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Preliminary notes:
¢ Frequently used abbreviations in this text:
o EE: energy efficiency
o RE: renewable energy
o GHG: greenhouse gas
EPBD: energy performance of buildings directive

ED: ecodesign directive

o O O

ETD: energy taxation directive
o LCC: life cycle cost
e In this text, "conventional energy" refers to all fossil and fissile primary energy sources.

e This text came about as a quick compilation of a set of disparate mails and partial brainstorming notes on
different aspects, written at different times, which explains the often repetitive formulation of this text.

1. Introduction

For many years already, EU policy on the climate and energy issues has been very active and
at the forefront of worldwide developments. It is very positive to see that Europe continues to
be dynamic and proactive in these areas, e.g. presently with the work on the "2050 roadmaps".
This is of course an absolute necessity, given the formidable challenges that not only today's
EU but also mankind as a whole face with respect to the global energy system.

The intrinsic limits of today's energy sources and the problems related to their use will
probably require a full transformation of the present energy system within less than a century.
The issues related to depletion and environment and to the strongly inhomogeneous
geographical distribution of the conventional energy resources are discussed in a little more
detail in Annex A.

The complete overhaul of the energy system constitutes an enormous endeavour for our
society that will require a persistent and focused process of change. But if achieved
successfully, it will lift the fundamental threat that today looms above our comfortable
industrialized civilisation, i.e. that our economy will run out of power together with the
depletion of the energy sources that at present supply nearly all of our energy consumption.

Over the last decade or 2, RE has gained increasingly serious policy attention in Europe,
resulting in an enormous development of the RE industry and a massive deployment of RE
installations on the ground. In recent years, a stable medium term market perspective until
2020 has been put into place, and a policy discussion is already underway now on how to
continue to achieve steady development rates beyond 2020, up to 2030 and 2050.

EE too has been given ever more attention, e.g. with the EPBD, the ecodesign directive, the
present proposal for an EE directive (combining the energy services and cogeneration
directives), different action plans, etc. However, there is the clear feeling that EE never has
spoken as much to the imagination of the public at large and of the politicians as RE has. As
a result, also in energy policies, both national and Europe-wide, EE appears to have been
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lagging behind compared to RE. EE does as yet not seem to be pursued with the same vigour
and to the same extent as RE. The efforts and finances dedicated to RE are not yet matched
by those committed to EE. This is illustrated with a few examples in Annex B.

This brainstorming document formulates some considerations why it seems to make much
sense to pay as much societal and policy attention to EE as to RE. If in a first instance the
arrears of EE could be made up, and if after that EE-efforts can keep abreast with RE-
commitments, this major 2™ avenue (i.e. EE) towards solving the fundamental energy issues
can be fully exploited. Treating EE and RE in an equal manner might make a significant
contribution to solving the different energy problems and might result in an overall optimal
solution for the society. It also may have far-reaching practical consequences stimulating
strong innovation throughout all sectors of the economy.

As a private, semi-technical European citizen, I hope that these brainstorming considerations
may contribute to the further elaboration and optimisation of coherent long term goals and
strategies of an energy policy that fully and simultaneously answers to all challenges posed by
the energy issue.

2. EE compared to RE

As a society, we have decided in Europe to cover an increasing part of our energy
consumption with RE, even if that is at the present time still (much) more expensive than
today's price of conventional energy. For instance, in Flanders!, Belgium, at present the
following extra’ premiums are minimally guaranteed for the production of green electric
power3: 60 euro/MWh for a few kinds of biomass, 90 euro/MWh for on-land wind, for most
forms of biomass and for most other forms of renewable electricity, and 120 euro/MWh for
off-shore wind (and even more, much more, for photovoltaics). It is said that this premium
does not yet include the cost for the DC connection between the off-shore wind farms and the
on-shore grid. These figures compare to a wholesale market price for electricity that
reportedly varies between roughly 40 and 55 euro/MWh in Belgium (depending on the time
of the day and of the year).

EE is a parallel, complementary manner to reduce the consumption of conventional fuels.
Any EE-measure that is cheaper than the most expensive form of RE is thus as good or better
an investment that contributes as much to reducing each of the different negative effects of
conventional fuels. Any EE-investment that is not more expensive than the costliest RE
technology presently applied on a large scale, thus equally deserves being implemented. Not

! Source: "Energy decree”, Art.7.1.6 (in Dutch), in its version valid as of 26 Aug. 2011, as consulted in March
2012 on www.codex.vlaanderen.be.

2 On top of the wholesale electricity market prices.

3 Is there somewhere a Europe-wide public overview and synthesis kept up-to-date with the equivalent total
support per unit of RE produced of all the different sorts of public support (green certificates, reverse metering,
tax deductions, subventions, cheap loans, etc.) for the different kinds of RE?
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doing so is a suboptimal use of our financial investments and an incomplete exploitation of
the techno-economic potential to reduce the conventional energy consumption at a given cost.

In order to achieve an overall societal optimum, it seems thus warranted to systematically
apply EE to a greater extent than the private economic optimum at today's energy prices. It
appears justified to always implement EE-technologies up to the equivalent cost of the most
expensive large scale form of RE. To a certain extent, applying already now such more
advanced EE-standards already factors into account the highly probable future energy price
rises as both the (more expensive) RE fraction will grow in the entire energy supply and as
also the world market prices of conventional energy sources will most likely keep rising in the
future. Not yet fully taking into account today these much higher future energy prices would
have as a consequence that Europe's average stock of energy related products will always lag
behind the instantaneous economic equilibrium.

