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Introduction

Context

Since the 70’s and the Stockholm conference, environmental and energy issues are more and
more present in the public debate. From there started the dialog between countries to find a
correlation between economic and growth and pressure over natural resources. This has been
followed by different key dates as the creation of the IPCC and the draft of the first alarmist report
in 1988, the Kyoto protocol in 1997 aiming at reducing the emissions of GHGs with quantitative
objectives or more recently the Paris agreement in 2015 aiming at limiting the world average
temperature below 1,5°C compared to the preindustrial level.

In parallel, EU has experienced the high volatility of the energy market in 2022 due to the
geopolitical context close to its borders. The dependence on the Russian gas and the destruction
of the Nord Stream caused a drastic increase of the energy price after the declaration of war in
early 2022. This implied a strong will from the EU to have sovereignty over the energy supply and
a decrease of the energy consumption, which is also a key factor in the GHG emissions (around
70% of GHG emissions are related to energy supply and consumption). This is even more real
when the fossil energies are even more rare and more costly to extract.

Moreover, consciousness has arisen concerning these issues. Nowadays consumers have
changed their habits, willing to have more decarbonated products and services.

In this context, the companies are more and more pressured by legal, economic and socialfactors
to be aligned with environmental and energy transition challenges. In order to help these
companies to transition, the public administration have set several tools to finance the actions
allowing it.

As knowledge of legal requirements, available grants and technical expertise in energy matters is
not always available in-house, some companies call on the services of consulting firms such as
ROZO. By performing this internship, | only focused on energy-related issues and explored tools
to enhance energy performance. In this context, this report focuses on the implementation of the
European Energy Directive through two schemes: Energy Saving Certificates & ISO 50 001
Standard.



Approach

This report was produced as part of an internship with a French energy performance consulting
firm called ROZO. As described later in this document, ROZO's consultancy activity is essentially
based on expertise in French energy efficiency regulations, which in turn derive from European
regulations.

The experience gained during this internship will be used to corroborate the case study of France
in relation to the implementation of the Energy Efficiency Directive.

The primary objective of this report is to present a comprehensive case study that illustrates the
implementation of the Energy Efficiency Directive (EED) within a specific country in the European
Union. To achieve this, the report will first provide an overview of the legislative framework
established at the European level, laying the groundwork for understanding how the EED operates
across member states. Following this broad introduction, the report will delve into the French
case and more detailed examples, drawing particularly on insights and experiences gained during
the internship.

Initially, the report will outline the general structure and scope of the EED, discussing its
overarching effects and influence throughout Europe. After establishing this context, the focus
will shift to a closer examination of Articles 7 and 8 of the EED. These sections are crucial as they
address the mechanisms of Energy Savings Certificates and outline energy efficiency measures,
such as the implementation of ISO 50001. The analysis will be particularly centered on how these
provisions are applied in France, with specific reference to the practices and experiences of
French companies that were engaged during the course of the internship.

At the end of each section, an analysis of the financing scheme and the standard will be carried
out to report on the progress made by the DEE and future challenges in France specifically.



ROZO

ROZO is an energy performance consulting company founded in 2011. It promotes and facilitates
the integration of sustainable development within companies, while enabling them to reduce
costs and remain competitive. The company is expert on the French legislation which incentivize
energy performance and transition. Around eighty employees currently work at ROZO, divided into
3 divisions according to their activities:

Technical department
Financing department

Supporting department

Formation et _
Sensibilisation Audits

Solaire

. Photovoltaique
Stratégie

Bas-carbone
Assistance a Maitrise
d’Ouvrage (AMO)

BEGES
ISO 14 001 Décret Tertiaire
ISO 50 001 et Pilote CEE, CPE et autres
Energies Financements

Programmes CEE

Analyse technique Achats d’Energie

des écotaxes ROZO

Figure 1 - Expertise poles in ROZO

These three departments encompass various activities, mostly related to specific French
regulations. To gain a comprehensive understanding of ROZO's consultancy services, a brief
overview of these activities will be provided before delving into the main content of the report.

Technical department

1. Energy Performance Diagnostic (Audits)

Energy Performance Diagnostic (EPD) provides information on the energy and climate
performance of a dwelling or building (labels A to G), assessing its energy consumption and
impact in terms of greenhouse gas emissions. It is part of the energy policy defined at European
level to reduce the energy consumption of buildings and limit greenhouse gas emissions and is
used in particular to identify energy wastes (DPE F and G labels, i.e. homes that consume the most



energy and/or emit the most greenhouse gases). Its aim is to inform the buyer or tenant about the
"green value" of the property, recommend work to be carried out to improve it, and estimate energy
costs.

To meet these requirements, ROZO's diagnostics include an assessment of the site's energy
consumption by use (heating, cooling, lighting, etc.) and by zone. They then propose concrete
solutions for reducing energy costs. Depending on the customer's budget and interest in the
approach, recommendations for potential energy savings range from simple detection to long-
term support and implementation. It's worth noting that the audited site(s) must account for 80%
of the company's overall energy bills.

2. Feasibility Study for Renewable Energy (Solaire Photovoltaique)

Since August 2016, the law on biodiversity has required new commercial premises to produce
renewable energy or green part of their roofs. Self-consumption is encouraged by the launch of
national and regional calls for tender, as well as the law of February 24™, 2017 [1], obliging network
operators to facilitate these operations and guaranteeing specific feed-in tariffs.

Within this favorable regulatory framework for the development of renewable energy production
projects, ROZO offers support to landowners, operators of commercial surfaces or industrial or
agricultural buildings for the following objectives:

- Move towards energy autonomy;

- Have environmental communication with their customers, employees;

- Reduce its ecological footprint;

- Carry out a renewable energy production project (feasibility, efficiency, relevance and
search for financing).

3. Project Management Assistance (Assistance a maitrise d’ouvrage)

Once the levers for optimizing a site's energy consumption have been identified, certain actions
to reduce consumption are difficult to implement. If the company wishes to embark on an
investment plan to reduce and control its energy consumption, ROZO can help it move from the
study phase to the project phase. Projects to improve a site's energy efficiency must be
coordinated at every stage to guarantee the expected savings. This offer is structured in two
stages:

- The feasibility study, following the site energy audit, brings together all the decision-
making elements required for the project;

- Project management assistance to coordinate the execution of the work and ensure that
the expected savings are achieved.

4. Tertiary Decree (Décret tertiaire)

Tertiary Decree derives from the ELAN Law drafted in 2018 [2]. This law aims at improving the
building sector in the overall and this particular decree’s goal is to set objectives in the long term
to reduce the energy consumption from tertiary buildings.

The scope of the decree applies to all tertiary buildings with a total floor area exceeding 1000m>.
Owners must establish a baseline energy reference year within the period from 2010 to 2019.
Based on this reference year, they are required to achieve the following reductions in energy
consumption:



- 40% in 2030;
- 50% in 2040;
- 60% in 2050.

To accomplish the objectives set by the decree, ROZO helps companies to set a strategy and
action plans by visiting the site and assessing the possibilities of improvement in terms of energy
consumption.

Financing department

1. Energy Savings Certificates and Energy Saving Certificates Programs (CEE, CPE et autres
financements & Programmes CEE)

Energy Savings Obligations (and Energy Saving Certificates Programs) will be further developed in
the related part of the report.

2. Consulting in Energy Purchase (Achats d’énergie)

Changing regulations have led ROZO to position itself in the field of energy purchasing
optimization. The French energy market has been open to competition since 2000 for certain
consumers, notably gas, with rates that are sometimes more attractive than the regulated tariff.
In addition, since December 31, 2015, the NOME law [3] has opened up the electricity market,
leading to price volatility. ROZO supports companies in their choice of gas and electricity contract
by translating all their needs into a set of specifications and selecting the most suitable suppliers.
At the same time, an analysis of their actual consumption is carried out to optimize their energy
purchases.

