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Chapter 1

Project ACE



1 Project ACE

1.1 Background

Answers to the Carbon Economy (ACE] is a project in the INTERREG IVA 2 Seas programme, an initiative that
promotes cross-border cooperation between the coastal regions of 4 EU member states: France (Nord-Pas
de Calais), England (South West, South East, East of England), Belgium (Flanders) and the Netherlands (south
coastal area). ACE addresses the 2" priority of the 2 Seas programme: promoting and developing a safe and
healthy environment. The project is financed by the European Regional Development Fund, Communauté
Urbaine de Dunkirk and Enterprise Flanders, and has an overall budget of just over 4 million €.

1.2 Objectives

ACE responds to the European Union’s climate and energy agenda and to its aim for sustainable economic
growth. The project turns these targets into opportunities to increase the competitiveness of businesses and
business parks in the project area. ACE supports its project partners in initiating and realising low carbon
initiatives and projects and sharing knowledge and best practice. Legal, economic, social, technical and spa-
tial measures to reduce carbon emissions related to energy consumption are promoted at 3 levels: from
individual business level, over business cluster to business park level (and even on to the regional level).

1.3 Partners

Answers to the Carbon Economy cannot be found by working in isolation or behind international barriers.
Successful ideas must be quickly shared if they are to have maximum impact. Therefore, a dedicated partner-
ship of six partners has been established, under guidance of the lead beneficiary Hastings Borough Council
(HBC). Two partners are located in South East England (HBC and Sea Change Sussex), one in Northern France
(ECOPAL) and three in Flanders, Belgium (wvi: West Flanders Intermunicipal Association, City of Ghent and
Ghent University).
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1.4 Low carbon business park manual

The low carbon business park manual is an important deliverable of the ACE project. It combines the experi-
ence from the six project partners in three EU member states, and incorporates the lessons learnt during the
3 year project period. The manual serves as a guide in low carbon energy measures for companies and busi-
ness park developers and also provides in-depth background information. Moreover, it describes the actual
implementation of these measures in practical case studies realised by the partners. In conclusion, the man-
ual aims to assist business park developers and managers, local authorities and businesses in their transi-
tion towards a low carbon economy.
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Manual overview

o Chapter 2 briefly describes climate change and indicates the share of the industry sector in European
and national final energy consumption and related carbon emissions. It explores current European
and national/regional climate and energy policies and lists policy measures that affect companies and
business parks. A detailed comparison is made between energy policy measures in Belgium, France,
the United Kingdom, the Netherlands and Germany.

o Chapter 3 introduces sustainability concepts for business parks and provides worldwide examples.
Next, the priority strategy for low carbon energy measures is described (Trias Energetica) and the
different levels at which these measures can be applied are explained (business, business cluster,
business park, and by extension regional level). The important concepts of carbon footprint and car-
bon neutrality are introduced and policy and regulations related to the development of low carbon
business parks are analysed.

o In chapter 4, a generic layout of a business park energy system is presented and technological low carbon
energy measures within this system are indicated. The importance of matching temperature levels of heat
demand and supply is described in more detail. Therefore, some thermodynamic definitions are introduced.
Also the use of techno-economic energy models is highlighted. These models allow us to calculate the
configuration and operation of an energy system with the lowest costs and the lowest carbon emissions.

o In chapter 5, a company’s energy consumption profile is broken down into energy services related to
building use and to production processes. Methods for energy management at company level are pre-
sented [certification, energy audit, energy monitoring/management system). Energy efficiency meas-
ures related to building use and processes are listed and the relevant regulation is explored. More
detail is given on Pinch and Total Site Analysis, which can be used to assess the potential of heat
exchange between processes at company or even at business park level.

o Chapter 6 focusses on renewable or efficient energy production technologies. Solar, wind, geothermal
energy and biomass are discussed in terms of resource availability, technology types and perfor-
mance. Next, the working and application of heat pumps is explained. The principle of cogeneration is
introduced and the condensing boiler is described. Finally, the European system of guarantees of
origin and certificate systems for green power production and cogeneration are discussed.

o Chapter 7 explains the different possibilities and advantages of inter-firm cooperation in energy sup-
ply and energy-related services (energy clustering]. It shows how energy synergies can be exploited
between companies with complementary energy profiles. Possible business plans for collective energy
production and the potential role of Energy Service Companies are described. The concepts of district
heating networks and smart microgrids are introduced. Next, it is discussed how business park devel-
opers can promote energy clustering and which barriers must be overcome. Finally, energy clustering
is illustrated with practical ACE case studies.

o Chapter 8 focusses on microgrids and energy management. The structure and characteristics of micro-
grids are described and worldwide examples are provided. Energy management is also discussed in this
chapter, at the level of individual energy production units, at the level of power exchange with the elec-
tricity grid, as well as at the level of energy demand (load shedding, peak shaving, active load control].

o Chapter 9 sets out a stepwise approach for the low carbon retrofit of an existing business park or the
development of a new low carbon business parks. The practical activity table presented in this chapter
offers a guide for the implantation of low carbon energy measures throughout the different develop-
ment phases of the project and indicates the involved stakeholders.

° In Chapter 10, detailed information is provided about 16 case studies that are realised under the ACE
umbrella. The practical implementation of low carbon energy measures is discussed and barriers on
technologic, economic, legal, social or spatial level are identified. Each case study is evaluated based
on the experience of the partners involved.
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2 Climate and energy policy

2.1 Introduction

To mitigate climate change, global greenhouse gas emissions have to be drastically reduced in the coming
decades. Energy and climate policies are being developed at different administrative levels. This chapter
focusses on policy measures taken in the industry and energy sectors, as those sectors are responsible for a
large share of greenhouse gas emissions. First, the European climate and energy policy and its translation to
national level are described. Subsequently, national policy measures applicable to the industry and energy
sector are identified and categorised according to their approach. This analysis is carried out for Flanders,
France and UK, but also for Brussels, Wallonia, the Netherlands and Germany.

2.2 Climate change

12

2.2.1 Greenhouse effect

About one third of the solar radiation that reaches the earth, is directly reflected back into space by the earth’s
surface and atmosphere. The other part is absorbed and converted into long-wave infra-red radiation, better
known as heat. When heat is re-radiated from the surface, a certain share is absorbed by greenhouse gasses
in the atmosphere, while the rest escapes to space. The greenhouse gas molecules re-emit the absorbed heat
in all directions, heating up water, land and air. This natural greenhouse effect keeps earth’s average surface
temperature at a level suitable for life, around 15°C.

2.2.2 Global warming

During the last decades, anthropogenic [(man-

450 | made] greenhouse gas (GHG) emissions have dras-
tically increased, in line with industrialisation and
400 - population growth. The natural balance between

greenhouse gas sources and sinks is disturbed,

ppm CO2-eq.

350 7 which causes atmospheric greenhouse gas concen-
300 4 trations to rise (see Fig. 1). This leads to a gradually
intensifying greenhouse effect, also referred to as

250 ‘ ‘ ‘ ‘ ‘ ‘ ‘ : global warming. Symptoms are global temperature
185018701890 1910 1930 1950 1970 1990 2010 rise, melting of polarice and glaciers, sea level rise,

e (02 === GHG Kyoto extreme weather events, such as droughts, heat
waves, flooding, acidification of the oceans, etc.
This results in severe human, economic and envi-
ronmental damage (IPCC, 2013). A global mean
temperature rise of 2°C compared to pre-industrial
times is seen as the point of no return, beyond which climate stability is no longer ensured. To stay below this
temperature limit with a relatively high certainty, atmospheric greenhouse gas concentrations must be stabi-
lised below 400 ppm CO,-equivalents, whereas a limit of 450 ppm guarantees only a 50% certainty. However,
at the moment the concentration has already reached 478 ppm and is increasing at a rate of about 2.1 ppm a
year. To reverse this imminent evolution, worldwide GHG emissions should have peaked by 2020 and then be
more than halved by 2050 relative to 1990. Global climate policy and action now and in the coming few decades
will be decisive for the severity of climate change.

Fig. 1: Global atmospheric concentration of GHG
(from www.eea.europa.eu/data-and-maps)

The main contributors to global warming are carbon dioxide [COZ], methane [CHA], nitrous oxide N0, hydro-
fluorocarbons (HFCs), perfluorocarbons (PFCs), and sulphur hexafluoride (SF,), which originate from fuel
combustion (including combustion in industry), chemical reactions in industrial processes, solvents, waste
processing and agriculture (see Fig. 2). As the potential to absorb heat differs for each of those greenhouse
gasses, their global warming potential (GWP) is expressed relative to that of carbon dioxide, over specified
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time spans of 20, 100 or 500 years. Over a 100 year timespan GWPs are: CO,: 1, CH,: 25, N,0: 298, SF,: 22800,
etc. GWP values are published by the IPCC, but are reviewed in their 5" assessment report, in order to include
climate-carbon feedbacks. A comprehensive interactive map developed by New Scientist shows the evolution
of global warming from 1894 up to 2013.

