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1 Energy efficiency for businesses

Energy efficiency has various and numerous benefits for businesses, ranging from reduced running costs, lower
carbon emissions and enhancement of the company’s public image due to environmental awareness. In simple
terms, energy efficiency means using less energy to get the same job done. Using less energy will result in lower
energy bills and less pollution. Many companies use more energy than they need, through inefficiencies and energy
waste. Especially, for Small-Medium sized Businesses energy efficiency could help to strengthen them, save money
and enhance their brand. Boosting energy efficiency is crucial as it could increase competitiveness, through
lowering running costs and increasing profit margins and by protecting a business from current and future risks,
such as increasing energy costs and carbon tax infatuations. One significant advantage of improving energy
efficiency for companies is that it reinforces reputation as it is a solid commitment to reduce its climate impact.
Through that staff morale can be improved, as employees across all sectors increasingly want to work for climate-
aware employers. Also, businesses may retain employees, as improved staff morale also increases staff retention
and may meet customer expectations around sustainability.

One additional potential benefit of improved energy efficiency is the elevation of the branding, as committing to
save energy and reduce emissions will help businesses attract and grow their base of customers whose interest in
climate change and sustainability has grown hugely in recent vyears. Lastly, as part of the
Corporate social responsibility, companies can utilize energy efficiency to contribute to the protection of the
environment, as reducing the energy that businesses use will reduce their carbon emissions and help minimize their
environmental impact.

1.1 Methods and tools to increase energy efficiency in industries

In most countries, the industrial sector is the largest energy-consuming sector. As far as the EU is concerned, , the
industry sector (32 % of final energy consumption) consumed the most energy in 2020, followed by the transport
sector (26 %), households (25 %), services (12 %) and agriculture & forestry (3 %) (Figure 1). In the U.S.}, it accounts
for 31 percent of primary energy use; in China, 75 percent; and in India, 68 percent?. In the EU in 2020, petroleum
products (such as heating oil, petrol, and diesel fuel), representing 35 % of final energy consumption, were the most
consumed. Electricity (23 %) ranked second in final energy consumption, just ahead of natural gas and
manufactured gases (22 %) and followed by direct use of renewables (not transformed into electricity, e.g., wood,
solar thermal, geothermal or biogas for space heating or hot water production) (12 %), derived heat (such as district
heating) (5 %) and solid fossil fuels (mostly coal) (3 %). The actual consumption of renewable energy is higher than
12 %, because other renewable sources are included in electricity (e.g. hydropower, wind power or solar
photovoltaic). Within the EU Member States, the final energy consumption pattern varies considerably. Petroleum
products make up more than 55 % of the final energy consumption in Cyprus and Luxembourg. Electricity accounts
for over 30 % in Malta and Sweden, while gas makes up more than 30 % in the Netherlands, Hungary and Italy.
Renewable energies account for over 25 % of final energy consumption in Sweden, Finland and Latvia®.

1 U.S Energy Information Administration, Use of energy explained: Energy use in industry
https://www.eia.gov/energyexplained/use-of-energy/industry.php (05/11/2022)

2 Industrial sector energy consumption, U.S. Energy Information Administration | International Energy Outlook 2016
https://www.eia.gov/outlooks/ieo/pdf/industrial.pdf (05/11/2022)

3 European Environmental Agency, Energy efficiency and energy consumption in industry ( https://www.eea.europa.eu/data-
and-maps/indicators/energy-efficiency-and-energy-consumption-6/assessment)
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Figure 1 Share of Energy Products in total final energy consumption, 2022 (Sourced: Eurostat Europa)

While in Greece, the energy intensity (energy consumption per unit of produced product) presented by Greek
companies is high compared to countries of the European Union that show a similar industrial structure and
development. This means energy consumption with a low degree of efficiency. The low degree of energy efficiency
of the Greek business is mainly due to the lack of energy saving interventions, but also of modernization®. A recent
article, titled “The Four Pillars of Industrial Energy Efficiency”> suggests these four elements should sit front and
center of companies’ energy strategies (Figure 2):

1. Making continual operational improvements

Ensuring effective maintenance of equipment to reduce energy wastage

3. Making engineered improvements, such as new additions, modifications, and upgrades, to improve energy
efficiency

4. Implementing energy-efficient new technologies.

N

4 In the first places all over Europe, Greece in saving electricity - At 4.3% on average in Europe, Energy Press,
https://energypress.gr/news/stis-protes-theseis-paneyropaika-i-ellada-stin-exoikonomisi-ilektrikis-energeias-sto-43-kata
(05/11/2022)

5 Alan P. Rossiter, The Fourth Pillars of Energy Efficiency, American Institute of Chemical Engineers, 2015
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Figure 2 The Fourth Pillars of Industrial Energy Efficiency (Source: Alan P. Rossiter, 2015)
Of course, for these four energy productivity enablers to work, the right culture must be created within an
enterprise — especially where it relates to behavior, skills, teamwork, measurement and tracking, and (especially)
commitment to energy efficiency through the entire management chain.

Industrial spaces like water supply, and water treatment plants need a considerable amount of power supply to
operate. But most of the energy — nearly half of it — goes to waste because of negligence and absence of any energy
management program. Manufacturing industries use billion of dollars to power facilities and the energy waste
counts for 30% of it®. Technology improvements and innovations in the industry are prolonged because of the
sluggish turnover of capital stock, capital-intensive investments, fluctuations in raw material availability and market
demands, inadequate ROIs, and because many current processes are at their physical or chemical limits. Many of
the most widely used manufacturing processes, at a basic level, are more than 100 years old”’.

Every industry, company and organization need to take steps to achieve energy efficiency. Some of the most
effective ways to achieve energy efficiency in the industrial sector are presented in the following sections.

1.1.1 Energy management team

Energy efficiency is a huge part of any industry, company and organization, which is why it deserves a whole new
department or team. One of the best ways to manage energy and improve efficiency is to create an energy
management team that will handle all the information, oversee and calculate the usage and also help in saving
energy. Most industries do not have a specific team to handle the responsibility, which is why the cause gets lost
somewhere. Now that saving environment has become so important, having a team that helps achieve energy
efficiency for the industry has become even more critical®. The key characteristics of an energy management team
include:

e A representative from each department

e Acreating a plan to monitor energy usage

e It should inspire the team to implement ideas to save energy
e Adding incentives and bonuses to make people work hard

6 KEIKEN, 2020 https://www.keiken-engineering.com/news/6-ways-industries-can-achieve-energy-efficiency

7 Alan P. Rossiter, The Fourth Pillars of Energy Efficiency, American Institute of Chemical Engineers, 2015

8 Rongxin Wu, Boquiang Lin, Does Energy Efficiency Realize Energy Conservation in the Iron and Steel Industry? A Perspective
of Energy Rebound Effect, Environmental Research and Public Health, Int. J. Environ. Res. Public Health 2022
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For many organizations or communities, it will require a cooperative team incorporating many different disciplines
to create positive changes within the organization. The energy management team is responsible for monitoring,
benchmarking, implementing, strategizing, planning, and evaluating the energy management program.

1.1.2 Energy auditing

Performing energy audits is one of the best ways to achieve energy efficiency for the industry as it is done
thoroughly and accurately. The results can be used to identify the problem areas devise a plan to achieve energy
efficiency for the industry. While someone can conduct in-house energy audits, for the best and most impartial
results, an external team can undertake this task. Energy audit companies have an expert team specializing in
energy auditing and help companies become more efficient. The energy audit will help quantify the energy
consumption of each department, peak consumption times and days and where the waste is happening. After the
audit, the team will recommend the necessary steps for achieving better energy efficiency in the industry and cost
savings.

The objectives of an energy audit can vary from one plant to another. However, an energy audit is usually conducted
to understand how energy is used within the plant and to find opportunities for improvement and energy saving.
Sometimes, energy audits are conducted to evaluate the effectiveness of an energy efficiency project or program.

The type of industrial energy audit conducted depends on the function, size, and type of the industry, the depth to
which the audit is needed, and the potential and magnitude of energy savings and cost reduction desired. Based
on these criteria, an industrial energy audit can be classified into two types: a preliminary audit (walk-through audit)
and a detailed audit (diagnostic audit).

