and electricity. We need to identify and
distinguish the systems — the complete systems — that deliver the different energy
services we desire. A complete system includes the end-use energy technology, the
fuel or electricity to run it, and the natural ambient energy of the surroundings. Only
by taking this whole-system approach can we find the best ways to upgrade the
systems, the investments involved and the policies to foster these investments.”

Patterson goes on to point out that transforming energy structure also means
transforming infrastructure including buildings: “Transforming energy systems
means transforming infrastructure. That means investment. When traditional energy
policy talks about infrastructure it means pipelines, power stations and other
technologies to deliver fuels and electricity. For climate security and fuel security,
however, what really matters is the energy service infrastructure — the buildings,
appliances and other technologies that give us comfort and illumination and the
other services we want.” We discuss systems thinking in Section 10.8.

In fact, since the mid-1970s, when energy efficiency first gained serious attention
following the first oil price shock, there has been remarkable progress in spite of lack
of government interest. Without this progress, not predicted at the time, there would
not now be the brief window of opportunity still available to act on climate change.
So much more could have been done over the last thirty years, however, had
governments taken energy efficiency and demand reduction seriously. Now, there

" In the Foreward of The Solar Economy: A Sustainable Global Future, Hermann Scheer (Earthscan 2002;

first published in German as Solare Weltwirtschaft, 1999).

18 Transforming our energy within a generation, Walt Patterson, Chatham House Briefing Paper, June 2007,

http://www.chathamhouse.org/sites/default/files/public/Research/Energy,%20Environment%20and%20Devel
opment/bp0607climatewp.pdf.
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has to be a rapid transition to a ‘soft’ path, one that could have been followed, with
huge benefit to society, over three decades ago.

Thirty-five years ago, Amory Lovins published a seminal paper*® that posed the key
guestion we are still grappling with today. He outlined two divergent paths along
which America’s energy policies might lead: “The first path resembles present
federal policy and is essentially an extrapolation of the recent past. It relies on rapid
expansion of centralized high technologies to increase supplies of energy, especially
in the form of electricity. The second path combines a prompt and serious
commitment to efficient use of energy, rapid development of renewable energy
sources matched in scale and in energy quality to end-use needs, and special
transitional fossil-fuel technologies. This path, a whole greater than the sum of its
parts, diverges radically from incremental past practices to pursue long-term goals.”
In particular, he noted that these two paths are likely to be mutually exclusive
because commitment to the first may foreclose the second.

Lovins noted that the first path, the ‘hard’ path, entailed potentially serious
environmental risks whereas the second, ‘soft’ path would have small and reversible
environmental impacts: “The hard path entails serious environmental risks, many of
which are poorly understood and some of which have probably not yet been thought
of. Perhaps the most awkward risk is that late in this century, when it is too late to do
much about it, we may well find climatic constraints on coal combustion about to
become acute in a few more decades: for it now takes us only that long, not
centuries or millennia, to approach such outer limits. The soft path, by minimizing all
fossil-fuel combustion, hedges our bets. Its environmental impacts are relatively
small, tractable and reversible.” Even in 1976, Lovins was warning about the
possibility of dangerous climate change due to excessive fossil fuel use and how
this could be avoided through a transition to a more sustainable energy path.

Had Lovins’ lower cost ‘soft’ path been followed by the United States from this time,
it is almost certain that there would now be no debate about climate change or any
need to take urgent action now to bring about a renewables based energy supply
system. Fossil fuels would be used only in moderate amounts and energy efficient
ways of living and working would be the norm world-wide.

Two things happened after Lovin’s paper was published. Firstly, the fossil fuel
industry and the energy supply industries continued to influence decision-making.
From an energy supply perspective, the hard path was followed.

Lovins published two figures showing schematically how gross primary US energy
use might evolve in the fifty years between 1975 and 2025. The ‘hard’ path
remained 100 per cent fossil fuel and nuclear driven while total primary energy use
increased about three fold. In the ‘soft’ path, nuclear was abandoned right at the
start and use of fossil fuels was eliminated by 2025. By 2011, his figure for the ‘soft’

19 Energy Strategy: The Road Not Taken? Amory B. Lovins, Foreign Affairs, 1976, available from

http://www.rmi.org/Knowledge-Center%2FLibrary%2FE77-01_EnergyStrateqyRoadNotTaken.
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path shows ‘soft’ technologies have about two-thirds penetration. In fact, in 2010,
the proportions in gross primary US energy use were® 83 per cent fossil fuel, nearly
9 per cent nuclear and just over 8 per cent renewable (which includes biofuels for
transport) — a very ‘hard’ path indeed. The path followed by the UK is even more
‘hard’ with an even smaller renewables proportion® by 2010. Luckily, as we note
below, some other EU countries have been more alert to the importance of making
the transition to a fossil-free economy.

The second outcome since 1976 might well have surprised Lovins at the time he
wrote his paper, however. His figure for the ‘hard’ path, reflecting the prognosis of
US energy agencies at the time, predicted that gross primary energy use might rise
from about 75 quads® in 1975 to around 200 quads by 2011. In fact, in 2010, US
gross primary energy use was about 98 quads, only around half of what was being
predicted thirty-five years before and not so very different to the 90 quads or so that
Lovins was predicting might be possible via the ‘soft’ path. The path remains hard
but total primary energy use is only half that predicted.

The principal reason is energy efficiency. Without any major effort, the market-place
for energy efficiency in the United States has delivered four or five times as much
energy saving (called ‘negawatts’ by Lovins®) as has been supplied by new sources
of energy. This is a fantastic result as it means that there is still time, just, to act to
combat climate change which there most certainly would not be if the projections
from the 1970s had proved correct.

It's a similar story in Europe, at least in the UK. Professor Peter Chapman of the
UK’s Open University published a detailed analysis* in 1975 of the UK’s energy
options over the next forty years or so — about to now in other words. He observed
that the UK’s primary energy use had been rising exponentially over the past fifty
years or so with an apparent doubling time of thirty-seven years, corresponding to a
growth rate of 1.87 per cent per annum (the 60" Anniversary Digest of UK Energy
Statistics® in 2009 gave some historic data showing that UK primary energy use
increased by 40 per cent in the twenty years after WWII from 1948 to 1968).

%0 Detailed information can be found in Annual Energy Review 2010, US Energy Information Administration,

http://38.96.246.204/totalenergy/data/annual/pdf/aer.pdf.

2 see Digest of UK Energy Statistics, 2011: long-term trends,

http://www.decc.gov.uk/assets/decc/11/stats/publications/dukes/2311-dukes-2011-long-term-trends.pdf.

2 A “quad” is a quadrillion British Thermal Units (BTU) or 10" (peta) BTU. The BTU is still in common use in

the United States as a measure of energy. A BTU is equivalent to about 1055 joules. See
http://en.wikipedia.org/wiki/British_thermal_unit.

2 The Negawatt Revolution - Solving the CO; Problem, Keynote Address by Amory Lovins at the Green

Energy Conference, Montreal 1989, http://www.ccnr.org/amory.html.

2 Fuel’'s Paradise: Energy Options for Britain, Peter Chapman, Penguin Books, 1975.

= oM Anniversary Digest of UK Energy Statistics, July 2009,

http://www.decc.gov.uk/assets/decc/statistics/publications/dukes/1 20090729135638 e @@ _dukes60.pdf.
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Chapman outlined three scenarios for the future. ‘Business-as-usual’, similar in
concept to Lovins’ ‘hard’ path, assumed continuing growth at historical rates with an
increase in primary energy demand of around 250 per cent by 2010 relative to 1970.
This huge increase in energy supply could only be met by massive expansion of all
energy sources including fast breeder nuclear reactors®. A ‘technical fix’ scenario,
which assumed considerable energy efficiency gains, increased primary energy
demand by a more manageable 150 per cent over the same period. Finally, a ‘low-
growth’ scenario, somewhat similar to Lovins’ ‘soft’ path, assumed a levelling out of
primary energy demand after a 10 per cent or so rise in the first few years.

What actually happened was that UK primary energy demand peaked at just over
220 million tonnes of equivalent oil (toe)*’ in 1973 as Chapman was writing his book
and has stayed at or near this level ever since. In 2010, the figure was 218.5 million
toe, less than in 1973. In spite of the UK following a ‘hard’ path to this day, just like
the United States, energy efficiency, combined with other changes not foreseen by
Chapman?® has led to a primary energy demand in the UK no higher than predicted
in his low-growth scenario. Yet Chapman was seriously concerned that such an
outcome would lead to a “great depression” via positive feedback where reduction in
growth led to unemployment that produced a further reduction in growth. In fact,
over most of the period, economic growth continued at more or less historic rates.

Chapman’s analysis was as good as could be achieved at the time. What he could
not have envisaged was the potential for energy saving that could be achieved by
the economy in response to price pressures® and technical change. Only a few
years after Chapman’s book was published, however, a detailed analysis
appeared® of how the UK actually could, through practical application of energy
efficiency actions, avoid the need for demand to rise and hence could abandon the
ambition to build a succession of new nuclear power stations.

% |t seems to be conveniently forgotten now by the nuclear industry that the promise of plutonium burning fast

reactors was originally the principal justification for a thermal reactor programme. However, no fast reactor
programmes worldwide have successfully survived technical and cost challenges. The consequent waste
and storage problems resulting from existing nuclear operations are a principal contributor to the steadily
rising costs of nuclear electricity which will only get worse if further nuclear investment is made. As we note
in this Section, the costs of renewable electricity continue to fall while the cost of nuclear electricity continues
to rise (it should not be forgotten also that nuclear weapons proliferation tends to follow dissemination of so-
called civilian nuclear technology).

2 The units used in the Digest of UK Energy Statistics; 1 tonne of equivalent oil is equal to 1.163 x 10* kWh.

%8 For example the widespread penetration of gas central heating which is much more energy efficient than the

electrical storage heating in place and promoted when Chapman was writing and the decline of heavy
industry in the UK; another contributing factor more recently is the export of manufacturing (see Section 3
where consumption-based greenhouse gas emissions are discussed).

29 Starting with the first oil price shock following the Arab-Israeli war in 1973.

0 Alow energy strategy for the United Kingdom, G. Leach, C. Lewis, F. Romig, A. van Buren and G. Foley,

International Institute for Environment and Development and Science Reviews Ltd, London, 1979.
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The suggestions in A low energy strategy for the United Kingdom are eerily similar
to thinking today, over thirty years later, about how to improve the energy efficiency
of UK buildings, for example through solid wall insulation and the widespread
introduction of heat pumps. However, the thinking was politely dismissed by most
commentators such as economists® and the UK nuclear power industry*®.

The problem for economists is that they cannot cope with innovation. Even as these
responses were being formulated in 1980, the United States was wrestling with an
economic crisis brought about by the quality of products that Japan was exporting®.
Yet no economist would have recommended such action on quality by the Japanese
because they could only have seen increasing costs rather than the transformation
in cost and quality that would result. It was engineers such as W Edwards Deming,
not economists, who helped teach quality methods in Japan and who, in the 1980s,
helped guide the United States also along the quality path®*.

It is revealing that Deming’s book contains many principles that appear in this paper
in respect of the benefits of addressing poor quality in construction and of moving
towards the high quality passivhaus standard. For example: “Defects are not free.
Somebody makes them, and gets paid to make them.” (p11), “There is no substitute
for teamwork and good leaders of teams to bring consistency of effort, along with
knowledge.” (p19) and “Innovation, the foundation of the future, cannot thrive unless
the top management have declared unshakable commitment to quality and
productivity. ... Constantly improve design of product and service. This obligation
never ceases.” (p25). Pursuing energy saving in buildings in a similar manner to the
striving for quality described by Deming thirty years ago creates the transformative
innovation that is passivhaus quality as we describe in Section 8.

The response of the UK nuclear industry to A low energy strategy for the United
Kingdom was bizarre in claiming that a strategy based on conservation was
“‘inherently risky”: “A policy based on expansion and diversity of energy supply
together with conservation is far less risky and more likely to provide the base for
economic growth in the future.” However, the energy saving that happened anyway
meant that only one of the ten new pressurised water reactors planned for the UK in
1980 was actually ever built®.

31

32

33

34

35

Low energy strategies for the UK — an economic perspective, Eileen Marshall, Energy Policy (1980), 8(4),
339-343.

Energy policy: optimism is not enough (Review of A Low Energy Strategy for the United Kingdom), P M S
Jones, Futures, August 1980, 333-336

We have mentioned Toyota’s ‘lean thinking’ in Section 1 and link such innovation to passivhaus quality in
more detail in Section 8.

Out of the Crisis, W Edwards Deming, (MIT Centre for Advanced Engineering Study, Cambridge, Mass)
1982.

Although not acknowledged by the government, this avoidance of construction of nine new nuclear power
stations has meant a massive saving in spent nuclear fuel storage costs not needed; energy saving has
extensive benefits!
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This present paper calls for a fundamental change of approach and for governments
at last to take energy efficiency and demand reduction seriously. As Walt Patterson
has recently noted®, had change happened when A low energy strategy for the
United Kingdom was published: “the UK would have led the world in showing how to
avoid fuel supply problems and minimize climate disruption.” Luckily some countries
such as Denmark did act at the time and have demonstrated what could have been
achieved by all European countries.

The hope expressed in A low energy strategy for the United Kingdom still holds true:
“We show that Britain - and by implication other countries - can move into a
prosperous low-energy future with no more than moderate change. All that is
necessary is to apply with a commitment little more vigorous than is being shown
today by government, industry and other agencies some of the technical advances
in energy use which have been made, and are still being made, in response to the
oil price increases of 1973-74.” Now there is even less reason not to act for there is
both the urgency of climate change and also proper understanding of the benefits
that can accrue from adopting standards such as passivhaus as well as a healthy
renewables industry that is demonstrating dramatic cost reductions as the global
installed capacity base rises sharply.

Unfortunately, the UK Government, in constructing what passed for energy policy,
did not take account of one important recommendation in Fuel’s Paradise.

Chapman noted that the North Sea would produce an oil bonanza in the 1980s: “But
as the analyses have shown, North Sea oil is only a bonanza, it does not provide a
basis for a long-term energy policy.”® Sadly, not just in the UK, but across much of
Europe and more widely, the bonanza of N Sea oil and gas, Russian gas, and other
discoveries, in Alaska in particular, and consequent low fossil fuel prices in the
1990s, enabled governments to avoid facing up to the important issues of energy
policy and climate change. The one-off bonanza was indeed treated as the basis for
policy with the resulting waste we have noted in the previous section.