Websites

478 ppm: globalchange.mit.edu/news-events/news/news_id/273

2°C limit: www.greenpeace.org/international/en/publications/Campaign-reports/Climate-Reports/
Point-of-No-Return/

CO, trends movie www.esrl.noaa.gov/gmd/ccgg/trends/history.html

GWP www.ipcc.ch/publications_and_data/ar4/wg1/en/ch2s2-10-2.html

New Scientist map warmingworld.newscientistapps.com

global warming time lapse ~ www.youtube.com/watch?feature=player_detailpage&v=gaJJtS_WDml

N20

Agriculture 81%
Ind. Processes and
solvents 5%

Combustion 10% - o
Waste 4% N20 F-gases
Waste
F-gases Agriculture 29%
CH4 indusirial processes 10.2%
100% Energy
8.5% Industrial industries
v processes 31.0%
Cha 7.3%
Agriculture 50%
:\I‘aﬁn 30‘;1 Fugitives
ugitives
combustion 19% 1.7% \%\
Residential
/
commercial
14.0%
Manufact./
construct.
Transport 11.6%
coz Excludes 299 million tonnes 20.3%

Combustion 94% from int. transport
Industrial processes 6%

Fig. 2: Total GHG emissions by gas in EU-27, 2011 Fig. 3: Total GHG emissions by sector in EU-27, 2011
(www.eea.europa.eu/publications/european-union-greenhouse- | (www.eea.europa.eu/publications/european-union-greenhouse-
gas-inventory-2013) gas-inventory-2013)

2.3 Role of industry

2.3.1 Greenhouse gas emissions

From global to regional level, the sectors energy and industry together are responsible for a large share of
greenhouse gas (GHG) emissions (see Fig. 3). For policy purposes it is useful to allocate emissions to the end-
use sectors, and in this case to the industry sector (see Table 1). The energy sector generates electricity and
heat and provides the required amounts to industry. Accordingly, GHG emissions from the industry sector can
be divided into direct emissions, related to fuel combustion within the sector itself, and indirect emissions,
related to the heat and electricity received from the energy sector. Greenhouse gasses can also be emitted by
industrial (chemical, biologicall processes. These emissions are referred to as emissions related to non-
energy use.

Itis a complex task to calculate indirect emissions starting from the national energy balances. Therefore, some-
times carbon intensities are used, expressing average emissions related to electricity in gCO,/kWh. Those fac-
tors depend on the type of fuels combusted and the efficiencies of technologies employed for electricity gener-
ation in the energy sector (see last column of Table 1). Renewable energy sources have zero carbon intensity.

// CLIMATE AND ENERGY POLICY
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Table 1: CO, emissions from fuel combustion and non-energy use in the industry sector (2010), carbon intensity of

electricity generation (2010)

C(?z-_emissions S Manufacturing industries and construction* Carbon intensity
(million tonnes) excl. indirect emissions incl. indirect emissions g CO,/kWh__
Belgium 106,4 24,6 >23,1% 35,1 33,0% 220
France 357,8 62,6 217,5% 75,1 >21,0% 79
United Kingdom 483,5 51,1 10,6% 109,0 222,5% 461
Netherlands 187,0 42,3 —>22,6% 63,9 234,2% 415
Germany 761,6 116,0 15,2% 244.5 232,1% 457
EU27 3659,5 546,9 2>14,9% 1005,9 —227,5% 347

*excluding unallocated autoproducers
source: www.iea.org/publications/freepublications/publication/name,32870,en.html

In Fig. 4, CO, emissions related to fuel combustion (direct emissions) within the EU’s industry sector are allo-
cated to the main sub-sectors. Emissions related to non-energy use or to imported electricity or heat (indirect
emissions) are not included. The chart is derived from data provided by IEA (2012]). The iron and steel, non-
metallic minerals and chemical and petrochemical sectors are the largest CO,-emitters, followed by the
sector food and tobacco and the paper, pulp and printing sector.

rest
B Iron and steel
Mining and quarrying
Chemical and petrochemical
Non-ferrous metals
Non-metallic minerals
Transport equipment
Machinery
Food and tobacco
Paper, pulp and printing
Wood and wood products
Construction
Textile and leather
Non-specified industry

87,5% 12,5%

Fig. 4: CO, emissions from fuel combustion EU27 industry sector and sub-sectors, 2010 derived from IEA (2012)

2.3.2 Final energy consumption

For each country considered in Fig. 5, the industry sector’s share in total final energy consumption is indi-
cated. Consumption of energy carriers for non-energy purposes is excluded. Subsequently, final energy con-
sumption within the industry sector is allocated to direct use of fossil or renewable energy sources, and to the
import of heat and electricity coming from and generated in the energy sector. The share of renewables in
heat and electricity varies between countries and depends on the mix of technologies in the energy sector that
generate heat and electricity. The national mix is also important when calculating the amount of primary
energy corresponding to a certain amount of imported heat or electricity. The charts in Fig. 5 are based on
national energy balances for 2009, obtained from the International Energy Agency (www.iea.org/statistics).
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Fig. 5: Allocation of final energy consumption in the industry sector (excl. non-energy use) to fossil and renewable energy
sources and to the import of electricity and heat (derived from energy balances 2009 available at www.iea.org/statistics)

2.4 European climate and energy policy

This paragraph provides an overview of the EU’s climate policy. At a global level, the EU has committed to
achieve the Kyoto Protocol targets. In addition, it has set out and initiated a transition pathway towards a low
carbon economy, in which the key elements are: Climate and Energy Package (2020), Framework 2030 and
Roadmap 2050 (Fig. 6]. The Climate and Energy Package includes directives, which have to be transposed,
together with other climate and energy related directives, into National Application Plans. These need to be
put into practice by national authorities through concrete national policy measures (Fig. 7). Furthermore, the
Climate & Energy package is part of the overarching Europe 2020 strategy.

Kyoto Protocol EU Directives

Global

2" period

GHG Emissions National Application

EU Climate & Energy Framework Roadmap Plans
Package 2020 2030 2050

GHG Emissions -80% National policy measures
Renewable energy focus on sectors industry
Primary energy and energy
consumption

Fig. 6: Climate and energy policy Fig. 7: Policy implementation
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2.4.1 Kyoto Protocol

The Kyoto Protocol is the only legally binding treaty on global scale to reduce greenhouse gas emissions. It
was adopted in 1997 and entered into force early 2005. The protocol's GHG basket includes carbon dioxide
(CO,), methane [CH,), nitrous oxide (N,0), sulphur hexafluoride (SF,}, hydrofluorocarbons (HFCs), perfluoro-
carbons (PFCs) and, from 2013 on, also nitrogen trifluoride (NF,). Since CO, is the largest contributor to global
warming in absolute terms, emissions of the other greenhouse gasses are converted into corresponding amounts
of CO, that would have the same global warming potential over a specified timescale (CO,-equivalents).
Reduction targets are then set on total GHG emissions expressed in CO,-equivalents.

In the first commitment period from 2008 to 2012, the participating developed countries needed to reduce
annual GHG emissions over the entire period with an average of 5% below 1990 levels. However, in 2002, the
15 EU member states at that time raised their collective reduction target to 8% below 1990 levels. This has
been translated under the burden sharing agreement (BSA] into national targets, ranging from -28 to +27%,
depending on a nation’s relative wealth (UK: -12.5%, France: 0%, Belgium: -7.5%, Netherlands: -6%, Ger-
many: -21%). Countries that have entered the EU at a later time have set individual targets. The standard base
year for emission reductions is 1990, but some countries in transition to a market economy use different base
years. Additionally, for HFCs, PFCs and SF, some countries use 1995 as base year. By 2011, annual EU-15
emissions were already 14.9% and annual EU-27 emissions even 18.4 % below 1990 levels.

In the second commitment period, from 2013 to 2020, the 28 EU member states and Iceland commit to keep
joint annual emissions at an average of 20% below 1990 levels over the whole period. On national level, the
same base years as in the first commitment period apply.

To achieve Kyoto targets, countries are in the first place expected to take internal policy measures to lower
emissions or to enhance carbon sinks. In addition, emission credits can be traded among developed countries
or earned by financing emission reducing projects in either developed or developing countries. For EU coun-
tries this is regulated by the Emissions Trading System (see 2.4.3).