In a preliminary energy audit, readily-available data are mostly used for a simple analysis of energy use and
performance of the plant. This type of audit does not require a lot of measurement and data collection. These audits
take a relatively short time, and the results are more general, providing joined opportunities for energy efficiency®.

For detailed (or diagnostic) energy audits, more detailed data and information are required. Measurements and a
data inventory are usually conducted and different energy systems (pump, fan, compressed air, steam, process
heating, etc.) are assessed in detail. Hence, the time required for this type of audit is longer than that of preliminary
audits. “The results of these audits are more comprehensive and useful since they give a more accurate picture of
the energy performance of the plant and more specific recommendation for improvements.” The economic analysis
conducted for the efficiency measures recommended typically goes beyond the simple payback period and usually
includes the calculation of an internal rate of return (IRR), net present value (NPV), and often also life cycle cost
(Lcc)yto,

1.1.3 Savers of electricity consumption

Reducing electricity consumption is one of the best ways to become more energy efficient for any industry. Using
an electricity consumption system, industries can better manage their energy consumption. Electricity consumption
systems is a high-tech system for energy saving (Figure 3), which reduces electricity consumption by supplying more
stable and effective network current, producing savings of up to 20% in the light bill.

Electricity consumption systems offer stable and effective network current, which will help in saving energy by up
to 20%. The system can be installed on the electricity network and it can help by stabilizing the input voltage, and
weakening the voltage spikes caused when starting engines, air conditioning equipment, appliances, and other

9 Hongyan Wang, Min Huang, Hongfeng Wang, Fourth-Party Logistics Environmental Compliance Management: Investment
and Logistics Audit, Sustainability, 2022
10Ali Hasanbeigi, Lynn Price, “Industrial Energy Audit Guidebook: Guidelines for conductiong an Energy Audit in Industrial
Facilities” Ernest Orlando Lawrence Berkley National Laboratry, 2010
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equipment. It also helps in removing harmonic distortions and electrical signal noises. These types of systems are
one of the most efficient ways to manage and improve energy usage and energy efficiency in the industry.

Such systems act on the installation in which it is installed as follows:

e Stabilizes the input voltage at a nominal voltage.

e Attenuates voltage spikes produced by starting engines, air conditioning equipment, appliances, etc.
e Eliminates harmonic distortions and electrical signal noises.

e Reduces the impedances produced by factors such as voltage imbalance between phase and neutral.

Figure 3 Electricity consumption Systems (Source by Keiken)

1.1.4 Control and manage machinery use

In industries, machinery operation consumes a huge chunk of energy. By controlling and carefully using energy for
the operation of the machinery, industries can reduce costs and improve efficiency. By strategically scheduling
machinery use, industries can reduce waste and save energy costs. Also, the use of audit information to find which
machinery needs the most energy to run. One of the most effective ways to improve energy efficiency is by
scheduling the operation of these machines outside the peak hours. Likewise, there are many ways machinery
usage can be optimized to save energy and cost.

1.1.5 Efficient lighting

Lighting is also an important part of industries. Leaving the lights on when it’s not in use can have a huge impact on
the energy consumption. By switching off the lights after use is one of the best and easiest ways to save energy.
While people are conscious of this fact at home, industries don’t pay much attention to it. It is important that
companies take appropriate steps to reduce energy waste by switching off lights and using energy-efficient lighting
like LED and solar lighting.

This strategy could be achieved by:
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e Automated lighting systems based on room occupancy or daylight availability can reduce energy waste

o Using efficient LED material for achieving energy efficiency and saving up to 80% of the lighting cost:
Replacing fluorescent and incandescent with low power led lights is a fine approach to saving energy. For
example: on replacing a 40 Watt and 500 lumens incandescent bulb with a 7 Watt led bulb providing the
same lumens (brightness), then about 33 Watts (40 minus 7) can be saved per luminaire.

e Installing solar LED lamps to improve energy efficiency as they have solar panels and batteries that supply
energy to the luminaires

e Lighting Control through Sensors: Sensors based light in washrooms and other areas can save a lot of
energy. For example, an office has about ten working hours and washroom lights remain on during the
complete hour. Instead of turning on the light throughout the office hour, ultraviolet sensor-based light can
be used in the washroom which turns on only when it senses any physical thing moving around it, this will
reduce the waste of energy.

1.1.6 Optimizing air compressors

Air compressors are installed in industrial areas for various reasons and they are also responsible for huge energy
consumption. A lot of waste is also involved in it. The fault lies in incorrect design, incorrect installation and
maintenance. Leaks in air compressors can amount to huge energy waste. Multiple leaks can add so much to the
energy cost. It is important to keep the air compressors at optimal level and ensure they are sealed properly and
don’t have any leaks. An energy audit will cover it and help come up with a plan to tackle the problem in the most
efficient way*™.

1.1.7 Importance of regular maintenance

Cleaning and maintaining the systems is one of the best ways to ensure commercial space is energy efficient.
Making sure the system, equipment, machinery, lights, HVAC system and other important components are cleaned
and maintained regularly. By keeping the system efficient, can reduce the energy wastage, improve efficiency and
also increase the lifespan of each component. Reducing the chance of sudden system breakdowns with an efficient
maintenance program for various important components. Hiring a professional team for regular repair and
maintenance is a great way to ensure industrial space is efficient and well-maintained.

Energy efficiency for the industry is important and can be achieved by taking appropriate action. From creating an
energy management team to hiring a professional auditing company to commit to a maintenance program,
companies can save costs and make their industrial space more efficient??.

1.1.8 Membrane filtration

Membrane filtration is used to remove particles that are too fine for ordinary filtration techniques — such as
proteins, bacteria, viruses and dissolved salts — from liquids. It can also be used for concentrating, fractionating,
purifying and regenerating liquids, partially or totally replacing traditional methods of separation by evaporation
and centrifugation.

In the agro-processing industry, we are likely to encounter four types of membrane technologies, depending on the
application: microfiltration, ultrafiltration, nanofiltration and reverse osmosis (RO). These methods are

11 Lawrence, A.; Thollander, P.; Andrei, M.; Karlsson, M. Specific Energy Consumption/Use (SEC) in Energy Management for Improving
Energy Efficiency in Industry: Meaning, Usage and Differences. Energies2019
12 Akvile Lawrence, Patrik Thollander, Specific Energy Consumption/Use (SEC) in Energy Management for Improving Energy
Efficiency in Industry: Meaning, Usage and Differences, 2019
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differentiated by their separation capacity, which is a function of the membrane pore size, and the molecular mass
of the particles we want to remove.

Although these technologies have already proven their worth in several industrial applications, there remains ample
room for growth. In many cases, they can partially or totally replace other technologies and reduce energy
consumption. The principal advantages of membrane technologies are as follows: a pronounced reduction in
energy consumption compared to traditional thermal processes, proven deployment in several industrial sectors,
especially dairy environmental benefits arising from increased potential for recycling and reduction or elimination

of the use of certain chemicals®3.
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Figure 4 Main membrane technology applications for the food and beverage industry (Source: Government of Canada)

1.1.9 Energy dashboard

The Energy Dashboard is a sophisticated energy resource platform, that allows one to make energy, resource, and
financial savings within a business. Its key features are:

e Makes energy data easily accessible and actionable

e Energy supplier independent

o Efficient management of building portfolios — reducing consumption and cost
o Intelligent reporting and automatic performance benchmarking

It is a platform, with which a company can track its electricity, gas, water and travel in a user-friendly and easy to
use way. Data acquisition and management are made easier by accessing all the asset, meter and consumption
data on one platform, where spreadsheets can be uploaded, data can be entered manually, and AMR directly
connected (automatic meter reading) sources or IP (Internet Protocol) enabled sensors. This platform enables a
flexible analysis of consumption data at building, sub-site and meter levels. This includes resource, cost and carbon
footprint views, as well as overlays of degree day data and environmental metrics, empowering businesses to
reduce waste and save money. Lastly, it provides the opportunity to track the energy efficiency measures, retrofits
& behavior change initiatives, to identify the financial return on investment®?,

13 Government of Canada, 4 New Energy Efficient Technologies Applicable to Manufacturing Business,
https://www.nrcan.gc.ca/energy/publications/efficiency/industrial /6843 (14/11/2022)

14 EnerTeq, Energy Dashboard, TEQ group, 2022
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Figure 5 Energy Dashboard (Source: Enerteq 2022)

1.1.10 Heat pumps

Heat pumps are compression based refrigerating apparatuses designed to transfer heat for heating rather than
cooling purposes. They capture thermal energy at relatively low temperatures (cold source), warm it and transfer
it to a heat sink.