This lack of policy for so long is why so much of the developed world is still following
a ‘hard’ path focusing on energy supply and why transformation is now so urgent.
For some, shale gas or Canadian tar sands are seen as the next fix’ but, as we
outline in the next Section, a non-fossil fuel future is now the only option to avoid
dangerous climate change.

Luckily, developed nation economies, as just noted for the USA and the UK, have
created, through largely unplanned improvement in energy efficiency, the breathing
space, just, for action to tackle climate change. What the magnitude of the
reductions, compared to predictions, in primary energy demand since the mid-70s
demonstrates is the dominant contribution of energy efficiency gains. Energy

% Managing Energy: Rethinking the Fundamentals - Managing Energy Wrong, Chatham House Energy,

Environment and Resource Governance Working Paper One, Walt Patterson, July 2008,
http://www.waltpatterson.org/mewfinal.pdf.

%" Fuels Paradise, p217.
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efficiency, happening without any strong government mandate, has avoided a global
energy crisis and provided the narrow window of opportunity we now have to act to
avoid dangerous climate change.

There is, as we note below (Section 4), significant further potential for demand
reduction in the developed world if energy efficiency is taken seriously by
governments, led by action on buildings. Current prediction for future global energy
needs (Section 3), however, with major increases predicted, seem analogous to the
business-as-usual predictions of Lovins and Chapman in the 1970s. It is urgent that
the EU acts to provide leadership to show that these predictions can be as
erroneous as those of the 1970s and that the ‘developing world’ can also pursue
energy saving pathways to a clean energy supply to avoid the energy supply and
climate change problems that otherwise seem inevitable.

Without much subsidy, or any particularly strong mandate, energy efficiency has
delivered far more greenhouse gas saving in both the US and the UK than has
been, or will be, achieved by transformation of energy supply. Yet this energy
efficiency has happened ‘under the radar’ and, as we describe below (Section 10.1),
energy efficiency is still relatively ignored by governments compared to energy
supply. This Section focuses on energy supply and clean energy but it is essential
to understand the critical importance of energy efficiency and demand reduction in
making possible the necessary transition to clean energy.

One key message of this paper is that progress in energy efficiency has been
dramatic although far slower than it could have been. With a dedicated focus on
energy efficiency, there is far more saving still to be had. Making this saving is now
absolutely necessary if there is to be effective and urgent action on climate change
through transformation to a clean renewables based supply. The necessary
investment in supply seems impossible to achieve without serious action on energy
efficiency and demand reduction. Without demand reduction, it will be almost
impossible to phase out fossil fuels and build sufficient renewables supply and
hence to act to avoid dangerous climate change. As the quote from the
International Energy Agency on the cover page of this report notes: "The most
important contribution to reaching energy security and climate goals comes from the
energy that we do not consume.”

The principal message of this paper is that the necessary action on energy
efficiency and demand reduction is indeed possible because of passivhaus and
related innovation within Europe. Action on energy efficiency, led by the
transformation of the building stock to passivhaus quality, will not only assist the
transformation to a clean energy system but will bring many related benefits as we
note throughout this paper.

There are huge savings in energy use still to be made because the market-place is
not efficient. Energy efficiency, efficiently promoted, could have delivered so much
more if energy systems had been restructured as Lovins and Leach proposed.
While the natural rate of innovation has, indeed, delivered impressive savings in
energy use over thirty-five years, both in the United States and also in Europe, this
moderate rate of change cannot deliver the transformation now urgently necessary if
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climate change is to be addressed in a meaningful way. The EU and Member State
governments must act to enable much more rapid change.

Now, as detailed in the next Section, there is not the luxury of several years to
choose a path. An immediate choice has to be made to follow a ‘soft’ path towards
a fully renewables-based economy with accelerated progress in five years or less.
The ‘hard’ path, that most countries are still following, and the ‘soft’ path remain
mutually exclusive. Urgent political action is necessary to enable a rapid transition
to a ‘soft’ renewables based path. The EU has been a leader globally in mandating
a transition over decades to a low-carbon economy by 2050 but the facts of rising
global carbon emissions now mean that such long-term timescales are not adequate
to the task.

In developed countries, the exponential rise in primary energy use observed until the
mid 1970s has been halted. Now, as just noted, primary energy use remains
roughly constant. As we describe in Section 7 for the UK, continuing growth in the
economy is balanced by a reduction in the energy ratio, the amount of primary
energy used for each unit of gross domestic product. As we note in Section 7, the
need now is to accelerate this trend through more effective focus on energy
efficiency so that the economy grows while primary energy use falls.

The American Council for an Energy-Efficient Economy (ACEEE) has shown®
exactly how this could happen for the United States. A dedicated focus on energy
efficiency could reduce US primary energy use from today’s 98 quads (as noted
above) down to as low as 50 quads by 2050, far lower even than the 75 quads used
in 1975 at the time of Lovins’ paper and nearly 60 per cent less than the business-
as-usual projection of 122 quads from the US Energy Information Administration.

Especially noteworthy is the positive impact that such a focus on energy efficiency
would have on both the economy and on employment. The ACEEE report notes
that: “The savings would benefit all parts of the economy including the residential,
commercial, industrial, and transportation sectors. These savings come from many
current and advanced technologies but also from improved optimization of building,
transportation, industrial, and electric power systems as existing systems are
renovated or replaced. Critically, a pattern of productive efficiency investments
would drive a net gain of almost two million jobs even as consumers save an
average of $400 billion per year (the equivalent of about $2,600 per household).”

Radical action on energy efficiency is thus win-win. Not only is it essential to enable
a rapid transition to a clean economy and to tackle climate change, but it also
provides a positive boost to economies and to jobs. At the present time, it is unclear
whether the United States has the political motivation to embark on such a
programme but surely a similar project with similarly beneficial outcomes can
become a reality for Europe.

% The Long-Term Energy Efficiency Potential: What the Evidence Suggests, John A. "Skip" Laitner, Steven

Nadel, R. Neal Elliott, Harvey Sachs, and A. Siddiq Khan, Research Report E121, American Council for an
Energy-Efficient Economy, 11 January 2012, http://aceee.org/research-report/E121.
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As the ACEEE report notes, action on buildings and infrastructure is a key part of
the programme. But as Walt Patterson noted about the built infrastructure:
“Progress in upgrading the built infrastructure, and its energy performance, is still
glacial, not only in the UK but worldwide.” That was true in 2007 and remains true
today. But, as he noted in an earlier book®® about the electricity supply industry and
how it might be transformed: “we can be pretty certain what ‘unsustainable
electricity’ looks like; it looks like most of the world’s present day electricity systems.”
The current energy supply set-up in most countries is inimical to promoting energy
efficiency, which is why progress on the latter has proceeded far more slowly than
the potential for savings would suggest.

In Transforming Electricity, Patterson explains how the traditional shape of electricity
supply is “intrinsically inappropriate” to promoting energy efficiency: “If what you are
selling is illumination and you want to make it as economical as possible, you have
to optimize the entire system — the generator, the network and the light bulbs — as a
system, because it all works together, moment by moment. The traditional shape of
electricity, however, militates against this objective. The rest of the system is not
selling illumination; it is selling electricity. The electricity is measured at your meter,
moment by moment, unit by unit, and that is what you pay for. If you use lights or
motors that are less efficient, you use more electricity to get the same amount of
service. But the rest of the system sells more electricity, and gets paid more, so the
rest of the system benefits from your inefficiency. The traditional shape of electricity
is thus intrinsically inappropriate to foster the optimum use of resources, or to
minimize economically the environmental impacts of electricity.” Similar arguments
apply to the sale of fuels such as gas.

There is thus an inevitable conflict between the current energy supply system in
most countries and the imperative for ramping up energy efficiency. Right now,
energy supply is winning with its historic access to and influence over governments
(see Section 10.1). Only governments can drive change, however. Without such
drive from governments, initiatives that encourage energy efficiency are hamstrung
and will have only the modest impact that we observe today (see Sections 8 and
10.1).

%9 Transforming Electricity, Walt Patterson (The Royal Institute of International Affairs and Earthscan, 1999).
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Luckily, key factors, not present when Lovins published his paper in 1976, are now
clear.

¢ Arenewables-based economy is both possible and cost effective and costs
will continue to fall, whereas costs for fossil fuels and nuclear power will
continue to rise;

e A renewables-based economy creates jobs* which the current energy
supply system does not do to anything like the same extent (with many more
jobs created* by action on energy efficient buildings);

o Arenewables-based economy is modular and can be scaled to match,
where appropriate, usage needs and requirements;

e A properly designed renewables-based economy, locally driven*?,
automatically encourages energy efficiency through addressing the complete
supply and use chain as a system;

¢ Renewables are intermittent but that need not be a problem; there are many
storage options being developed and renewables can be used as clean
sources of power to produce hydrogen by electrolysis of water that can be
used as a fuel directly, or be combined with atmospheric carbon dioxide to
yield renewable methane and renewable liquid transport fuels: with
renewable energy, fossil fuels can eventually be replaced entirely;

o Arenewables world is clean because, as well as avoiding greenhouse gas
emissions, it also avoids the massive pollution that results from current-day
fossil fuel extraction, processing and use; indeed, as we note later in this

9 For example, according to official figures, some 370,000 people in Germany were employed in the

renewable energy sector in 2010, especially in small and medium sized companies; see
http://en.wikipedia.org/wiki/Renewable energy in_Germany.

L n Germany, over 200,000 jobs have been created or saved via the promotion of energy efficient

refurbishment of buildings: Supporting the energy efficient rehabilitation of the building stock — The German
experience, Presentation by Tatjana Bruns, KW Bankengruppe, Presentation to Build with CaRe
Conference, Norwich, 21 October 2010, accessed via http://www.buildwithcare.eu/; hence over half a million
jobs have already been created or saved in Germany through initiatives on renewables and on energy
efficiency. We have just noted the positive impact on jobs through an aggressive energy efficiency
campaign highlighted by the ACEEE report, The Long-Term Energy Efficiency Potential: What the Evidence
Suggests.

42 As Walt Patterson notes in Transforming Electricity: “Local systems in turn facilitate integrated thinking and

planning, to optimize the whole system, including buildings and the electrical equipment inside them. That
will require and stimulate wide-ranging interactions between people and firms with the requisite competence
and experience.”, and Hermann Scheer in The Solar Economy: “The potential of the green electricity market
lies not in a few large suppliers, but in many regional ones. ... With renewable energy it becomes possible to
co-locate source and consumer, thus rendering transmissions over a high-voltage grid unnecessary. It would
be like taking an unnecessary detour via a private toll-road. A distributed system, on the other hand, would
revolutionize energy supply and open the floodgates for renewable energy. It is also the only way out for
municipal and regional electricity suppliers, including the municipal electricity utilities.”
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Section, once these pollution-related costs of fossil fuels are taken into
account, renewables are already the cheaper option.

Every signal points towards greater benefit for economies and for jobs, as well as for
the environment, the faster the transition is made to a renewables based economy.
There is every reason, therefore, for governments to want to accelerate the pace of
such a transition. It is particularly important that it does happen fast because, as we
highlight in Section 9, the policies in place over the next five years broadly shape the
global energy picture out to 2050. Further investment in fossil fuel energy
technologies will create not only short-term carbon emissions but almost certainly
ensures that these carbon emissions continue for decades, so making it almost
impossible to tackle dangerous climate change.

Just as in 1976, the ‘hard’ and ‘soft’ paths remain mutually exclusive today. The EU
has the capacity to lead and to act decisively to accelerate the transition to a
renewables-based and energy-efficient global economy. So doing would have the
beneficial side-effects of stimulating Member States’ economies, of creating many
jobs and new skills, and also of demonstrating the benefits of a ‘soft’ path to other
countries around the world. It seems quite irrational, therefore, for the EU to be
reluctant to make a commitment to increased carbon reduction targets unless other
countries follow suit**. While the environmental benefits will be maximised if other
countries do follow suit, the economic benefits will accrue whatever other countries
do.

Current EU targets of a 20 per cent cut in greenhouse gas emissions by 2020** and
a 20 per cent penetration by renewables in energy supply may indeed be met. But
these are targets on a road map towards 2050. By only following the road map to
2050, near-term decisions will be made that make necessary action to tackle climate
change difficult if not impossible. The International Energy Agency has recently
highlighted the urgency of radical action now to tackle carbon emissions®. By 2020,
it will be too late. Current ambition across the EU to decarbonise economies is
inadequate to the meet the need that is now apparent. But radical action on
decarbonisation coupled with radical action on energy efficiency would have many
beneficial outcomes for business and for citizens alike.

Government policies still, in large part, do not take account of the dramatic cost
reductions in renewable energy that are happening today. Policies, thinking, and

4 See, for example, UK commitment to climate change, Letter from Chris Huhne MP, UK Secretary of state for

energy and climate change, guardian.co.uk, Monday 21 November 2011,
http://www.guardian.co.uk/environment/2011/nov/21/uk-commitment-climate-change.

4 Relative to 1990

4 Four-fifths of the total energy-related CO; emissions permissible by 2035 in the 450 Scenario are already

“locked-in” by our existing capital stock (power plants, buildings, factories, etc.). If stringent new action is not
forthcoming by 2017, the energy-related infrastructure then in place will generate all the CO, emissions
allowed in the 450 Scenario up to 2035", International Energy Agency World Energy Outlook 2011, 9
November 2011 (http://www.iea.org/index_info.asp?id=1959).
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expenditure reflect the realities of the 20" century, not the 21%. There needs now to
be a single-minded focus on a supply system that combines clean renewables with
energy storage and on a refurbishment strategy for buildings encompassing energy
storage as well as local renewable supply. As just noted, the strategies for energy
supply and energy efficiency cannot be separated.

A few EU countries are showing what is possible. Denmark, for example, already
generates a quarter of its electricity supply from renewables*®, and has ambitious
future targets, with plans for 50 per cent of electricity to come from wind power by
2020 (implying a 35 per cent reduction in greenhouse gas emissions relative to
1990) and the phasing out of fossil fuels entirely by 2050*". WWF has recently
shown”® that the UK could meet nearly 90 per cent of electricity demand by 2030
with renewables, far beyond current UK Government ambition.