2.4.2 Europe 2020

In the overarching Europe 2020 strategy, the EU puts smart, sustainable and inclusive growth as its main
priorities (see Fig. 8). These priorities are concretised into five key targets, covering employment, R&D, edu-
cation, climate and energy, and social inclusion and poverty reduction. Subsequently, these overall objectives
have been translated to the national level. Seven flagship initiatives provide a framework to achieve those
goals. Climate and energy goals are bundled in the Climate and Energy Package and are referred to as the
20/20/20 targets. The implementation of the Europe 2020 strategy will improve security of energy supply and
increase competitiveness of industry. Additionally, the European Commission aims at increasing industry’s
share of GDP to 20% by 2020, to establish a solid industrial base.

Europe

= Employmiens »  Digital agenda for Europe

>  R&D »  Innovation Union

>  Education 2020 »  Youth on the move

N et e > Res-ource e_fficier!t Europe
(20/20/20) Smart, sustainable, > An |nd.ustr|al policy for the

»  Social inclusion and inclusive growth Elobalisatigniexa

An agenda for new skills and jobs
European platform against poverty

Y VY

poverty reduction

Fig. 8: Europe 2020 strategy
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2.4.3 Climate and Energy Package

To curb greenhouse gas emissions, the European Union has set three major objectives towards 2020, also
referred to as the 20/20/20 targets: reduction of annual greenhouse gas emissions with 20% beneath 1990
levels, increase of the share of renewable energy in final energy consumption to 20%, and reduction of annual
primary energy consumption with 20% compared to Business As Usual (BAU) projections for 2020. Emission
reduction may even be lifted to 30% if other major economies raise efforts. The first two targets are elabo-
rated and disaggregated to the national level in the Climate and Energy package, launched in 2009. It estab-
lishes a legal framework through EU directives, imposing end results to member states that have to be
included in national legislations and policies.

20% emission reduction GHG emissions Renewable energy Energy consumption
For practical reasons, the emission target has been -20% 20% -20%
reformulated as a 14% decrease of emissions in estimate:- 24%  estimate: 21% estimate: -17%
comparison to 2005. Efforts are divided among two / /

complementary emission accounting schemes, X

being the Emissions Trading System (ETS) and the
Effort Sharing Decision (ESD). Under the ETS, a
collective emission reduction of 21% has to be
achieved, while under the ESD, national targets are
set, resulting in an overall emission reduction of
10% against 2005 levels.

Fig. 9: EU 20/20/20 targets (European Commission)

Emissions Trading System (ETS):

The European Union’s Emissions Trading System is a policy tool to gradually decrease overall European
greenhouse gas emissions. It covers carbon dioxide (CO,) emissions from power stations, energy-intensive
industrial plants and commercial airlines, nitrous oxide (N,0) emissions from the production of certain acids
and emissions of perfluorocarbons (PFCs] from the aluminium industry. Each year, the companies included
in the system are obliged to submit one emission allowance per ton of CO,-equivalent emitted. For every
missing credit a severe fine must be paid. Reduction of overall emissions is achieved by gradually decreasing
the total amount of allowances available in the system. Depending on the sector, part of the available allow-
ances are granted for free, according to harmonised EU-wide rules, that reward best practice in low-emission
production.

Industries that face significant competition from regions outside the EU with less stringent climate legislation
are granted a higher share of free credits. To fully cover their emissions, companies can buy additional credits
at auction from other companies or from approved emission-saving projects around the world. Excess allow-
ances, on the other hand, can be sold at auction or saved to be used at a later time. However, they can only be
used once and are destroyed when submitted. At least half of the revenues made by auctioning have to be
invested in low carbon technologies in European or other countries. In conclusion, the ETS was meant to put
a price on emissions and to create an incentive for companies to invest in technologies that reduce emissions.

The ETS was established in 2003 under the Emissions Trading Directive (ETD), which has been revised in
2009. In its third trading period, 2013-2020, the ETS comprehends more than 11000 power stations and indus-
trial plants in 31 countries (28 EU countries plus Iceland, Norway and Liechtenstein), and national and inter-
national flights. As a consequence, it covers about 45% of total 2013 emissions. For power stations and indus-
trial plants, a declining emission cap is imposed, starting at 2.04 billion tonnes CO, in 2013, and subsequently
decreasing each year with 1.74 % of the annual average of 2008-2012, reaching a reduction of 21% in 2020
against 2005 levels. Aviation, however, is subject to a separate cap and regulation. From 2013 on, free alloca-
tion of allowances is progressively phased out, making auction the main method. In the electricity sector, in
most countries, all credits are now exclusively auctioned. In manufacturing industry, however, still 80% of the
credits are granted for free in 2013, decreasing to 30% in 2020. The Union registry, an online database, ensures
the accounting of all allowances issued in the ETS. Unfortunately, the ETS is currently facing a short-term
problem, because the economic crisis created an excess of emission allowances, that has lowered the carbon
price.
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Effort sharing Decision (ESD):

The Effort sharing Decision establishes emission reduction goals for most of the sectors not included in the
ETS, such as transport (except aviation], buildings, agriculture, waste and the non-ETS part of energy and
industry. By 2020, total emissions under ESD have to decrease with 10% compared to 2005 levels. This has
been translated into national reduction targets, ranging from -20% to +20%, according to the relative wealth
of each country. The emission increases against 2005 levels for the least wealthy states nevertheless imply a
reduction when compared with projected business as usual emissions. National emissions have to decrease
linearly each year, starting in 2013, from average 2008-2010 levels down to the proposed 2020 target. To
achieve those targets, countries or regions can employ flexibility mechanisms and acquire additional emis-
sion credits. Efforts sharing targets are depicted in Table 2 (Belgium: -15%, France: -14%, UK: -16%, Nether-
lands: -16%, Germany: -14%)

Additionally to reduction of carbon emissions, CO, from industrial sites and power plants can be captured and
stored in underground geological formations where it does not contribute to global warming. The carbon
capture and storage directive (CCSD) establishes a legal framework to ensure the environmentally safe
implementation of CCS technologies.

20% renewable energy

The Renewable Energy Directive (RED) provides a legislative framework to promote the use of energy from
renewable sources and the shift to cleaner forms of transportation. It translates the collective EU target of a
20% renewable energy share in final energy consumption into binding national targets, ranging from 10% to
49%, depending on the starting points and potentials of the different member states (Belgium: 13%, France:
23%, UK: 15%, Netherlands: 14%, Germany: 18%). Moreover, each member state has to achieve a 10% re-
newable energy share in final energy consumption of the transport sector by 2020. In this context, biofuels
and bio liquids are only taken into account if they are qualified as “sustainable”. To put this in practice, natio-
nal renewable energy action plans (NREAP) for renewable energy and procedures for the use of biofuels are
defined. Member states can exchange amounts of energy from renewable sources using a statistical transfer
or cooperate in collective renewable energy projects within or outside the EU.

20% reduction primary energy consumption

By 2020, the EU aims to reduce its annual primary energy consumption with 20% compared to projections.
However, the energy efficiency target is not directly addressed in the Climate and Energy package, but through
the Energy Efficiency Directive (EED). The EED repeals and merges the previously issued Energy end-use
Efficiency and Energy Services directive and the Cogeneration directive, and amends the Ecodesign and
Energy Labelling directives (EDD and ELD).

In summary, the EED establishes a legal framework for the implementation of energy efficiency policies and
measures proposed in the Energy Efficiency Plan (EEP). Those measures cover every stage of the energy
chain from generation to final consumption. Especially the sectors energy, industry, buildings and transport
hold great energy saving potentials. The public sector is expected to take the lead and is obliged to energeti-
cally renovate each year 3% of government building floor surface from 2014 on. Measures include promotion
of combined heat and power generation in the energy and industry sector, district heating and cooling, smart
grids, energy monitoring and audits for small and medium-sized enterprises, energy management systems,
smart metering for buildings, labelling of energy performance of buildings and appliances, eco-design of
products, etc.

EU member states are required to compose national energy efficiency action plans (NEEAPs), describing

national strategies and measures to achieve individual indicative energy efficiency targets for 2020. Those
national plans will have to be reviewed and improved every three year.
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Summary national 2020 targets
In Table 2, the national targets towards 2020 under both the Climate and Energy package and the Kyoto Pro-
tocol are summarised for the countries analysed in this chapter.