In the evaporator, the low temperature heat source transfers energy to the refrigerant, which then vaporizes. The
compressor temperature and pressure increase while the refrigerant remains vaporized. In the condenser, the
refrigerant transfers the accumulated energy to the heat sink. At the condenser outlet, an expansion valve reduces
the pressure of the refrigerant. The low-pressure liquid then returns to the evaporator to restart the cycle.

— Applications: Meat, dairy and beverage industries that require heating and cooling. Evaporation and
concentration processes

— Potential: Heat pumps are generally used for refrigeration and air conditioning, but their appeal in the agro-
processing sector is that they can also be used to increase the temperature of a fluid that is several degrees

— Limitations: Lack of knowledge and a payback period that usually exceeds 2 years are the main barriers to
the industrial use of heat pumps.

1.1.11 Mechanical and thermal vapor recompression

MVR is a technology belonging to the family of “open-loop” heat pump systems that are especially well suited to
evaporation processes. MVR allows the latent heat contained in steam, which is often lost in traditional processes,
to be recovered. Steam generated by evaporation is recovered by a compressor, which increases pressure and
temperature to several degrees above the liquid’s boiling point.

e Applications: Concentrating milk, brewing beer (wort kettle), concentrating effluents, distillation,
separation.

12
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e Potential: In addition to reducing energy consumption, MVR can also significantly cut refrigeration
needs (water, cooling tower) and, in some cases, odors.

e Limitations: The principal barrier that this technology must overcome is that it is little known in
industrial circles

e Comment: It is also possible to increase pressure and temperature of the steam produced by
evaporation by using a steam ejector. This is thermal vapor recompression (TVR) and, with a smaller
investment than for a typical MVR system, it is sometimes possible to reduce the steam
requirement by 50 percent.

After this steam reaches a high temperature and pressure, it provides a heat source for evaporation as it releases
its latent heat. Reclaiming the energy contained in the steam makes significant energy savings possible. In fact, only
30 kWh are required to evaporate 1 m3 of steam, compared to 800 kWh with traditional evaporation.

1.1.12 Cogeneration —the combined generation of heat and electricity

Traditional systems for generating electricity have an average efficiency of 35 to 40 percent (as high as 55 percent
for combined-cycle systems), releasing 60 to 65 percent of the energy content of their fuel into the environment.
Cogeneration reclaims this heat loss and applies it to heating or cooling needs. Heating includes the production of
steam and hot water. Cooling requires the use of absorption chillers that transform heat into cold. Thus, by
simultaneously generating electricity and heat, cogeneration units have a higher overall efficiency that may reach
90 percent. This represents savings on fuel as high as 40 percent compared to electricity and heat production using
thermal powerplants and steam boilers.

Because electricity can be transmitted across great distances more easily than heat, industrial cogeneration
facilities are generally located close to the place where the thermal energy will be used. These facilities are also
scaled to meet the heat requirements of a specific process. If the quantity of electricity generated is below process
requirements, the balance must be purchased from the local grid. Conversely, if a surplus of electricity is generated,
it can be sold to the grid. However, this presupposes that the grid hook-up complies with very strict standards and
that rules exist for buying and selling electricity. With the recent deregulation of the electricity market, completed
in some provinces and ongoing in others, industry can henceforth envisage building cogeneration plants and having
the option of selling any excess electricity to the grid.

A cogeneration facility consists of the following four main components:

e the prime mover, generally a turbine or a combustion engine

e an electric generator powered by the prime mover

e anew heat recovery boiler to produce steam from the energy contained in the exhaust gas of the turbine
or combustion engine. Energy recovery can be maximized by installing a standard economizer at the outlet
of the heat recovery boiler (the temperature of the combustion gas, which ranges from 120°C to 150°C,
depending on the fuel, can also be reduced). If the process requires a significant volume of hot water, a
condensing economizer can follow, or replace, the economizer (the temperature of the combustion gas can
then be lowered to 50°C or 602C).

e acontrol system

The most commonly used energy sources are steam (steam turbine) and natural gas (gas-fired engine and turbine),
though some applications use diesel and biogas. If the HTPR (heat to power ratio) varies throughout the day or
across seasons, any change in the quantity of electricity generated, or any purchase of electricity, can result in a
significant loss of earnings. Therefore, it is preferable to adjust the HTPR to the needs of the site by using an
additional burner at the intake of the heat recovery boiler or a supplementary boiler.

Optimizing a cogeneration system (i.e. adapting it to heat requirements) yields the following economic and
environmental benefits:
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e increase in the overall efficiency with which fuel is converted into heat and electricity

e access to income from the sale of excess electricity to the grid

o reduced cost of treating effluents and disposing of waste when biogasFootnotel6 is used, increasing the
profitability of the system

e reduced atmospheric emissions, especially carbon dioxide (CO2) and nitrogen oxides

e Greater security of electricity supply: cogeneration reduces the risk of production disruption in the event
of a blackout.

e Decentralized electricity generation near the point of use limits losses on transmission lines.

e Depending on the country of service of each enterprise there might be also some tax savings, according to
tax classification system?.

The application has been tested in most industrial sectors around the world, especially in several processes in the
food and beverage industry as well as agriculture. In general, cogeneration requires a large investment with a
payback period of four to five years. The cost of purchasing the equipment and connecting it to the process and the
electricity grid must be added to the cost of building a chamber or structure to attenuate the noise produced by
gas turbines and engines. Therefore, any decision to build a cogeneration plant should account for the following
elements:
o the annual thermal energy and electricity needs of the process, their seasonal variations and forecasts of
future developments
e the potential for energy savings — A detailed energy audit designed to optimize energy use at the
establishment should be performed before launching any cogeneration project. It may, in fact, happen that,
after cogeneration is in place, it becomes more difficult to further improve energy efficiency.
e the type of fuel used and forecasts of trends in its price and the price of electricity
e the cost of investing in equipment and the civil infrastructure
e existing incentive programs

1.1.13 New modes of heat transfer

Traditional modes of heating and cooking food in hot air ovens or by contact with heated surfaces are now
complemented by new high-efficiency modes based on electrotechnologies. These techniques include infrared,
high frequency and microwave radiation, as well as ohmic and induction heating. The principal benefits of these
technologies are demonstrated by the following examples:

e high energy yields (up to 95 percent)

e direct heating with no intervening fluid

e quick response time for start-up, stop and adjustment
e precise temperature adjustments

e oil-free cooking processes

e minimal loss of product mass

The principles behind these different modes of heat transfer vary considerably from one to another, but they are
all designed to heat the product rapidly and efficiently, while meeting taste and nutritional criteria.

15 Sarkar, S., Gundecha, V., Shmakov, A., Ghorbanpour, S., Babu, A.R., Faraboschi, P., Cocho, M., Pichard, A. and Fievez, J.
2022. Multi-Agent Reinforcement Learning Controller to Maximize Energy Efficiency for Multi-Generator Industrial Wave
Energy Converter. Proceedings of the AAAI Conference on Artificial Intelligence. 36, 11 (2022)
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1.1.14 Variations depending on the business sector

The following sections present how the various technologies are used by the different sectors.

1.1.14.1 Construction sector

With the appropriate interventions in the shell and heating systems we reduce the costs for heating, cooling and
electricity. By installing a photovoltaic system and net metering, we produce part of the building's required energy,
dramatically reducing energy costs. For technical companies in construction & renovation. Low consumption
buildings have an increased value?®.