In Europe, the remaining capacity for new hydropower, (home-grown) biomass and on-land
wind energy is said to be limited compared to Europe's present total energy consumption.
However, the technical potential of off-shore wind energy in the North Sea and other coastal
seas is said to be very large and would be more than capable of supplying on a yearly basis all
Europe's energy needs (?), abstraction made of its non-continuous nature and thus its need for
electric storage capacity. Moreover, expectation seems to be that the cost of off-shore wind
will not drop significantly anymore, especially since ever deeper waters ever further ashore
will need to be used. Until further notice, the price of photovoltaics is still much higher than
that of off-shore wind. And it is at present still unclear whether or when PV might undercut
the cost of off-shore wind, and thus become a serious economic competitor and a new
reference. In conclusion, it appears that for the time being the present day cost of off-shore
wind might be a good first indicator of the marginal, most expensive cost of future electricity
production on a large scale. Taking into account the conversion losses in the electricity
generation process, an equivalent cost of conventional fuels can be calculated*. These levels
seem to correspond to a significantly higher energy cost than the present energy prices.

*If it would be verified that premiums for off-shore wind in Flanders are representative of the real cost and of
the Europe-wide average, then any EE-measure that pays for itself at an extra electricity cost of some 120
euro/MWh (i.e. ~ 33 euro/GJ_electricity) would be money equally well spent. Taking into account that on the
average in Europe thermal power plants need some 2.5 to 3 units of conventional fuel input to produce 1 unit of
electricity, the equivalent extra cost of about 11 to 13 euro/GJ (gross calorific value) would seem a reasonable
reference for fuel savings.

It should be noted that such an extra cost is no more than the fluctuation of heating oil in a single year in periods
with extreme world market price variations, such as in the second half of 2008.

The electricity production premiums for green power do not yet include all the extra investment costs for new
(off-shore and other) grid connections, reinforcements of the existing grid, back-up power and other extra costs
that will arise as the RE-share grows (electric energy storage, extra back-up power plants, etc.). Since the long-
term average cost of conventional fuels can be expected to continue to rise steadily (albeit with high
momentaneous volatility), in a first instance an approximate hypothesis could be made that this rise will more or
less be able to cover the extra indirect costs of a growing RE-share. As the energy system evolves in the future,
monitoring will provide insight to what extent this assumption needs to be adjusted, raising or lowering the extra
cost that EE is worth paying for.
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In summary, it appears fully justified to give at all times equal treatment to EE, as
compared to RE. Thus, any EE-measure that is not more expensive than the priciest form of
RE applied on a large scale equally deserves to be implemented, so that the best possible
overall solution for the society at large is achieved. EE-measures should be rewarded up to
the same levels as RE-investments.

In view of the common good, it would thus seem highly desirable that such rule would be
applied systematically throughout the entire energy policy. An important and logical first step
would be a formal and committed endorsement of this fundamental principle at the highest
level, i.e. by the heads of states, as one of the basic pillars of the energy policy. Next, it
would need to be rigorously integrated in the different regulations and directives whenever
these are revised, or new ones are established. And finally, it should be applied methodically
throughout all practical actions.

The asymmetric attitude towards the production side on the one hand and the demand side on
the other hand is a more general and long-standing issue in the field of energy, also with
respect to conventional energy sources. On the production side, investment decisions are
generally based on long-term life cycle cost analyses, and public authorities are asked to
provide a stable framework that guarantees a return on investment. On the demand side, EE-
investment decisions are often not considered at all or not based on well-founded economic
considerations’ (e.g. often in households), or they are decided on the basis of short term linear
pay-back time considerations of 3, maximum 5 years (e.g. in many businesses). On the
demand side policy by public authorities has generally been much less active and effective
than on the supply side. However, for the overall societal interest, it would be better to avoid
those separate (even schizophrenic) analyses, and always make balanced policy decisions
based on an overall integrated optimization.

It would be interesting to have an estimate of the quantitative impact on the overall primary
energy consumption of the EU when EE would be given the same financial treatment as RE.
How large could the reduction be? And which dynamics might potentially ensue in terms of
further commercial, industrial and technological development of all energy-related products
and processes? It would most probably give an enormous boost to the manufacturing industry
in terms of innovation and turnover. Expenses now going to purchasing imported energy
would shift towards EE devices, thus nourishing the industry.

In the following paragraphs, as an example, the practical implication on a couple directives is
briefly explored. Systematically applying the principle of equal treatment of EE and RE
throughout the entire energy policy of the EU and the Member States will require a lot of hard
work and persistent focus.

> And thus often not achieving the full economic potential.
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3. Implication for some EU directives

3.1 The ecodesign directive®

Art. 15, 5 (c) of the ED stipulates that the product requirements must be set in accordance
with the principle of "least life cycle cost" from the point of view of the private consumer. As
is clear from above reasoning, this doesn't appear to correspond at all to the overall societal
optimum (and thus ultimately, again the private optimum of the citizens, since in the end they
pay for the collective costs of more expensive alternatives). It therefore seems in the overall
long term interest of everybody to modify this clause and to allow requirements to be
determined up to a cost equivalent to the marginal cost of large scale RE production. This
principle could be enshrined in the legal text of an updated ED, independently of whether or
not the consumer energy prices are effectively raised by taxes in the short term (see §3.3).

What would be the quantitative impact of stricter requirements corresponding to such
equivalent cost?

e 1In a first instance, the sales of the more EE products’ that are already on the market now
will in all probability grow significantly which will allow for mass production, most likely
in turn resulting in cost reductions.

e But also existing technologies that are now not put into production may become
competitive and thus get implemented®,

¢ Finally, the search for new EE technologies can be expected to receive a tremendous boost
leading to even further progress.

62009/125/EC

7 In order to help consumers make informed decisions, it would seem very productive, as accompanying action
to the ecodesign directive, to set up informative websites for all the products for which there are implementing
measures, starting with consumer products (refrigerators, washing machines, dishwashers, TVs, etc.), as has
already been done for lamps, see http://ec.europa.eu/energy/lumen/index.htm. Doing this centrally, and then
translating it into all European languages, is probably the best guarantee for completeness, quality and cost-
effectiveness. It may avoid that the same effort needs to be done over and over again in a fragmented manner in
each country separately.

A further step would be to establish databases of all products on the market that fall under a given implementing
measure. These databases could then be consulted through a webpage interface in the national language,
showing only the products available in that country. In this manner consumers can easily see the best
performing products in their country, and thus be guided faster towards more EE choices. Could JRC do such a
job?