Table 2: National 2020 targets under Kyoto protocol and Climate & Energy Package

National 2020 targets Belgium France UK Netherlands Germany
Kyoto 2nd period

Emission reduction -20% -20% -20% -20% -20%

base year CO,/CH4/N20 1990 1990 1990 1990 1990
base year F-gasses 1995 1990 1995 1995 1995

Climate & Energy Package

Emission reduction ESD -15% -14% -16% -16% -14%

base year 2005 2005 2005 2005 2005
Renewable energy RED 13% 23% 15% 14% 18%

Energy efficiency EED Indicative targets, different definitions

see: ec.europa.eu/energy/efficiency/eed/reporting_en.htm

2.4.4 Energy Performance of Buildings Directive

The Energy Performance of Buildings Directive (EPBD) creates a legal framework to promote reduction of
energy consumption in the building sector, that currently accounts for 40 % of total EU energy consumption.
Under this directive, EU states must establish minimum requirements for and certification of energy perfor-
mance for existing and new buildings, next to a regular inspection of boilers and air-conditioning systems,
introduce low carbon technologies for heating and cooling and electricity generation. By 2021 all new build-
ings should be nearly zero energy buildings (NZEB). Each member state has to develop an NZEB national
plan.

2.4.5 Framework 2030

The EU is currently developing a green paper for a 2030 framework for EU climate change and energy policies,
based on lessons learned from the 2020 framework and taking into account the pathways set out in the
Roadmap 2050.

2.4.6 Roadmap 2050

The EU “roadmap towards a competitive low carbon economy” defines a cost-effective pathway to reduce
greenhouse gas emissions by 80 to 95% in 2050 against 1990 levels, with intermediary steps of 40% in 2030
and 60% in 2040. Efforts are divided between different economic sectors, according to their technological and
economic potential to reduce emissions.

The power sector has the highest potential and could almost totally eliminate greenhouse gas emissions by
2050 by fully employing renewable and low carbon technologies. This requires a strong decline of the ETS
emission cap for the power sector and investment into smart grids. Part of transport and heating will shift
from fossil fuel combustion to electricity, while heavy transport and aviation will be dependent on biofuels. In
the transport sector, emission reductions of 60% could be achieved by improving efficiencies of traditional
engines and fuels, followed by a shift towards hybrid and electric engines, and by better exploitation of trans-
portation networks.

Emissions from the residential and tertiary sector can be cut by about 90%, by improving the energy perfor-
mance of existing buildings, introducing low carbon technologies for individual electricity production and
space heating, and promoting district heating. Moreover, nearly zero energy buildings will become the new
build standard from 2021 on. Energy intensive industries could lower their emissions by about 80%, using
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cleaner and more efficient processes and carbon capture and storage technologies. Agricultural emissions
need to be cut by more efficient farming practices and conversion of animal waste to biogas. Eventually, the
low-carbon roadmap would lead to a 30% reduction of energy consumption versus 2005 levels by 2050. A
desired pathway specifically for the energy sector is elaborated in the Energy Roadmap 2050 (see Fig. 10).

100% 100%

80% - Power Sector L 80%

Current policy

60% Residential & Tertiary L 60%

Industry

40% - - - 40%
Transport

20% - 20%
Non CO, Agriculture
Non CO, Other Sectors

0% 0%
1990 2000 2010 2020 2030 2040 2050

Fig. 10: Roadmap towards a competitive low carbon economy, sectoral perspectives (ec.europa.eu/clima/policies/roadmap)

2.4.7 Industrial Emissions Directive

The Integrated Pollution Prevention and Control Directive (IPPCD) together with six sectoral directives will
be replaced in 2014 by the Industrial Emissions Directive (IED), which has a broader scope. The IED aims at
reducing pollution of industrial sources across the EU, especially emissions of greenhouse gasses and acidi-
fying substances, wastewater and waste. A higher material and energy efficiency is pursued. Therefore, envi-
ronmental permits are linked to a positive evaluation of the complete environmental performance of a com-
pany and the application of Best Available Techniques (BAT), which are described in the BAT reference
documents (BREFs).

2.4.8 Regulation F-gas emissions

The F-gas Regulation aims to curb fluorinated gas emissions on EU-level from industrial processes and from
cooling installations and heat pumps. Measures include monitoring, labelling, restrictions to the use of cer-
tain products and containing F-gases, certification of staff, limit access to F-gas containing products, pre-
scribe alternatives, etc. This regulation is incorporated in the national legislations.

2.4.9 Horizon 2020 instruments

The flagship ‘Innovation Union’ (2014-2020) under the Europe 2020 strategy aims at securing Europe’s com-
petiveness and is financially implemented through the Horizon 2020 program. Horizon 2020 basically needs
to close the gap between research and the market. As a result, PPPs (Public Private Partnership], ETPs
(European Technology Platforms) and Joint Technology Initiatives (JTIs) are established, that set out indus-
trial research and innovation roadmaps and priorities.

SPIRE (Sustainable Process Industry through Resource and Energy Efficiency) is a public private partnership

between the European Commission and the European process industry, including the sectors cement, ceram-
ics, chemicals, engineering, minerals and ores, non-ferrous metals, steel and water. The partnership sup-
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ports and enables the development of technologies and solutions needed to reach sustainability for European
industry in terms of competitiveness, ecology and employment. SPIRE has set two targets for 2030, in line
with the European climate and energy strategy. Firstly, a reduction in fossil energy intensity of 30% against
current levels (2008-2011) is targeted. Secondly, a reduction of 20% in non-renewable, primary raw material
intensity compared to current levels is aimed at. A roadmap towards these goals has been composed, identi-
fying measures to be taken regarding energy and material resources. These measures include optimisation
of energy systems, energy recovery, renewable energy and combined heat and power production, process
optimisation, innovative energy-saving processes, recycling, renewable raw materials, process intensifica-
tion, industrial symbiosis, enhanced sharing of knowledge and best practices, broadening of societal involve-
ment, etc.

2.4.10 Summary

Year Policy EU targets National targets National Plans
2012 Kyoto Protocol average Em. -8% EU-15: average
2008-2012 EU-15 Em. -28% to +27%; rest
BSA EU: -5% to -8% vs. dif-
ferent base years
2020 Kyoto protocol** average Em. -20% average Em. -20%
2013-2020 EU, Croatia, Iceland

Climate & energy package
Em. -20% (-30%)

ETD rev. (ETS) Em. -21% vs. 2005
ESD (non-ETS) Em. -10% vs. 2005 Em. -20% to +20% vs.
2005
RED 20% RE (transport: 10%)  10% to 49% RE NREAP
EED* PEC -20% Indicative targets NEEAP
ccsD
EPBD new-build: NZEB by NZEB NP
2021
2030 2030 Framework Em. -40%
2040 } Roadmap 2050 Em. -60%
2050 Em. -80-95%
IED, EDD, ELD, F-gas Regulation, PPPs, ETPs
Em. annual greenhouse gas emissions in CO2 equivalents,
reduction compared to 1990 levels, unless other base year specified in table
RE® annual primary energy consumption, reduction compared to projected levels for 2020
RE renewable energy share in final energy consumption
rev. revision
* not directly part of Climate & Energy Package
ok The Kyoto Protocol and the EU Climate & Energy package do not cover the same economic sectors and

the Kyoto Protocol uses different base years for some countries, instead of one collective base year.

2.4.11 Policy challenges

Kyoto

Despite all efforts, the Kyoto Protocol is not sufficient to cut global greenhouse gas emissions, as no binding
targets are imposed to major emerging economies in the developing world (e.g. China, India, Brazil, Indone-
sia), the United States of America have never ratified it and Canada has withdrawn its support.

In the second Kyoto period, only the EU and a small number of other countries are participating, covering a
minor share of global emissions (13,4% in 2010). In 2013, global carbon dioxide emissions stood at about 60%
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above 1990 levels. Therefore, a new global legal framework with overall binding emission reduction targets
needs to be established. This has been the subject of the subsequent international climate conferences, that
are organised every year by the United Nations Framework Convention on Climate Change (UNFCCC). Even-
tually, the 2015 climate conference in Paris should result in a new global treaty, taking effect from 2020 on.

Despite the alarming conclusions of the IPCC (2013) on human-induced climate change, little progress was
made in the Warsaw Climate Change Conference in November 2013, and major environmental and social
organisations left the conference table. Keeping global temperature rise beneath the 2°C threshold seems to
become virtually impossible.

EU-ETS

The EU-ETS faces several short-term problems. In
2013, the carbon price collapsed to about 5 €/ton | [O———
CO,-equivalents, due to an excess of emission ELETS sarbon spot pelcn; £ pa oo
allowances on the market (see Fig. 11). There are
two reasons for this surplus of emission credits. 2

25

Firstly, at the start of the second ETS trading period
(2008-2012), the total volume of emission allow-
ances was decreased by only 6.5% against 2005
levels. The major share of those allowances (90%) e ' T
was allocated to companies for free, proportional m——

to their emissions reported during the first period.
When the financial crisis struck at the end of 2008,
industrial production decreased, creating a growing surplus of unused allowances, which depressed the car-
bon price (see Fig. 11).