Reducing energy demand is a critical component of such ambition. WWF showed
that the capital cost of construction of new supply could be reduced by up to
£40billion with effective action on energy efficiency with total supply capacity no
greater than today*. As the WWF report said: “The government must recognise the
economic and environmental benefits of reducing demand for electricity long-term.
... The government should make the take up of energy efficiency measures happen:
There are many financial and technical barriers which stop the domestic and
commercial take up of energy efficiency measures. Removing these will require a
range of measures”. This paper outlines approaches to overcoming many of these
barriers.

Any other EU country could have made and could make the same progress that
Denmark has made yet the EU average penetration of wind power in electricity
generation at the end of 2010 was only 5.3 per cent compared to Denmark’s 25.6
per cent™. Denmark has no exceptional advantage apart from a long-term ambition
and the near-term policies to implement that ambition. Germany, the largest EU
economy, has likewise made remarkable progress but, overall, across the EU,
ambition and progress do not match the need reflecting the continuing influence of

6 Danish government: “50 percent of power consumption from wind power in 2020”, Danish Wind Industry

Association, 12 October 2011, http://www.windpower.org/en/news/news.html#720.

47 Our Future Energy, The Danish Government, November 2011, http://www.kemin.dk/Documents/Klima-

%2000%20Energipolitik/our%20future%20enerqy.pdf.

8 Ppositive Energy: how renewable electricity can transform the UK by 2030, WWF, 25 October 2011,

http://assets.wwf.org.uk/downloads/positive _enerqy final designed.pdf.

49 Current UK Government policies indicate a very big increase in supply being necessary, with the massive

extra cost this entails, largely because of lack of ambition in demand reduction.

% pure Power: Wind energy targets for 2020 and 2030, European Wind Energy Association, July 2011,

http://www.ewea.org/fileadmin/ewea documents/documents/publications/reports/Pure _Power_lll.pdf.
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out-dated attitudes and priorities®. There is current debate®® in the UK about the
impact of support for renewable energy on people’s electricity bills. What most
people do not realise is that subsidies for fossil fuels and for nuclear power are
generally much greater than subsidies for renewables. They are just better
disguised.

Debate about costs of renewables that ignores these continuing subsidies
elsewhere obscures wider benefits from the introduction of renewables and also
ignores the continuing costs of pollution from the extraction and combustion of fossil
fuels. An energy supply system based on renewables, just like a building
refurbishment ambition based on passivhaus quality, promises a much healthier
environment for citizens everywhere.

A recent OECD report®® notes how renewables will be seen to be uncompetitive
while fossil fuels remain heavily subsidised and that governments must create an
‘investment grade’ policy of support. Such support is only evident in one or two
countries across the EU such as Denmark and Germany. The EU and Member
States could act with urgency to make support ‘loud’, and ensure also that it is ‘long’
as well as ‘legal’. Sadly, the about-turn by the UK Government on feed-in tariffs for
solar PV** is an example of exactly how not to do things (see Section 10.1). This
paper discusses how such ‘loud’ and ‘long’ support could be developed to enable
much more effective action on energy efficiency and building transformation
(Section 10.6).

Fossil fuels are doubly damaging, creating both global warming and also
widespread pollution. Making the big reductions in fossil fuel use that are necessary
to tackle climate change will bring multiple health and welfare benefits. Unlike fossil

L Friends of the Earth have described this attitude in more colourful language: Reckless gamblers: How

politicians’ inaction is ramping up the risk of dangerous climate change, Friends of the Earth, 16 December
2010, http://www.foe.co.uk/news/reckless_gamblers_26472.html.

2 gee, for example, Number 10's criticism of DECC lacks credibility without new energy ideas, James Murray,

Business Green Blog, 5 September 2011, http://www.businessgreen.com/bg/james-blog/2106683/10s-
criticism-decc-lacks-credibility-energy-ideas.

% "However, they [green investments] are also uncompetitive due to market failures — with existing, 'black’

technologies mispriced due to pollution externalities not being accounted for and fossil fuels still being
heavily subsidized. ... To create this type of 'investment grade' policy, such support [for new technologies
such as renewables and, indeed, for radical energy efficiency measures] needs to be 'loud' (big enough to
impact the bottom line), 'long' (for a sustained period) and 'legal’ (with regulatory frameworks clearly
established).”, The Role of Pension Funds in Financing Green Growth Initiatives, Raffaele Della Croce,
Christopher Kaminker and Fiona Stewart, OECD Working Papers on Finance, Insurance and Private
Pensions, No. 10, OECD Publishing, 1 September 2011, http://www.oecd-ilibrary.org/finance-and-
investment/the-role-of-pension-funds-in-financing-green-growth-initiatives_5kg58j1lwdjd-en.

54 Feed-in tariff cuts threaten to 'kill interest in solar PV'; Executive at UK’s largest solar firm fears fast-

expanding industry is being shunned by a Whitehall culture that continues to favour traditional energy,
James Murray, Business Green 27 October 2011, http://www.businessgreen.com/bg/news/2120568/feed-
tariff-cuts-threaten-kill-solar-pv.
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fuel production and combustion which creates massive pollution and damage,
energy efficiency is doubly clean. A passivhaus home is both more comfortable and
healthy and far less polluting because of the lower energy use. Yet society bears
the cost of fossil fuel pollution while subsidies for fossil fuel production further
perversely distort the economics. In effect, society is actively paying with its money
and with its health to make climate change happen faster. As Hermann Scheer
pointed out>®: “Nobody has the right to simply leave their rubbish lying in the street”,
yet fossil fuel use does just this on a massive scale®®.

Carbon dioxide emissions from fossil fuel combustion are the dominant contributor
to climate change but, also, whenever fossil fuels are burned, the combustion
processes release particulates and chemicals that are dangerous to health®”.
Counting the pollution caused by fossil fuel use in the United States, it has been
calculated®,*, that this indirect subsidy — the costs are borne elsewhere — is greater

**  In The Solar Economy: A Sustainable Global Future, Hermann Scheer (Earthscan 2002; first published in

German as Solare Weltwirtschaft, 1999)

% For example it is reported that 1 per cent of Russian oil production, or 5 million tonnes, is spilled every year,

equivalent to a Deepwater Horizon every two months: AP Enterprise: Russia oil spills wreak devastation,
Nataliya Vasilyeva, BostonGlobe.com, December 17, 2011,
http://www.boston.com/business/articles/2011/12/17/ap_enterprise_russia_oil_spills_wreak devastation/?pa

ge=full.

“Right now we don’t have a free market, we have a free-loading market where the fossil fuel companies
pollute the air, and get subsidies from the government. Subsidies should be given for a benefit, not to allow
people to damage other people’s health. But the fossil fuel companies are taking subsidies and at the same
time damaging people’s health, including killing them. In the US, 50,000 to 100,000 people die each year
[from fossil fuel pollution], and worldwide, it is 2.5 million people per year.”, Financial Times interview with
Professor Mark Jacobson, 12 May, 2010, http://blogs.ft.com/energy-source/2010/05/12/ga-mark-jacobson-
on-100-renewables/. Professor Jacobson is the author of one recent study that demonstrates that an
essentially 100 per cent renewable energy system worldwide is feasible by 2050: Providing all global energy
with wind, water, and solar power, Part |: Technologies, energy resources, quantities and areas of
infrastructure, and materials, Mark Z. Jacobson and Mark A. Delucchi, Energy Policy (2011), 39, 1154-1169.

57

%8 “Fossil fuel and nuclear power plants are the nation's second largest users of water, produce millions of tons

of solid waste, emit mercury, particulate matter, and other noxious pollutants into the atmosphere, and
cause social inequity by exacerbating poverty. Yet in the current system, they do not have to pay for most of
this damage. .. Given that the average residential price of electricity in the United States for 2007 was about
10 ¢/kWh, the damages from these energy systems currently outweigh the amount that customers pay for
them.”, Rejecting renewables: the socio-technical impediments to renewable electricity in the United States,
Benjamin K. Sovacool, Energy Policy (2009), 37, 4500-4513.

% “Each stage in the life cycle of coal - extraction, transport, processing, and combustion - generates a waste

stream and carries multiple hazards for health and the environment. These costs are external to the coal
industry and are thus often considered “externalities”. We estimate that the life cycle effects of coal and the
waste stream generated are costing the U.S. public a third to over one-half of a trillion dollars annually.
Many of these so-called externalities are, moreover, cumulative. Accounting for the damages conservatively
doubles to triples the price of electricity from coal per kWh generated, making wind, solar, and other forms of
nonfossil fuel power generation, along with investments in efficiency and electricity conservation methods,
economically competitive.”, Full cost accounting for the life cycle of coal, Paul R. Epstein et al, Annals of the
New York Academy of Sciences, Ecological Economics Reviews (2011), 1219, 73-98.
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than the cost of the electricity supplied to consumers. As these authors note, once
these extra costs are taken into account, renewable energy sources become the
most cost effective® sources of electricity. There is a similar situation in Europe as
the European Environment Agency has recently reported®: “Air pollution by the
facilities covered by EEA’s analysis cost every European citizen approximately
€200-330 on average in 2009. ... Emissions from power plants contributed the
largest share of the damage costs (estimated at €66—112 billion).”

Combustion of biofuels®® poses similar pollution problems to that of fossil fuels.
Fossil fuels will continue to pollute even if unproved carbon capture and storage
technologies do actually work technically®®. There never can be ‘clean coal®* and a
study® about the options for Germany noted that renewables could develop faster
and be cheaper over the long term than carbon capture and storage (and we should
note that the costs of renewables such as wind energy and solar PV have continued
to fall since this work was done while there has been no development of note on
carbon capture and storage from fossil fuel power generation).

% Which is happening in any case as the costs of renewables continue to fall as volumes increase and

continuing innovation increases efficiency — in contrast to nuclear power where costs continue to increase
(see, for example The costs of the French nuclear scale-up: A case of negative learning by doing, Arnulf
Grubler, Energy Policy (2010), 38, 5174-5188, and The EPR in Crisis, Professor Steve Thomas, November
2010, http://216.250.243.12/The%20EPR%20in%20crisis%203-11-10.pdf) and electricity from coal where
carbon capture and storage will increase the cost of coal-fired electricity by at least fifty per cent.

61 Industrial air pollution cost Europe up to €169 billion in 2009, EEA reveals, European Environment Agency,

24 November 2011, http://www.eea.europa.eu/pressroom/newsreleases/industrial-air-pollution-cost-europe.

62 It should be noted that there are major concerns over the large-scale use of biomass in power generation

and first-generation liquid biofuels in transport; except in special circumstances biomass and biofuels may
not help to reduce greenhouse gas emissions. Concerns about biomass have been raised by the European
Environment Agency (Opinion of the EEA Scientific Committee on Greenhouse Gas Accounting in Relation
to Bioenergy, European Environment Agency Scientific Committee, 15 September 2011,
http://www.eea.europa.eu/about-us/governance/scientific-committee/sc-opinions/opinions-on-scientific-
issues/sc-opinion-on-greenhouse-gas) and key issues concerning biofuels have been summarised in a letter
from eminent UK scientists to the UK Secretary of State for Transport (Open Letter from Professor Keith
Smith and others, 2 June 2011,
http://www.actionaid.org.uk/_content/documents/Biofuels%200pen%?20scientists'%20letter.pdf).

8 «our analysis also suggests that the proposed measure to address one of the emissions - COy, via CCS - is

costly and carries numerous health and environmental risks, which would be multiplied if CCS were
deployed on a wide scale.”, Full cost accounting for the life cycle of coal, Paul R. Epstein et al, Annals of the
New York Academy of Sciences, Ecological Economics Reviews (2011), 1219, 73-98.

The Myth of Clean Coal, Richard Conniff, Yale Environment 360, 3 June 2008,
http://e360.yale.edu/feature/the_myth of clean coal/2014/.

64

65 "depending on the growth rates and the market development, renewables could develop faster and could be

in the long term cheaper than CCS based plants.”, Comparison of carbon capture and storage with
renewable energy technologies regarding structural, economic, and ecological aspects in Germany, Peter
Viebahn, Joachim Nitsch, Manfred Fischedick, Andrea Esken, Dietmar Schiiwer, Nikolaus Supersberger,
Ulrich Zuberbihler and Ottmar Edenhofer, International Journal of Greenhouse Gas Control (2007) 1, 121-
133.
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The considerable barriers to successful deployment of carbon capture and storage
have recently been detailed®®. Action to tackle climate change must be taken
urgently and wasting effort and resources on non-viable, expensive and polluting
technologies is a luxury that cannot be afforded.

By accelerating the transition to renewable energy sources®’ not only can climate
change be addressed but also the many other sources of pollution that arise from
fossil fuels and nuclear power will be hugely reduced®® ®°. People everywhere will
benefit. Of course, transforming energy supply — which we have to do if we are to
address potentially dangerous climate change — is a massive undertaking. It only
becomes feasible if there is, in parallel, a major change of emphasis in energy use
to a total focus on energy efficiency, spearheaded by a campaign of ‘deep’
refurbishment of the building stock. Luckily, as just noted, and unlike the current
energy supply system based on fossil fuels, a renewables-based economy, where
local supply is encouraged, naturally seeks to maximise energy efficiency.

®  The case against CCS, Peter Droege and Matthew Ulterino, European Energy Review, 3 October 2011,

http://www.europeanenergyreview.eu/site/pagina.php?id=3251; as the authors note: “Waiting for cost drops
and efficiency gains that eventually will arrive if CCS is brought to maturity and scale might be an admirable
strategy if there were no other options. But renewable energy, with both distributed and concentrated
sources, in combination with an advanced grid and storage system, can make the fossil fuel economy
obsolete. Renewable energy price trends and its immediate availability are far more promising than anything
demonstrated by CCS to date or likely to be seen in the next half decade.”

A number of studies have shown that a complete transition to renewable energy sources is feasible by 2050,

for example: Providing all global energy with wind, water, and solar power, Part |: Technologies, energy
resources, quantities and areas of infrastructure, and materials, Mark Z. Jacobson and Mark A. Delucchi,
Energy Policy (2011), 39, 1154-1169; The Energy Report: 100% Renewable Energy by 2050, WWF, Ecofys
and OMA, February 2011, http://assets.panda.org/downloads/101223 energy report final print 2.pdf, and
2050: 100%, Energieziel 2050: 100% Strom aus erneuerbaren Quellen [100% renewable electricity supply
by 2050], German Federal Environment Agency, July 2010, http://www.umweltdaten.de/publikationen/fpdf-
1/3997.pdf. The IPCC has come to similar conclusions: SRREN, Special Report on Renewable Energy
Sources and Climate Change Mitigation, Final Release, IPCC, May 2011, Summary for Policy Makers,
http://srren.ipcc-wg3.de/report/IPCC_SRREN_SPM.