3. Ecotaxes Analysis (Analyse technique des écotaxes)

Certain industrial activities are more or less taxed according to their consumption of electricity,
water, gas and other resources. However, every company pays a range of taxes, fees and other so-
called "environmental" contributions, sometimes without even being aware of it.

In some cases, itis possible to obtain reductions or exemptions from these taxes. ROZO analyzes
the flows and calculates the rates actually due for the following taxes:

= TICFE (Taxe Intérieure sur la Consommation Finale d'Electricité) ;

= TICGN (Taxe Intérieure de Consommation sur le Gaz Naturel).

Supporting department
1. 1SO 50 001 - Energy Management System (ISO 50 001 et Pilote Energies)

The ISO 50 001 will be further developed in the related part of the report since it is one of the major
topics.

2. 1SO 14 001 - Environmental Management System (ISO 14 001)

The approach to the ISO 14 001 [4] standard is very similar to the ISO 50 001 [5] (Energy
Management System) and the ISO 9 001 (Quality Management System). ROZO'’s expertise on the
different standards and the implementation of management systems have started with the
consultancy on the Energy Management System (further developed) and the certification to the
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ISO 9 001.

ISO 14 001 has been firstly drafted in 2004 and reviewed in 2015. Similarly to the previous ones,
the standard defines a Plan-Do-Check-Act structure allowing the certified organism to implement
the Environmental Management System.

The core document of ISO 14 001 is the environmental analysis. It lists all the activities (or
aspects) of the organization that have an impact on the environment. The aim is to identify which
of the organization's activities have the greatest environmental impact, and to focus on these
activities, which are then referred to as Significant Environmental Aspects (SEAs).

ROZO helps companies to get the ISO 14 001 certification by providing training, tools and realizing
blank audits.

3. Carbon Footprint Assessment (BEGES)

ROZO also offers companies an assessment of the quantity of direct and indirect greenhouse gas
emissions. Carried out according to the former ADEME Bilan Carbone methodology, it provides
the quantity of greenhouse gases emitted by an activity. The Grenelle Il law [6] makes it
compulsory for companies to carry out GHG emission diagnostics:

- Companies with over 500 employees;
State administrations with more than 250 employees;
Local authorities with more than 50,000 inhabitants.

4. Low Carbon Strategy (Stratégie bas-carbone)

The Low Carbon Strategy offer aims to assist its clients in identifying and reducing their
greenhouse gas emissions. To achieve this, it uses the assessment of the emissions according to
the three Scopes: direct emissions (Scope 1 and 2), which include those from on-site activities
and energy consumption, and indirect emissions (Scope 3), covering those related to the value
chain and product use. Following this, it sets strategic objectives based on a comprehensive
carbon assessment and potential reduction analyses, aiming to establish a trajectory for
significant emission reductions by 2050, while anticipating future regulatory demands and market
trends. For implementation, it develops specific action plans. Recognizing that many companies
lack the internal resources to manage these plans, it offers outsourcing solutions to ensure
effective deployment. Additionally, its offer includes personalized support to train company
teams on carbon management topics, enabling them to become self-sufficient and fully embrace
their emission reduction strategy.

5. Training and Sensibilization (Formation et sensibilisation)

ROZO offers tailor-made training courses in ESC, ISO 50001 and energy purchasing. In addition,
ROZO also offers "Energy Referent" training courses to provide company staff (maintenance,
quality managers, etc.) with the tools and knowledge they need to better manage energy
consumption on their sites. In addition to these, ROZO offers a wide range of training courses
linked to specific technical skills, such as compressed air, refrigeration in the retail sector, etc.

ROZO's consulting expertise is primarily grounded in navigating public administration laws and
leveraging government incentives to drive energy transition. Through its services, the company
efficiently addresses the legal requirements for reducing energy consumption in existing assets,
thanks to the capabilities of its Technical Department. Additionally, the Financing Department



empowers companies to initiate new projects by combining internal expertise with access to
government funding schemes. For those businesses aiming to go even further into environmental
and energy transition challenges, the Supporting Department offers comprehensive guidance
across various related topics.



|. Energy Saving Certificates

I.1 European Framework

[.1.1 European Union Energy Efficiency Directive (EED)

In the early 2000s, the European Union was dealing with several challenges concerning its energy
supply. Indeed, the EU was heavily, and is still, heavily reliant on energy imports, which made it
vulnerable to supply disruptions and price volatility. In addition, the EU was committed to
reducing greenhouse gas emissions in line with the Kyoto Protocol and later the Paris Agreement,
necessitating a shift towards cleaner energy sources.

Thus, there was a growing recognition that improving energy efficiency was one of the most cost-
effective ways to reduce emissions, lower energy costs, and enhance energy security.

In 2004 was drafted the Cogeneration Directive (2004/8/EC) [7], also known as the Combined
Heat and Power (CHP) Directive. This directive was introduced in order to address the different
challenges concerning the energy issues identified by the European Union.

The potential of cogeneration was considered underutilized by the community. The promotion of
such potential could be profitable in terms of primary energy savings, preventing network losses
and reducing emissions, particularly of greenhouse gases. In addition, the efficient use of energy
through cogeneration can also make a positive contribution to the security of energy supply and
the competitive position of the European Union and its Member States.

This directive defined the high-efficiency cogeneration and set out criteria based on energy
savings and efficiency standards. The general objective was to establish a general and
harmonized calculation method to determine the quantity of electricity produced by
cogeneration.

In 2006, and with the same objective as the Cogeneration Directive, the European Union
published the directive on Energy End-use Efficiency and Energy Services [8]. This particular
directive aims at improving the energy efficiency in its final usage (residential, commercial and
industrial users), favorize the production of renewable energies, encourage the development of a
competitive market for energy services (provided by energy service companies and other entities)
with a final goal of securing the energy supply and mitigating the greenhouse gasses emissions.
Key provisions of the directive were the establishment of national energy saving targets, energy
efficiency programs, energy services market development and promotion of energy audits by large
companies.

Together, these directives formed a cohesive approach to improving overall energy efficiency in
the EU. In 2012, the EU established a new framework with the Energy Efficiency Directive
(2012/27/UE) [9]. Replacing and completing the 2004 Cogeneration Directive and the 2006 Energy
Services Directive, this new directive covers all links in the energy chain: production, transport,
distribution, use and consumer information.

This text sets out the energy-saving measures to be applied by all member states. One of the
measures includes a binding energy efficiency target of 1.5% peryear of all energy sales, excluding
transport (article 7). The directive also introduces a 3% annual renovation target for government
buildings (article 5) and required to develop a long-term strategy for reducing the energy
consumption of all existing buildings, beyond 2020. A series of measures also includes the
systematization of energy audits in large companies, bill transparency and support for
cogeneration [10].
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Energy Efficiency Directive (EED) has been revised several times in order to review the different

objectives:
September 2023 The revised directive was published in the EU Official Journal and entered
into force on 10 October 2023.