Fig. 11: Carbon price (www.pointcarbon.com)

Secondly, a number of Chinese chemical companies flooded the carbon certificate market, increasing the
surplus even more and flooring the carbon price. A large share of these certificates originated from a refri-
gerant producer, who reduced emissions of the by-product HFC-23, by capturing and incinerating it. This
greenhouse gas is 11700 times more powerful than CO,, and as a consequence, an enormous amount of
certificates were created and sold on the market. The company even increased its production capacity with
the sole purpose of earning more carbon credits. From May 2013 on, the ETS cancelled new certificates of this
type. However, cheap carbon certificates had already been bought in massive amounts by large industrial
polluters, in order to ensure enough emission space for the future. As a consequence, investments in new low
carbon technologies are postponed (Valentino, 2013).

Energy intensive, fossil fuel based industries claim that European climate policy endangers their market
position in comparison to regions outside Europe with less stringent climate legislation, forcing them to shut
down their plants or to delocalize their production activity. This so-called carbon leakage would have negative
effects on local economy. Emissions would decrease in Europe, but proportionally increase in the rest of the
world. Therefore, a number of national governments have chosen to grant free emission allowances to
ETS-companies and installations prone to carbon leakage, or to compensate the costs for emission credits
charged through electricity prices. This approach clearly favours extending the operational lifetime of older
less efficient technologies.

To achieve emission reduction targets, countries and companies can achieve extra emission credits by carbon

offset projects. Due to weak regulations, some offset projects are questionable or even perverse (Mukerjee,
2009).
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2.4.12 Sources

Europe 2020 ec.europa.eu/europe2020/europe-2020-in-a-nutshell/index_en.htm

Kyoto unfccc.int/kyoto_protocol/items/2830.php
ec.europa.eu/clima/policies/g-gas

Kyoto:base years unfccc.int/ghg_data/kp_data_unfccc/base_year_data/items/4354.php

Climate & Energy Package ec.europa.eu/clima/policies/package
(ETD, ESD, RED, CCSD)

Industry GDP target ec.europa.eu/enterprise/initiatives/mission-growth
EED, EEP, EPBD, EDD, ec.europa.eu/energy/efficiency
ELD
Roadmap 2050 ec.europa.eu/clima/policies/roadmap
Energy Roadmap 2050 ec.europa.eu/energy/energy2020/roadmap
Green paper 2030 ec.europa.eu/energy/green_paper_2030_en.htm
IED ec.europa.eu/environment/industry/stationary/index.htm
BREFs eippcb.jrc.ec.europa.eu/reference
F-gas ec.europa.eu/clima/policies/f-gas
Horizon 2020 ec.europa.eu/research/horizon2020/index_en.cfm
SPIRE www.spire2030.eu
1990-2013: +60% CO, www.globalcarbonproject.org/carbonbudget
IPCC www.ipcc.ch
www.climatechange2013.org
HFC-23 Project cdm.unfccc.int/Projects/DB/DNV-CUK1136817489.89/view
Fossil fuel subsidies www.iisd.org/gsi/fossil-fuel-subsidies
Carbon market www.pointcarbon.com

Legislative documents

ETD eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:2003L0087:20090625:EN:PDF
ESD eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2009:140:0136:0148:EN:PDF

CCSD eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2009:140:0114:0135:EN:PDF

RED eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2009:140:0016:0062:EN:PDF

EED eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2012:315:0001:0056:EN:PDF

IED eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32010L0075&from=EN

EEP eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0109:FIN:EN:PDF

EPBD eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2010:153:0013:0035:EN:PDF
Roadmap 2050 eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0112:FIN:EN:PDF

Energy Roadmap 2050  eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0885:FIN:EN:PDF
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2.5 National, regional and local climate and energy policy

24

National targets on GHG emissions, renewable energy and energy efficiency, imposed by the EU through the
Climate and Energy Package, have to be implemented in national policies and legislations. Member states are
obliged to submit national action plans to the European Commission, extensively describing the policy meas-
ures they will take, according to the Renewable Energy Directive (RED), the Energy Efficiency Directive (EED)
and the Energy Performance of Buildings Directive (EPBD). At national level, these plans can be composed of
regional plans or consist of various thematic plans.

In Belgium, for instance, the Action Plan Green Heat is part of the National Renewable Action Plan, which is
composed of one federal and three regional plans. Also national or regional plans that address all 20/20/20
targets at the same time may be set up, such as the Flemish Mitigation Plan (FMP), that offers a framework
to meet the non-ETS emission reduction target. The policy measures set out in different plans are translated
into regulations, such as the Flemish Energy Decree and the Energy Decision, that regulate everything that
concerns energy.

Some countries, such as Germany, already elaborated an intensive climate and energy policy long before the
EU Climate and Energy Package. The Renewable Energy Act (REA) installed feed-in tariffs for renewable
energy since 2000, which was complemented in 2009 by the Renewable Energy Heat Act (REHA), imposing a
share of renewable heat for space heating. The Combined Heat and Power Act (CHPA] dates from 2002 and
subsidises electricity production form qualitative CHP installations.

The Covenant of Mayors was launched by the EU to concretize the Climate and Energy Package at the level of
cities and communities. The involved parties are obliged to make a greenhouse gas inventory and a renewable
energy action plan (signatures: Belgium: 67, France: 112, UK: 33, Netherlands: 16, Germany: 53). A number
of European cities have set even more ambitious goals and aim in the long term for climate neutrality (e.g.
Gent, Leuven, Mechelen and Antwerpen in Belgium, Copenhagen in Denmark)

NREAPs ec.europa.eu/energy/renewables/action_plan_en.htm

FMP www?2.vlaanderen.be/economie/energiesparen/milieuvriendelijke/Nuttige_documenten/
Nationaal_actieplan_HE.pdf

REA, REHA www.erneuerbare-energien.de/die-themen/gesetze-verordnungen

CHPA www.bafa.de/bafa/de/energie/kraft_waerme_kopplung/

CoM www.covenantofmayors.eu/index_en.htm
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2.6 National and regional energy policy measures for industry

The European climate and energy policy is incorporated in the national and regional policies, which in turn are
put into practice through a series of policy measures. Measures in the industrial and energy sector can be
subdivided according to their approach: regulation, financial support, funds and loans, voluntary agreements
and information dissemination.

Building regulations follow the EPBD, and environmental :
permit regulations for industrial processes and energy LEL DO L BT

production installations are based on the EID or the for- Regulation « Building

mer IPPCD. Products and equipment are covered by the * Process
European directives about eco-design and energy label- * Product

ling. F-gas emissions from industrial processes and Financial support e Tax deduction
equipment are controlled by an EU-wide regulation. * Investment support

e Energy premiums

Financial support mechanisms include income tax deduc- ML

) i : ) e Exploitation support
tion, (proportional) investment support, (fixed) energy « Certificates
premiums, energy production or carbon saving certifi- e Subsidies for audits,
cates, subsidies for studies, audits and R&D, subsidies for studies and R&d
energy monitoring systems, subsidies for business parks ‘ rsnuobnsi'tiﬁf‘;or energy
development. Information dissemination is done through o Sulbsidies far business
consultancy, awareness raising campaigns, training pro- park development
grammes and informative websites. (i ETE IS

. . . voluntary agreements
Policy measures are first presented per country or region

and subsequently an international overview is given in a
comparative table. Measures that do not specifically target energy or eco- efficiency, renewable energy or
greenhouse gas emissions are not included.

Information dissemination

Sources for international overview policy measures

Energy efficiency measures for SMEs www.energiesparen.be/node/3687
Building Energy Efficiency Policies www.sustainablebuildingscentre.org/pages/beep
Global buildings performance network www.gbpn.org

Taxes and incentives for renewable energy ~ www.kpmg.com/Global/en/IssuesAndInsights/ArticlesPublications/
Documents/taxes-incentives-renewable-energy-2012.pdf

Industrial Efficiency Policy Database iepd.iipnetwork.org
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2.6.1 Belgium
2.6.1.1 Regulation

Building

The regulation for energy performance and indoor climate (EPB) imposes targets for energy performance and
insulation, puts limits on energy requirement for space heating, and requires a minimum share of renewable
energy for new or substantially renovated buildings. In Flanders, Brussels and Wallonia, the energy perfor-
mance of buildings is evaluated with the same mandatory EPB software tool. However, the targets to be
achieved differ between the three regions (see 5.4.2). For new building projects in Flanders, it is compulsory
to perform a feasibility study towards the implementation of renewable energy systems.