For building products, such databases could also constitute a tremendous support for the EPBD-implementation,
as correct product data as input for the EPB-calculations is difficult to control by building authorities.

8 This is illustrated in a Dutch report with respect to the EPB. A study on the impact of the regulation some 5
years after its implementation in the Netherlands wrote in the final conclusions: "Producers are permanently
working on the development of better and more EE products. This [development work] is actuated by the EPB-
regulation, but [this development work] is independent of the moment of tightening of the requirements. It is
only on the moment that the requirements are tightened that the products are [effectively] put on the market"
(Ecofys, Dec. 2001, "Secondary effects of the EPB-regulation", p.33, in Dutch).

If this observation is correct and if it can be generalised, it means that the presence of the regulation permanently
incites manufacturers to develop new, more efficient products. But it is only when the requirements are
tightened that these new products are put into production and commercialized (presumably, because only the
guarantee of a sufficiently high sales volume justifies the investment in the new production line).
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Treating EE financially in the same manner as RE will thus in all likelihood lead to a wave of
frantic innovation.

3.2 Energy performance of buildings directive®

The recast of the EPBD states in art. 9 that all new construction should be "nearly zero energy
buildings" (NZEB) as of the beginning of 2021 at the latest. However, in art.5, it is written
that the private economic optimum of the EPB-requirements should be determined, and in
art.4 §1 it says that Member States are not obliged to impose more stringent standards than
the private optimum. Economic studies for the Belgian situation have shown until now that
the private optimum is still far away (probably by a factor of roughly 2) from the NZEB
objective. This is for instance evident for an outstanding thermal insulation of the envelope,
equivalent to that of passive houses (U= ~0.1 W/m2K).

In line with the above reasoning on the cost effectiveness of many EE measures compared to
RE, it would appear appropriate to revise art. 4 and 5 of the EPBD with the aim of reaching an
overall societal optimum. Given the impact in the very long term (buildings in Europe on the
average typically last 50 to 100 years; no other energy investment has such a great inertia), it
seems all the more important that investment and design decisions are based on
considerations beyond the private economic optimum at today's energy prices. Instead, they
would better at least be in equilibrium with the expected long term energy costs. This is
especially true for the thermal insulation and the air tightness of the envelope which after
construction usually cannot easily be improved anymore to a very high standard'’. (In contrast
to some technical installations, core parts of which are often replaced every 20-30 years
anyway, and can then to a certain extent be upgraded to the instantaneous techno-economic
optimum.)

Another problem with the long lifetime of buildings is that in classical economic analyses any
costs more than 30 years into the future have little or no impact on the present worth life cycle
costs. Nevertheless, very few building owners are ready to pull down their property after only
30 years, and reconstruct all over again in order to achieve up-to-date energy standards. This
shortcoming calls for even tougher public authority requirements that take into account the
long term general interest, going beyond classical economic evaluation.

2010/31/EU

10 And if e.g. post-insulation is applied in existing buildings (e.g. cladding with external insulation), it is a lost
opportunity not to go directly for the full practical potential, but to install layers of only mediocre thickness.
Adding a 2" layer later on would be practically and economically much less interesting, and is never done to my
knowledge. Thus, for such energetic renovations too, requirements based on the equivalent cost of RE appear
absolutely warranted. An appropriate energy tax thus seems a necessity to systematically stimulate so-called
deep renovations, which are needed in order to achieve the best overall societal energy situation.
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3.3 Revision proposals for the energy taxation directive'!

In order for the long term overall (collective, and thus ultimately also private) optimum and
the short time individual optimum to better coincide, the most evident and systematic way
appears to be to raise today's energy prices by means of taxes'? to a level equivalent to that of
the most expensive form'® of large scale RE. In this manner a correct price signal for
balanced long term energy decisions will be set throughout the entire society. Right pricing
seems an absolutely necessary element for the market to function in an overall optimal
manner. All energy actors will then have the appropriate drive'* to save energy.

In most European countries taxes on common motor fuels are already substantial. The draft
ETD revision proposes to systemize this (table A of Annex I). However, the values put
forward in the proposal for the energy tax on heating fuels and electricity (Tables C and D of
Annex I) appear to be dismal. In order to achieve an integrated, overall-balanced energy
policy that best serves the overall societal interest, it seems absolutely justified for these
energy taxes to be heightened substantially!®. In this manner, correct price signals may be
given to the market that can result in an overall optimal combination of EE and RE on the
level of the society as a whole. Correct taxes today thus seem a necessity for sound long-term
economic decisions and for a balanced development of the energy consumption and
production sides. As already mentioned before, in the context of rapidly rising energy prices,

1 COM(2011) 169/3, 13 April 2011, as published on
http://europa.eu/rapid/pressReleasesAction.do?reference=IP/11/468 &format=HTML &aged=0&language=en&gu

iLanguage=en

At the time of the writing of the present note, I am not aware of any communication about the state of progress
of the discussions with the Member States or about the present (evolved) content of the draft.

12 The alternative of strongly subsidizing in a systematic manner all EE-investments would in principle have an
equivalent effect, but seems much less practical in practice. This is further discussed in annex C (cf. §5.3).

13 Logically speaking, it is not the average extra cost of all RE-technologies that is considered, but the highest
cost of the ones that widely get implemented, because these most expensive ones will need to get rolled-out less
in order to achieve a given reduction of the conventional energy consumption (and of the attendant GHG-
emissions). It is thus the marginal cost of RE that constitutes a rational reference for EE-investments.

14 But as is well-known, many actors often don't act in an entirely economic manner for a variety of reasons. For
instance, families will not always fully and correctly evaluate the life cycle financial impact of all their purchases
of energy related products or of their housing choices. And businesses (especially non-energy-intensive ones)
will focus on their core activity and tend to only implement EE-measurements with a short pay-back time (e.g. 2
to 3 years).

In order to ensure that all energy consumers also effectively act economically and that the new economic private
optimum on a life cycle cost basis is thus fully and systematically turned into a reality, complementary policies
will thus remain as crucial as ever: actions such as intensified information campaigns (see e.g. footnote 7),
adjusted ecodesign requirements (see §3.1), adapted EPB-requirements (see §3.2), etc. An energy tax will
actually be a lever for each of these actions to achieve much more effect.