8 Disasters such as the Deepwater Horizon blow-out in the Gulf of Mexico and the Fukushima nuclear

accident are the consequences of the ways the fossil fuel and nuclear industries are run and will continue to
happen periodically, if unpredictably; see, for example, How fast can he cook a chicken?, Mattathias
Schwartz, London Review of Books, 33(19), 6 October 2011, 25-26, about Deepwater Horizon, and
Preventing the Next Fukushima, Matthew Bunn and Olli Heinonen, Science, 16 September 2011, 333(6049),
1580-1581, about international standards in the nuclear industry.

% An interesting comparison between today’s fossil fuel industry and the nineteenth century whaling industry

has been made: see The Ahab Parallax: ‘Moby Dick’ and the Spill, Randy Kennedy, The New York Times,
June 12 2011, http://www.nytimes.com/2010/06/13/weekinreview/13kennedy.html?pagewanted=all:
“Whaling was the petroleum industry of its day in the 18th and 19th centuries, with hundreds of ships plying
the oceans in search of the oil that could be rendered from the world’s largest mammals. ... New England
ports, the Houstons of their era, and fortunes were built with whale oil money. ... But in the same way
whalers had to sail farther and farther for their prey, oil companies are drilling deeper and deeper to tap the
gulf's oil, to levels made possible only by the most advanced technology, operating near its limits.”
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The transformation to renewables is made much more difficult than it should be,
however, by continuing subsidies to fossil fuels and nuclear power that reflect the
priorities of half a century ago not of today. Compared to the costs of renewables
deployment that are added to electricity bills in countries such as the UK and
Germany, continuing and very large subsidies for fossil fuels’ and nuclear
power™,"? are hidden — but we still all pay. In the UK, the continuing subsidy to fund
the decommissioning of nuclear power stations is £2billion a year, twice the level of
support for renewables; while the total subsidy to nuclear power in the UK has been
estimated” to be £3.6billion a year — without a single new nuclear power station
being built and with a further £3billion now to be spent” on a nuclear fuel plant that
may never be used! A German study’ of the subsidy to nuclear power created by
the capping of insurance liabilities estimates that, if operators were obliged to carry
full insurance, the costs of nuclear electricity could at least double.

In a lecture to the Royal Society of Arts a few years ago, Professor Norman Myers
highlighted”® how energy efficiency and renewables have been the poor relations in

© " “The study, which reviewed fossil fuel and energy subsidies for Fiscal Years 2002-2008, reveals that the

lion’s share of energy subsidies supported energy sources that emit high levels of greenhouse gases. Fossil
fuels benefited from approximately $72 billion over the seven-year period, while subsidies for renewable
fuels totaled only $29 billion.”, Estimating U.S. Government Subsidies to Energy Sources: 2002-2008,
Environmental Law Institute, September 2009, http://www.elistore.org/reports detail.asp?ID=11358.

T “From 1947 to 1999, for instance, federal subsidies for nuclear power totaled $145.4 billion, more than 25

times the cumulative spending on wind and solar over the same period.”, Rejecting renewables: the socio-
technical impediments to renewable electricity in the United States, Benjamin K. Sovacool, Energy Policy
(2009), 37, 4500-4513.

2 "Nuclear power has been in commercial operation for more than 50 years, yet it continues to receive large

direct and indirect subsidies, in part because electricity prices fail to reflect the full environmental costs, and
because of government guarantees for the final storage or disposal of radioactive waste. In the United
States, even though nuclear and wind technologies produced a comparable amount of energy during their
first 15 years (2.6 billion kWh for nuclear versus 1.9 billion kWh for wind), the subsidy to nuclear outweighed
that to wind by a factor of over 40 ($39.4 billion versus $900 million).", The World Nuclear Industry Status
Report 2010-2011: Nuclear Power in a Post-Fukushima World, 25 Years After the Chernobyl Accident,
Mycle Schneider, Antony Froggatt and Steve Thomas, Commissioned by Worldwatch Institute, April 2011,
http://www.worldwatch.org/system/files/NuclearStatusReport2011 prel.pdf.

" The Hidden Costs of Nuclear Power, Ente Consulting, June 2011, http://www.enteconsulting.com/home/wp-

content/uploads/2011/07/HiddenCostsofNuclearpower Finall.pdf.

™ Mox plant U-turn by coalition stuns anti-nuclear campaigners, Terry Macalister, guardian.co.uk, 1 December

2011, http://www.guardian.co.uk/environment/2011/dec/01/mox-u-turn-stuns-nuclear-campaigners.

®  Berechnung einer risikoadaquaten Versicherungspramie zur Deckung der Haftpflichtrisiken, die aus dem

Betrieb von Kernkraftwerken resultieren (Calculation of risk-adjusted insurance premiums to cover the
liability risks arising from the operation of nuclear power plants), Versicherungsforen Leipzig, April 2011,
http://www.bee-ev.de/_downloads/publikationen/studien/2011/110511 BEE-
Studie_Versicherungsforen KKW.pdf.

% Pperverse subsidies, Norman Myers, RSA Journal, 314, 85-91 (1999); more detail is provided in Perverse

Subsidies: How Misused Tax Dollars Harm the Environment and the Economy, Norman Myers and Jennifer
Kent (Island Press, 2001).
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respect of government support relative to fossil fuels: “Over the past 17 years
Americans have gained four times as much new energy from efficiency savings as
from all net increases in supply [‘negawatts’ as noted above] — and of the increases
in supply, one-third has come from renewables. ... Yet governments seem singularly
reluctant to seize the full manifold benefits available from energy efficiency and
renewables. In Western Europe they have assigned only $3.2billion of subsidies a
year to energy efficiency and a mere $1.5billion to energy sources such as solar
electricity and wind power, while subsidising fossil fuels to the tune of well over
$10billion a year”.

The situation has changed little since those words were written except that the fossil
fuel industry now wants extra subsidies to promote carbon capture and storage.
Yet, in spite of this unequal playing-field, the costs of renewable technologies are
dropping rapidly as deployment grows worldwide and will continue to fall.
Depending on the location, wind and PV either are already or will soon be the most
economical option. In the EU, countries such as Germany and Denmark have
demonstrated that effective support for renewables can have remarkable results
because costs fall rapidly as deployment stimulates innovation and economies of
scale — while jobs created rise in number. The learning curves for these renewable
technologies are steep because they are modest in scale and modular compared to
nuclear where there are also complex and costly systems for fuel production,
storage and reprocessing as well as the generating stations themselves. Fossil fuel
technologies, including electricity production by combined-cycle gas powered
generators, are already almost as well developed as possible after a century of
development with little scope for further cost reduction. Prices can only go up as the
costs of fossil fuels rise. Renewable sources of power such as wind, solar PV and
solar thermal, need no fuel.

Government support for nuclear power has been over fifty times that for solar PV'’
yet, as PV installations are deployed around the world, and in particular in Germany
in Europe, costs continue to drop and will shortly be competitive with conventional
technologies’®; PV module costs continue to drop by over 20 per cent for every

" “Technological research and development investments for PV has been less than 2% of comparable market

introduction R&D expenditures for nuclear energy, whereas true cost of both technologies are currently of
the same order and PV fulfils, but nuclear energy violates all relevant sustainability criteria. Due to
technological, social and economic trends, PV can be expected to become a major global energy supply
technology within next two decades.” Research and development investments in PV - a limiting factor for a
fast PV diffusion?, Ch. Breyer, Ch. Birkner, F. Kersten, A. Gerlach, J.Ch. Goldschmidt, G. Stryi-Hipp, D.F.
Montoro and M. Riede, 25th European Photovoltaic Solar Energy Conference and Exhibition/5th World
Conference on Photovoltaic Energy Conversion, 6-10 September 2010, Valencia, Spain, http://www.calyxo-
solar.eu/medien/presse/publikationen/downloads/6CV.5.22_Breyer RDinvestmentsPV_paper 25thPVSEC

final.pdf.
See, for example, Global overview on grid-parity event dynamics, Ch. Breyer and A Gerlach, 25th EU

PVSEC Valencia 2010, http://www.q-
cells.com/uploads/tx_abdownloads/files/11 GLOBAL OVERVIEW_ ON_GRID-PARITY Paper 02.pdf.

78
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doubling of historic cumulative production and onshore wind costs by 14 per cent’.
Bloomberg note that: "we expect wind to become fully competitive with energy
produced from combined-cycle gas turbines by 2016® in most regions offering fair
wind conditions.” The EU Commissioner for Climate Action, Connie Hedegaard has
likewise noted® the competitiveness of offshore wind power compared to nuclear.

The combination of cost effective renewables technologies with grid-compatible
storage promises future potential for reliable electrical power with almost no
greenhouse gas emissions® while studies in Germany show® that combining a
range of renewable technologies can provide reliable electricity: "The Combined
Renewable Energy Power Plant shows how, through joint control of small and
decentralised plants, it is possible to provide reliable electricity in accordance with
needs."

The combination of renewable energy, electrolysis of water and production of
renewable methane is already being developed by Audi in Germany®* to create a
renewable fuel for gas powered vehicles. Recently, engineers at Lotus in the UK
have pointed out the potential not just to produce renewable methane but also
renewable liquid transport fuels via carbon dioxide capture from the air and
combination with hydrogen generated by renewable energy®. Commercialisation of
such technology will be a dramatic breakthrough far more beneficial than hoping to
expensively bury carbon dioxide from fossil fuels in the ground (so-called carbon
capture and storage). With such innovation, it could eventually become possible to
avoid the use of fossil fuels altogether while still maintaining the benefits of liquid

" Onshore wind energy to reach parity with fossil-fuel electricity by 2016, Bloomberg New Energy Finance, 10

November 2011, http://bnef.com/PressReleases/view/172.

8 As Bloomberg point out, if the cost of carbon was included, wind would already be competitive.

8 Wind power cheaper than nuclear, says EU climate chief, Fiona Harvey in Brussels and Terry Macalister,

guardian.co.uk, Thursday 17 March 2011, http://www.guardian.co.uk/environment/2011/mar/17/wind-
cheaper-nuclear-eu-climate.

82 Hybrid PV-Wind Renewable Methane Power Plants - a Potential Cornerstone of Global Energy Supply, Ch.

Breyer, S. Rieke, M. Sterner, and J. Schmid, Preprint to be published in the proceedings of the 26th
European Photovoltaic Solar Energy Conference, 5—9 September 2011, Hamburg, Germany; http://www.g-
cells.com/uploads/tx_abdownloads/files/16_6CV.1.31 Breyer2011 HybPV-Wind-RPM-

Plants_paper PVSEC preprint.pdf.

8 Background Paper: The Combined Power Plant, Informationskampagne fur Erneuerbare Energien

(Information Campaign for Renewable Energies), Berlin, October 2007,
http://www.kombikraftwerk.de/fileadmin/downloads/Background_Information_Combined_power_plant.pdf.

8 Audi balanced mobility - The route to COz-neutral mobility, Audi press release, 13 May 2011,

http://www.audi.com/com/brand/en/company/news/company.detail.2011~05~audi_balanced _mobility.html;
see also http://www.youtube.com/watch?v=3oLJtpcZ-mM.

8 Energy storage via carbon-neutral fuels made from CO,, water, and renewable energy, R. J. Pearson et al,

To be published in Special Issue of Proc. IEEE: Addressing the intermittency challenge: Massive energy
storage in a sustainable future. DOI: 10.1109/JPROC.2011.2168369.
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fuels for transport. Instead of an expensive disposal process after combustion of
fossil fuels with no added value (carbon capture and storage as presently
envisaged), carbon dioxide from the air is converted to a product with high value.

Offshore wind farms or PV farms in arid regions could be dedicated or largely
dedicated to liquid fuel production without the dangers and pollution associated with
fossil fuel extraction. It is such fossil-fuel free technology that the EU should be
urgently supporting with research and investment funds. Such carbon capture and
conversion technology — allied with agricultural and forestry practices that sequester
carbon in the soil — is almost the only geoengineering option to tackle climate
change that does not also bring serious risk of adverse side effects.

It is no surprise that Audi and partner companies in Germany are leading such
development. Germany continues to be a leader in Europe in the introduction of
renewable energy technologies as a result of the Renewable Energy Act
(Erneuerbare-Energien-Gesetz, EEG®®) that came into force in 2000. A recent
analysis®” has shown that, in spite of the great rate of renewables installations in
recent years in Germany, the EEG apportionment will not exceed 15% of household
electricity prices, a relatively small share, and the average household will have to
spend only about 0.3% of its net income on the support for renewable energies via
the EEG. This review also pointed out that this financial support for renewables via
the EEG was, even in Germany, a small proportion of the support for
environmentally damaging activities including coal production. The UK Committee
on Climate Change has recently published® an analysis for the UK with similar
conclusions. As we have already noted, subsidies for renewables are, in almost all
countries, far less than for environmentally damaging activities. Those for
renewables get attention because they are more visible but the main driver for rises
in prices that consumers notice is rising fossil fuel prices not costs of renewables.

Economic analysis has shown that, in the absence of government initiatives to
stimulate low-carbon activity, such as supporting the market entry of renewable
technologies and refurbishment of buildings to use much less energy, path
dependence - the impact of historical investments and current market power - will
encourage investment in dirtier technologies®. The continuing subsidies and

8 hitp:/ivww.erneuerbare-energien.de/inhalt/.

8 Brief Analysis on the Current Debate about Costs and Benefits of Expanding the Use of Renewable

Energies in Electricity Generation, Dr Stefan Lechtenbéhmer and Sascha Samadi, Wuppertal Institute for
Climate, Environment and Energy, October 2010,
http://www.wupperinst.org/uploads/tx_wiprojekt/EEG Expand_report.pdf.

% Household energy bills — impacts of meeting carbon budgets, Committee on Climate Change, 15 December

2011,
http://downloads.theccc.org.uk.s3.amazonaws.com/Household%20Energy%20Bills/ICCC Energy%20Note%
20Bill_interactive 1.pdf.

89 Rethinking industrial policy, Aghion P, Boulanger J and Cohen E (2011), Brussels: Bruegel.

http://www.bruegel.org/publications/publication-detail/publication/566-rethinking-industrial-policy/
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support for environmentally damaging technologies not only distort the market-place
and prevent a necessary emphasis on renewables and on energy efficiency but, as
we note below, also create mistaken perceptions and policies (Sections 7, 10.1) that
make support for energy efficiency even harder to put into effect.