July 2023 Formal agreement of the revised Energy Efficiency Directive
May 2022 The REPowerEU Plan proposing to raise the energy efficiency targets further
July 2021 Commission proposal for a recast of the directive, part of Fit for 55 package

December 2018 Agreement of the amending energy Efficiency Directive 2018/2002

November 2012 Directive on Energy Efficiency 2012/27/EU

Figure 2 - Timeline 2012-2023 [11]

The last revision of the EED in 2023 set a new EU efficiency target with a collective reduction in
energy consumption of 11.7% within 2030 compared to the projections of the EU reference
scenario of 2020. It sets a schedule of energy saving obligation especially in end-use sectors such
as buildings, industry and transport [77]:

1.3%

2024-2025

1.5% 1.9%

2026-2027 2028-2030

In addition, the EED tackles several energy issues such as:

Energy poverty and consumers: reinforce communication and sensibilization of the
consumers concerning energy efficiency;

Audit obligations, technical competence requirements and investments reporting:
expand the spectrum of company energy audit obligations to identify energy saving
potentials, enforce clearer and stricter requirements for the necessary energy
competencies and mandate EU countries to report on energy efficiency investments
ensuring their transparency on the matter;

Heating and cooling supply: support to new high-efficiency cogeneration units and
integrate renewable energy and waste heat and cold in the system;

Energy performance of data centers: set an obligation in monitoring the energy
efficiency of the data centers with the growing needs of the information systems.
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The EED sets a general framework and objectives for the EU as a whole. Each member states are
asked to implement the requirements of the EED through legislative tools.

[.1.2 Implementation of the EED at National Level in the EU

Article 7 of the Energy Efficiency Directive can be considered as the cornerstone of the EED since
it sets tangible measures to be implemented in order to fulfill the requirements of consumption
decrease (see schedule presented above). According to Article 7, each member state must
develop an Energy Efficiency Obligation Scheme (EEOS)in order to achieve energy saving targets.
An EEO is a regulatory mechanism that requires obliged parties (i.e. energy distributors and
retailers) to meet quantitative energy saving targets by delivering or procuring eligible energy
saving products, by implementing approved end-use energy efficiency measures.
Complementary to Energy Efficiency Obligations (EEOs), some countries enable the trading of
energy savings through the issuance and sale of energy efficiency certificates, known as white
certificates (WhC). These certificates allow companies to meet energy saving targets without
directly implementing the projects. A WhC is a "legal instrument issued by an authorizing body
guaranteeing that a specified amount of energy has been saved." In Europe, WhCs are actively
traded only in Italy, France and Spain. Italy's scheme, active since January 2005, equates one
certificate to one ton of oil equivalent (toe) of achieved energy savings. From 2009 to 2012, the
cost of one certificate in the Italian EEO scheme ranged between €75 and €100.

In certain circumstances, the obligation can be bypassed or completed by alternative measures
such as energy/CO2 taxes, financing schemes, fiscal incentives, regulations or voluntary
agreements that lead to application of energy efficient technologies and standards that aim at
improving the energy efficiency of products and services, energy labelling schemes and training
and education.

Globally, EEO schemes have also been implemented in some states in the US, in Australia,
Canada, China and South Korea.

Other
Training and education .. 6%
4% s
Energy labelling
schemes
0.4%

EEOS

Standards and norms _.-34%

9%

Regulation or voluntary
agreement
11%

-. Energy efficiency
National Fund

Financing schemes or 3%

fiscal incentives

19% . Energy or CO; taxes

14%

Figure 3 - Comparison between the different energy performance schemes [12]
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According to a DG Energy study, Energy Efficiency Obligation Scheme is the most efficient
measure in performing energy savings. This can be explained in part by market mechanisms: as
more energy efficient products penetrate the market thanks to EEOS, their costs decrease due to
economies of scale and economies of learning. Therefore, the dispositive not only benefits the
end-users by the cost reduction but also the public administrations since they typically do not
finance the measures. Figure shows the systematic decrease of energy saving measures with the
implementation of EEOS:
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Figure 4 - Decrease of energy saving measures cost due to EEOS schemes [13]

.2 The French case: Energy Saving Certificates

In this part we will go further into the implementation of the EED and especially of the Article 7 of
the directive stipulating that member states are required to implement Energy Efficiency
Obligations Schemes.

[.2.1 Implementation at National Level

1.2.1.1 Principle

With a view to reducing energy costs and greenhouse gas emissions, the POPE law
(Programmation fixant les Orientations de la Politique Energétique) [14] was drafted on July 13™,
2005. It sets the guidelines for France's energy policy, supporting a four-fold reduction in
greenhouse gas emissions by 2050, and an average reduction in energy intensity (ratio of energy
consumption to Gross Domestic Product) of 2.5% per year by 2030.

In particular, it establishes several key measures to ensure the achievement of the objectives:

- Establishment of the Energy Saving Certificates (Certificats d’Economies d’Energie);
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- Promotion of Renewable Energies;
- Improvement of Energy Efficiency;
- Energy Price Regulation;

Energy Saving Certificates scheme, which requires Obliged to make energy savings, or have them
made, in their own business or at any other consumer's premises. This scheme can be used to
finance energy-saving work in a wide range of sectors: residential, tertiary, industry, networks,
transport and agriculture. The aim of the Energy Saving Certificates is to encourage energy-saving
work without creating an additional burden for the State budget.

Energy savings are quantified in ESC, whose unit is the "kWh cumac"; the term cumac is a
contraction of "cumulés" (“cumulated”) and "actualisés" (“discounted”). The calculation of the
energy savings will be further developed with a specific case study.

The rules of the dispositive are established by decrees published by the PNCEE (see below for
definition). These decrees outline the conditions under which ESC volumes are granted to obliged
parties. Each new decree builds on the previous ones to add or remove conditions. This approach
allows the dispositive to evolve in response to the demands of different stakeholders, ensuring it
remains effective and not overly complicated while also preventing fraud.

1.2.1.2 Actors

1.2.1.2.1 Obliged
Obliged parties to the ESC scheme are those subject to an energy-saving obligation. They include:

- Suppliers of electricity, gas, heating and cooling whose sales exceed a minimum
threshold (e.g. EDF, Engie, CPCU, etc.);

- Consumers of fuel and heating oil, whose sales exceed a certain threshold (oil companies
and mass retailers such as TotalEnergies, EXXON, SIPLEC).

To meet this obligation, the Obliged parties generate energy-saving actions by:

- By encouraging consumer customers to invest in energy-saving equipment in exchange
for financial assistance or purchase vouchers. Obliged parties must have these actions
certified in order to obtain ESC;

- By purchasing ESC from other Obligated parties or Eligible parties (refer to the following
paragraph for definition);

- By carrying out operations on their own property.

Each time an Obliged finances work eligible for the ESC scheme; it can apply for certificates. If
this request is deemed admissible, the amount of kWh cumac calculated for the operations
carried out is allocated to the Obliged. A penalty of 0.02 € per missing kWh cumac is applied to
obligated parties failing to reach the set amount at the end of a period. This penalty should be
compared with the average purchase price of ESC, which has varied for several years between 0.2
and 0.4 c€/kWh cumac.

1.2.1.2.2 Eligible

In addition to obliged parties, the system includes other players known as "Eligibles": local
authorities, public establishments, social landlords, etc. Eligibles are not obliged to obtain ESCs,
can perform eligible works. In this way, they can sell ESC to the Obliged and receive a financial
gain in return. The "Eligible" position was created to enable the emergence of an ESC market. A
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national ESC register is accessible on the emmy.fr website, enabling Obliged and Eligible
customers to track, sell or buy ESC.

1.2.1.2.3 Beneficiary

Beneficiaries are those parties which carry out eligible works on their property to perform energy
savings. These players cannot benefit directly from ESCs as Eligibles. They are obliged to sign an
agreement with an obliged party to transfer all the ESC they have acquired. The obliged party
encourages the beneficiary to carry out the work by paying financial compensation, the amount
of which is decided before the work is carried out. This amount is specified in the agreement,
which generally takes the form of an agreement signed by both parties.

This type of partnership initially enables the contractor to recover ESC to cover its obligations.
Secondly, the amount paid to the beneficiary covers part (or in some cases all) of the work carried
out.