Process

In accordance with the IPPCD, the Energy Planning Decree of the Flemish government promotes the imple-
mentation of the most energy efficient technologies that are economically viable (Best Available Techniques
Not Entailing Excessive Costs, BATNEEC), for energy-intensive processes. Companies have to identify and
analyse such investments in an energy study or energy plan, which is linked to the environmental permit (see
5.4.5). Brussels has adopted an integrated regulation, named COBRACE (Code of Brussels for Air, the Climate
and Energy Control). In Wallonia, the IPPCD principles are integrated in the Decree Environmental Permits.

2.6.1.2 Financial support

Tax deduction

The federal government pushes industrial investments in rational energy use, energy efficiency and waste
heat recovery by reducing the taxable profit with a certain percentage. This so-called enhanced investment
deduction amounts 14.5% for income year 2013. For new buildings in Flanders fulfilling or surpassing the
energy performance level required by the EPB regulation, a property tax rebate is automatically granted. An
energy level of E50 (E40 from 2014 on) or lower, corresponds to a tax reduction of 50%, while the property tax
is completely remitted for E30 or lower, over a period of 5 years in both cases. Energy scans are also tax
deductible. In Brussels and Wallonia, no additional regional tax incentives related to energy efficient invest-
ments exist.

Investment support

Flemish companies with a grid connection up to 70kW, can receive subsidies for energy saving investments
from the Belgian electricity transmission network operator, Elia. The investments must be underpinned by an
energy study and have a payback time between 2 and 5 years. Projects eligible for green power or CHP certif-
icates are not taken into account. The subsidy amounts up to 40% of the investment costs, with a maximum of
200.000 €. The Flemish government incentivises investments in cutting edge green and clean process tech-
nologies by financing a certain share of the extra investment costs. The Ecology Premium is only valid for a
limitative series of best available technologies and cannot be combined with green power or CHP certificates
and the green warranty (see 2.6.1.3). The Strategic Ecology Support is intended for extraordinary technolo-
gies, that directly contribute to solutions for environmental or energy problems and that employ closed energy
and material loops, such as geothermal systems, heat networks, the use of CO, as resource, etc. Both premi-
ums cover up to 70% of the extra investment costs, with a maximum of 1 million € per 3 year. Green heat
production (>TMW], heating networks, and waste heat recovery are eligible for financial support. Companies
can apply for the support in a half-yearly call.

In Brussels, SME’s can recover 30 to 40% of their investments in energy efficiency or renewable energy, due
to the “Investment support for a better environment”. This subsidy can be increased with 5% with the ISO
14000 certificate or the eco-dynamic enterprise label. In Wallonia a similar investment support mechanism
exists for energy efficient or renewable energy technologies (excluding photovoltaic) and CHP (Aide a Uinves-
tissement Environnement et Utilisation durable de Uénergie). The subsidy amounts 30 to 40% (50% for CHP)
of the additional costs compared to conventional technologies.
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Energy Premiums

In Flanders, grid operators are obliged to promote rational energy use among their clients by awareness
raising campaigns and financial incentives. Premiums are issued for the installation of heat pumps or solar
boilers. Additionally, for existing buildings, financial support is given for the insulation of roofs, attics, floors
and walls, the installation of high performance glass, optimisation of the heating system, energy saving
relighting, and any energy saving measure underpinned by an energy audit.

Brussels issues energy premiums for insulation of the building envelope and the global thermal performance
level achieved, for efficient ventilation and heating systems, including heat pumps, for renewable energy pro-
duction and CHP, and for other energy efficient investments in new and existing tertiary and industrial build-
ings. Green roofs, sunshades and relighting are also eligible.

Wallonia grants premiums for the installation of condensing or radiant air heaters, condensing boilers, auto-
matically fed biogas boilers, solar boilers, CHP, heat pumps for hot sanitary water, insulation, relighting,
exhaust gas heat recovery systems, systems for energy management of electrical installations, optimisation
of cooling cycles, natural gas burners for industrial processes, modulation systems for boilers and burners,
variable frequency controlled pumps, ventilators and compressors and the connection of heat generators to a
district heating network.

Exploitation support
Flanders, Brussels and Wallonia have no feed-in tariff schemes to support renewable electricity production.

Certificates

In Flanders, renewable electricity production and combined heat and power production (CHP) are financially
rewarded through the green power and CHP certificate systems (GPC and CHPC). The amount of certificates
received is proportional to the green electricity produced or to the primary energy saved by CHP. Brussels and
Wallonia, however, do not have separate certificate schemes for green power and CHP. Instead, green certi-
ficates (GCs) are issued to qualitative CHP or renewable energy installations, proportionally to the CO, savings
they achieve in comparison to reference installations. In Brussels, one certificate is issued per 217 kg of CO,
saved, while in Wallonia, one certificate corresponds to a CO, reduction of 456 kg. Grid operators at federal
and regional level, are obliged to buy these certificates at a guaranteed minimum prices, which in Flanders
are technology dependent. For further details, see 6.9.

Subsidies for audits, studies and R&D

Flanders does not financially incentivise energy audits or studies. Brussels issues premiums for energy
audits, energy design studies and blower door tests. Wallonia financially supports a number of audits, con-
cerning overall energy consumption, electricity consumption, thermal losses through the building envelope
(infrared thermography), next to feasibility studies for renewable energy production (wind and biogas), and
audits supporting the development of a holistic energy efficiency plan. Also, Wallonia grants a premium for
certification of products that contribute to energy management.

Subsidies for energy monitoring
Wallonia and Brussels grant subsidies for energy monitoring systems.

Subsidies for business park development

In Flanders only, subsidies for business park development are linked to carbon neutral electricity consump-
tion (see 3.7). In 2013, the regulation was modified and now focusses on the redevelopment of brownfields and
greenfields that cannot be developed without financial support. The province of East-Flanders grants an addi-
tional subsidy to sustainable business parks, up to 75% of eligible investments, with a maximum of 15.000 €.

2.6.1.3 Funds and loans

In Flanders, investments loans for energy saving technologies can benefit from a lower interest rate thanks
to the Green Warranty. It is valid for technologies from a limitative technology list, with a maximum payback
time of 10 year. The Green Warranty can be applied on maximum 75% of the total credit. In Brussels and Wal-
lonia there are no funds specifically developed for green technology, although in Wallonia, Novalia provides
subordinated loans for investments in innovative products or processes.
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2.6.1.4 Voluntary agreement

In Flanders, The Audit and Benchmark Covenants (see 5.4.5) are succeeded by the Energy Policy Agreement
(see 5.4.5). Under this agreement, industrial companies commit to implement profitable energy efficiency
measures and to perform energy studies on a regular base. In return the Flemish government exempts them
from additional policy measures concerning energy efficiency and emissions. Brussels has not organised
such agreements. In Wallonia, the Accords de Branche are agreements between the industrial sectors and
the Walloon government, analogous to the Audit and Benchmark Covenants in Flanders. Companies that sign
the agreement are committed to increase the uptake of measures in energy efficiency and renewable energy
and deliver a yearly progress report. In return they receive various administrative and financial benefits, such
as reductions on taxes and levies, the exemption of the future carbon tax and a 75% subsidy for energy audits.

2.6.1.5 Information dissemination

The Flemish government provides energy consultants for sector federations and non-governmental organi-
sations to advise SMEs, households and building professionals in energy efficiency and renewable energy
production. Enterprise Flanders (Agentschap Ondernemen) offers a free energy scan (5.3.5) or eco-efficiency
scan to interested SMEs. Companies that use the scan receive an extra bonus for the Ecology Premium. A
self-scan tool has also been developed and is available on the website of Enterprise Flanders.

Through its website energiesparen.be, the Flemish Energy Agency (VEA) provides specific information for
every stakeholder group about regulation and financial incentives for energy efficiency measures and renew-
able energy production. Enterprise Flanders provides information about energy-related regulation and finan-
cial support, specifically for SMEs via agentschapondernemen.be.