For example, even if it were cheaper, nuclear power cannot help now in tackling
climate change. This is because the very long timescales for new plant relative to
investment in renewables exceed the short timescale in which effective action must
be taken. In other words, investment in nuclear power rather than in renewables will
prolong and add to unnecessary carbon emissions because the money diverted to
nuclear will prevent necessary investment in renewables and hence prolong the
lifetime of fossil fuel plants. Likewise, continuing investment in fossil fuel power
plants, including those powered by gas, makes tackling climate change harder as
these displace investment in renewable energy.

The benefit of renewable technologies such as PV and wind is that they are modular
and scalable. PV module production, in particular, has all the advantages of being
part of the electronics industry. The consistent long-term learning curve of over

20 per cent cost reduction for every cumulative doubling of historic production is
higher than for any other energy production technology. As Kees van der Leun of
Ecofys in the Netherlands has recently noted®, solar PV is rapidly becoming the
cheapest option to generate electricity. Given this development, and the similar cost
reductions for wind power, the EU and Member States should be focusing
absolutely and urgently on how to create an energy supply and storage
transformation based on renewables. This is the road that should be travelled.

As a recent report by PricewaterhouseCoopers has made clear, the rate of
decarbonisation necessary, globally, to have a chance of limiting global warming to
2 degrees, nearly 5 per cent a year, year on year, is aimost unprecedented® - much
greater, for example, than the UK achieved, about 3 per cent a year, when replacing
a major part of its coal generating capability for electricity by gas in the 1990s. In
fact, as we note below (Section 9), the UK did not meet a target of a 20 per cent
reduction from 1990 to 2010 (an average of only 1 per cent a year reduction) and
UK emissions actually increased by 3 per cent in 2010. EU-27 emissions increased
by 2.4 per cent in 2010 relative to 2009% and were 15.5 per cent below the 1990

% Solar PV rapidly becoming the cheapest option to generate electricity, Kees van der Leun, Grist, 11 October

2011, http://www.grist.org/solar-power/2011-10-11-solar-pv-rapidly-becoming-cheapest-option-generate-
electricity.

“The decarbonisation goal required to limit warming to 2 degrees, will now require reductions in carbon
intensity of at least 4.8% every year until 2050. ... From 1980-2010, no country has sustained
decarbonisation rates close to 4.8% per year. ... The UK decarbonised at 3.0% per year in the 1990s during
a ‘dash’ for gas power generation which replaced coal generation” Counting the cost of carbon, Low carbon
economy index 2011, PricewaterhouseCoopers LLP, 7 November 2011,
http://www.pwc.co.uk/eng/publications/counting-cost-of-carbon-low-carbon-economy-index-2011.html.

91

92 Approximated EU GHG inventory: early estimates for 2010, EEA Technical report No 11/2011, 7 October

2011, http://www.eea.europa.eu/publications/approximated-eu-ghg-inventory-2010.
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base level. Yes, the aimed for 20 per cent reduction by 2020 is likely to be met, but
there is no indication that current plans will cause the much greater emissions
reductions across the EU-27 countries that are necessary globally and soon.

Only a totally focused effort to make renewables-based supply a reality, supported
by an equally determined focus on energy efficiency could achieve such a target.
The EU could demonstrate to the world what is achievable and obtain great benefit
in terms of innovation, growth and job creation by following such a path. Only a
transition to an energy efficient economy can make possible the shift to clean supply
in the time still available to act on climate change®. The transformation of the
building stock is the key activity in such a transition.

% “The most important contribution to reaching energy security and climate goals comes from the energy that
we do not consume.” International Energy Agency World Energy Outlook 2011, 9 November 2011,
http://www.iea.org/index_info.asp?id=1959.
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3. The urgent need for action on climate change

“The analysis within this paper offers a stark and unremitting assessment of the climate
change challenge facing the global community. There is now little to no chance of
maintaining the rise in global mean surface temperature at below 2°C, despite repeated
high-level statements to the contrary. Moreover, the impacts associated with 2°C have been
revised upwards, sufficiently so that 2°C now more appropriately represents the threshold
between dangerous and extremely dangerous climate change.”

Beyond ‘dangerous’ climate change: emission scenarios for a new world, Kevin Anderson
and Alice Bows, Phil. Trans. R. Soc. A, (2011) 369, 20-44,
http://rsta.royalsocietypublishing.org/content/369/1934/20.full.

Unless we act now, the Earth will warm by more than 2°C. Even more worryingly,
2°C, considered in so many scenarios to be the threshold for dangerous climate
change, seems now more likely to represent the threshold between dangerous and
extremely dangerous climate change. Dangerous climate change may occur even
before a 2°C global temperature rise.

The real concern is with cumulative greenhouse gas emissions — how much in total
we emit — rather than emissions limits as targeted by the UK and EU. To have any
chance of avoiding dangerous climate change a significant proportion of known
fossil fuel reserves must be left in the ground® and annual greenhouse gas
emissions must begin to come down very soon.

This need for action very soon has been recently highlighted in a new study just
published®: “We find that in the set of scenarios with a ‘likely’ (greater than 66%)
chance of staying below 2°C, emissions peak between 2010 and 2020 and fall to a
median level of 44 Gt of CO, equivalent in 2020 .... Our analysis confirms that if the
mechanisms needed to enable an early peak in global emissions followed by steep
reductions are not put in place, there is a significant risk that the 2°C target will not
be achieved.”® The UNEP too has recently reported on “an emissions gap that

% Summaries of the climate science findings with references to original work are in A burden Beyond bearing,

Richard Monastersky, Nature (2009) 458, 1091-1094, and Too much of a bad thing, Gavin Schmidt and
David Archer, Nature (2009) 458, 1117-1118.

% Emission pathways consistent with a 2°C global temperature limit, Joeri Rogelj, William Hare, Jason Lowe,

Detlef P. van Vuuren, Keywan Riahi, Ben Matthews, Tatsuya Hanaoka, Kejun Jiang and Malte
Meinshausen, Nature Climate Change, 2011, 1, 413-418, published online 23 October 2011,
doi:10.1038/nclimate1258.

% Orin plain language, as the editorial in the same issue points out: “What their analysis reveals is that to stay

below 2°C throughout this century, annual emissions will have to come down by about 4 billion tonnes of
carbon dioxide equivalent from the present day level to about 44 Gt of carbon dioxide equivalent in 2020.
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urgently needs addressing”in order to “have a likely chance of keeping within the
2°C limit this century, emissions in 2020 should not be higher than 44 Gt of CO,
equivalent™’. Similar conclusions have been reached by another group® who also
point out that if climate sensitivity® is higher than assumed, carbon emissions must
become negative very soon to avoid temperature rises above 2°C.

The International Energy Agency has recently emphasised this urgent need for
action to reduce carbon emissions’®. The UK Confederation of British Industry
acknowledged™ the need for urgency back in 2007: "Emissions need to peak and
fall in the next 10 to 20 years" but, as the most recent work now shows, the time for
effective action is now much less than 10 years.

Yet global emissions, far from moderating, are rising faster than ever'®. The
increase of 5.9 per cent of 2010 over 2009 emissions of carbon dioxide from fossil
fuel combustion and cement manufacture’® is possibly the highest annual net
increase of carbon pollution ever.

These recent results mean that the EU 2020 targets for greenhouse gas reduction,
introduction of renewables, and energy efficiency are far too modest to meet the
need. Luckily, as noted in the previous section, a more rapid move to renewables

Even then, there is just a 66% probability of staying within the 2°C threshold by 2100.”, Editorial, Crossing
the threshold, Nature Climate Change 1,371 (2011), published online 27 October 2011.

o Bridging the Emissions Gap. United Nations Environment Programme (UNEP), 2011,

http://www.unep.org/publications/ebooks/bridgingemissionsgap/.

% Long-term climate implications of twenty-first century options for carbon dioxide emission mitigation, P.

Friedlingstein, S. Solomon, G-K. Plattner, R. Knutti, P. Ciais and M. R. Raupach, Nature Climate Change, 1,
457-461 (2011), published online 20 November 2011, doi:10.1038/nclimate1302,

% “Climate sensitivity is a measure of how responsive the temperature of the climate system is to a change in

the radiative forcing. It is usually expressed as the temperature change associated with a doubling of the
concentration of carbon dioxide in Earth's atmosphere”, http://en.wikipedia.org/wiki/Climate sensitivity.

100 yf stringent new action is not forthcoming by 2017, the energy-related infrastructure then in place will

generate all the CO, emissions allowed in the 450 Scenario up to 2035", International Energy Agency World
Energy Outlook 2011, 9 November 2011 (http://www.iea.org/index_info.asp?id=1959).

191 Climate change: Everyone's business, A report from the CBI Climate Change Task Force, November 2007,

http://www.cbi.org.uk/pdf/climatereport2007full.pdf.

102 Greenhouse gases rise by record amount: levels of greenhouse gases are higher than the worst case

scenario outlined by climate experts just four years ago, Associated Press, guardian.co.uk, 4 November
2011, http://www.guardian.co.uk/environment/2011/nov/04/greenhouse-gases-rise-record-levels.

Record High 2010 Global Carbon Dioxide Emissions from Fossil-Fuel Combustion and Cement Manufacture
Posted on CDIAC Site, Contributors, Tom Boden and T.J. Blasing,
http://cdiac.ornl.gov/trends/emis/perlim_2009 2010 estimates.html, and Rapid growth in CO, emissions
after the 2008—2009 global financial crisis, Glen P. Peters, Gregg Marland, Corinne Le Quéré, Thomas
Boden, Josep G. Canadell and Michael R. Raupach, Nature Climate Change (2011),
doi:10.1038/nclimate1332, Published online 4 December 2011.
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can bring many benefits to EU economies as well as helping, we hope, to lead the
world to a less worrying climate change trajectory.

Self-evidently, the EU cannot, on its own, effect the global emissions reduction
necessary. What it can do is to lead by showing that real and substantive
substitution of fossil fuels by renewables is possible and can happen fast. By so
doing, it can also show that such a course of action brings many benefits apart from
those to do with climate change. Indeed, as we note in the paragraphs that follow,
viewed on a consumption basis, it is likely that there have, in fact, been no
greenhouse gas emissions reductions across the EU in recent years because
emissions have merely been transferred to countries that manufacture products for
export to the EU. Only by going much faster can the EU actually reduce total
emissions including those associated with the products it consumes.

It is very worrying to read recent estimates of future global energy use and carbon
emissions that seem to assume that serious action to face up to climate change will
not happen any time soon. The US Energy Information Administration, for example,
has recently published'® its estimate of global energy consumption up to 2035.
Natural gas consumption is predicted to grow by over 50 per cent from 2008, with
strong growth of gas from unconventional supplies such as shale gas, and coal by
50 per cent with global CO, emissions increasing by 43 per cent. There is a
disconnect between what needs to happen and what is happening. As we noted in
Section 2, the American Council for an Energy-Efficient Economy has highlighted'®
the beneficial impact of an aggressive energy efficiency campaign on both the
economy and on jobs, but only the EU seems to have the capability, at present, to
change course and to demonstrate that a low-emissions path is both possible and
beneficial to economies as well as to the environment.

Most of this growth in emissions is in what is today called the developing world —
nearly half the coal burned in the world in 2010 was burned in China — but it is
instructive to realise'® that the carbon emissions reductions in developed countries
pledged in the Kyoto accord are possibly more than offset by the embedded carbon
emissions in products imported from developing countries. In other words,
globalisation of trade has merely exported carbon emissions from developed to
developing countries. Emissions in EU countries, when consumption is accounted
for, may well have increased rather than decreased as the national accounts appear
to show.

1% International Energy Outlook 2011, U.S. Energy Information Administration, 19 September 2011,

http://www.eia.gov/forecasts/ieo/pdf/0484(2011).pdf.

The Long-Term Energy Efficiency Potential: What the Evidence Suggests, John A. "Skip" Laitner, Steven
Nadel, R. Neal Elliott, Harvey Sachs, and A. Siddiq Khan, Research Report E121, American Council for an
Energy-Efficient Economy, 11 January 2012, http://aceee.org/research-report/E121.

106 Growth in emission transfers via international trade from 1990 to 2008, Glen P. Peters, Jan C. Minx,

Christopher L. Weber and Ottmar Edenhofer, PNAS (2011), 108, 8903-8908.
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An analysis™”’ for the UK shows just this state of affairs. The authors note that:
“Emission reductions in the UK through changes in the production structure are
therefore not a reflection of a greening domestic supply chain, but of structural shifts
in the international division of labor in the global production of goods and services.”
Taking into account the emissions associated with the production of all the things
now imported, apparently impressive emissions reductions across the EU are
illusory. Hence, apart from the urgency to act on climate change noted in this paper,
more urgent action to achieve deeper cuts in greenhouse gas emissions are
necessary to show real reductions once consumption emissions are added in.

Professor Kevin Anderson, one of the Tyndall Centre'® authors quoted at the head
of this section has said*® of shale gas: "Consequently, if we are serious in our
commitment to avoid dangerous climate change, the only safe place for shale gas
remains in the ground", a rather different perspective to that of some EU

governments and of the fossil fuel industry™°.

What we do not hear from governments and certainly not from the fossil fuel industry
is the fact that switching from burning coal to burning shale gas (or any other source
of natural gas) may not actually help tackle climate change. While gas (principally
methane) is a less carbon intensive fuel than coal, there is always some leakage to
the atmosphere and methane has a much greater global warming impact than
carbon dioxide. Also, as already noted, combustion of coal creates many pollutants
that pose health problems, whereas the levels of such pollutants from combustion of
gas is very much lower. While this reduction of pollutants is beneficial from a public
health perspective, these pollutants do have another impact in that they counteract
the climate change effect of the carbon dioxide emitted by coal. Even if clean-up
systems on coal plants become much more effective than today, and even if the

17 Understanding Changes in the UK’s CO, Emissions: A Global Perspective, Giovanni Baiocchi and Jan C.

Minx, Environ. Sci. Technol., 2010, 44 (4), 1177-1184.

1% The Tyndall Centre is a unique partnership between a selection of researchers from eight UK research

institutions, who together form the Tyndall Consortium, http://www.tyndall.ac.uk/Partner-Institutions.