The building sector, which is responsible for approximately 40% of the total final consumption of energy — thermal
and electrical — at the national and European levels, has as a result, in addition to the significant economic burden
due to the high cost of energy, the great burden of the atmosphere with pollutants. Energy consumption in the
building sector in Greece shows an increasing trend due to the use of air conditioners and small appliances.

In construction or renovation, we design or intervene in the building and ensure the lowest energy costs in the
future. See below some of the interventions in the building sector to address energy costs in new or renovated
buildings:
e heat pumps: replacement of heating systems with heat pumps or replacement of air conditioners with new
generation ones. We reduce consumption from 25 to 60%
e boiler replacement
e replacement of frames
e automation systems (the application of BEMS- Building Energy Management Systems can decrease the
energy consumption for heating, air-conditioning and lighting by up to 30%, with payback from 2 to 5 years
time.
e Replacement of lighting systems: the consumption of energy for lighting in buildings is estimated to be
about 20-50% of the total energy consumption
e shell thermal insulation

1.1.14.2 Hotel branch

With the appropriate interventions in the shell and heating systems, we reduce the costs of heating, cooling and
electricity. By installing a photovoltaic system and net metering, we produce part of the required energy in the
building, dramatically reducing energy costs. Interventions in energy costs, reduce operating costs and increase
profitability.

Energy consumption in hotels is among the highest in the non-residential building sector and as an operating cost
it is almost equivalent to the expenditure on staff wages. The annual consumption of a hotel in Italy amounts to
215 kWh/m2, in Spain to 287 kWh/m?2 and in Greece to 280 kWh/m?2.

The first step is the energy study which records the existing situation. Distribution of fuel (oil-gas-electricity), costs
for domestic hot water, distribution of electricity, condition of engines, thermal insulation adequacy of the building
and frames. An economic and technical study follows with the aim of maximum savings with the least expense. See
below some of the interventions in the hotel sector to address energy costs, reduce operating costs & increase
profitability:

e heat pumps-heating

e Doiler replacement

e replacement of frames

16 European Commission, Energy efficiency in industry ,https://setis.ec.europa.eu/implementing-actions/energy-efficiency-
industry en
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automation systems

Replacement of lighting systems

shell thermal insulation

installation of solar panels

congeneration of electricity and heat

e solar thermal hot water production systems

1.1.14.3 Office buildings

Office buildings usually suffer from the irrational use of air conditioning, lighting and office equipment systems. The
use of automation and management systems usually offers spectacular energy saving results. If the E.P.R.B (Energy
Performance Regulation of Buildings) were applied to the current stock of office buildings, energy savings of 35%-
40% would result, compared to existing consumptions, and could act as a driver of the office market. Therefore,
such properties could attract tenants more easily and could also secure a higher average rent compared to a
conventional property in the same area:

e heat pumps-heating

e Doiler replacement

e automation systems

e installation of solar panels: installing Renewable Energy Sources in buildings is vital for the effective

decrease of energy consumption

e net metering method: produces all or part of the electrical energy needed, reducing the total consumption
by up to 70%
Replacement of lighting systems

1.1.14.4 Farming sector

Interventions in systems that consume heat (dryers, evaporation systems, distillation, etc.), heat recovery,
equipment replacement, control systems and energy production using residues (biomass) or photovoltaic systems.
In the Agricultural sector and in particular in a greenhouse, the reduction of production costs is generally achieved
in the following ways'’:

e Through the production of the thermal energy necessary for growing the products in the greenhouse
(geothermal heat pumps, solar energy, combustion of residues).

e By utilizing the produced exhaust gases for the production of CO2 which is a necessary element for the
photosynthesis process

e By increasing the unit's revenue from the sale of the produced electrical (biomass - photovoltaic) energy to
the national grid. Biomass can be used for heating greenhouses and livestock units, drying agricultural
products, and meeting heat, cooling and electricity needs.

e Geothermal heat pumps: geothermal energy is a mild renewable form of energy used to produce hot water,
heat greenhouses, fish farms, dry agricultural produce and desalinate water.

e Boiler — co-production of electricity and heat: fuel saving, energy autonomy, a higher degree of efficiency
in thermal and electrical energy production systems, and a reduction of emitted pollutants to the
environment. The efficiency of CHP systems can reach up to 85% compared to conventional systems which
range around 55%.

e Solar heat — hot water production systems: solar thermal systems for domestic hot water production,
heating and even cooling (absorption or absorption chillers) can contribute 95% of domestic hot water
needs, 60% for central heating and 95% for pool heating, with payback times of 4-6 years.

17 Sustainable Energy Authority of Ireland, The 10 areas of energy efficiency farmers should focus on,
https://www.seai.ie/blog/energy-efficiency-for-far/, 2019

16


https://www.seai.ie/blog/energy-efficiency-for-far/

D3.2.2 Database analysis and provisioning service for publishing on the online platform

— Promotion of Best Practices in seven priority sectors

e Installation of photovoltaic systems and other res: the integration of RES in buildings, especially those that
register high electrical consumptions, is necessary for the drastic reduction of consumption. With the net
metering method, we produce part or all of the electricity we need, reducing consumption by up to 70%.

17



D3.2.2 Database analysis and provisioning service for publishing on the online platform

— Promotion of Best Practices in seven priority sectors

2 Relevant initiatives, strategic documents, and financial frameworks

Europe’s building stock is in a transition phase, as it gradually becomes more impactful on the overall energy system
by producing, storing, controlling, and consuming energy; driven by relevant initiatives, strategic documents and
financial frameworks. With energy prices at all-time highs, and Russia’s war against Ukraine contributing to market
uncertainty, EU countries are taking action to alleviate the situation for citizens and businesses. Financial support
to those most affected can make a difference in the short term, but support mechanisms need to be underpinned
by demand reduction and efficiency measures for lasting effects. Better managing the demand side by using energy
in a more conscious and 'smart' way also contributes to reducing energy consumption and bills.

The EU has a set of instruments to support the efficient use of energy, covering from the appliances we use to the
buildings we live and work in. Broadly defined as ‘using less energy to perform the same task or produce the same
result’, energy efficiency is a key element in the EU’s energy policy. Particularly in the current geopolitical and
energy market realities, structural energy efficiency measures are one of the easiest and most cost-effective ways
to permanently reduce the EU’s overall energy consumption, enhance its energy security and decarbonize its energy
system.

Coordinated efforts at local, national and EU levels and the active participation of citizens are equally necessary to
ensure quick and effective deployment of energy efficiency measures, which are often coupled with energy saving
actions to maximize their beneficial impact.

Over the last two decades, the EU has developed an extensive regulatory framework that sets requirements for
energy efficiency across a wide range of sectors through the Energy Efficiency Directive, the Energy Performance
of Buildings Directive, the Ecodesign Directive and the Energy Labelling Regulation, as well as related secondary
legislation. Under the Energy Efficiency Directive, EU countries must put in place measures to achieve national
energy efficiency targets, which contribute to the overall EU target for energy efficiency (currently set at 32.5% by
2030)%,

In 2021, the Commission proposed a revision of the Energy Efficiency Directive to align it with the EU’s new climate
ambition of reducing its greenhouse gas emissions by at least 55% by 2030, compared to 1990 levels, and becoming
climate-neutral by 2050. The proposal includes an increased energy efficiency target of 9% by 2030 (compared to
the 2020 reference scenario), which was further increased to 13% in the RePowerEU plan??, published in May 2022.
It also highlights the role of the ‘energy efficiency first’ principle in shifting from the traditional fossil-fuel based
model of energy production and consumption towards a more flexible system that incorporates renewable
technologies and focuses on actively engaged energy consumers?°.