5 If the figures in footnote 4 were to be corroborated, the combined energy and CO; tax would thus logically be
some 120 euro/MWh (i.e. ~ 33 euro/GJ) for electricity and —taking into account a factor of 2.5 to 3 for the
conversion of the primary energy into electricity— some 11 to 13 euro/GJ for fuels. In other words, heating fuels
should be taxed more or less to the same level as the motor fuels in Table A, and electricity some 2.5 to 3 times
more.

In order to also stimulate energy efficient electricity production, the tax on electricity would of course also be
levied on the primary fuel input (at the same rate as heating fuels), and not on the output electricity as such.
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Europe's average stock of energy related products will otherwise always lag behind the
instantaneous economic equilibrium.

In a certain sense, the tax would to some extent be nothing more than a foreshadowing of the
likely long-term future energy price rises. If the tax on the consumption side is significant
enough, consumers will already take into account in their present day purchases and
investment decisions (e.g. in roof insulation, triple glazed windows, condensing boilers,
refrigerators, etc.) these higher energy prices, which will inevitably occur during the lifetime
of today's decisions. Such tax would thus make our energy consumption more future-proof.
It would only accelerate a process that can be expected to occur naturally in the long term as
energy prices rise, but we will reap the benefits faster and make our economy more resilient
against energy price shocks.

As said, the taxes on motor fuels are already substantial in many European countries. In the
USA most people find it politically unimaginable that this is possible!®. The fact that it
already has become standard practice for motor fuels in much of Europe, illustrates that it
should not be impossible for heating fuels and electricity either!”. It seems a matter of taking
our destiny in our own hands.

As the main purpose of the high taxation level would be to establish a sound energy policy
and a priori not to raise the income of the governments, the extra revenues could in large part
be returned to the energy consumers. A few practical considerations in this respect are
developed in some more detail in annex D. A further convention could for instance be that
only the extra income from conventional energy sources is returned to the consumers,
whereby the government keeps from the start the tax on RE'®.

16 Reportedly, the average mileage of the US vehicle fleet would be much less favourable than of the European
one. Probably, this is to a greater or lesser extent related to the long-standing difference in motor fuel prices.

17 Actually, a few European countries appear to already have high taxes for households on electricity and natural
gas. From the prices compiled by the EC "Market observatory for Energy" ("Key figures", June 2011,
http://ec.europa.eu/energy/observatory/eu_27 info/doc/key_figures.pdf#fpage=33), one can for instance see that:

e for electricity prices (slide 34), taxes etc. increase the cost from 0.128 to 0.196 euro/kWh (+53%) in
Sweden, and from 0.120 to 0.271 euro/kWh (+126%) in Denmark.

e for natural gas prices (slide 36), taxes etc. increase the cost from 4.84 to 8.43 eurocent/kWh (+74%) in
Sweden and from 4.15 to 8.37 eurocent/kWh (+102%) in Denmark.

On the average these price increases owing to taxes seem to be of the same order as the present extra cost of off-
shore wind energy in Flanders (see footnote 4). This illustrates once more that it is politically possible to
achieve these tax levels, also in other domains than motor fuels.

18 All those forms of RE that are less expensive than the costliest form of RE could be taxed too, but to a lesser
extent than conventional resources, so as to create a private break-even situation, as is presently done (in a
reverse manner) by means of support schemes. When these RE taxes go to the treasury, the public authorities
will have a self-interest to promote first and foremost the cheapest forms of RE, which will generate them more
revenue and sooner. This may contrast with the present situation in some countries where the electricity
consumer pays for the green certificates or feed-in-tariffs and political decision makers thus don't directly feel
the budgetary impact, sometimes giving —probably largely unwittingly— in a first instance undue priority to the
popular but more expensive RE-technologies.
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Obviously, raising taxes is not a popular measure and even less so if the hikes are very steep.
Therefore, it is very important to obtain extensive support for such a measure throughout the
entire society. The reasons for such policy choice should be explained extremely well to all
energy consumers, namely to achieve a proactive and smooth transition to the future energy
price situation and its corresponding equilibrium. It should be emphasized that the extra
money generated by the extra taxes will be returned to the consumers for some time, which
can help them to make the necessary EE-investments.

Raising energy taxes will not only stimulate energy consumers to opt for EE devices, but it
will also motivate them to avoid wasteful behaviour, such as needlessly leaving lights on in
empty rooms, heating spaces more than is needed, etc. Such overconsumption only squanders
rare energy resources without serving any useful purpose.

As the economy grows, and people get on the average richer, they will tend to spend some of
the extra income on extra energy use. Since it is desirable that energy consumption (per
caput) doesn't increase unnecessarily in absolute terms, it seems advisable that consumer
energy prices further rise corresponding to the economic growth. In order to achieve this, the
energy taxes can be increased accordingly each year.

There are some other suggestions for improvement of the ETD that can be made from a
(mainly physical-technical) perspective of a rational energy policy. These are briefly listed in
annex E.

4. Summary

EE and RE" constitute 2 parallel tracks that both reduce the conventional energy
consumption, thus both contributing to solving the problems of resource depletion and
environmental pollution (including global warming) and the different issues related to the
massive energy imports.

Owing to an active public policy, RE has been gaining ever more momentum in the EU over
the last 20 years or so. It is important that this impetus is maintained in the decades ahead and
that a stable, mature RE supply chain is further fostered and developed.

But until now, EE has mostly been lagging behind RE in terms of the costs that our society
has been prepared to pay for each of them. For the EE-policy, the basic (explicit or implicit)
assumption generally is that the extra initial investment must be paid back to its user by the
energy savings generated by the device during its life cycle. In general, this appears to be
evaluated at today's conventional energy prices and assuming only a modest price increase
rate. For RE, which apart from very few exceptions is not at all competitive with
conventional energy at the present conventional prices/increase rates, society is ready to pay

19 Abbreviations: see first page.
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significant extra costs (usually more than 100% above today's conventional production costs)
in order to expand its production in a steady manner year after year.