199 ghale gas: a provisional assessment of climate change and environmental impacts, A research report by

The Tyndall Centre University of Manchester, January 2011, http://www.tyndall.ac.uk/shalegasreport; this
work has recently been updated with equally firm conclusions: "If the UK Government is to respect its
obligations under both the Copenhagen Accord and Low Carbon Transition Plan, shale gas offers no
meaningful potential as even a transition fuel. Moreover, any significant and early development of the
industry is likely to prove either economically unwise or risk jeopardising the UK’s international reputation on
climate change.", Shale gas: an updated assessment of environmental and climate change impacts,
Broderick. J., et al, a report commissioned by The Co-operative and undertaken by researchers at the
Tyndall Centre, University of Manchester, November 2011,
http://www.tyndall.ac.uk/sites/default/files/broderick2011 shalegasexecsummary_conclusions.pdf.

10 For example, a letter by the Country Chair of Shell UK has advocated increased use of natural gas: “The

European Gas Advocacy Forum report has shown that in the next 20 years Europe could save about
€500bn by more reliance on natural gas and less on coal.”, Fracking in the energy mix, Letter by Graham
van't Hoff, The Guardian, Wednesday 27 April 2011,
http://www.guardian.co.uk/environment/2011/apr/27/fracking-in-the-energy-mix.
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leakage rates from shale gas are much lower than suggested™, a recent study
indicates that switching from coal to natural gas from any source will have little
impact on global warming. The author notes: "...unless leakage rates for new
methane can be kept below 2%, substituting gas for coal is not an effective means
for reducing the magnitude of future climate change." The urgent emphasis must be
not on finding new sources of fossil fuels such as shale gas but of switching from
fossil fuels of any kind to renewable sources of energy

As we see from forecasts such as that just published by the U.S. EIA, current
policies indicate, however, that fossil fuel use and carbon emissions will continue to
grow. Shale gas, or other fossil fuels, will only stay in the ground if there is a rapid
and transformative change in political emphasis from energy supply by fossil fuels
with renewables slowly taking market share and weak action on energy efficiency —
the case today - to energy supply by renewables with urgent action also on energy
efficiency. Attention to the building stock must lead the campaign on energy
efficiency. The necessary path today is very like the ‘soft’ path proposed by Amory
Lovins in 1976 as noted in the previous Section.

The EU, by its actions, cannot solve climate change alone, but it can demonstrate
that taking urgent action to promote the switch to renewables, and to promote
energy efficiency, has great benefit in stimulating green growth and sustainable
prosperity. Thus it can help shape global thinking on tackling climate change and,
through its own actions, help show the developing world that a clean alternative to
fossil fuels is both viable and beneficial.

The proposed increase™*® in EU greenhouse gas emissions cuts to 30 per cent by
2020 should be just the beginning of this process and would benefit the European
economy. As the European Climate Forum has shown'**: “Raising the European
climate target from 20% to 30% emissions reductions can open the way towards
higher growth and increased employment.” This report also notes the importance of
building retrofit in this ambition: “The new growth path implies a major effort to
retrofit buildings and enhance the built environment.”

" Methane and the greenhouse-gas footprint of natural gas from shale formations, Robert W Howarth, Renee

Santoro and Anthony Ingraffea, Climatic Change, 106, 679-690 (2011) who point out that: "Compared to
coal, the footprint of shale gas is at least 20% greater and perhaps more than twice as great on the 20-year
horizon and is comparable when compared over 100 years."

12 Coal to gas: The influence of methane leakage, Tom M L Wigley, Climatic Change, 108, 601-608 (2011)

13 Letter to the Guardian on 30% EU Emissions Cut from Chris Huhne and EU Environment Ministers, 14

March 2011, http://www.guardian.co.uk/thequardian/2011/mar/14/europe-japan-and-energy-options.

4 A New Growth Path for Europe: Generating Prosperity and Jobs in the Low-Carbon Economy, Synthesis

Report, Carlo C. Jaeger et al, European Climate Forum, February 2011, http://www.european-climate-
forum.net/fileadmin/ecf-documents/Press/A_New Growth Path _for Europe Synthesis Report.pdf.
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One of the authors of this European Climate Foundation report has separately
summarised’® the transition in attitude that action to tackle climate change must
reflect: "What we are witnessing is a watershed in the debate on greenhouse-gas
emissions. A low-carbon growth path requires neither coal nor new nuclear
power. The way forward is to pursue more ambitious and consistent climate
and energy policies that drive the massive deployment of renewables; install
new load-balancing electricity grids; and ensure large-scale adoption of
energy-efficiency measures." Denmark, as noted in Section 2, is already showing
all thilsiﬁcan be done, with ambition for 35 per cent greenhouse gas reduction by
2020,

What has now been confirmed by the reports on emissions rises in 2010 and by the
IEA in the World Energy Outlook 2011 is that such massive deployment of
renewables must happen very soon together with real and effective action on energy
efficiency — where low-carbon refurbishment of buildings is key.

5 The End of Nuclear Power, Roland Kupers, 25 April 2011, http://www.project-

syndicate.org/commentary/rkupers2/English.

16 Our Future Energy, The Danish Government, November 2011, http://www.kemin.dk/Documents/Klima-

%200g%20Energipolitik/our%20future%20energy.pdf.

page 63 of 149

North Sea Region

Programme Investing in the future by working together for a sustainable and competetive region. www.buildwithcare.eu

melnmmgwa¥ Build with CaRe is a project partly funded by European Regional Development Fund.



http://www.project-syndicate.org/commentary/rkupers2/English
http://www.project-syndicate.org/commentary/rkupers2/English
http://www.kemin.dk/Documents/Klima-%20og%20Energipolitik/our%20future%20energy.pdf
http://www.kemin.dk/Documents/Klima-%20og%20Energipolitik/our%20future%20energy.pdf

BwC paper
An EU Strategy for Building Refurbishment
Tackling buildings tackles energy efficiency

BUILD WITH CaRe

ENERGY SAVING BUILDINGS

Tackling buildings tackles energy efficiency

“We think it's pretty unlikely that we'll find a good response to the threat of global warming on
the supply side alone but if we can make a serious reduction in our demand for energy, then
all the options [for changing the energy supply] look more realistic.",

Julian Allwood, quoted in: Efficiency could cut world energy use over 70 per cent
Helen Knight, New Scientist, 26 January 2011, http://www.newscientist.com/article/dn20037-
efficiency-could-cut-world-energy-use-over-70-per-cent.html.

[See also Reducing Energy Demand: What Are the Practical Limits?, Jonathan M. Cullen,
Julian M. Allwood, and Edward H. Borgstein, Environ. Sci. Technol., (2011), 45, 1711-1718.]

Long-term targets such as the proposed EU Roadmap for 2050’ are admirable

but, as already noted, more immediate action to tackle climate change is now
essential. Single-minded investment in energy efficiency and in renewables is the
only viable way forward.

Buildings present the greatest single opportunity for an energy efficient economy.
As already noted (Section 1), across the EU-27 homes are responsible for a quarter
of energy related greenhouse gas emissions and commercial buildings for another
15 per cent, 40 per cent in total**®. We know from real-life examples by Build with
CaRe partners in several countries what to do to dramatically reduce this energy
use and consequent greenhouse gas emissions, and how to do it, as we note below.
The challenge is to overcome the barriers that turn best practice from a few isolated
examples to being the common-place across Europe. If this can be achieved, the
benefits will be great.

An important recent study by researchers from Cambridge University**°

demonstrated that 73 per cent of global energy use could be saved by practically
achievable design and the authors noted that: “The greatest energy savings can be
achieved in the passive systems of buildings, both absolute (179 EJ) and as a
percentage of total demand (83%). This is dominated by the savings in heating and

BT Roadmap for moving to a competitive low carbon economy in 2050, European Commission, Brussels, 8

March 2011, COM(2011) 112, http://ec.europa.eu/clima/documentation/roadmap/index_en.htm

18 End-user GHG emissions from energy: Reallocation of emissions from energy industries to end users 2005—

2009, European Environment Agency, Technical report No 19/2011, 15 December 2011,
http://www.eea.europa.eu/publications/end-use-energy-emissions/full-report-2014-end-user.

19 Reducing Energy Demand: What Are the Practical Limits?, Jonathan M. Cullen, Julian M. Allwood, and

Edward H. Borgstein, Environ. Sci. Technol., (2011), 45, 1711-1718.
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cooling spaces (85 EJ), which could be avoided by designing buildings to the
Passivhaus standard'®°, and appliances (59 EJ).”

However, the study noted that energy efficiency (demand reduction) is rarely a
priority in national or international policies and that, as already noted, less than 10
per cent of worldwide research and development expenditure on energy has been
spent on energy efficiency, compared to 40 per cent on nuclear fusion and nuclear
fission. Just like the situation with renewables, energy efficiency is a poor relation
compared to nuclear and fossil fuels, yet, as one of the Cambridge authors has
pointed out'*, energy efficiency is a key to tackling climate change.

Viewed in these terms, the cost of much increased support for energy efficiency
programmes seems minimal compared to the benefits realised. It would be
eminently sensible to spend far more than we do on energy efficiency. The lack of
any public subsidy for the UK Green Deal, for example, seems certain to inhibit
achievement as discussed in Green Deal Appraised.

Consider, for example, the £200billion investment said to be needed® up to 2020 in
the UK to develop new energy supplies and to strengthen the electricity and gas
grids. Interestingly, a similar figure seems to be roughly what it might cost** to
bring the entire UK housing stock up to or near to passivhaus standards, where
essentially no energy is needed for heating and cooling. If implemented globally,
together with similarly enhanced standards for new buildings, such a transformation
could make a major contribution to cutting energy demand. As examples from Build
with CaRe partners show, a lot of the knowledge to do this is already in place
somewhere. What is needed are the policies for effective implementation and
appropriate financial support.

120 see http://en.wikipedia.org/wiki/Passive_house for a description of passivhaus standards and examples.

121 Julian Allwood, see the box at the head of this Section.

122 Energy firms must invest £200bn to meet UK targets, says regulator, Terry Macalister and Julia Kollewe

guardian.co.uk, Friday 9 October 2009, http://www.guardian.co.uk/business/2009/oct/09/ofgem-warns-
energy-prices-could-surge.

123t is impossible accurately to cost such a sum but an average for the building stock has been estimated to be

about £20,000 per house at today’s figures (see, for example Meeting the C80 retrofit challenge: pilot
examples and learning, Paul Ciniglio, Sustainability Manager, Radian, June 2009,
http://sticerd.lse.ac.uk/textonly/L SEhousing/Events/climate _change_begins_at home/presentation07 -
Paul_Ciniglio-Radian.pdf). The process for such ‘deep’ refurbishment down to one-fifth of the carbon
emissions before refurbishment is at its infancy in the UK and hence costs will inevitably fall. Itis
reasonable to assume that they might average out at half this figure, about £10,000 per house, for the total
housing stock over a period of twenty years or more. If we then assume that around 80 per cent of the
existing stock, about 20 million homes, is fit to be refurbished to C80 levels of efficiency, then the total cost
will be £200billion, just the amount that is said to be needed by 2020 for new supply and grid improvement.
Even if the figure for refurbishment is double this amount, there should, with innovative long-term thinking,
be finance available to fund such work (as we indicate in Section 10.6).
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Once this investment in energy efficiency is made, the energy these homes once
required will never again be needed. An unnecessary and wasted investment in
large-scale energy supply is avoided™® so creating a permanent, repeated, financial
saving — the opposite situation to the extra investment in energy supply needed if
new building codes are weakened as we discuss below (Section 6). Once the fabric
is improved to this degree then the potential for on-site renewables to offset total
used energy — the zero-emissions building (or even the energy-plus building where
more energy is generated than is consumed) — becomes a viable option.

With such investment in buildings, not only will total energy use be significantly
reduced but occupants of these buildings will be living or working in much healthier
and more pleasant homes or workplaces. There will no longer be draughts and cold
corners. Ventilation will be carefully planned. Improved air quality will enhance
alertness, performance and health.

The construction industry will, of necessity, have become up-skilled and globally
competitive, and supply chains will have been developed that are equally
competitive. There can be a focus on renewable energy supply rather than
inappropriate investment in nuclear and fossil technologies meaning that the energy
supply industry also can become globally competitive. It really can be win-win-win
and good for business as well as good for citizens, for communities and for the
environment®,

If this investment to upgrade buildings is not made — or not made fast enough so
that extra investment and expense in new supply cannot be avoided — then homes
and buildings will be less comfortable and pleasant to live and to work in as well as
remaining much more expensive to run. The construction industry and its supply
chains will be disadvantaged relative to competitors in countries that are more
focused on becoming energy efficient. There will be lock-in of energy inefficiency
and of greenhouse gas emissions because the renewal and refurbishment that does
occur will be to lower standards than could be achieved'?®. The financial burden of
weaker building standards and the increased investment in energy supply that

124 As the recent WWF report, Positive Energy: how renewable electricity can transform the UK by 2030,

mentioned above, noted, up to £40billion of capital investment in supply could be avoided if there were really
effective demand reduction policies in place (or else could be productively used in a process to produce
renewable methane and liquid transport fuels as noted in Section 2).

125 The list of supporting comments from industry leaders for the WWF renewables ambition detailed in Positive

Energy: how renewable electricity can transform the UK by 2030 is impressive; Supportive Quotes,
http://assets.wwf.org.uk/downloads/positive_energy_supportive_quotes.pdf.

126 “Every year lost on the way towards rehabilitation of energy systems in buildings in Germany can, for

example, mean an additional 1.5 million tonnes of CO,. These buildings will then not be rehabilitated again
for another 40 years. The same is also applicable, for example, to CO, emissions from power stations and
the installation of inefficient heating systems.” Climate protection in Germany: 40% reduction of CO;
emissions by 2020 compared to 1990, Climate Change 13/07, German Federal Environment Agency,
August 2007, http://www.umweltdaten.de/publikationen/fpdf-1/3304.pdf.
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results has been very precisely shown this year in respect of the UK’s weakening of
the proposed “zero carbon house” standard as we note below (Section 6).

It is revealing to note that while this £200billion sum for the refurbishment of the
existing UK building stock would be spent over many years, similar sums have been
made available in months in response to the continuing financial crisis. The first
round of so-called “Quantitative Easing” in the UK, begun in 2009, released exactly
this sum into the economy. It has been argued*?’, however, that the cash ends up
overwhelmingly in profits, exacerbating already extreme income inequality and the
consequent social tensions that arise from it. If such measures can be agreed in
response to the financial crisis, with possibly few beneficial consequences, how
much better value can be obtained by investment to improve the building stock!