National and EU energy efficiency policies and technological developments have contributed to significantly
reducing the energy consumption in the EU industry (in 2019, the EU’s industry energy consumption was around
13% lower than in 2000). Energy efficiency measures remain essential to further support decarbonization efforts
and reduce energy use (Figure 6), especially in energy-intensive industries, such as iron and steel, refineries, cement
and petrochemicals. Energy audits are an important tool for companies to address their energy consumption. By

18 European Commission, In focus: Eerngy efficiency- a driver for lower energy bills, 2022
https://ec.europa.eu/info/news/focus-energy-efficiency-driver-lower-energy-bills-2022-oct-11 _en

19 REPowerEU: affordable, secure and sustainable energy for Europe
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/repowereu-affordable-secure-and-
sustainable-energy-europe _en

20 Eyropean Commission, REPowerEU: affordable, secure and sustainable energy for Europe,
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/repowereu-affordable-secure-and-
sustainable-energy-europe en (15/11/2022)
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obtaining a detailed overview of their energy consumption and through recommendations on how to reduce it,
companies can invest in cost-effective measures that often have payback times of less than 3 years.
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Figure 6 In focus: Energy efficiency- a driver for lower energy bills (Source: European Commission, 2019)

2.1 Clean energy for all Europeans- Winter package

In 2019 the EU overhauled its energy policy framework to help us move away from fossil fuels towards cleaner
energy - and, more specifically, to deliver on the EU’s Paris Agreement?! commitments for reducing greenhouse gas
emissions. Following the Energy Union Strategy, a package that was first introduced by Juncker in 2015, the Clean
Energy for all Europeans has made a significant progress. It was entered into force after the political agreement
between the EU Council and the European Parliament in May 2019, and it is expected to be converted into national
laws.

The new rules will bring considerable benefits to consumers, the environment, and the economy. By coordinating
these changes at EU level, the legislation also underlines EU leadership in tackling global warming and makes an
important contribution to the EU’s Long-term strategy of achieving carbon neutrality (net-zero emissions) by 2050.

Buildings are responsible for around 40% of energy consumption and 36% of CO2 emissions in the EU, making them
the single largest energy consumer in Europe. By making buildings more efficient??, the EU can more readily achieve
its energy and climate goals. The energy performance of buildings directive?outlines specific measures for the
building sector to tackle challenges, updating and amending many previous rules?.

Putting energy efficiency first is a key objective in the package, as energy savings are the easiest way of reducing
greenhouse emissions, while also saving consumers money. The EU has therefore set binding targets for increasing

21 United Nations, Paris Agreement, 2015 https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
22 European Commission, Energy performance of buildings directive, 2018

23 Directive EU 2018/844, Energy performance of buildings directive

24 Directive 2010/31/EU of the European Parliament and of the Council, May 2010, The European Parliament and the Council
of the European union
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energy efficiency over current levels by at least 32.5% by 2030. The Directive on Energy Efficiency 2018/2002) %, in
place since December 2018, sets out this target.

2.2 Energy efficiency directive 2021

With the European Green Deal, the EU is increasing its climate ambition and aims at becoming the first climate-
neutral continent by 2050. The Commission has therefore revised the Energy Efficiency Directive, together with
other EU energy and climate rules, to ensure that the new 2030 target of reducing greenhouse gas emissions by at
least 55% (compared to 1990) can be met?°,

As part of the ‘Fit for 55’ package the Commission published its Communication on Energy Efficiency Directive
Recast (COM(2021) 558). The proposal raises the level of ambition of the EU energy efficiency target and makes it
binding. The Energy Efficiency Directive requires Member States to collectively ensure that energy consumption is
reduced by at least 9% by 2030 compared to the 2020 reference scenario. This 9% target is equivalent to the 39%
and 36% energy efficiency targets for primary and final energy consumption included in the Climate Target Plan,
but is simply measured against updated baseline projections made in 2020. The new target corresponds to a
maximum primary energy consumption of 1023 million tones of oil equivalent [Mtoe] and final energy consumption
of 787 Mtoe by 2030. Final energy consumption represents the energy consumed by end-users, while primary
energy consumption also includes what is used for the production and supply of energy.

The EU has set new rules for energy efficiency, including an ambitious target of at least 32.5% by 2030, following
on from the existing 20% target by 2020. Energy efficiency targets and energy labels encourage the industry to
innovate and invest. More energy efficient buildings can save energy, reduce bills, address health issues, lower air
pollution, and improve people’s quality of life. Energy savings are the easiest way of saving money and reducing
greenhouse gas emissions. If households, transport and industry across the EU become more energy efficient, the
combined impact will make a major contribution to meeting our Paris Agreement climate goals. Extending the
energy saving obligation beyond 2020 sends a positive signal to investors and the energy market; it encourages the
uptake of innovative technologies, techniques and services which will stimulate the demand for energy efficiency
improvement measures?’.

EU countries must put measures in place to save on average 4.4% of their annual energy consumption between
now and 2030. The revised directive will encourage using energy more efficiently and lead to (Figure 7):

e reduced energy consumption for households and businesses — thereby lowering energy bills

e |ower consumption, making Europe less reliant on energy imports

e incentives for producers/manufacturers to use new technologies and innovate

e more investment, for example in the building sector, thereby creating jobs

e clearer information on household bills.

By acting at EU level, we can achieve economies of scale, share best practices and have a deeper impact across the
continent, which is good for sustainability, good for growth and jobs, and good for consumers. The revised energy
efficiency directive is part of the Clean Energy for All Europeans Package.

ZDirective on Energy Efficiency, EU 2018/2002 https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficiency-
targets-directive-and-rules/energy-efficiency-directive_en

%6 European Commission, Energy efficiency directive, Topic: Energy https://energy.ec.europa.eu/topics/energy-
efficiency/energy-efficiency-targets-directive-and-rules/energy-efficiency-directive _en (05/11/2022)

Z’European Panel Federation, Energy efficiency Directive, https://europanels.org/european-policy-developments/climate-
energy/energy-efficiency-directive-eed-2/ (20/11/2022)
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1

Figure 7 The revised energy efficiency directive (Source: European Commission, 2018)

The overall EU target?® for energy savings was 20% in 2012 and it works as an overall benchmark and incentive to

ensure as ambitious implementation of the Energy Efficiency Directive as possible. It also requires that the members
states set their own targets (Figure 8).

The EED has is a strong focus on renovating the built environment for energy savings, social housing and raising
consumer awareness on available financing and latest technologies. That is indeed of great potential for wood-
based panels especially for insulating the external envelopes (roofs, walls and floors) of both residential and tertiary
buildings especially while bearing in mind the emphasis on nature-based materials such as wood within the
framework of the Renovation Wave Strategy and the New European Bauhaus initiative.
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sector measures holds supply
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Figure 8 Snapshot of key features of the Energy Efficiency Directive (Source: European Council for an energy efficient
economy)

28 European Council for an energy efficient economy ,Understanding the Energy Efficiency Directive, 2013
21



D3.2.2 Database analysis and provisioning service for publishing on the online platform

— Promotion of Best Practices in seven priority sectors

2.3 European Green Deal 2019

The “Green Deal” is the EU's new growth strategy that aims to transform the EU into a competitive economy, where
economic growth is decoupled from resource use. The European Green Deal provides a series of actions to:
e boost the efficient use of resources by moving to a clean, circular economy
e restore biodiversity and cut pollution. It outlines investments needed and financing tools available and
explains how to ensure a just and inclusive transition?.

The "European Green Deal"15 was presented by the Commission on 11 December 2019. This is a new development
strategy (Figure 10), which determines the way in which the Europe will become the first climate neutral continent
by 2050, boosting the economy, improving people's health and quality of life and taking care of nature. This
agreement shows the primary importance that the Commission attaches to the environment and to energy
transition, which environmental protection presupposes.

Realizing that achieving the objectives (Figure 9) of the Green Deal for Europe requires a review of the current
energy system, the Commission presented a series of specific measures intended to implement the objectives of
the Agreement. In September 2020, the Commission presented, among other things, the investment plan of the
Green Deal and the mechanism for a just transition, and in March 2020 the Proposal for a European Climate Law,
which aims, through binding legislation, to achieve of the Union's climate neutrality by 2050. On 8 July 2020 the
Commission adopted the strategies for the integration of energy systems and for hydrogen, which will pave the
way for a completely carbon-free energy sector®.

Supplying clean, affordable and secure energy
Increase interconnections between energy systems with
modern infrastructure, high energy efficiency, starting to

decarbonize gas sector, increase cross-border cooperation
and develop full potential of offshore wind energy.

Cut emissions by at least 55 percent

Mobilizing industry for a clean and circular economy

Support for modernization of industries with climate
neutral and circular products with special focus on
energy intensive industries (steel and cement). The EC
will propose a sustainable products policy with a circular
economy action plan to modernize the EU economy.