This asymmetric attitude towards EE and RE obviously results in a significant
underutilisation?® of the potential of EE to reduce the conventional energy consumption at
costs (much) lower than those of RE-investments. As a society as a whole, we thus seem to
be behaving very much in a suboptimal way, not fully exploiting all available possibilities to
solve the different energy issues.

It thus seems absolutely rational that EE-policy catches up with RE and that any EE-
measure gets implemented that on a life cycle basis is not more expensive than the
priciest large-scale form of RE (e.g. off-shore wind electricity production). Treating EE
on the same footing as RE will probably make it possible to set and effectively achieve
much more ambitious energy and climate policy goals. It will most likely allow to
strongly reduce the consumption of conventional energy and thus automatically also all
its attendant problems. It is the strong impression that an equal financial treatment of
EE and RE will result in an overall optimal mix of RE and EE to the benefit of the
environment, of the economy, of the society as a whole and ultimately of all the citizens
individually.

Not only with respect to RE, but also more in general, it appears that energy policy has always
tended to be slanted very much towards the production side, with the attention for the demand
side (EE) lagging behind, resulting in a less than optimal overall situation. It seems very
much in our interest to redress this situation.

If today the likely continued future rise of the energy cost is not sufficiently factored into
account in all the EE-investment decisions, the entire stock of energy-related investments
(products, buildings, production processes, etc.) will always tend to lag behind the
instantaneous optimum. This problem can be avoided if EE-decisions are made as of today
on the basis of the expected future cost of the most expensive form of RE.

In order to give a correct market price signal, a generalised energy tax reflecting the
marginal cost of large-scale RE seems quintessential. This appears a necessary
condition for a fully successful energy policy.

Today, RE and EE in themselves are often defined as (primary) policy goals. However,
ultimately we seek to solve more fundamental underlying issues, such as the finiteness of the
conventional energy resources and global warming (see annex A for a more extensive
discussion). EE and RE are both mere means to achieve those underlying goals and both thus
deserve to be treated in an equal manner. In order to avoid unbalanced strategies, it would

20 On top and above the fact that for many different reasons even the private economic optimum is often not yet
achieved today.
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seem desirable to differentiate in the policy formulations in a more nuanced manner between
primary and derived, secondary objectives.

It seems very important to gain wide-scale support for a new basic energy policy option,
namely to give equal financial treatment to EE and RE. In order to achieve a smooth and full
implementation, the idea should be widely borne in all sectors of society. This seems
especially true for the substantial heightening of the energy taxes. Although such generalised
energy tax seems an essential element of an overall approach, it might at first sight, on the
surface of it, seem rather unpopular, and thus be rejected outright without serious evaluation.
In order to obtain broad popular support for it, it seems crucial —in addition to explaining very
well the rationality behind it— to return to the energy consumers in one way or another most of
the extra revenue that the extra tax would generate (revenue neutral public finances
operation).

If as a European society we succeed in further advancing EE to the point of paying as
much for it as we presently do for the most expensive forms of RE, major new
perspectives will open up to help solving our fundamental energy problems. It will
require great and persistent efforts to apply such principle consistently throughout the
entire energy policy on all levels, but it will be rewarded with a much improved energy
situation.

If as the European society wants to take EE really serious, it would seem highly advisable to
effectively put its money where its mouth is and thus to pay extra for EE, in the same way as
is already done for RE. It appears not productive to continue to treat RE and EE with 2
different weights and 2 different measures.
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5. Annexes

5.1 Annex A: The energy issues

Since the 1970s, energy issues (and once in a while outright energy crises) have been a
constant (or recurrent) worry in our society. The multitude of problematic aspects related to
the conventional energy supply and its consumption can broadly be grouped into 3 main
categories:

e depletion of the reserves (commonly estimated to last —-much-— less than a century for most
conventional energy sources>")

e environmental issues:
o fossil fuels are the major source of GHG emissions (CO», CHa, etc.)

o pollution: air pollution (particulate matter, NOx, smog, volatile organic
compounds, CO, acid rain, etc.), oil spills, the issue of radioactivity??, etc.

® massive imports into the EU: risks of supply disruptions, negative impact on trade
balance, volatile prices, loss of political independency, etc.

Each of these 3 issues already warrants by itself serious attention in order to thoroughly solve
each problem. All 3 combined call for even more pervasive action.

Since they need to be tackled simultaneously, a single, overall, integrated policy is needed.
Independent, disparate action plans for each of the issues separately will likely not be able to
do the overall job. In "war" terminology: fighting is needed on several different fronts
simultaneously, in parallel, but all these fights should be part of a coherent, optimised, overall
strategy.

The impression is that in many policy documents the depletion of conventional energy
sources is given far less attention than other aspects such as security of supply or global
warming. However, an overall long-term energy policy would be able to deal as much as
possible with all main problems together, simultaneously.

There is a need for a mature, stable and effective long-term policy course that answers to all
of the combined challenges in a coherent manner. Single or minor issues should not steer
policy in a different direction at certain points in time.

21 Nobody can exactly predict the future. But the eternal discussions whether crude oil, natural gas, etc. will last
another ...40...60...80... years are to some extent pointless in a longer term perspective: these futile disputes must
not detract from the fact that those energy sources that at present drive our society and our economy will not be
available anymore in any significant amount in a not too distant future.

22 Nuclear fission of U-235 is said to be able to supply electricity at its present rate only for another 50 years or
so. However, radioactive waste will need to be stored for many millennia to come. This may constitute an extra
incentive not to fully exploit the available fission fuels, so that future generations are not burdened with the
waste of a short-lived intermediate energy solution.

Equal treatment of EE & RE 25 March 2012 13/22



5.2 Annex B: Some examples of the present difference in attitudes in Europe

towards RE and EE

The following table?? tries to compare in an overview manner a few major public opinion and

policy elements.