The UK expenditure on housing benefit in 2009/10 was £20billion*?. If a similar
sum was devoted to refurbishment almost the entire UK building stock could be
brought to very-low energy and passivhaus quality by 2030!

A focus on energy efficiency, led by building refurbishment, is essential if climate
change is to be addressed in a meaningful manner. A focus on buildings pulls along
other sectors because low-energy energy-efficient buildings then direct focus to
appliances® and to individual behaviour (see Section 10.5), and to transport. Also,
as we note below, energy efficiency in buildings cannot be considered in isolation
from questions of local generation of energy and local energy storage so that a
focus on buildings can bring systems thinking to the fore, something almost totally
ignored in today’s supply system.

Yet the UK Green Deal™*® envisages no subsidy for energy efficiency while new
energy production is totally subsidised in the sense that all costs must eventually
appear on customers’ energy bills. Germany is one of the EU states most advanced
in terms of refurbishment of the building stock and: “the examples show that public

127 Quantitative easing 'is good for the rich, bad for the poor’, Heather Stewart, The Observer, Sunday 14

August 2011, http://www.guardian.co.uk/business/2011/aug/14/quantitative-easing-riots.

128

Housing benefit changes: Who will be affected?, BBC News, 31 March 2011, http://www.bbc.co.uk/news/uk-
12674409.

129 Arecent Energy Saving Trust report into appliance use in the UK notes that: “despite householders' best

efforts to switch to energy-saving products, we are actually consuming more energy [in appliance use] than
five years ago”, The elephant in the living room: how our appliances and gadgets are trampling the green
dream, Energy Saving Trust, 4 October 2011,
http://www.energysavingtrust.org.uk/Publications2/Corporate/Research-and-insights/The-elephant-in-the-
living-room. While there is great scope to reduce energy use of most appliances through innovation this will
only happen through effective and enforced regulation. It is difficult to envisage more demanding regulation
than exists today being introduced unless the major energy use within buildings, heating and cooling, is
firmly tackled in the first instance.

130 Described in the accompanying paper, Green Deal Appraised.
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funds are one success factor™®'. The UK’s Green Deal, however, follows the long-

established pattern whereby support for energy efficiency is minimal compared to
support for energy generation. Yet, unlike the situation in large-scale energy
generation, only a modest input is necessary to generate a large multiplier in energy
efficient refurbishment because many millions of building owners or occupiers are
involved.

An appropriate mix of support and penalties can stimulate the necessary investment
but innovative thinking will be needed to find the most effective pathways

(Section 10.6). Ensuring that necessary financial stimulus is in place will be a most
effective use of public funds compared to massive historical support and subsidy for
fossil fuels, for nuclear power and for energy supply. Of particular importance will
be the transformation of the skills and capabilities of the construction industry,
especially of the medium and small-sized businesses that will surely undertake a
great deal of refurbishment work, and of ensuring that household and building
surveys are done thoroughly and professionally. These issues are discussed in
more detail in Section 10.

131 Energy Efficient Residential Housing: Chances and Challenges, Jochen Flasbarth (President of the German

Federal Environment Agency), UNECE Conference “Energy Efficiency in Housing”, Vienna, November
20009, http://www.umweltbundesamt.de/uba-info-presse/reden/wien_energyefficiencyhousing.pdf.
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We must go faster on energy efficiency

“The most important contribution to reaching energy security and climate goals comes from
the energy that we do not consume.”

International Energy Agency World Energy Outlook 2011, 9 November 2011
(http://www.iea.org/index_info.asp?id=1959).

At present, effective action to refurbish buildings across the EU cannot happen
because initiatives to promote energy efficiency across the EU are lamentably
inadequate. This situation is a consequence of the focus on energy supply and the
subsidies that have followed (outlined in Section 2).

Energy efficiency continues to be the poor relation even though many energy
efficiency measures are widely recognised to be more cost-effective than creating
new generating capacity***>. The EU has emphasised the benefits of investment in
energy efficiency for jobs™? as well as for emissions reduction, energy security,
competitiveness, and tangible benefits to citizens. The objective of achieving 20 per
cent primary energy savings was one of the five headline targets of the Europe 2020
Strategy for smart, sustainable and inclusive growth™**.

These are fine words, but the reality is that actual progress is far short of even
present day ambition. The reason for this lack of action is the lack of political and
financial support for energy efficiency we have already noted (Section 2). Energy

132 For example, research by the American Council for an Energy-Efficient Economy has shown that the cost of

saving a unit of electricity is one-third or less than the cost of installing any new source of electricity supply;
Saving Energy Cost-Effectively: A National Review of the Cost of Energy Saved Through Utility-Sector
Energy Efficiency Programs, Katherine Friedrich, Maggie Eldridge, Dan York, Patti Witte, and Marty Kushler,
ACEEE, 1 September 2009, Research Report U092, http://www.aceee.org/research-report/u092.

133 “nvestments in cost-effective energy-efficiency improvement will almost always have a positive impact on

employment. In all cases, the number of jobs created is greater than those created from comparable
alternative investments, including investments for the extraction, transformation and distribution of energy. ...
That is to say, energy end-use efficiency investments create three to four times the number of jobs created
by comparable energy supply investments.” Doing More With Less: Green Paper on Energy Efficiency,
Directorate-General for Energy and Transport, European Commission, 2005,
http://ec.europa.eu/energyl/efficiency/doc/2005_06_green_paper_book_en.pdf.

134 “Energy efficiency is the most cost effective way to reduce emissions, improve energy security and

competitiveness, make energy consumption more affordable for consumers as well as create employment,
including in export industries. Above all, it provides tangible benefits to citizens: average energy savings for
a household can amount to €1,000 per year.”, Energy 2020: A strategy for competitive, sustainable and
secure energy, Brussels, 10 November 2010, COM(2010) 639 final,
http://ec.europa.eu/energy/strategies/2010/doc/com(2010)0639.pdf.
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efficiency is not a mandated target as are renewable energy and emissions
reduction which means that EU member states have not responded with the resolve
required'®.

Across the EU, the current ambition of a 20 per cent reduction in energy
consumption by 2020 is way off target with projections indicating a likely reduction
by 2020 of only 10 per cent or less, (as noted in the new Directive on Energy
Efficiency recently proposed®®). This inaction persists in spite of the claim in the
Energy Efficiency Plan 2011 that, if EU-wide action is taken to meet the 20 per cent
target, up to two million jobs can be created in the building sector**’. Some
governments remain so focused on energy supply that they seem unable to create a
conceptual space to promote energy efficiency in a serious and effective manner.

The institutional mindset created by the present energy supply system, and the
resultant lack of awareness of what is possible in respect of energy saving while
maintaining or even improving quality of life, means that, in several Member States,
there seem to be no strong forces promoting energy efficiency. There also seems
little recognition of the urgency needed to take strong action on climate change.
These barriers are compounded in the UK by ill-advised Government thinking on
growth as we note below (Section 7). We discuss how to create “a new reality” in
Section 9.

There are, indeed, admirable long-term intentions by the EU to decarbonise
buildings by 2050 but, near-term, energy efficiency is the poor relation to energy
supply. Yet, as noted above (Section 3), it is in the near-term that action must
happen.

The proposed EU Roadmap for 2050 suggests that the built environment should
(and can) achieve an emissions reduction of around 90 per cent by 2050'*® as a key
element in reducing GHG emissions by at least 80 per cent by 2050 compared to
1990.

185 nthe existing strategy is currently unlikely to achieve all the 2020 targets, and is wholly inadequate to the

longer term challenges. ... The quality of the National Energy Efficiency Plans, developed by Member
States since 2008, is disappointing, leaving vast potential untapped. ... We are a long way from achieving
the 20% energy savings objective. ... Measures need to be developed to speed up significantly the rate of
refurbishment using energy-efficient products and technologies.", Energy 2020: A strategy for competitive,
sustainable and secure energy, Brussels, 10 November 2010, COM(2010) 639 final,
http://ec.europa.eu/energy/strategies/2010/doc/com(2010)0639.pdf.

¥ Home page at http://ec.europa.eu/energy/efficiency/eed/eed en.htm; Proposal for a Directive of the

European Parliament and of the Council on energy efficiency and repealing Directives 2004/8/EC and
2006/32/EC, European Commission, Brussels, 22 June 2011, COM(2011) 370 final, http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0370:FIN:EN:PDF.

187 Energy Efficiency Plan 2011, European Commission, Brussels, 8 March 2011, COM(2011) 109 final,

http://ec.europa.eu/enerqgy/efficiency/action plan/doc/20110308 efficiency plan _act en.pdf.

18 A Roadmap for moving to a competitive low carbon economy in 2050’ Brussels, 8 March 2011 COM(2011)

112: http://ec.europa.eu/clima/documentation/roadmap/index_en.htm.
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In the UK, the Committee on Climate Change™** states: “By 2050, we expect the

buildings sector to be highly energy efficient and most heating requirements to be
met by low carbon sources. This will ensure that the buildings sector is zero carbon
or close to zero carbon as required to meet the economy wide 2050 target.” It is
revealing, however, that this expectation still assumes space heating systems are
necessary, not a target one would hope for if energy efficiency were being
vigorously pursued.

Germany is one or the most advanced European economies in the promotion of
renewable energy and in demonstrating ‘deep’ refurbishment of buildings to save
three-quarters of more of energy use'*. The German Energy Concept** sets a
target of ‘almost climate-neutral’ building stock, with a renovation roadmap targeting
an 80 per cent reduction in primary energy demand by buildings by 2050 as a major
contribution to an overall reduction in primary energy consumption of 50 per cent.
Germany also seeks to cut electricity consumption by 25 per cent by 2050.

This is a much more promising strategy than that of the Green Deal in the UK, which
has no overall target on demand reduction, as it focuses on a major reduction in
primary energy demand by buildings. The Energy Concept states that “Buildings
are the key to greater energy efficiency”, but also notes that, even in Germany, the
renovation rate needs to double if the targets are to be met: "Building renovation will
be a central focus. In this field, it is vital to more or less double the current rate of
renovation."

Even in Germany, therefore, a major acceleration of ‘deep’ refurbishment is needed
but the Energy Concept does not call for the “renovation road-map for existing
buildings” to start until 2020. Yet, as already noted, urgent action to stimulate
energy efficiency must happen much sooner if potentially dangerous climate change
is to be addressed. There are admirable long-term ambitions for the EU and for
individual Member States but the need for urgent action is now and action on energy
efficiency is not happening to anything like the degree either necessary or possible.

The UK has put in place a major programme for new electricity generation**?
entailing over £100billion of investment. But the UK Association for the Conservation

139 4™ carbon Budget: Chapter 5: Reducing emissions from buildings and industry through the 2020s.

December 2010; http://downloads.theccc.org.uk.s3.amazonaws.com/4th%20Budget/4th-
Budget Chapter5.pdf

140 see, for example, Energy saving techniques, upgrading and renewables, Tobias Timm, proKlima, Hannover,

http://sticerd.lse.ac.uk/textonly/lsehousing/events/DENA/Tobias Timm2.pdf or Pilot Project "Energy Efficient
Homes", Nicola Pillen, German Energy Agency (dena), November 2010,
http://www.iea.org/work/2010/sbn/Pillen.pdf.

a1 Energy Concept for an Environmentally Sound, Reliable and Affordable Energy Supply; 28 September

2010:;: http://Iwww.bmu.de/files/english/pdf/application/pdf/energiekonzept bundesregierung en.pdf.

142 Electricity Market Reform (EMR) white Paper 2011, 12 July 2011,
http://www.decc.gov.uk/en/content/cms/legislation/white _papers/emr_wp 2011/emr wp 2011.aspx.
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of Energy has pointed out** that: “the Government is drawing up plans for long term
energy needs and expensive new infrastructure — but they have admitted to us that
they have NOT carried out an assessment to compare the costs and benefits of
energy efficiency against those of generating energy.” The UK, like possibly several
other EU Member States, has no clear plan or route map to promote energy
efficiency. It would appear that the UK Green Deal to promote energy efficiency in
the building stock will take all the strain of tackling building refurbishment without the
support of any over-arching promotion of energy efficiency. Indeed, the UK
Secretary of State for Business, Innovation and Skills has said'* that: “The Green
Deal is at the heart of the plans we have set out to support the transition to a green
economy.”

The companion paper, Green Deal Appraised, describes many of the potential
pitfalls of the Green Deal and the problems that ensue from not having any wider
comprehensive strategy for tackling energy efficiency. Of particular concern is the
imposition of the so-called “Golden Rule” whereby the cost of refurbishment works
undertaken must be recouped in Green Deal payments. The Golden Rule states
that expected savings must at least equal the costs to the bill payer. This lack of
any subsidy or financial support is likely to lead to refurbishments that are shallow
rather than deep, leading to lock-in of energy inefficiency and greenhouse gas
emissions, and will not create the large improvements in energy efficiency that are
possible and necessary. Hence we see quite clearly in the case of the UK, and
most likely in the case of many other Member States, that there is no focused
strategy to tackle energy efficiency.

In a few countries, and explicitly in Germany, there is a strategy and desire to tackle
energy efficiency. Even in Germany, the need to go faster with building
refurbishment is acknowledged but there is no clear pathway yet defined to enable
this to happen. In other countries, such as the UK, there is no apparent strategy at
all for making energy efficiency a priority. This lack of urgency across Member
States explains why the EU is falling so far short of the 2020 target for energy
efficiency. There seems no credible strategy so far for making up lost ground while
the urgent need now is to go even faster than planned.

As noted in Section 2, the American Council for an Energy-Efficient Economy has
shown™ how the US economy could also reduce primary energy use from current
levels by up to 50 per cent through an aggressive energy efficiency campaign with
benefits for the economy and for jobs. This is also the German ambition. We

143 The Big Debate: Energy Demand vs Energy Generation, 14 February 2011,

http://www.ukace.org/index.php?option=com_content&task=view&id=610&Itemid=37.

144 vince Cable speech - Resource Security, CBI / Green Alliance conference, 12 December 2011,

http://www.bis.gov.uk/news/speeches/vince-cable-resource-security-2011.