1.2.1.2.4 PNCEE

The PNCEE (P6le National des Certificats d'Economies d'Energie for National Pole of Energy
Saving Certificates) was created in 2011 and is attached to the DGEC (Direction Générale de
l'Energie et du Climat for Directorate General for Energy and Climate). It sets the individual
obligation amounts for obligated parties for each new period. It is responsible for setting up
control operations, sending agents to inspect work sites, checking ESC application files and
issuing ESC.

1.2.1.3 Obligations and Periods

Obligations are set by the public authorities for 3-year periods and depend on the type of energy
and the sales volume of suppliers. For each new period, a global volume is allocated among the
obligated parties.

. - r -
Obligations CEE par période
3500
3000
2500
1500
1000
]
0
lére période (2006- 2e période (2011-  3e période (2015-  4e période (2018-  5Se période (2022-
2009) 2014) 2017) 2021) 2025)

m CEE "classiques”  m CEE "précarité"

Figure 5 - Obligation per period [15]

For the fifth period, multi-year target is distributed among the obligated. If they fail to meet their
obligations, the government imposes heavy financial penalties on obligated parties, in proportion
to the missing kWh cumac. For 2022, the "classic" energy savings obligations are as follows:
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For heating oil: 4,516 kWh cumac per cubic meter;

For fuels other than liquefied petroleum gas: 4,380 kWh cumac per cubic meter;

For liquefied petroleum gas fuel: 5,481 kWh cumac per ton;

For heat and cooling: 0.272 kWh cumac per kilowatt-hour of final energy;

For electricity: 0.416 kWh cumac per kilowatt-hour of final energy;

For natural gas: 0.422 kWh cumac per kilowatt-hour of gross calorific value of final energy.

oOghr LN =

Obligated parties are also required to make energy savings for households suffering from fuel
poverty. For 2022, this obligation is equal to the above-mentioned obligation per energy,
multiplied by a coefficient of 0.412 [15].

I.2.1.4 Eligible Demands for ESC Certificates

1.2.1.4.1 ESC Standardized

Standardized actions leading to ESC deliverance account for 95% of ESC issued by the PNCEE.
The valuation processis simple and is based on more than 200 standardized sheets. These sheets
are published by decree. Any player in the ESC scheme can apply to standardize an operation by
means of a sheet. The draft sheets are first submitted to ADEME and PNCEE for expert appraisal,
then validated or rejected by the Direction Générale de l'Energie et du Climat (DGEC). As a result,
some sheets are regularly updated, while others are deleted or created.

They define the requirements for issuing certificates and the associated lump-sum energy
savings, expressed in kWh cumac. They are divided into 6 sectors: Agriculture (AGRI), Residential
Building (BAR), Tertiary Building (BAT), Industry (IND), Networks (RES) and Transport (TRA)); and 8
sub-themes:

- Envelope (EN): everything to do with the building envelope, such as insulation of walls,
roofs, windows, attics and other;

- Thermal (TH): everything concerning the production of heat or cold;

- Equipment (EQ): all equipment likely to directly reduce energy consumption;

- Building (BA): all equipment related to the building;

- Utilities (UT): all industrial machines such as motors, condensers, economizers, and
others;

- Service (SE): all operations related to diverse services as system setting, contracts,
training, and others;

- Heating (CH): all installations related to heating functions;

- Lighting (EC): all installations related to lighting functions.

An example of a standardized sheet is provided in the annex of this report.

1.2.1.4.2 ESC Specific

The standardized sheets group together the energy-saving work most frequently carried out.
However, there are other types of action that are not represented by the standardized sheets.
These works are more complex and less common. The system thus allows for the valorization of
"specific" operations, also known as "non-standard" operations. These operations must be
detailed in the ESC application and require an energy study prior to the work. Applications are
examined by an investigating department, which may call on ADEME experts.

1.2.1.4.3 ESC Programs

Since the 2nd period of the ESC scheme, the payment of a financial contribution to information,
training and innovation programs designed to control energy demand or reduce fuel poverty has
been eligible for ESCs. These programs are defined by decree of the Minister for Energy.
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For the period 2018 to 2020, a call for programs has been opened with the aim of launching new
initiatives. Following this call, the themes selected are:

- Multiplying energy-saving education among school audiences;

- Raising awareness and training in energy savings: Very small, small and medium-sized
energy-consuming businesses, property managers and unions, players in the banking
sector;

- Develop technical innovation for building renovation;

- Experiment with model territorial operations, ambitious and innovative in their
methodology in order to activate the potential for massification and industrialization of
renovation, particularly for the massive renovation of public buildings;

- Achieve greater fossil fuel energy savings in the transport sector and develop energy-
efficient mobility and logistics.

[.2.2 Volume Calculation: The Standardized Case

In order to account for the energy savings made by energy suppliers, the scheme has its own unit:
the kWh cumac.

The term "cumac" comes from the contraction of "cumulated" to take account of savings made
over the lifetime of the operation, and "discounted" to take account of an annual discounting of
future savings, as the efficiency of the equipment decreases over the years.

In general, the ESC volume is calculated thanks to the formula below:

ESO =ES*N *Ca

1
Ca=14+—*1—-——————
a ( 1+ a)N‘l)
ES Annual Energy Savings kWh/year
N Equipment Lifetime Year
Ca Discount Factor
a Discount rate 4%

In the standardized approach, the Annual Energy Savings and Equipment Lifetime are
documented in the corresponding Calculation Sheets. Each standardized sheet is paired with a
specific calculation sheet.

The Equipment Lifetime is determined by considering the shortest lifespan among all
components necessary for the standardized operation, based on their average market lifetimes.
Regarding the Annual Energy Savings, working groups conduct thorough assessments, evaluating
various factors that influence energy savings. A case study is typically carried out to provide a
clearer understanding of how these energy savings are determined.

Case study: BAT-TH-116 - Building management system for heating and domestic hot water

Before explaining how is calculated the volume of kWh cumac for operations involving the
installation of Building Management Systems (BMS), it's important to note that this standardized
sheet applies specifically to tertiary buildings (BAT) and addresses the thermal aspects (TH) of
these buildings, as detailed in the corresponding section (1.2.7.4.1).
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Determination of ES (Annual Energy Savings)

According to data provided by the CEREN in 2015, the consumption according to each sector was:

Consumption for heating systems (kWh/m?)

Types of buildings Fossil Fuels Electricity
Offices 141 81
Education 92 55
Stores 110 62
Hotel and catering 156 49
Healthcare 113 73

These values reflect the average intrinsic performance of buildings (buildings and equipment) and
an average use profile. This utilization profile corresponds to the occupancy profile coupled with
temperature setpoints and heating operating time. Referring to the NF EN 15232:2012 typology,
the profile can be considered a weighted average of the profiles from the 4 classes (of BMS)
described in the standard, according to their current penetration rate in the tertiary sector:

MP = d% * profilep cjass + €% * profilec ciass + b% * profileg ciass + a% * profiley ciass

MP Mean profile
x% Repartition between classes A,B,C and D
profile Profile of consumption by class

In this model, we consider nowadays that the BMS of class A is hardly attainable due to its
requirements. Thus, and according to studies, we have in France a repartition between the three
other classes of: 20% of D class, 65% of C class and 15% of B class.