+ From farm to fork: a fair, healthy and
environmentally friendly food system

by 2030 (compared to 1990 levels)
and become the first climate-neutral
continent by 2050.

i

Luvo no one behind — Just
Tumnion Mechanism

A zero pollution ambition for a
toxic-free environment

Preserve biodiversity, reduce
pollution from excess nutrients,
reduce microplastic pollution,

review air quality standards, reduce
pollution and improve prevention of
industrial installations and sustainable
alternatives for chemicals.

Providing dedicated funds for regions
with high carbon intensity, which will

ELropean
Green Dedl

be disproportionately affected by the
transition — Just Transition Fund

r Building and renovating in an energy- and

resource-efficient
Preserving and restoring ecosystems e————!

and biodiversity Increase energy performance of buildings (circular

economy design, digitalization, climate-proof),
develop innovative financing for renovations
including social housing, schools and hospitals
(leave no one behind strategy)

Accel ing the shift to inable and smart mobility (90 percent reduction of
GHG by 2050 in comparison with 1990)

Go digital — automated mobility, smart traffic management systems, smart applications.
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End subsidies for fossil fuels; introduce EU ETS for maritime, road transport and
buildings.

Figure 9 EU Green Deal Infographic (Source: European Commission, 2019)

29 KPMG, European Green Deal Policy Guide, 2022 https://home.kpmg/xx/en/home/insights/2021/11/european-green-deal-

policy-guide.html
30 European Commission, Energy and the Green Deal, https://ec.europa.eu/info/strategy/priorities-2019-2024/european-

green-deal/energy-and-green-deal en
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In September 2020, the Commission also published an impact assessment report regarding the possibility of setting
the target of net reduction of gas emissions greenhouse effect of the Union by 2030 to at least 55% compared to
1990 levels. The conclusion of the report was that this would be not only possible but beneficial. This report formed
the basis of the Commission's proposal to set a new target, which consists of a net reduction of the Union's
greenhouse gas emissions until at least 2030 to 55% relative to 1990 levels (instead of the 27% target set in 2015).

The main element in decarbonization is the energy sector. Therefore, the two major existing energy directives have
been amended, and together, they aim to increase the share of renewables in the energy mix and meet enhanced
energy efficiency targets via integrated energy systems. One Directive is the Renewable Energy Directive and the
other one is Energy Efficiency Directive 2021

By 2050, Europe aims to become the world’s first climate-neutral continent. To pave the way to achieve this
ambitious target in the fight against climate change, the European Commission (EC) pledged to reach the following
more detailed targets by 2030:

e Minimum 55% cuts in greenhouse gas emissions

o Above 32% share of renewable energy

e At least 32.5% improvement in energy efficiency

e In order to be able to reach these targets on time, the European Commission created a dedicated action

plan known as the EU Green Deal which covers a wide range of policy areas3Z.

@ lyi n, affi le an:

’&‘&‘\ Increasing the EU's climate C‘. Mobilizing industry for a clean and
“% ambition for 2030 and 2050 am Circular economy

ﬂAr llution ambition for a ¥ 4 [ From Farm to Fork: a fair, heal n
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Preserving and restoring ’ European J Leave no one behind —
g:7 ms and biodiversi \. Green Deal . @ ust Transition Mechanism
Accelerating the shift to sustainable and 1 P Building and renovating in an
ﬂ] smart mobility (90 percent reduction of . . energy- and resource-efficient way
x . ith 1990

Figure 10 European Green Deal Policy Guide (Source: KPMG)

2.4 Fit for 55 package

The European climate law3? makes reaching the EU’s climate goal of reducing EU emissions by at least 55% by 2030
a legal obligation. EU countries are working on new legislation to achieve this goal and make the EU climate neutral
by 2050.

The Fit for 55 package is a set of proposals (Figure 12) to revise and update EU legislation and to put in place new
initiatives with the aim of ensuring that EU policies are in line with the climate goals agreed by the Council and the
European Parliament.

The package of proposals aims at providing a coherent and balanced framework for reaching the EU's climate
objectives, which:
e ensures a just and socially fair transition

31 European Commission, Energy and the Green Deal, https://ec.europa.eu/info/strategy/priorities-2019-2024/european-
green-deal/energy-and-green-deal en

32 Regulation (EU) 2021/1119 of the European Parliament and of the Council of 30 June 2021 establishing the framework for achieving climate
neutrality and amending Regulations (EC) No 401/2009 and (EU) 2018/1999 (‘European Climate Law’)
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e maintains and strengthens innovation and competitiveness of EU industry while ensuring a level playing
field visits third country economic operators
e underpins the EU's position as leading the way in the global fight against climate change
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Renewabl ”Q
. How will the EU reduce its :.;"'"_"'“":" and
» greenhouse gas emissions (LULUCF)
fale by at least
101f = 0
e 25% #1

by 2030?

Figure 11 Fit for 55: how the EU
Socal climate will turn climate goals into law
(Source: European Commission)

Fit for 55 refers to the EU’s target of reducing net greenhouse gas emissions by at least 55% by 2030. The proposed
package aims to bring EU legislation in line with the 2030 goal. The Commission has proposed a comprehensive set
of changes to the existing EU's emissions trading system (EU ETS) that should result in an overall emission reduction
in sectors concerned of 61% by 2030 compared with 2005. The increased ambition is to be achieved by
strengthening the current provisions and extending the scope of the scheme. The proposal notably aims to:

e include emissions from maritime transport in the EU ETS

e phase out the free allocation of emission allowances to aviation and to the sectors that are to be covered
by the carbon border adjustment mechanism (CBAM)

e implement the global carbon offsetting and reduction scheme for international aviation (CORSIA) through
the EU ETS

e increase funding available from the modernisation fund and the innovation fund

e revise the market stability reserve in order to continue ensuring a stable and well-functioning EU ETS

The Commission has proposed to revise the current energy efficiency directive by increasing the current EU-level
target for energy efficiency from 32.5% to 36% for final, and 39% for primary energy consumption.

In addition, it put forward several provisions to accelerate energy efficiency efforts by member states, such as
increased annual energy savings obligations and new rules aimed at decreasing the energy consumption of public
sector buildings, as well as targeted measures to protect vulnerable consumers.

On 27 June 2022, the Council adopted its 'general approach' on the proposed new rules. The next step will be
negotiations with the European Parliament.

So far, the EU energy efficiency directive has contributed to energy savings of almost one third compared to the
2007 consumption projections for 2030. However, in light of its commitment to cut greenhouse gas emissions by
2030 by at least 55%, the EU must become much more energy-efficient. Using less energy has a direct benefit on
the environment. Saving energy is the most cost-effective solution for a climate-friendly energy sector. Fit for 55
has set up new rules (Figure 12) for increased energy efficiency: the revised legislation will take it compulsory for
the EU as a whole to reduce energy consumption, compared with consumption projections for 2030.
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Figure 12 Increased Efficiency Target (Source: European Commission)

Under the new rules, member states will have to reduce their final energy consumption every year, gradually
reaching cuts of 1.5%. This is almost twice as much as in the current legislation (0,8%)33. Among the key sectors that

are concerned there is also Industry (Figure 13).

Key sectors concerned:

= buildings = industry = transport

For buildings and transport, the EU plans to
achieve further emissions reductions with
the creation of a new emissions trading
system (ETS) focused on these sectors.

Figure 13 Key Sectors Concerned (Source: European Commission, 2021)

33 European Commission, Fact Sheet: Energy and the Green Deal, 2021
25



D3.2.2 Database analysis and provisioning service for publishing on the online platform

— Promotion of Best Practices in seven priority sectors

2.5 NextGenerationEU

NextGenerationEU (Figure 14) is more than a recovery plan. It is a chance to emerge stronger from the pandemic,
transform the economies and societies, and design a Europe that works for everyone. EU Commission has agreed
to invest €806.9 billion* together with the member states3*.