45 The Long-Term Energy Efficiency Potential: What the Evidence Suggests, John A. "Skip" Laitner, Steven

Nadel, R. Neal Elliott, Harvey Sachs, and A. Siddiq Khan, Research Report E121, American Council for an
Energy-Efficient Economy, 11 January 2012, http://aceee.org/research-report/E121.
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suggest that setting a minimum 40 per cent cut in primary energy demand by 2050
could become an EU target with transformation of the building stock a centre-piece.
Action must start now. The high energy-efficiency scenario in the EU Commission’s
Energy Roadmap 2050'*° foresees a 41% decrease in energy demand by 2050
compared to the 2005-2006 peaks. Setting a minimum 40 per cent target relative to
an appropriate baseline would galvanise action which the Roadmap acknowledges
(para 3.1) must be implemented swiftly: “Current initiatives need to be implemented
swiftly to achieve change. Implementing them in the wider context of overall
resource efficiency will bring cost- efficient results even faster. ... Higher energy
efficiency in new and existing buildings is key. Nearly zero energy buildings should
become the norm. Buildings — including homes - could produce more energy than
they use. Products and appliances will have to fulfil highest energy efficiency
standards.”

The Roadmap highlights the importance of nearly zero energy buildings becoming
the norm. This paper demonstrates that there are major barriers to achieving this
desirable outcome. The time to tackle these barriers is now. As has been stressed,
the benefits will flow not just to the environment but to economies and jobs as well.

16 Energy Roadmap 2050, European Commission, Brussels, COM(2011) 885/2, 15 December 2011,

http://ec.europa.eu/energy/enerqy2020/roadmap/doc/com 2011 8852 en.pdf.
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6. “Zero-carbon homes” no longer zero-carbon

“In the space of two weeks, this government has gone from a firm commitment on zero
carbon homes, to watered down policy. A zero carbon home will no longer do what it says on
the tin.”,

Paul King, Chief Executive, UK Green Building Council, in '‘Greenest government ever' under
threat, 23 March 2011, Isabel Hardman, Inside Housing,

http://www.insidehousing.co.uk/ihstory.aspx?storycode=6514206.

“At a time when the UK faces rapidly rising energy bills, increasing capacity constraints and
a huge cost to renew the UK’s generating capacity, the decision not to include the public
display of energy use in large commercial buildings in the Act is incomprehensible and
hugely disappointing, especially from a government that markets itself as being “green” and
business friendly",

Andy Ford, President of CIBSE, the Chartered Institute of Building Services Engineers,
CIBSE Journal, NEWS, November 2011, http://www.cibsejournal.com.

If climate change is to be tackled, and if the transformation in the building sector
called for by the WBCSD (Section 1) is to become a reality, the EU must go much
faster on energy efficiency in buildings. Unfortunately, current developments in the
UK, which may influence what happens in other Member States, are pointing in
exactly the wrong direction. What happens in refurbishment will be influenced by
the standards that are agreed for new buildings. If these fall short of what is feasible
and possible, then the regulations, the skills, and the supply-chain to make possible
‘deep low-energy refurbishment’ of the existing building stock may be inadequate for
the task.

Similarly, there can be considerable waste of energy in a building of any kind if
energy use is not monitored and efforts made to eliminate waste. Itis
acknowledged that there is great scope for energy savings in very many buildings
even without expensive refurbishment. A low-energy building can only be called
low-energy (or low-carbon) if it performs this way in practice (Section 10.2). Low-
energy design is meaningless without real-life data on energy use. Hence the
importance of DECs (Display Energy Certificates) showing actual energy use for
public and commercial buildings and the likelihood of continuing waste of energy if
these are not mandatory.
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In the UK, the Zero Carbon Hub**’, the body set up to define how “zero-carbon
homes” could be defined and developed, has adopted a fabric energy efficiency
standard for “zero carbon homes” that falls short**® of the passivhaus standard. If
followed, this UK standard may imply that new homes fall short of the quality of
passivhaus homes, because, with reasonable air tightness and good insulation, but
without mechanical ventilation, they may suffer from poor ventilation and air quality
issues, giving a bad name to zero carbon, or low energy, buildings in general.

In fact, it is most likely that, without the quality of construction that passivhaus
standards demand, delivered energy efficiency standards of the UK’s so-called “zero
carbon homes” may be far poorer even than the proposed standard. The Zero
Carbon Hub itself has noted in its report'*® on Carbon Compliance: “Ensuring what
is designed is actually delivered will represent a significant challenge for the whole
industry, including designers, the supply chain, and housebuilders.”

What the Zero Carbon Hub is saying is that delivered build quality of “zero carbon
homes” in the UK is likely to be significantly worse than design quality if the
practices of the industry do not change. As proposed, the standards for “zero
carbon homes” do not require such an industry change and will not deliver the
transformation called for by the WBCSD (Section 1). A move to passivhaus
standards would, on the other hand, help deliver exactly such a transformation.

One thing that UK-defined “zero-carbon homes” will not be is zero-carbon. The
proposed standard falls short of what is possible and, as just noted, it is freely
acknowledged that the delivered quality is almost certain to fall short of even this
standard. This is likely to mean lock-in of carbon emissions, more expense for
owners and occupiers, and poorer quality.

As we note below, because of the less demanding energy standard proposed, even

with renewable energy systems installed, new so-called “zero-carbon homes” in the

UK cannot be the “nearly zero-energy buildings” that the EU is requesting from 2020
in the recast Energy Performance of Buildings Directive™. This is because the on-

site renewable energy cannot make up for the energy consumed in the home.

To make matters even worse, in the Budget this year, the UK Government reduced
even further the demands on housebuilders to deliver zero-carbon homes when it
announced that developers would only have to offset by renewable energy the

7 http:/Mww.zerocarbonhub.org/

148 Defining a fabric energy efficiency standard for zero carbon homes, Task Group Recommendations, Zero

Carbon Hub, November 2009, http://www.zerocarbonhub.org/resourcefiles/ZCH-Defining-A-Fabric-Enerqgy-
Efficiency-Standard-Task-Group-Recommendations.pdf.

149 carbon Compliance: Setting an appropriate limit for zero carbon new homes, Findings and

Recommendations, Zero Carbon Hub, February 2011,
http://www.zerocarbonhub.org/resourcefiles/CC TG Report Feb 2011.pdf.

10 pescribed, for example, in CIBSE Briefing, The Recast Energy Performance of Buildings Directive,

http://www.cibse.org/content/documents/Knowledge Bank/EPBDBriefingFINAL2011.pdf.
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regulated energy consumption (heating, hot water and lighting) and not the energy
used by appliances. The fabric energy efficiency standard is such that on-site
renewables on the average new “zero-carbon house” cannot get close to making up
for the energy consumed. The proportion that can be generated on-site is
discussed under the heading Carbon Compliance. The rest should come from off-
site renewables somewhere and this proportion was called “allowable solutions”.

What the Government decided (without consultation) was that whether by on-site
generation or by off-site “allowable solutions” only regulated energy consumption
(heating, hot water and lighting) would have to be generated by renewable sources
for a new house to be called “zero carbon”. The energy used by appliances of all
kinds could be ignored.

These changes led the campaign manager for sustainable homes at WWF UK,
Darren Shirley, to lament™" that: “This is no longer a policy for zero carbon homes.
They are nothing of the sort.” Darren Shirley also noted that: "This decision will
undermine British business that was innovating and leading in low carbon products
and services."

Equally scornful was Paul King, chief executive of the UK Green Building Council**?,

who said™*: “In the space of two weeks, this government has gone from a firm
commitment on zero carbon homes, to watered down policy. A zero carbon home
will no longer do what it says on the tin.”

Concern at the UK Government’s sudden weakening of commitments towards
sustainability and low carbon innovation led the WWF to resign from the Zero
Carbon Hub. Colin Butfield, head of campaigns at WWF-UK, said"***: “Since 2007,
WWF has been dedicated to working with the zero carbon taskforce on a pioneering
piece of housing policy. So it is a shattering blow to find out, without consultation,
that the government has taken a decision to undermine both climate and housing
legislation. WWEF is left with no choice but to resign from the taskforce as the zero
carbon homes policy comes tumbling down.”

Such a watering down of standards has a direct impact on the investment needed
for energy supply. As the UK Committee on Climate noted"® in its 3" Progress
Report in June 2011: "This change in definition has some potential implications for

5L A shameful U-turn, Darren Shirley, Inside Housing, 23 March 2011,

http://www.insidehousing.co.uk/ihstory.aspx?storycode=6514210.

152 YK-GBC: Our mission is to radically improve the sustainability of the built environment, by transforming the

way it is planned, designed, constructed, maintained and operated, http://www.ukgbc.org/site/aboutus

133 'Greenest government ever' under threat, Isabel Hardman, Inside Housing, 23 March 2011,

http://www.insidehousing.co.uk/ihstory.aspx?storycode=6514206.

%% WWEF quits zero carbon task group, Rhiannon Bury, Inside Housing, 4 April 2011,

http://www.insidehousing.co.uk/ihstory.aspx?storycode=6514363

155 Meeting Carbon Budgets - 3rd Progress Report to Parliament, Committee on Climate Change, June 2011,

http://www.theccc.org.uk/reports/3rd-progress-report.
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carbon budgets. In our fourth budget report, we had assumed no emissions or
additional electricity capacity requirement from new homes. We now estimate that
by 2030, new homes could require up to an additional 6TWh of electricity which
would have to be met by low carbon electricity generation capacity."

An additional 6TWh of renewable electricity supply, costing consumers £100-
200million, needed just because the Government decides to weaken already
relatively undemanding standards would mean major extra investment in
renewables over and above the already large sums envisaged. Such a weakening
of the building regulations makes the delivery of a renewables based energy supply
more expensive for suppliers and consumers alike but it is bill payers who ultimately
foot the cost. Contrast this situation with the potential saving, noted above

(Section 2), of £40billion investment in supply suggested by WWF in their recent
report, Positive Energy: how renewable electricity can transform the UK by 2030, if
there is effective action on energy efficiency and, in particular, on energy efficiency
in the building stock.

What this calculation by the Committee for Climate Change shows is that supposed
cost savings to business — by not having to meet more demanding standards — are
not savings at all. The costs merely reappear somewhere else later as unnecessary
energy supply has to be constructed. What is saved is not even cost to business
but the effort to have to think a little differently and do things differently. But the
unnecessary costs to consumers will be paid year after year. This example
encapsulates with absolute clarity the point that focusing on maximising energy
efficiency as the priority rather than energy supply, with energy efficiency trailing
behind, makes both economic as well as environmental sense.

This UK decision to weaken standards for new homes will have negative impacts
over decades for industry, for consumers, for innovation and for tackling climate
change and, crucially, in the ability to undertake ‘deep’ low-energy refurbishment of
the existing building stock. The consequences will be, inter alia:

e more expensive energy supplies

¢ slower wind-down of fossil fuels and slower reduction in carbon emissions

e lower standards of construction and lower internal quality of homes

e innovation and development of supply chains compromised

e reduced capability to undertake low-carbon refurbishment

e UK construction industry less able to compete internationally.
Unlike, say, the car industry, much of the construction industry is more localised and
more based within national borders and hence appears less vulnerable to
international competition. This means that inefficiencies that develop in one country
may, without regulation, take a long time to be remedied. But, equally, issues that

arise in one country, for example in the UK, are likely also to occur in many other
countries within the EU and beyond.

Indeed, the UK seems likely to propose that its definition of a “zero-carbon house”
should be accepted as complying with the recast Energy Performance in Buildings
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Directive'®®, EPBD2, that, from 2020, requires all new buildings to be “nearly zero-
energy buildings”. If this were to be accepted, the UK definition of the “zero carbon
house”, which certainly is not “nearly zero energy”, could become widely accepted
within the EU.

There is indeed promising work going on in some countries such as Germany,
Austria and Sweden on developing “zero-energy buildings” or even “energy plus
homes™™’ to comply with EPBD2. However, the most important initiative required in
the near term is to gain commitment to passivhaus quality across Europe because
the passivhaus fabric standard marks the major step-change for construction.
Moving to a zero-energy building then entails addition of on-site renewables to an
already excellent fabric.

The concern about the UK development is that it could undermine efforts to promote
energy efficiency in buildings across much of the EU, not just as newly constructed
but, because of the linked supply chains and because of the reduced standards, in
refurbished buildings as well. The inaccurate claim that the UK standard is actually
“zero carbon” may be accepted quite widely. The misguided thinking about
regulation that seems to lie behind this weakening of standards in the UK may also
find some sympathy in other countries in time of economic difficulty.

It is important that such adverse decision-making is avoided. There is discussion at
the present time in the UK about the potential for construction to help drive forward
the economy in this period of economic weakness. There is talk of the need to
stimulate new housing construction. This would be a great opportunity to require an
up-grading of standards so benefiting skills, innovation and consumers alike™®.
Innovative housing providers would welcome such an initiative. The danger is that
Government will agree with less innovative providers that standards should be
relaxed to facilitate growth by removing “unnecessary regulation” on business. As
we point out in the next Section, such a decision would weaken the economy,
reduce competitiveness and make tackling climate change even harder. It is strong
regulation that stimulates innovation and creates a competitive economy.

Another adverse move recently made, it would seem, by the UK Government has
been to block plans to roll out mandatory display of DECs (Display Energy
Certificates) to the private sector, once again on the basis of removing unnecessary
regulation. The comment on this (“incomprehensible”) by the President of the
Chartered Institute of Building Services Engineers, Andy Ford, is at the head of this
Section. Paul King, Chief Executive of the UK Green Building Council, already

Described, for example, in CIBSE Briefing, The Recast Energy Performance of Buildings Directive,
http://www.cibse.org/content/documents/Knowledge_Bank/EPBDBriefingFINAL2011.pdf.

157 see, for example, http://www.plusenergiehaus.de/ and http://www.nollhus.se/.

18 Arecent press release by Build with CaRe at the University of East Anglia together with innovative housing

providers outlined the potential: From housing crisis to housing transformation, UEA Press Release, 2
September 2011, http://www.buildwithcare.eu/articles/78-partners/213-2011-09-07-15-06-30 and
https://www.uea.ac.uk/mac/comm/media/press/2011/September/buildwithcare.
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guoted just above about the changes to the definition of “zero-carbon homes”,
said'*® of the decision about DECs: “This is a very big own goal from government.
Its much trumpeted ‘Carbon Plan’ sadly appears not to be worth the paper it'’s
written on.” Such a change will both lose the construction industry a great deal of
work and greatly slow down progress in energy efficiency improvement in
commercial building refurbishment. The danger is that such decisions will be copied
by other Member States under the guise of stimulating growth.

159 Government U-turn on green energy policy, Building.co.uk, September 16, 2011,

http://www.buildingrating.org/content/government-u-turn-green-energy-policy.
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Misguided Government thinking

“New thinking on environm