RE

EE

attention of the public at
large, the media and the
politicians

generally very high

on the average much lower

attitude of the respective
industrial sectors

usually demanding more
ambitious obligations and more
government intervention

often opposing and delaying
government policies to achieve
progress

costs EU-targets are formulated in EU-targets generally do not seem
absolute terms, to be achieved to go beyond the private optimum?*
whatever the cost at present energy prices (see §3.1

and 3.2)
20-20-20 objectives ¢  20% GHG emission reduction | ® 20% EE target is only
is binding indicative until now?

® 20% RE fraction is binding

2020 prognoses on track? to achieve the 20% at present trend, only some10% is
objectives estimated to be achieved?’

beyond 2020 e 2011: RE sector demandeda | ? %

policy for continued stable
growth

e EC responded with a public
consultation (06/12/2011 to
07/02/2012) to start with

23 This table reflects the situation at the time of original writing of this brainstorming document, i.e. March 2012.
But later evolutions have not (yet) brought EE up to the same level as RE. Only 1 example: in the 2030 climate
proposals of the EC published on 22 Jan. 2014, there are again objectives for GHG-emissions (40%) and RE
(27%), but not for EE (http://ec.europa.eu/energy/2030_en.htm).

24 This is often not only true of European directives, but also on a national level. For instance, in the German
"EnergieEinsparungsGesetz" ("energy saving law") for buildings there is since the 1970's a
"Wirtschaftlichkeitsgebot" ("economic commandment"), i.e. a clause that explicitly states that the requirements
should be such that the necessary efforts should pay for themselves by the accrued energy savings.

%5 Will mandatory objectives per Member State be achieved in the new EE-directive which is presently under
discussion? (see http://ec.europa.eu/energy/efficiency/eed/eed_en.htm)

%6 See summary of national action plans, p.9: http://www.ecn.nl/docs/library/report/2010/e10069 _summary.pdf

27 See estimates on slides 4 and 5 of
http://ec.europa.eu/energy/efficiency/eed/doc/2011_directive/20110622_energy_efficiency_directive_slides_pres

entation_en.pdf

28 Are there already any equivalent EE-policy initiatives for the post 2020 period, that give manufacturers in all
EE-fields certainty that any expensive developments and production investments in new EE-technology will be
rewarded by a guaranteed market in the long term, even if some of these technologies would not be cost-
competitive with fossil fuel? (In other words, a situation totally similar to RE.)
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It can be seen that EE is generally lagging behind RE in the attention that our society has been
devoting to it and in the amount of money that it has been willing to pay for it. In a more or
less inadvertent manner, EE appears to have always been slighted compared to RE.

5.3 Annex C: EE subsidies versus energy taxes

In the same fashion as the support for RE, subsidies could be handed out for the EE of all
energy using/related products, whenever going beyond the cost optimum that corresponds to
the current and expected future commercial market prices. For overall consistency and
optimal use of collective financial resources, the support rate could go up to the same level as
the support given to RE, both expressed per unit conventional energy saved.

However, the option of handing out systematic subsidies to all energy using/related products
seems not very practical since it would need a very long list of (permanently evolving) rules
for each and every type of product, and it would entail quite a large bureaucratic effort to
make an enormous number of relatively small subsidy payments (as may be the case with so-
called white certificate schemes). Moreover, subsidies burden the public budget, and there
would thus be recurring pressure to cancel them, certainly in the present, budgetarily strained
times (as has actually been happening to some extent with RE support schemes in the last few
years).

On the other hand, energy taxes would generate public income and would thus allow to
reduce other taxes, e.g. on labour costs. (This is being discussed more in detail in §3.3).

The following figures illustrate in a graphical manner the self-evident fact that EE subsidies
or energy taxation result in the same new private cost optimum, when the subsidy is equal to
the present value of the energy taxes accrued over the lifetime of the product. The graphs
only illustrate the principle; the numeric values on the axes have no meaning.

In Figure 1 the evolution of different costs is shown as a function of the energy efficiency (i.e.
annual energy consumption) of the product (e.g. a refrigerator of a given volume, or any other
product, building, or EE-related investment). As an arbitrary assumption it has been supposed
that the most EE product consumes only half of the least EE product on the market, whence
lines going from x-values of 1 to 2.

Line A represents the initial purchasing cost of the appliance as a function of its EE. As its
EE improves (from right to left on the x-axis), its cost rises increasingly rapidly, as it is
assumed that the cheapest energy saving techniques ("lowest hanging fruits") are applied first.
Line A can be seen as a curve fit of a cloud of points describing all models of that product on
the market, representing different degrees of quality (and thus different costs) for a given EE.

Line B gives the present value of all future energy expenses of the device (taking into account
an energy cost inflation rate and a financial discount rate). It is directly proportional to the
annual energy consumption (straight line through the origin of the graph).
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Line C is the total life cycle cost, as the sum of the 2 previous lines A and B. It can be seen
that in this arbitrary example there is a (fairly flat) minimum for an x-value of 1.55.

In Figure 2, the additional line D shows a purchase subsidy for products that are more EE than
the market cost optimum. The subsidy increases linearly with the achieved energy savings,
and its magnitude is set equal to the present value of the most expensive large scale RE
support (over the lifetime of the product)®®. Since the subsidy is subtracted from the other
costs, it is shown as negative values. It adds to lines A and B of the previous case, to give the
new total life cycle cost as line E (lower than C due to the subsidy). The new minimum
(which is again fairly flat) now occurs at an x-value of 1.30.
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0.8

T —
0.6
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0.2

initial investment cost [A]

=== cumulative energy cost "low" [B]

"
>< a=life cycle cost 1 [C]

Costs

0.0

-0.2

0.0 0.5 1.0 1.5 2.0 25

Annual energy consumption

Figure 1 Basic cost curves

In Figure 3 the effect of an equivalent energy tax’’ is shown. The present value of all future
energy expenses jumps accordingly higher: straight line F (also through the origin of the
graph) instead of line B. And the total life cycle cost is now the sum of lines A and F, which
results in line G. Due to the substantial energy tax, it lies over the entire range well above the
original LCC (line C), and obviously especially so for higher annual energy consumptions. It
can be seen that the minimum again occurs at an x-value of 1.30, as in the previous case with
a subsidy.