Considering now that the potential energy savings are possible thanks to the passage from a C or
D class of BMS to a B class, we can build a coefficient of energy savings that we will apply to the
actual consumption to determine the energy savings deposit:

factor B factor B factor B
= — 9 0 -  _ ho
CoefES 1—d%= factor D % * factor C b% x factor B
Coefes Coefficient of Energy Savings
x% Repartition between classes A,B,C and D
factor Factor of energy savings due to moving from one class to another

Types of buildings Efficacity factors for heating systems
B C D
Offices 0,79 1 1,44
Education 0,88 1 1,2
Stores 0,71 1 1,56
Hotel and catering 0,81 1 1,19
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Healthcare 0,91 1 1,31
These factors can be found in the standard NF EN 15232:2012:

In the end it gives a coefficient of energy saving for each sector. Multiplied by the actual
consumption we can calculate the annual energy savings per sector:

Annual Energy Savings (kWh/m?)
Types of buildings Fossil Fuels Electricity
Offices 32 18
Education 12 7
Stores 33 18
Hotel and catering 30 9
Healthcare 14 9

Note that this annual energy savings must be weighted by the localization of the infrastructure we
are considering. Indeed, depending on the situation on the territory the installation of a BMS will
have different impacts which depend mostly on the annual temperature. The territory is divided in
into three climatic zones H1 (coldest zone), H2 (temperate zone) and H3 (hottest zone) as follows:

Les zones thermiques en France

_/K/ J‘\N_\ La France est découpée

en 3 zones thermiques:

ZONE H1
Zone la plus froide

ZONE H2
ﬂ Zone tempérée

A

< @ zONE H3
Zone la plus chaude

& Opéra Energle

Figure 6 - Thermic zones in France

The associated weighting coefficient are described in the table below:

Climatic zone Coefficient
H1 (Coldest zone) 1.1
H2 (Tempered zone) 1
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‘ H3 (Hottest zone) ‘ 0.9

Determination of N (Equipment Lifetime):

The equipment installed as part of the building management system remains in place when the
heating or domestic hot water system is changed. Standard NF EN 15459:2009 specifies a
lifespan for BMS equipment (central control system, room control system) of between 15 and 25
years. Consequently, the conventional service life is the minimum value specified in the standard,
i.e. 15 years.

Determination of the Ca (Discount Factor):

As described above, the coefficient Ca is calculated thanks to the equipment lifetime and the
discount rate which usually taken equal to 4%. With these parameters the coefficient Ca is equal
to 11.563.

Calculation of the ESC (Energy Saving Certificate):

Finally, it is possible to quantify the Energy Saving Certificate amount in function of the zone and
the surface of the building in which the BMS is installed by multiplying for each sector the Annual
Energy Saving (ES: kWh/m?) by the Equipment Lifetime (N: years) and the Discount Factor (Ca):

Energy Savings (kWh cumac/m?) Climatic | Coefficient Heated
zone surface
(m?)
Types of Fossil Electricity X H1 1.1 X S
buildings Fuels
Offices 370 213 H2 1
Education 139 83 H3 0.9
Stores 378 213
Hotel and 345 108
catering
Healthcare 157 101

[.2.3 ESC Acquisition

Energy Saving Certificates can be acquired through various methods. It usually depends on the
size of the obligation, the size of the company and the nhumber of partners. The acquisition can be
done through several methods:

- The autoproduction (on the Obliged patrimony);

- The production of ESC directly with beneficiaries;

- The production of ESC subcontracted to an agent (such as ROZO);

- Thefinancing of ESC programs;

- The delegation to a delegate (with a service contract);

- The purchase of ESC on the forward market (price defined before the production);
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AIR

(example:
Signature of a
convention wit
a beneficiary)

- The purchase of ESC on the spot market.

Let’s focus on the method involving contracts directly with beneficiaries or subcontracted to an
agent. The sequence of exchanges and the role of ROZO in this process are illustrated in the figure
below:

Energy-saving work Collection of supporting documents, file
preparation and control

Beneficiary < » ROZO
ﬂ‘ A
Premium 0
payment
Sending the files to be
h submitted to the authority
v e Submission of the ESO file
. > PNCEE
Obliged < (Competent Administrative
Authority)
G Certificates deliverance

In this case, the obliged party assumes the Active and Incentive Role (AIR) towards the beneficiary
to contract for the valorization of Energy Saving Certificates (ESC) works. Once the works are
completed, the obliged party can obtain its certificates and compensate the beneficiary
accordingly for the amount of work done. This method of acquiring ESC allows the obliged party
to set its own price per kWh cumac.

Another method used by obliged for the acquisition of ESCs is to sell and buy directly on the ESC

market.
There are two possibilities for obliged to buy and sell ESCs:

- EMMY Platform
The EMMY Platform is where the volume of ESCs requested by an obliged party for the
works it has performed (or incentivized) is declared. On this platform, the spot price of 1
kWh cumac of ESC is calculated monthly based on supply and demand.
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- C2E market
The C2E market is an independent platform offering additional services, such as
projecting the spot price and forecasting future transactions. C2E market has a more
active role in the definition and the calculation of the spot price trying to follow the trends
of the market [76].

Les indices EMMY standards vs C2EMarket

= EMMY.CLSTANDARD == EMMY.PR.STANDARD C2EM.CLMOYEN CZEM.PR.IMOYEN
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Figure 7 - Difference between the calculated spot prices [16]

This figure presents the difference of the spot price calculated by EMMY and C2E market:

BLUE curve: EMMY spot price for standard ESC;

- RED curve: EMMY spot price for precarity ESC;

LIGHT BLUE curve: C2E market spot price for standard ESC;
YELLOW curve: C2E market spot price for precarity ESC.

If we refer to the standard EMMY indices, they appear initially to be decoupled from the market—
well above market prices from August 2021 to July 2022, and since then, almost always well below
market prices. Secondly, they are inconsistent: since ESC Precarity can substitute for ESC
Classic, the price difference between the two is always positive. However, we sometimes observe
that the level of the EMMY Classic ESC index is above that of the Precarity index.

This issue relates to the purpose of the indices. Indices are risk management tools for various
actors in the ESC market: for example, they can be used upstream to set the level of premiums
paid and downstream to set the energy sale prices for the end consumer. If the index is too high
compared to the market, it means that the ESC producer will lose money because the premiums
paid are too high, while end consumers will pay a high a price as well. If itis too low, the premiums
paid will not be competitive, and energy sellers may end up selling at a loss.

This is why the Energy Regulatory Commission (ERC) has specified the qualities of a "good" index:
it must be transparentin its construction method and replicable, meaning that one should be able
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to find a basket of assets on the market to buy or sell for an average price close to the index.
However, the average monthly EMMY indices aggregate the prices of transactions concluded in
the past, at very different periods, executed during the month preceding the publication of the
index. Because the transaction dates included in this index vary widely, it does not reflect the price
of ESCs at the time of its release.

This is why the EMMY SPOT index has recently been introduced, contributed by market players on
avoluntary basis. This index now refers to deliveries made in the previous month under contracts
signed no more than two months earlier

Les indices EMMY SPOT vs C2EMarket

== EMMY.CLSPOT == EMMYPR.SPOT C2EM.CL.SPOT CZ2EM.PR.SPOT
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Figure 8 - Different between the spot prices with the calculation actualization [16]

It provides now a spot price that is more consistent with the fluctuation of the market and what
has been calculated by C2E market.

[.2.4 Cases Study

Two case studies are briefly presented to provide an overview of my work with ROZO. The first
example is a B2B/B2B2B scenario with SIPLEC acting as an ESC consultant, and the second is a
B2B2C scenario with Urbanis-MEL serving as the project manager.

1.2.4.1 SIPLEC

SIPLEC stands for Société d’Importation E.Leclerc. Founded in 1979 by the E.Leclerc group,
SIPLEC was established to import oil into France independently and offer lower prices. Since
2018, SIPLEC has also been an electricity seller.

In the context of the ESC dispositive, SIPLEC is one of the largest obliged parties due to the type
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of energy it distributes. As mentioned in part 7.2.1.3, oil is the energy source that carries the
highest obligations in terms of kWh cumac.