Figure 14 NextGenEU logo (Source: European Commission)

Europe is on track to become the first climate-neutral continent by 2050 — it will produce no more greenhouse
gases than the ecosystems can naturally absorb. With NextGenerationEU, EU will invest (Figure 15) in
environmentally-friendly technologies, roll out greener vehicles and public transport, and make buildings and public
spaces more energy efficient.

But it also needs to protect the natural environment. It will: improve water quality in rivers and seas, reduce waste
and plastic litter, plant billions of trees and bring back the bees create green spaces in cities and increase the use
of renewable energy making farming more environmentally-friendly so food is healthier. The EU will be a leader in
climate action Search for available translations of the preceding, but everyone can do their partSearch for available
translations of the preceding: by taking public transport or biking, by eating more vegetables and less meat, by
buying second hand, recycling and reusing®®.

This means Reducing EU’s carbon footprint: The EU’s 2030 climate target planSearch for available translations of
the preceding aims to reduce greenhouse gas emissions by at least 55% by 2030, compared to 1990 levels. To
achieve this objective, emissions must be reduced in all sectors, from industry and energy to transport and farming.

This target sets Europe on a responsible path to becoming climate neutral by 2050. NextGenerationEU is helping
EU countries transition to clean energy® use Search for available translations of the preceding, largely based on
renewable sources that are secure and affordable. It is kick starting an EU-wide renovation wave Search for
available translations of the preceding to make private homes and public buildings more energy efficient and help
more people afford to heat their homes. Green and digital technology will enable all citizens to upgrade European
cities so they are smartSearch for available translations of the preceding, with energy efficient heating and lighting,
innovative urban water supply systems and waste disposal facilities.

NextgenerationEU helps farmers transition to organic agriculture, which will help reduce the carbon footprint of
our food, protect the environment and preserve biodiversity. It is investing in research and technology to make
farming more efficient, modernise irrigation, and to develop non-chemical alternatives to pesticides. And we are

34 European Commission, Recovery Plan for Europe, 2020

35 Deloitte, NextGenEU: Pandemic Recovery Plan to build a greener, more innovative, stronger Europe,
https://www.deloitte.com/global/en/issues/work/next-generation-eu.html (25/11/2022)

36|BERDROLA, Next Generation EU, https://www.iberdrola.com/about-us/next-generation-eu (25/11/2022)
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supporting sustainable fishing and aquaculture, which will boost the blue economy for available translations of the
preceding. Such changes will not only help us meet the climate targets, but will also create new opportunities for
consumers, farmers, fishermen and the food industry?’.

Next Generation EU Programme
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Figure 15 NextGenEU Infographic (Source: Iberdrola 2021)

2.6 Horizon Europe climate-neutral cities Mission

According to the European Commission EU Missions are a new way to bring concrete solutions to some of our
greatest challenges. They have ambitious goals and will deliver concrete results by 2030.They will deliver impact by
putting research and innovation into a new role, combined with new forms of governance and collaboration, as
well as by engaging citizens. EU Missions are a novelty of the Horizon Europe research and innovation programme
for the years 2021-2027. They support Commission priorities, such as the European Green Deal, Europe fit for the
Digital Age, Beating Cancer and the New European Bauhaus. For instance, Mission Climate is already a concrete
element of the new Climate Adaptation Strategy, Mission Cancer of the Europe’s Beating Cancer Plan and the
Mission Soil is a flagship initiative of the Long-term Vision for the EU’s Rural Areas3®,

EU Missions are a coordinated effort by the Commission to pool the necessary resources in terms of funding
programmes, policies and regulations, as well as other activities. They also aim to mobilise and activate public and
private actors, such as EU Member States, regional and local authorities, research institutes, farmers and land
managers, entrepreneurs and investors to create real and lasting impact. Missions will engage with citizens to boost
societal uptake of new solutions and approaches.

37 European Commission, Recovery Plan for Europe, 2020
38 European Commission, What are EU Missions?, 2022
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EU Missions will support Europe’s transformation into a greener, healthier, more inclusive and resilient continent.
They aim to bring tangible benefits to people in Europe and engage Europeans in their design, implementation and
monitoring. Each mission will operate as a portfolio of actions — such as research projects, policy measures or even
legislative initiatives - to achieve a measurable goal that could not be achieved through individual actions.

EU missions will:
e be bold, inspirational and widely relevant to society
e be clearly framed: targeted, measurable and time-bound
e establish impact-driven but realistic goals
e mobilise resources on EU, national and local levels
e link activities across different disciplines and different types of research and innovation
o make it easier for citizens to understand the value of investments in research and innovation

Cities play a pivotal role in achieving climate neutrality by 2050, the goal of the European Green Deal. They take up
only 4% of the EU’s land area, but they are home to 75% of EU citizens. Furthermore, cities consume over 65% of
the world’s energy and account for more than 70% of global CO2 emissions.

Since climate mitigation is heavily dependent on urban action, we need to support cities in accelerating their green
and digital transformation. In particular, European cities can substantially contribute to the Green Deal target of
reducing emissions by 55% by 2030 and, in more practical terms, to offer cleaner air, safer transport and less
congestion and noise to their citizens.

The Cities Mission will involve local authorities, citizens, businesses, investors as well as regional and national
authorities to

1. Deliver 100 climate-neutral and smart cities by 2030
2. Ensure that these cities act as experimentation and innovation hubs to enable all European cities to follow
suit by 2050

As foreseen in its implementation plan, the Cities Mission takes a cross-sectoral and demand-led approach, creating
synergies between existing initiatives and basing its activities on the actual needs of cities®.

The Commission launched a Call for Expression of Interest addressed to cities that were open between 25
November 2021 and 31 January 2022. This call allowed cities to state their interest in becoming climate-neutral by
2030 as part of the Mission and to submit information on their current situation, ongoing work, and future plans
with regard to climate neutrality.

The 100 selected cities (

Figure 16 EU 100 cities (Source: Public Affairs Bruxelles, 2022)

) are now being invited to develop Climate City Contracts, which will include an overall plan for climate neutrality
across all sectors such as energy, buildings, waste management and transport, together with related investment

plans. This process will involve citizens, research organisations and the private sector?®.

The clear and visible commitments made by the cities in the Climate City Contracts will enable them to engage with
the EU, national and regional authorities —and most importantly with their own citizens to deliver on this ambitious

39 European Commission Research and innovation, EU Mission: Climate-Neutral and smart
40 European Commisiion, Commission announces 100 cities participating in EU Mission for climate-neutral and smart cities by
2030 https://ec.europa.eu/commission/presscorner/detail/en/IP 22 2591, 2022
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objective. Climate City Contracts will be co-created with local stakeholders and citizens, with the help of a Mission
Platform (which is currently managed by the project NetZeroCities)*.

The Mission Platform will provide the necessary technical, regulatory and financial assistance to cities. In total,
Horizon Europe will invest around €360 million in research and innovation actions linked to the Mission (e.g. in
mobility, energy, urban planning) in the period 2021-23.

Figure 16 EU 100 cities (Source: Public Affairs Bruxelles, 2022)

2.7 2021-2027 Long Term HORIZON Europe Budget

Following the European Parliament's consent, on 17 December 2020 the Council adopted the regulation laying
down the EU's multiannual financial framework (MFF) for 2021-2027. The regulation provides for a long-term EU
budget of €1 074.3 billion for the EU27 in 2018 prices, including the integration of the European Development Fund.
Together with the Next Generation EU recovery instrument of €750 billion, it will allow the EU to provide an
unprecedented €1.8 trillion of funding over the coming years to support recovery from the COVID-19 pandemic and
the EU's long-term priorities across different policy areas. Most of the sectoral EU funding programmes are
expected to be adopted in early 2021 and will apply retroactively from the beginning of 2021. For the
implementation of the Next Generation EU recovery instrument, the EU's own resources decision had to be
approved in all member states in accordance with their constitutional requirements. The next long-term budget
will cover seven spending areas. It will provide the framework for the funding of almost 40 EU spending
programmes in the next seven-year period. The plan for European recovery needs massive public and private
investment at European level to create jobs and repair the immediate damage caused by the COVID-19 pandemic,
whilst supporting the EU's green and digital priorities.