It goes without saying that also mathematically it can easily be shown that the optima of cases
2 and 3 are at an exactly equal annual energy consumption (by expressing the different costs
by mathematical equations and setting in both cases the derivative of the LCC equal to zero,
to determine the optimum).

2 And thus also equal to the cumulative energy taxes that could be levied as an alternative (as will be discussed
in relation to Figure 3 below).

30 Here in a first approximate hypothesis the tax is assumed to be equal to 50% of the original market price for
households. Cf. footnote # 4.
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Figure 3 Impact of an energy tax on the least life cycle cost point

As argued above, a systematic energy tax may be much more practical than a great variety of
EE financial support schemes. However, if subsidies are nevertheless to a greater or lesser
extent applied®!, above analysis gives some suggestions on how the financial incentive could

31 For large investments, e.g. EE buildings, the overall administrative cost of the EE-subsidy may still be
worthwhile as it will probably still be relatively small compared to the subsidy itself, which will normally be
rather large for large investments.
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be designed in order to achieve coherence in the overall energy policy and least overall
societal cost. Exactly as with the financial support for RE, EE-subsidies can serve a dual
purpose: immediately reducing conventional fuel consumption, and stimulating cost
reductions of not yet competitive technologies.

In order to exploit the full cost optimal®? potential, it could be decided not to give support for
EE-levels less good than the overall societal optimum (i.e. for annual energy consumptions
larger than 1.30 in the example at hand). In this manner a stimulus is also given to innovation
around the new, overall cost optimal point, and no resources are wasted on intermediate
developments.

Further, the amount of subsidy could be chosen such that the LCC at the new optimum (i.e. at
1.3 in the example) is slightly lower than at the market price optimum (i.e. at 1.55 in the
example). This motivates investors to make the move, and they get some premium for the
extra effort they do and maybe some extra risk they take to apply less common technologies.

In the fictitious example of the figures, the new optimum (of line E) is by coincidence only
slightly lower than the old optimum (lowest y-values of 0.69 and 0.70 respectively). But in
other instances simply applying the equivalent RE support might sometimes constitute an
exaggerated support, giving too much of a profit that is not needed to stimulate the investors.
Such oversubsidisation is a waste of public budget. In these instances, the support may then
be reduced to the appropriate levels.

For even better EE-levels, 2 options can be considered.
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Figure 4 Possible financial support schemes

32 There is of course meant: cost optimal in the broad societal context, namely in the present European context
where substantial financial support is given to RE in order to reduce fossil fuel consumption.
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For reasons of simplicity, no further increase of the financial support could be given. This is
the horizontal line D' in Figure 4, resulting in a constant translation downward of the LCC-
curve over the range where the support applies (line E").

Alternatively, it is still warranted to support any further improvement at the same rate as the
alternative, i.e. RE. This gives lines D" and E". These 2 lines correspond to D and E in
Figure 2, but only start below 1.30 in stead of 1.55. This extra support (compared to D) does
not change the optimum value (namely 1.30), but investors, who nevertheless explore further
terrain, do get some further benefit which partially pays for their extra LCC. In this manner
innovation is further stimulated.

It is obvious that another way of presenting the comparative analysis between RE and EE is as
follows. From Figure 1 the extra LCC for better efficiencies than the cost optimal (i.e. range
to the left of 1.55) can readily be seen. For every x-value, this can be converted by means of a
present value factor to an equivalent subsidy per unit primary fossil fuel saved (constant over
the lifetime of the product) that would be needed to compensate this extra cost. At the
optimal value (1.55 in the example) it will start at zero, and it will grow increasingly rapidly
while moving to the left, exactly like curve C, but scaled to other units (euro/kWh saved). As
long as this equivalent subsidy is lower than the support given to the costliest form of large
scale RE, it is worthwhile applying the EE-improvement. If the same present value factor is
applied as in the cases above, it is clear that the same new optimum (1.30 in the example) will
come out of the analysis.

This obvious alternative presentation has not been visualised anymore, as such graph would
add little extra value.

5.4 Annex D: Some practical considerations on returning the extra revenues
from an increased energy tax to the energy consumers

As a general principle, the extra income generated by the extra energy taxes on conventional
fuels could be returned to all energy consumers in an equitable manner. Many variants of
doing this can be considered.

For instance, the total amount paid by households on conventional fuels could be paid back as
a lump, equal sum to each individual citizen, independent of age. Those households
consuming more than the average will thus be net payers, those families consuming less than
the average net receivers. This can be expected to vigorously incite most people to reduce
their energy consumption. Moreover, they could be strongly advised* to invest the returned

33 For the poorest tenth or so of the population, an intensive EE information supply by the public authorities (see
also footnote 7) may not be sufficient to make them take fast action. Here, intensive, personalized coaching may
be necessary to ensure that proper EE investments are timely made. This counselling could be provided by the
public services that in most countries already today accompany these people budgetarily. These poorest people
may also be helped with larger than average subventions for EE investments.
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sum of money in EE-measures, thus reducing their energy bill and taxes the next year. A
more stringent variant™ is a rather theoretical consideration of principle, which probably isnot
practical in implementation.

Similarly, the total amount of taxes paid by business offices could be returned® to them
proportional to the conditioned floor area.

A more difficult endeavour on a practical level may be the production industry. As a matter
of principle, it is clear that for the society as a whole it is just as warranted to invest in any
EE-measure in industry as in any other sector, as long as the equivalent life cycle cost is not
more than the marginal cost of extra RE-production. But, obviously, for those (few?) parts of
the energy intensive industry that are exposed to intercontinental competition, great care must
be taken that these production facilities don't move outside the EU, either by radically closing
down existing European plants or, more insidiously, by allocating most or all new
investments elsewhere. Apart from the obvious loss of economic activity for the EU, also the
EE-objectives wouldn't be achieved if these plants elsewhere continue to be built according to
the old non energy efficient standards.