ROZO acts as a service provider for SIPLEC. Services that are provided are:

- Connecting with potential beneficiaries and contracting (tripartite contract);

- Connecting with potential professional partners and contracting (tripartite contract);
- Setting up files and verifying the eligibility of the ESC operation;

- Reporting the expected volumes of ESC.

As outlined in the ESC Acquisition chapter, a specific sequence of document exchanges must be
followed if the collaborator is a beneficiary (B2B). In some cases, the collaborator is a professional
partner, meaning SIPLEC signs a contract with a work installer who interacts with several
beneficiaries that are legal entities (B2B2B). In this case the scheme is slightly different :

Realization of energy-saving

Collection of the documents and
setting up the file

work
Beneficiary | < T ” Installer « - ROZO
7’
\
,” e \\ A A
27 AR2/2 \
,/’(exemple: Signature d'un\\
,' devis avec une remise L
\\ sur devis) %
\ \
\ \
\ o Y O
% A e
/ \ AR 1/2 \[Premium payment Sending of the file
\ (example: Signature of a |
With a professional % partnership convention) |,/
partner, the AIR is N ,/
performed in two steps % ,/
\ o
\\_,/’ L Submitting a ESC
! application PNCEE
: » | (Competent Administrative
Obliged * Authority)

e Certificates deliverance

In this case, SIPLEC is enabled to have higher volumes with a single contracts since the installer
plays a role of aggregation of different ESC operations before submitting the files.

In this project my role was to verify the eligibility of the different documents sent either by the
beneficiary of the installer. Two documents are always present in an ESC file:

- Proof of commitment:

A proof of commitment can be a work estimate, a service order, an order form, or a signed
contract. This document demonstrates that a specific project has commenced and has
been agreed upon by the involved parties, as evidenced by their signatures. In the
sequence of document exchanges, the date on the proof of commitment must be later
than the Active and Incentive Role (AIR).

- Proof orrealization:

A proof of realization can be a bill, an acceptance report, a work file, or a lease contract.
This document directly refers to the works mentioned in the proof of commitment and
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must include specific criteria defined by the standardized sheet. In the sequence of
document exchanges, the date on the proof of realization must be later than the proof of
commitment.

Additionally, the standardized sheets sometimes require technical documentation to further
describe the installed equipment or provide calculation notes to justify the dimensions of the
work performed.

For instance, when installing a heat pump that supports floating low/high pressure, a calculation
study is needed to define the heating and cooling requirements and to size the installed
equipment accordingly.

Similarly, for insulation work, the technical sheet of the insulation material must be provided,
detailing its resistance and the standards to which it has been calculated.

Once all the necessary documents are collected, a Declaration of Honor is edited according to a
standard format provided by the overseeing authority. This document, which summarizes the
characteristics of the operation, is signed by both the installer and the beneficiary. It is then
submitted to the obliged party.

At this stage, the file is closed on ROZO’s side and archived for potential future reference in case
a control of the operation requires justification.

Every 4 months, ROZO submit around 500 GWh cumac to 1 TWh cumac of ESC to SIPLEC.

1.2.4.2 Urbanis

Urbanis is an engineering and consultancy firm specializing in building renovation. In 2019, the
metropolis of Lille initiated an urban area renovation plan and hired Urbanis to execute these
renovations through the ESC dispositive. Consequently, Urbanis engaged in a contract with AVIA
TD, an oil distributor and an obliged party within the dispositive.

ROZO, AVIA TD, and Urbanis have a tripartite agreement with a B2B2C scheme, differing slightly
from the B2B2B scheme in the SIPLEC case:

- Urbanis is responsible for connecting installers with beneficiaries, who are private
individuals. The company also conducts all required studies related to the dispositive.
Once the ESC works are completed, they collect the necessary documents and send
them to ROZO.

- ROZO reviews and corrects the collected documents, serving as a second verification
for the project.

- AVIA TD receives the ESC file and makes payments to the beneficiary, ROZO, and
Urbanis.

As the project manager, the main responsibility was to connect the obliged party, AVIA TD, with
Urbanis and ensure the smooth transmission of information between all parties. Additionally,
three technicians were assigned to the project to correct the received documents. Therefore,
another key aspect of my role was to supervise their work by assigning files and validating their
corrections before sending the finalized files to AVIATD.

In comparison with SIPLEC, files are submitted every four months, but the volumes are way lower
(around 5 GWh cumac).
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|.3 Analysis of the Financing Scheme in France

To recontextualize the occurring obligation in France, the fifth period of the dispositive (2022-
2025), the total amount of certificates delivered should be of 3500 TWhc of which 1200 TWhc
produced for the benefit of households in precarious situations.

400 obliged and eligibles are active on the dispositive but since its creation in 2005, there have
been a resurgence of intermediate parties. Big actors as EDF or ENGIE work in majority with their
existing partners to produce ESC volume whereas “small” obliged chose to externalize or even
directly buy their obligations on the market.

In terms of efficiency, the dispositive struggles to perform real energy savings [17]. Therefore on
100 MWhc estimated by the dispositive only 59 MWhc represents real savings because of several
factors:

- 23% of the losses are due to overestimation of the volume by the standardized sheets,
especially in the residential sector;

- 14% because of bonification (multiplying the volume with same works) and programs
that do not account for real energy savings;

- 2% because of non-realized works;

- 2% because of poor quality of the realized works.

This cascading losses are represented in Figure 10. Note that the rebound effect is not considered
in this calculation. The first two points will be further investigated in this part.

Another observation that can be made is that the dispositive is not as incentive as expected.
Depending on the sector, the power of the dispositive on the decision of undertaking energy saving
works (Trigger effect) may be different. This iswhatis shown in Figure 9 where this power is greater
in the industry and precarious sector while in the regular residential sector, 49% of the energy
saving works would have been undertaken anyway.

By weighting the different sectors by their respective volumes, only 55% of the works are really
incentivized by the dispositive.

En pondérant selon fe

poids des secteurs
[ 1 1]
BaR °se
SF16 H L L 1]
Particuliers Bailleurs Industrie Tertiaire Ensemble

sociaux

Effet déclencheur 51% 75 % 71 % 53 % 55 %
=l'aide a emportd la
décision de travaux

Figure 9 -Percentage of the energy saving works incentivized by the ESC scheme [17]

Effet déclencheur: Trigger effect
Particuliers : Residential
Industrie : Industry

Tertiaire : Tertiary

Adding this parameter to the calculation that has been performed concerning the real effect of
the dispositive on the energy savings, on 100 of MWhc accounted only 47 TWhc are real energy
savings induced by the ESC dispositive (see Figure 10).
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La décomposition, présentée sous forme graphique, est la suivante :

Programmes et
bonifications

100 14 Travaux non
réalisés Non-qualité Sur-estimation
=4 des forfaits
’ 2 23
Effet d'aubaine
59 12
47
Economie Economie Economie
comptahilisée d'énergie d'énergie
par le réelle réelle &

dispositif imputable au

dispositif

Décomposition de I'efficacité du dispositif (base 100)

Figure 10 - Efficacity of the dispositive [17]

Economie comptabilisée par le dispositif : Savings accoutned by the dispositive
Economie d’énergie réelle : Actual energy savings
Economie d’énergie réelle et imputable au dispositif : Actual energy savings attributable to the dispositive

This study reported by the ADEME is supported by the other parties of the financing scheme as
Marc Gendron, general delegate of the ESC club (club C2E) [718], precising that the current
obligations have been fulfilled thanks of the creation of the bonification on standardized sheets.
Without the bonifications, obliged would have fulfilled only 53% of their obligations. It is explained
by the fact that ESC deposit, with the existing sheets, is decreasing in volume while the obligations
are increasing on the other hand.