In Brussels, the Facilitator Sustainable Buildings is a public service offering support for new builds, refur-
bishments and management of buildings from the point of view of sustainability. The Brussels region issues
the label Eco-dynamic Enterprise (Ecodynamische Onderneming) to companies that show good practice in
environmental management, covering energy, waste, resource and mobility. Seminars and trainings about
sustainable buildings are organised and information is disseminated via www.leefmilieubrussel.be

The Walloon government established a network of Facilitators that support companies with information and
guidance about energy measures. It also organises the training of energy managers and energy auditors in
companies, courses about energy performance of buildings, and publishes technical reports. A clear overview
of energy policy measures can be found on energie.wallonie.be.
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2.6.1.6 Sources

Regulation
building www.energiesparen.be/bouwenverbouwen
www.energiesparen.be/milieuvriendelijke/wetgeving
Process www.energiesparen.be/energieplanning
Financial support
Tax deduction www.energiesparen.be/verhoogdeinvesteringsaftrek

www.onroerendevoorheffing.be/nlapps/docs/default.asp?id=170

Investment support www.agentschapondernemen.be/themas/ecologiepremie
www.elia.be/nl/producten-en-diensten/reg-actieplan
www.energiesparen.be/node/3934

Energy premiums www.eandis.be/eandis/klant/k_overzicht_premies_P.htm
Exploitation support

Audits, studies, R&D

Energy monitoring

Certificates www.vreg.be/systeem-groenestroomcertificaten-en-garanties-van-oorsprong
www.vreg.be/systeem-warmte-krachtcertificaten

Business parks www.agentschapondernemen.be/maatregel/ontwikkeling-en-herontwikkeling-van-
bedrijventerreinen
www.agentschapondernemen.be/maatregel/provinciale-subsidie-duurzame-
bedrijventerreinen-oost-vlaanderen

Funds and loans www.energiesparen.be/node/3301

Voluntary agreements ~ www.agentschapondernemen.be/artikel/moet-ik-een-energiebeleidsovereenkomst-afsluiten
energiesparen.be/node/3341

Information www.energiesparen.be/KMO
agentschapondernemen.be

Regulation
building www.leefmilieubrussel.be/Templates/Professionnels/informer.aspx?id=32586
Process www.leefmilieubrussel.be/Templates/news.aspx?id=37885

Financial support
Tax deduction www.energiesparen.be/verhoogdeinvesteringsaftrek

Investment support www.werk-economie-emploi.irisnet.be/nl/pme-investir-pour-ameliorer-notre-
environnement

Energy premiums www.leefmilieubrussel.be/Templates/Professionnels/informer.aspx?id=36443
Exploitation support

Audits, studies, R&D  www.leefmilieubrussel.be/Templates/Professionnels/informer.aspx?id=36443
Energy monitoring www.leefmilieubrussel.be/Templates/Professionnels/informer.aspx?id=36443

Certificates www.leefmilieubrussel.be/Templates/Professionnels/informer.aspx?id=32621
www.elia.be/nl/producten-en-diensten/groenestroomcertificaten/Minimumprice-legalframe
documentatie.leefmilieubrussel.be/documents/IF_Energie_berekening_GSC_NL_juni2012.
PDF?langtype=2067

Business parks

Funds and loans

Voluntary agreements

Information www.leefmilieubrussel.be/Templates/Professionnels/informer.aspx?id=32196
www.leefmilieubrussel.be/Templates/Professionnels/
niveau2.aspx?maintaxid=11771&taxid=11789
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Regulation
building energie.wallonie.be/fr/la-reglementation-peb.html?IDC=6232
Process environnement.wallonie.be/aerw/pe/

Financial support
Tax deduction www.energiesparen.be/verhoogdeinvesteringsaftrek

Investment support formsé.wallonie.be/formulaires/BrochureENV-UDE.pdf

Energy premiums energie.wallonie.be/nl/aides-et-primes.html?IDC=6358
energie.wallonie.be/fr/primes-energie.html?IDC=7029

Exploitation support

Audits, studies, R&D  energie.wallonie.be/fr/etudes-audit-global-comptabilite-energetique-amure.
html?IDC=6374

Energy monitoring energie.wallonie.be/nl/mise-en-place-d-un-systeme-de-comptabilite-energetique-amure.
htm(?IDC=6374&IDD=12271
Certificates energie.wallonie.be/nl/systeme-d-octroi-de-certificats-verts.html?IDC=6384&IDD=12277

www.energik.be/belcogen
Business parks

Funds and loans energie.wallonie.be/nl/soutien-a-la-recherche-industrielle-de-base-au-sein-des-pme-et-
des-grandes-entreprises.html?IDC=7625&|DD=63635

Voluntary agreements  energie.wallonie.be/nl/les-accords-de-branche.html?IDC=6244

Information energie.wallonie.be/fr/demander-conseil.htm(?IDC=7886
energie.wallonie.be/fr/la-formation.html?IDC=6136

2.6.2 France
2.6.2.1 Regulation

Building

The 'Réglementation Thermique 2012’ sets energy performance targets for new buildings and building
extensions. It focusses on an efficient bioclimatic building design and restricts the annual primary energy
consumption related to building use. Overheating in summer must be avoided. For major non-residential
retrofits, the energy consumption for building use needs to be lower than a reference value and must be
reduced by at least 30% compared with the original situation. For smaller refurbishments, implementation of
energy efficient building components is obligatory. More detail is given in 5.4.2.

Process

The legislative provisions of the IPPC Directive were incorporated into the national environmental regulations
for ICPE installations (Installations Classified for the Protection of the Environment), which are included in
the Environmental Code (Code de Uenvironnement).

2.6.2.2 Financial support

Investment support

Investments in renewable energy production and energy efficiency are promoted by means of subsidies, as a
percentage of the investment costs, and energy premiums. They are granted by the Environment and Energy

Management Agency (ADEME] and its regional departments.

Energy Premiums
See investment support
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Exploitation support

The Heat Fund (Fond Chaleur), managed by ADEME, grants subsidies spread over 20 years for renewable heat
production from installations, such as biomass heating systems, solar thermal collectors, ground source heat
pumps, etc. These premiums cover 20 to 60% of the investment costs. Large biomass installations producing
more than 11,6 GWh of heat per year can apply for the subsidy in a yearly national call scheme, named BCIAT
(Biomasse Chaleur Industrie Agriculture Tertiaire). All smaller renewable heat projects are subsidised by the
regional ADEME departments.

Grid operators are obliged to buy electricity from renewable energy producers and CHP at fixed, technology
dependent feed-in tariffs, over a period of 15 to 20 years. Also for locally produced biogas a similar manda-
tory intake by the gas grid operator at a feed-in tariff is made legally possible, but has not been put into
practice yet.

As of 2013, the French government has strengthened the financial support for photovoltaic solar energy. Roof-
top or freestanding PV systems with a rated output larger than 100 kWp, can apply for subsidies via a yearly
call scheme. Smaller roof PV systems are financially supported through a feed-in tariff that is adapted every
trimester.

Certificates

Large energy suppliers are subject to triennial energy saving targets, proportionally to their sales volumes,
and are committed to submit a corresponding amount of energy saving certificates (ESCs). They can acquire
ECSs by realising eligible energy saving programmes at their costumers or they can buy them on the market
from third parties (local authorities, housing agencies, landlords), that have implemented eligible energy
saving measures themselves. Large companies cannot individually obtain certificates, but can do so through
cooperation with the energy suppliers.

Subsidies for audits, studies and R&D

The Environment and Energy Management Agency (ADEME] subsidises audits and studies for companies,
related to environmental emissions, energy efficiency and renewable energy, and innovative projects. ADEME
also subsidises analyses and feasibility studies about the topics: air pollution, carbon footprint, waste recov-
ery, energy efficiency, renewable energy and materials, environmental management and eco-friendly prod-
ucts, polluted sites and soils and transport.

2.6.2.3 Funds and loans

Investments in deep geothermal installations are subject to uncertainty about the characteristics of the
underground resource. Therefore a special fund exists to limit the short term risks related to unsuccessful
drills, and the long term risk, related to the sustainability of the resource and damage to facilities over a
period of 20 years. A similar guarantee is provided for shallow hydrothermal installations using heat pumps
above 30 kW, by the AQUAPAC fund. OSEO, renamed Bpifrance in 2013, also provides green loans to SMEs for
investments in energy efficiency and renewable energy

2.6.2.4 Voluntary agreements

France: Various voluntary agreements exist between individual firms or industry branches and the govern-
ment. These agreements aim at reducing emissions of CO, and pollutants, and increasing the share of bio-
mass for combustion.