One option to avoid such emigration of energy intensive production could be for the public
authorities to pay for the extra cost of EE-investments beyond the optimum at world market
energy prices and for the extra cost of the taxes through a rebate on the output (e.g. per tonne
of steel) under the condition that the plant is refurbished to the new energetic optimum.
Implementing this in practice may however pose extremely challenging practical issues (e.g.
how to realistically and accurately calculate the costs at both optima).

In Denmark, consumer energy prices are at a high level already since many years. Nevertheless, the country
systematically comes out quite well in international poverty comparisons. This illustrates that high energy taxes
are no obstacle to a successful anti-poverty policy.

3% A more stringent approach would be to only release the sum gradually as a function of proof of EE-
investments (e.g. bill of purchase of an A triple plus refrigerator, invoice for super roof insulation, etc.) until the
absolute consumption per person is below a given level, point from when the annual rebate would be paid out
without precondition. As the entire population can thus be expected to invest massively in EE, the energy
consumption and thus the revenue of the energy taxes will rapidly decrease year after year, and so will the sum
paid back to everyone. In order to further stimulate people not to linger with their EE-investments, the rebate
scheme could from the start on be limited to e.g. 10 years, after which the full revenue would go the government.

35 But given the fact that in many European countries (with high gross labour costs) the energy costs in an office
are often extremely small compared to the labour cost (typically on the order of magnitude of only 1 to 2%), it
might be considered to forsake the complications (and administrative costs) of such rebate scheme for offices
and maybe also for many other non-residential buildings.
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5.5 Annex E: Potential enhancements to the ETD

Apart from the fact that it seems absolutely warranted to strongly increase the taxes on
heating fuels and electricity, as argued in particular in §3.3, there are some other (partly
technical) aspects that maybe could be improved. These are briefly listed here.

e The energy tax for electricity appears to be the same as for heating fuels, whereas about
2.5 to 3 units of fuel are needed for 1 unit of electricity®®. So, it would be more logic that
the tax level for electricity would be about 2.5 to 3 times higher than for fuels.

e The previous point could be solved simply by not imposing an end use tax, but rather a tax
on the primary energy consumption of conventional fuels (fossil fuels and uranium). This
would also stimulate efficiency upstream, e.g. in electric power production, refinery
activities, transport and distribution, etc. Any RE production that is cheaper than
conventional production inclusive of the new tax, could then be taxed at a rate bridging
the difference between the 2 so that it is profitable but without excessive margin. The
present green power certificates could then be forsaken.

e (Could the CO»>-tax maybe also be moved upstream towards the primary energy
consumption? In this manner, the complicating existence of 2 parallel schemes (ETS and
CO»-tax) for 2 different subsectors can maybe be avoided?

e Is it logic that there are so many exemptions, e.g. for households®’? As explained in the
main body of the text, EE in any sector makes perfect societal sense as long as it is
cheaper than the priciest RE. For the policy to be as effective as possible, the energy tax
should be applied as methodologically as possible. As argued in the main text and annex
C, the hardship wrought upon all energy consumers could on the average be neutralized
by redistributing the extra revenue in an equitable manner back to the consumers. In this
manner the policy will achieve its EE-objective without constituting a major overall
financial burden on the energy consumers.

¢ In the proposed revision of the ETD, it is argued that all fuels should be treated in an equal
manner and thus be evaluated on their energy content rather than their volume. This
seems a very good move, but it is then a pity that in practice the net calorific value (NCV)
is proposed as a basis for the taxation and not the full energy content, i.e. the gross
calorific value (GCV). This is a pity both as a matter of principle and for practical
reasons. By using NCV, a new incoherence slips into the system. It gives an advantage
of roughly 6% to natural gas compared to coal, and some 4% compared to fuel oil, so that
the inequality which was due to the use of the volume as taxable base, remains since it is
replaced by another inequality. The original objective of treating all energy vectors fairly
is thus not entirely achieved.
There is absolutely no reason to use the NCV (which is only part of the energy content)
instead of the GCV (which covers the full energy content).
Although the NCV is commonly used as a reference for many applications (e.g. for

36 Since fuel cannot —because of intrinsic thermodynamic limitations (2" law)— fully be converted into electricity
in thermal power plants, a GJ of electricity is not at all equivalent to a GJ of fuel, in the same way (and even
more so) as a litre of one type of fuel is not equivalent to a litre of another type, and thus were litres not a very
good taxation basis in the 2003 ETD.

37 Representing some 25% of total energy consumption?
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reporting laboratory test boiler efficiencies *®), I have never ever heard one single good
reason for this. It appears to be an arbitrarily entrenched historic anomaly, maybe dating
back to the 19" or even 18" century when coal was the only commercial fuel and
thermodynamic understanding was still at its infancy. There seems absolutely no
justification to perpetuate this aberration into the 21% century®. If the new ETD wants to
succeed its envisaged coherence, it seems necessary to take the GCV of fuels as the basis
for the taxation %,

38 Resulting in the conventional, but absurd, larger-than-100%-efficiencies, which doesn't make any
thermodynamic sense since its 1% law states that no energy can be created; it can only converted from 1 form
into another, e.g. chemical energy (fuel) into heat.

% E.g. following the EPBD, European standards now prescribe for instance that when boiler efficiencies are
applied in building calculations, the test data should be converted to GCV in the process (see e.g. EN
15603:2008, e.g. §3.3.2, or EN ISO 13602-2).

And in the Feb. 2012 draft of the ecodesign implementing measure for boilers, the newly defined seasonal
efficiency is based on the GCV too.

Also, the GCV is used as the basis for billing of natural gas in Flemish households, and I suppose the situation
must be the same in other countries. It would be all the more inconsistent, and confusing for the citizen, if then
NCV would be used to calculate the energy tax on the same bill.

More in general, there seems no fundamental reason for not converting systematically to GCV for all energy
references, e.g. also for efficiencies of electrical power plants, energy statistics, etc.

40 Doing it later, e.g. at the next revision, will also cause undue administrative burden since the present
conversion to energy would need to be corrected in a second round.
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