The ADEME reported the same phenomenon in the third period [17], especially with the
introduction of the “Coupe de pouce” bonification during the third period. Considering that a part
of the delivered ESC is not generating proper energy savings due to a certain proportion of
bonification, the ADEME assessed a decrease of standardized sheets volume dedicated to actual
energy savings from 94% to 64% in the residential sector and 98% to 71% in all sectors. This
proportion has continued to increase with the development of these bonifications and the
programs.

In addition, the introduction of the bonification and the overestimation of the volumes for certain
standardized sheets create a disequilibrium between sectors. As shown in Figure 11, the
standardized sheets concerning the residential sector (“Résidentiel”) are overutilized in
comparison to the other sectors. This is explainable because renovation work professionals will
perform works that generate more profit with fewer efforts.
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CEE delivrées en 2022 par secteur
(opérations standardisées)
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Figure 11 - ESC delivered per sector [17]

Agriculture: Agriculture

Industrie: Industry

Réseaux: Networks

Résidentiel précarité: Precarious residential
Résidentiel hors précarité: Non precarious residential
Tertiaire: Tertiary

Another issue that can be addressed in this report [77] is the repercussion of the cost of the
dispositive for the Obliged in the price of the energy for the consumers. In practice, only energy
consumption by households, tertiary and transport sectors is concerned by this reintegration
(industry and the agricultural sector do not finance ESC). This seems to be a French specificity on
a European scale. However, this transfer only concerns 6% of the costs borne by households.
Therefore, doubts may be raised about the very essence of the scheme, in which polluters are
expected to finance energy renovation, not consumers.

On another topic, this financing scheme, since in creation in 2005, has been deeply subject to
fraud, especially in the residential sector.

Residential sector is the most complicated sector to control because is made of little but
numerous renovation works. Therefore, the amount of control the accredited organisms must
perform for a comparable amount of volume of ESC in another sector is way higher.

In this sector, some energy suppliers or renovation professionals artificially inflate the list of work
required on quotations in order to receive more ESCs. The Journal Officiel regularly names those
who have not complied with the rules. At the end of December 2023, Gazel, OFEE, Ynergie and
even TotalEnergies saw a number of their certificates cancelled for "non-compliant” worksites. To
date, several thousand files have been blocked by the PNCEE, which oversees the certificate
system, for a total amount estimated in April 2023 at 800 million euros [79].

Today, the system is much more controlled than it used to be. Some sheets are subject to
systematic controls, while others are only subject to random checks. This criterion is defined
according to the potential for fraud and the volumes involved. Multiplication of controls has
certainly reduced the amount of fraud, but on the other hand has added to the complexity of the
scheme. For example, the ESC financing scheme is not adapted to small operations. Indeed, the
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scale of the control (and therefore the cost) is not directly related to the volume of ESC (and thus
the premium), especially in the residential sector. Hence in some cases, the dispositive has
almost no impact on the reduction of renovation costs. Industrials are also reluctant to embark
on specific operations because of the lack of visibility on final financing.
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II. 1ISO 50 001 Standard

[.1 General Framework

ISO 50 001 standard [5] is an international standard that specifies the requirements of the Energy
Management System. Developed in 2011 and revised in 2018, it sets out the processes needed to
continuously improve an organization's energy performance, and thus achieve energy savings.
ISO 50 001 is based on the principle of continuous improvement and the Plan-Do-Check-Act
(PDCA) method. It does not set targets to be achieved, but rather provides a framework enabling
the organization to set its own objectives and provide itself with the means to achieve them. The
standard places particular emphasis on the essential involvement of management in the
continuous improvement of the organization's energy performance, and on the importance of
communicating the process both internally and externally.

At the heart of the standard is the Energy Review, a document whose aim is to list the
organization's energy uses and their associated energy consumption, as well as the opportunities
for improvement linked to these uses, in order to identify Significant Energy Uses (SEUs). The
idea is to focus as a priority on uses with either high energy consumption or great potential for
improvement. This enables the organization to take a methodical approach to its energy
performance, rather than spreading itself too thinly. For example, a UES for a food processing
company might be cold production, which consumes a large amount of electricity. Once the ESUs
have been identified (between 3 and 5), the organization can set targets and indicators for each
ESU, and draw up an energy action plan (ISO, ISO 50001 Energy Management, 2022).

It is possible for an organization, company or other, to obtain ISO 50 001 certification if it meets
the requirements of the standard. The benefits of ISO 50 001 certification for a company are
numerous, to name but three:

e Significant energy savings. This usually leads to significant financial savings, especially in
the current energy market;

e Comply with current regulations and anticipate regulatory change;

e | egitimize your CSR approach.
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The standard is divided in 10 chapters with 3 introductive chapters. Chapters correspond to the
application of the PDCA cycle as follows:

PLAN
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[1.1.1 Plan

First step of the implementation of the Energy Management System (EMS) is the planification. It
consists of the determination of the different boundaries of the system in terms of energy flows
but also in terms of context of the organization.

1.1.1.1 Context of the organization

The company operates within a specific context and cannot completely eliminate external
constraints when implementing its EMS. By anticipating issues that may affect the system, the
company can take actions to minimize the negative impact of these external factors. These factors
can be both external and internal to the company. To identify these issues comprehensively, a
PESTEL analysis can be conducted.

After identifying these issues, it is necessary to evaluate which ones will impact the EMS and rank
them based on their level of influence. The organization should select criteria for this ranking
based on its unique context.

This initial analysis helps define the scope of the EMS, including the stakeholders involved both
inside and outside the organization. Additionally, the organization is required to define an energy
perimeter, which should include all the energy sources the organization controls (those that
appear on its bills).

1.1.1.2 Leadership

ISO 50001 mandates "management's commitment to continuously improving energy efficiency
and the effectiveness of the EMS." This commitment is particularly demonstrated through the
creation and distribution of an energy policy, which is developed and signed by management.
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Besides engaging managers in the EMS implementation, the planning process also requires a
clear definition of the various roles and responsibilities of all involved parties.

1.1.1.3 Planification of the EMS

Once the context and the involvement of different parties have been assessed, energy-oriented
planning can begin. This starts with analyzing the organization's energy risks and opportunities,
which can be conducted using a SWOT analysis. The results of this analysis help create a list of
actions to address these risks and opportunities, prioritizing them based on potential impact and
timeframe. The next step involves defining the specific objectives and targets of the EMS, ensuring
they align with the strategy outlined in the energy policy.

With a clear understanding of the objectives, opportunities, and risks, an action plan can be
developed to implement the possible improvements identified from these analyses. For each
action, it is necessary to determine the required resources, assign responsibility, set deadlines,
and establish the methods for evaluating results.

The energy review is the central document in the ISO 50 001 standard. It is an in-depth,
exhaustive analysis of the organization's energy consumption, enabling Significant Energy
Usages (SEU) to be identified and monitored.

In this document, all typologies of energies under the control of the organization (i.e. on the energy
bill) must be reported with the different associated usages. In relation to theses usages are
reported all the possible actions to be taken to reduce the consumption of this particular usage,
thus describing an improvement potential. Combining the amount of energy consumed by usage
and the improvement potential, the organization is able to identify Significant Energy Usages
(defined in the standard as a major share of energy consumption, and/or with significant potential
for energy efficiency improvements). Once identified, the SEUs are the usages the organization
must focus on in order to reduce its energy consumption.

In order to monitor the energy performance over time, it is required to define Energy Performance
Indicators (EPI). The ideais to free the energy consumption from the influence of external factors
in order to have a performance indicator that is comparable over time. External factors can be
declined into two categories: static factors that does not change over time (surface of a building,
number of shifts, etc.) and pertinent factors that can change over time (temperature, hygrometry,
etc.). This EPIs are to be compared with the Energy Situation of Reference (ESR) defined at the
beginning of the implementation of the ISO 50 001 by the organization and which represent a full
period of operation of this organization (usually a year). To ensure this comparison periodically —
enabling to monitor possible deviation from the fixed objectives - it is required to plan the data
collection.