2.6.2.5 Information dissemination

France: ADEME organises courses and seminars, provides consultancy and promotes eco-entrepreneurship.
Information is disseminated via www.developpement-durable.gouv.fr and www?2.ademe.fr
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2.6.2.6 Sources

France

Regulation
building www.rt-batiment.fr
Process www.legifrance.gouv.fr/affichCode.do?idSectionTA=LEGISCTA000006108640&cidTexte=
LEGITEXT000006074220&dateTexte=20120601
www.techniques-ingenieur.fr/base-documentaire/environnement-securite-th5/
reglementation-icpe-et-droit-environnemental-42439210/installations-classees-
pour-la-protection-de-l-environnement-icpe-g4102/
Financial support

Tax deduction

Investment support www?2.ademe.fr/servlet/KBaseShow?nocache=yes&m=3&sort=-1&cid=
96&catid=14984&p1=0
www?2.ademe.fr/servlet/KBaseShow?sort=-1&cid=96&m=3&catid=25480

Energy premiums idem investment support

Exploitation support ~ www?2.ademe.fr/servlet/KBaseShow?sort=-1&cid=96&m=3&catid=25130
www.developpement-durable.gouv.fr/Les-tarifs-d-achat-de-1,12195.html
www.developpement-durable.gouv.fr/IMG/pdf/0825_plan_d_action_national_ENRversion_
finale.pdf
www.developpement-durable.gouv.fr/IMG/pdf/DP_photovoltaique.pdf
www.developpement-durable.gouv.fr/IMG/pdf/Dossier_de_presse_Methanisation.pdf

Audits, studies, R&D  www?2.ademe.fr/servlet/KBaseShow?nocache=yes&m=3&sort=-1&cid=
96&catid=14981&p1=0

Energy monitoring

Certificates www?2.ademe.fr/servlet/KBaseShow?sort=-1&cid=96&m=3&catid=25007
www.developpement-durable.gouv.fr/-Certificats-d-economies-d-energie, 188-.html
www.eceee.org/events/eceee_events/energy-efficiency-obligations/2_ademe

Business parks

Funds and loans www?2.ademe.fr/servlet/KBaseShow?sort=-1&cid=96&m=3&catid=25007
www?2.ademe.fr/servlet/KBaseShow?sort=-1&cid=96&m=3&catid=25480

Voluntary agreements  www.developpement-durable.gouv.fr/spip.php?page=article&id_article=11827

Information www.developpement-durable.gouv.fr
www2.ademe.fr

2.6.3 United Kingdom
2.6.3.1 Regulation

Building

The Building Regulations 2010 contain energy efficiency requirements applicable to new buildings and to the
renovation or extension of existing buildings. Industrial sites, workshops and non-residential agricultural
buildings are exempted from this regulation, provided that they have a low energy demand for space heating
or cooling. For non-exempted buildings with a low energy demand, where only local heating is applied or
where heating only serves as frost-protection free, milder requirements exist. For all building types covered
by the building regulations, Energy Performance certificates (EPCs] are required for all new buildings and for
existing buildings that are rented out or sold. Currently, regulations for setting a minimum EPC grade are still
under development. Probably from 2018 on, a minimum EPC-rate of E will be imposed to all leases or just to
leases that are renewed.

Process

Companies with an annual electricity consumption of more than 6000 MWh, that are not covered by the
EU-ETS scheme or by Climate Change Agreements (CCAs) have to participate in the Carbon Reduction Com-
mitment (CRC) Energy Efficiency Scheme. They must report their carbon emissions and buy and submit
allowances for every tonne they emit. The CRC covers large, non energy-intensive organisations, such as
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www.legifrance.gouv.fr/affichCode.do?idSectionTA=LEGISCTA000006108640&cidTexte=LEGITEXT000006074220&dateTexte=20120601
www.legifrance.gouv.fr/affichCode.do?idSectionTA=LEGISCTA000006108640&cidTexte=LEGITEXT000006074220&dateTexte=20120601
http://www.developpement-durable.gouv.fr/IMG/pdf/0825_plan_d_action_national_ENRversion_finale.pdf
http://www.developpement-durable.gouv.fr/IMG/pdf/0825_plan_d_action_national_ENRversion_finale.pdf
http://www.developpement-durable.gouv.fr/-Certificats-d-economies-d-energie,188-.html

supermarkets, water companies, banks, local authorities and government departments. Furthermore, the
EID is implemented in the “Environmental Permitting Regulations 2013".

2.6.3.2 Financial support

Tax deduction

Under the Enhanced Capital Allowances energy scheme (ECAs) businesses can claim 100% first-year tax
relief on their investments in energy-saving technologies and products included in the Energy Technology List
(ETL).

Investment support

The Electricity Demand Reduction pilot project will encourage permanent reductions in electricity demand.
Businesses that implement measures that deliver verifiable reductions in electricity demand, such as more
efficient motors, air conditioning and lighting, will be able to bid for a financial incentive. The pilot will be
backed with at least £20million of funding. It will be launched in spring 2014 and run for up to 24 months.

Exploitation support

The feed-in tariff scheme (FITs) supports small-scale low-carbon electricity generation lower than 5 MW
(PV, wind, hydro, micro-CHP or anaerobic digestion), and consists of a generation tariff for the electricity
generated and an export tariff for surplus electricity exported to the grid. Tariffs depend on the size and type
of the installed technology and time of installation. These tariffs are paid by the electricity supplier to the
generator, and will be recovered by the supplier through the electricity bills of its customers.

The non-domestic Renewable Heat Incentive (RHI) scheme subsidises the generation of renewable heat, the
production of bio methane for injection, and heat networks in business, industry and public sectors. Eligible
technologies are ground or water-source heat pumps, deep geothermal installations, solar thermal collec-
tors, biogas or biomass-fired installations and bio methane injection. Three monthly payments, depending on
technology type and size and corresponding to the amount of energy produced, are spread over 20 years.

The Capacity Market mechanism, which is part of the Electricity Market Reform, ensures that sufficient
capacity will be available to secure electricity supply in the future. Through a competitive auction process, it
offers financial incentives (Capacity payments) to capacity providers. In return, they commit to deliver energy
when needed or they will face penalties. The first auction will be held in 2014, to deliver sufficient capacity in
the winter of 2018-2019.

The Renewables Obligation scheme (RO), described in following paragraph, will be superseded by the Elec-
tricity Market Reforms scheme (EMR), following a transition period (2014-2017) during which both frame-
works will coexist. The EMR scheme introduces Contracts for Difference (CfD), which are agreements
between eligible low carbon electricity producers (renewables, nuclear and CCS technologies) and electricity
suppliers or consumers, that guarantee pre-agreed “strike prices” for electricity. When the average market
(reference] price for electricity is lower than the strike price, the difference will be compensated to the pro-
ducer. However, when the market price exceeds the strike price, energy generators will have to pay back the
difference to the electricity suppliers or consumers. This establishes a stable and predictable incentive for
companies to invest in low-carbon generation.

Certificates

The UK certificate system is analogous to the Flemish system, but covers renewable energy production as
well as CHP. Electricity suppliers are obliged by the Renewables Obligation scheme (RO) to annually submit a
stepwise increasing amount of Renewables Obligation Certificates (ROCs), which they can acquire by
self-production or by buying them from other large-scale electricity generators. Suppliers that do not comply
are fined. As such, ROCs form a financial incentive for investments in renewable electricity and CHP installa-
tions. The number of ROCs issued to an installation is equal to the amount of MWh produced, multiplied with
a technology-specific “banding” level (see also 6.9.6).
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2.6.3.3 Funds and loans

The Energy Efficiency Financing (EEF) scheme provided by the Carbon Trust and Siemens Financial Services
provides flexible and affordable financing in the forms of leases, loans at reduced credit and hire purchase of
energy efficient technologies. Combined with the energy savings that are achieved, these forms of financing
result in a positive cash flow from the start. The Green Deal framework promotes energy efficiency and
renewable energy in businesses (and homes), by allowing energy measures to be implemented at little or no
upfront costs. Measures are installed by an approved green deal provider, who recovers the investment costs
from the company’s electricity supplier. The latter is paid back in instalments added to the company’s elec-
tricity bill, in such a way that the total bill remains lower than without measures.

2.6.3.4 Voluntary agreements

The voluntary Climate Change Agreements (CCAs) set energy efficiency and GHG emission reduction targets
for energy-intensive businesses. In order to attain an aggregated improvement in energy efficiency of 11% by
2020 against 2008 levels, specific targets are imposed to 51 industrial sectors. Businesses participating in the
CCAs receive a discount on the Climate Change Levy (CCL) of 90% for electricity and 65% for natural gas,
liquefied petroleum gas and solid fuels.

This Levy is a tax on a company’s energy bill, intended to encourage businesses to reduce energy consumption
or use renewable energy. Fuels supplied to and electricity from qualitative CHP installations, electricity from
renewable energy sources, and fuels supplied to auto-generators are exempted from the Climate Change
Levy. From April 2013 on, fossil fuel supplies in the power sector are subject to special rates of the Climate
Change Levy. These CPS (Carbon Price Support) rates are intended to maintain a clear price for carbon emis-
sions and to encourage the electricity generation industry to invest in low carbon emission technology. For
CHP installations, only the input of fossil fuels related to the electricity generation are taxed.

2.6.3.5 Information dissemination

The government provides a tool that helps businesses to measure and report environmental 