EU Recovery package and Next MFF 2021 -2027 is a unique opportunity to scale-up investments in energy efficiency.
Out of the total 1.800 (Figure 17) billion euros (NGEU + MFF 2021-2027), 30% of these resources, around 550 billion
euro, earmarked to deliver the climate goals of the European Green Deal. Energy efficiency plays a key role in the
clean energy transition, as the resources dedicated to climate action have more than doubled compared with the
period 2014- 2020.

41 Net Zero Cities, Towards climate neutral European Cities by 2030, https://netzerocities.eu/, 2022
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Figure 17 EU Recovery Programme (Source: FI-COMPASS EU)

It has multiple benefits (Figure 18) : Creates local jobs, stimulates local investments, and supports SMEs (who count
for 95% of the construction sector in 2018). Moreover strong energy efficiency policies can contribute between
0.25 and 1.1% to GDP growth. Also in industry generate productivity and operational benefits up to 2.5 times the
value of energy savings. Energy services such as Energy Performance Contracting or “heat/lighting as a service”
allow for payment for results (kWh saved, CO2 avoided, thermal comfort improvement,...) Energy Service
Companies (ESCOs) can offer integrated services along the whole life-cycle of energy efficiency, such as investment,
design, implementation, maintenance and financing. ESCOs can offer services for public buildings, street lighting,
enterprises or multi-apartment buildings*2.

Financial instruments can use Cohesion policy resources alongside
the Recovery and resilience facility and Invest EU to leverage
additional funding

for Research & To address Market

EU Budget for Innovation Barriers
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investments
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- European Energy
Efficiency Fund
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Figure 18 Financial Instruments for Recovery and Resilience (Source: Fi-Compass, EU Commission)

2.8 The Greek National framework on energy efficiency for industry

Energy services such as Energy Performance Contracting or “heat/lighting as a service” allow for payment for results
(kWh saved, CO2 avoided, thermal comfort improvement,...) Energy Service Companies (ESCOs) can offer
integrated services along the whole life-cycle of energy efficiency, such as investment, design, implementation,
maintenance and financing. ESCOs can offer services for public buildings, street lighting, enterprises or multi-

42 Carlos Sanchez Rivero, Team Leader, Energy Efficiency Finance, DG ENER, European Commission Robert Pernetta, Financial
Instruments Advisor, European Investment Bank, Energy Efficiency financial instruments contribution to the EU climate targets,
European Commission, 2022
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apartment buildings *3. As a member of the European Union*, Greece was required to set a target of total final
consumption for 2020 in compliance with the 2012 EU Energy Efficiency Directive. This target established the basis
for energy efficiency policies and measures across the Greek economy*.

The main energy policy measures that affect the energy efficiency of building stock have been established through
Greece’s compliance with the EU Energy Efficiency Directive and the Energy Performance of Buildings Directive.
Measures include mandatory energy efficiency requirements for public buildings and minimum requirements for
energy efficiency in new and existing buildings*®. Greece has also sought to overcome ongoing information barriers
and limited access to finance, which have hindered the ability of homeowners to implement energy efficiency
measures. For example, Greece implemented in 2010 the “Save Energy at Home” programme and the Save
Programme for Local Authorities. Especially, in the “Save Energy at Home” programme, bank loans were combined
with government financial support in order to cover the costs of energy efficiency measures. For these programmes,
the requirement for applicants to receive pre-approval for a bank loan before applying for government funding
added to processing delays and a gap between the number of applicants (over 250,000) and loan agreements
(around 51,000), based on IEA’s data.

Since 2000, the final energy consumption (Figure 19) in industry has significant decreased by 42% from 4.5 Mtoe in
2000 to 2.6 Mtoe in 2019 (Figure 27). Although until 2007 its final energy consumption was almost stable, the
industrial sector was one of the first sectors which sustained the effects of the economic recession in final energy
consumption. This fact led to a decreasing trend of final energy consumption of industry until 2013, which
continued up to 2019, recording a fall of 9% between 2013 and 2019, with the exception of the period of 2014-
2016, where an increase was observed.
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Figure 19 Share of Final Energy Consumption by fuel in Industry in Greece 2000-2019 (Source: ODYSSEE)

During this period, the energy consumption reduced or remained almost stable in all industrial
Branches. The branch with the greatest reduction in energy consumption was transport

43 3 rd National Energy Efficiency Plan
44 4, Directive 2012/27/EU - Energy Efficiency Directive
4> 4th National Energy Efficiency Plan
46 3, Directive 2010/31/EU - Energy Performance of Buildings
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equipment and its consumption decreased from 0.04 Mtoe in 2000 to 0.008 Mtoe in 2019.

The technical energy efficiency index of the industrial sector improved by 39% in 2019, compared to

2000 (Figure 31). This improvement in the energy efficiency index was the result of major decreases in
chemical (67%), textile and leather (58%), paper, pulp and printing (54%) and steel (25%) industry (Figure 20)%’.

Mtoe)

——

O = &N n < 1N O N 00 O
8888888888HHHHHHHHHH
Q Q0 QO O O Q0 0 O O
AN AN AN AN AN AN AN AN AN AN NN AN NN AN NN NN
s Chemical industry el Steel industry sl Non Metallic minerals
epbmm Non ferrous metals =it Cement industry e \Wo0d industry
b Paper, pulp and printing e F00d industry s Textile and leather industry
e Machinery sl Transport equipment wesdpess Other industries
Mining Construction

Figure 20 Final energy consumption by Branch in Industry in Greece between 2000-2019 (Source: ODYSSEE)

There have not been extensive energy efficiency policies covering the industry in Greece prior to 2016. However,
in compliance with Article 8 of the EU Energy Efficiency Directive, Greece implemented in December 2016 a
requirement for large industries to either conduct an energy audit every four years, or implement an energy or
environmental management system*®, Small to medium-sized enterprises will also have access to quality energy
audits due to these policies, according to the IEA. Energy efficiency opportunities identified and implemented within
Greek industry can also contribute towards the obligations of energy suppliers and retailers under the energy
efficiency obligation scheme. This represents a source of energy savings that could be exploited by parties obligated
by the programme to meet legislated requirements. It is therefore of benefit to maximise the relationships among
industrial energy users and energy retailers to provide mutually beneficial updates for the energy audits and
obligation programme participants. In the industrial sector, the existing programmes for the provision of financial
incentives to improve the energy efficiency of industries and manufacturing enterprises will continue in the new
programming period and, in addition to that, the measure for the relocation of industrial plants to industrial-
business zones will be strengthened. New policy measures will support actions at an industrial-business zone level
for better energy management and increased savings, such as central heat production and distribution systems,
according to Greece’s NECP. Furthermore, the promotion of natural gas as fuel in industries established far from
the high pressure network through the transportation of liquefied natural gas is expected to be important. In the
same context, the production of energy from the utilisation of waste heat and the replacement of conventional
fuels with alternative ones will be promoted. Finally, special financing mechanisms will be designed to strengthen

47 IEA (2017), “Energy Policies of IEA Countries: Greece — 2017 Review”, https://iea.blob.core.windows.net/assets/d34b4e20-
d340-4563
48 Ministerial Decision No 174063/11.04.2017 Energy Efficiency Obligation Scheme
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the implementation of energy efficiency improvement measures in the industrial sector through energy
performance contracts, such as subsidising borrowing costs and facilitating access of energy services companies to
financing®.

3 Conclusions

Energy efficiency is one of the easiest ways to eliminate energy waste and lower energy costs. It is also one of the
most cost-effective ways to combat climate change, clean the air we breathe, help families meet their budgets, and
help businesses improve their bottom lines. By Making continual operational improvements. Ensuring effective
maintenance of equipment to reduce energy wastage. Making engineered improvements, such as new additions,
modifications and upgrades, to improve energy efficiency. Implementing energy-efficient new technologies. Energy
efficient companies can gain a competitive advantage over less efficient companies, allowing them to increase their
profits at current product prices, or lower their prices to gain market share, or a combination of these items.

4 Greece’s Ministry of the Environment and Energy (2019), “National Energy and Climate Plan” NECP,
https://ec.europa.eu/energy/sites/default/files/el final necp main_en.pdf
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