[1.1.2 Do

The next chapters of the standard deal with the support functions that are essential to the smooth
running of the EMS, detailing their role in improving energy performance. These include human
and financial resources, skills, communication and awareness, as well as the documented
information to be kept.

11.1.2.1 Support

The ISO 50001 chapter on resources requires organizations to identify all the resources needed
to "establish, implement, maintain, and continuously improve energy performance and the EMS."
These resources include:
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- Financial resources: The budget allocated to improving energy performance.

- Human resources: Assigning roles and responsibilities, ensuring people have the
necessary availability and skills to carry out their tasks.

- Technical resources

Employee skills, whether internal or external, are crucial to the smooth operation of the EMS.
Energy performance is highly dependent on human behavior and technical skills, such as
performing effective maintenance. Therefore, ISO 50001 requires identifying the skills necessary
to ensure that everyone impacting energy performance is proficient in their tasks. This can be
achieved using a skills matrix.

The standard mandates communication and sensibilization of the following points among those
performing work under the organization's control:

- Energy policy: This must be communicated and understood by all employees.

- Individual contributions: Each person's role in achieving objectives and targets, and the
impact of their activities and behavior on energy performance.

- Consequences of non-compliance: The repercussions of not adhering to EMS
requirements.

Maintaining documented information on the EMS ensures its longevity. This means keeping all
information useful to the proper operation of the EMS in a tangible form, so that if someone leaves
the company, the EMS remains intact. These documents are also required during a certification
audit to demonstrate that the organization complies with ISO 50001 standards.

11.1.2.1 Operational activities

The standard requires "establishing an operating strategy for the processes linked to the SEUs." In
practice, this means setting operational criteria for each SEU, such as maintenance schedules,
operating procedures, and best practices. This ensures effective operational control over the
SEUs.

Additionally, ISO 50001 mandates the consideration of continuous improvement in energy
performance during design and purchase activities that might have an impact on energy
performance.

[1.1.3 Check

The checking phase requires monitoring for potential deviations in system implementation and
ultimately in energy performance. Therefore, the standard mandates a systematic monitoring and
measurement of several elements, such as:

- Effectiveness of the action plan in relation to objectives;
- Energy performance indicators;

- Operation of Significant Energy Uses (SEUs);

- Actual versus expected energy consumption.

Additionally, the organization must conduct regular regulatory checks to ensure compliance with
legal and other requirements related to energy performance.

These deviations can be identified during the internal audit required by ISO 50001. The purpose of
this audit is to assess the organization's compliance with the standard, determine the
effectiveness of the EMS, and identify areas for improvement. The standard requires an internal
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audit to be conducted before each certification or renewal audit. This can be done by an internal
auditor independent of the EMS or by an external auditor.

The final chapter of the standard concerning performance evaluation is the management review.
This meeting, typically held annually, ensures that the EMS is reviewed by management at
planned intervals. The meeting should result in decisions regarding continuous improvement
opportunities and any necessary changes to the EMS. During this meeting, the following elements
are updated:

- Improvement opportunities;

- Energy policy;

- Energy Performance Indicators (EPIs) and Significant Energy Uses (SEUs);
- Objectives, targets, and action plans;

- Allocation of resources;

- Enhancement of skills, awareness, and communication.

In practice, these elements can be integrated into another meeting, especially if the organization
is certified under multiple standards, as long as the minutes clearly detail the aspects related to
each standard. It is essential for management to attend this meeting to validate the elements of
the EMS and maintain their involvement in the system.

[1.1.4 Act

Action directly follows the identification of deviations in the checking phase, especially after
internal or external audits. If the auditor identifies non-conformities (NCs), the organization has
a designated period to correct the problem and implement responsive actions. There are three
types of actions:

- Curative: Aimed at eliminating or correcting the NC.

- Corrective: Aimed at eliminating the cause of the NC and preventing its recurrence.

- Preventive: Aimed at eliminating a potential NC or its cause (such as addressing a noted
remark).

The organization must respond to NCs by implementing appropriate actions and then checking
the effectiveness of these actions using the action plan. Sometimes, the NC may require
modifications to the EMS. In such cases, the necessary changes must be made.
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|.2 European Case

Contrary to the White Certificate or Energy Saving Certificate schemes, the ISO 50 001 standard
is not mandatory yet in the European Union but is strongly incentivized by the EU and its member
states and is going to be mandatory.

Article 8 of the EED is another cornerstone of this European directive since it sets tangible
provisions to the different members states in implementing energy efficiency measures. Article 8
relates to energy audits and energy management systems.

Under this article, large enterprises must undertake mandatory energy audits at least every 4
years. On the hand of Small and Medium Enterprises (SMEs), they are not required to take any
action but are strongly encouraged to implement an energy management system, of which ISO
50 001 standard is useful tool [712].

The main driver in the implementation of an energy management system or more specifically the
ISO 50001 standard is the cost savings. Recent crises, such as the war between Russia and
Ukraine, have highlighted the dependence of European Union countries on fossil fuels, and
highlighted a simple idea: the cleanest and cheapest energy is the one we don't consume.
Increasing energy efficiency is then a strong incentive for all companies to become independent
from price volatility and therefore cost volatility.

In the EU, some members states have introduced financial and legislative schemes in order to
incentivize companies to implement the ISO 50 001 standard.

In Germany, the government has included a clause in their Renewable Energy Sources Act which
allows energy intensive companies to benefit tax reduction on the Erneuerbare-Energien-Gesetz
law (German law on renewable energies) when implementing the ISO 50 001 standard [20].
Similarly, in France, the legislation allows companies normally subject to the Regulatory Energy
Audits (asked by the EED in the Article 8) are exempted of it when implementing the ISO 50 001
[21]. This point will be further developed in the next section, which focus is on the French case.

In 2023, the Energy Efficiency Directive has been revised to introduce more ambitious objectives
concerning the reduction of the member states’ energy consumption as shown in Figure 12.
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Figure 12 - New objectives set by the EED [22]

The realized reduction of energy consumption did not reach the previous objective (in primary
energy nor final energy), but this graph shows even greater objectives towards 2030.

With the tightening of reduction objectives, ISO 50001 is becoming a necessary tool for
companies. The EE Directive therefore goes much further, introducing the obligation in certain
cases to implement an Energy Management System, the tool at the heart of the ISO 50001
standard. The obligation can be traduced through the following table:

Consumption
threshold (annual Timeline Other obligations
consumption)

Nature of the

obligation

Implementation of an
Energy Management 23,6 GWh -
System

Implementation in

October 2027 Elaborate an action

Perform ar? energy 2.7 GWh plan on the baS|§ of
audit the energy audit
recommendations

The implementation of the Energy Management System (EMS) will primarily impact energy-
intensive companies. The EU has shifted its focus regarding EMS; previously, incentives were
aimed at SMEs, but now there is an obligation for large energy-intensive companies to adopt these
systems [22].
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[.31SO 50 001: The French Case

[.3.1 Implementation in France

France is one of the member states with Germany which counts the highest number of
organizations that have implemented the ISO 50 001 standard. Launched in 2011 with its first
version and revised in 2018, the standard was adopted and implemented by around one thousand
organizations in France in 2022 [23].

As described in the previous section, the main reasons for the implementation of the standards
were due to the cost saving opportunities, but also thanks to the incentive scheme set in place by
the government: the possibility of being exempted from regulatory energy audits, which can have
anon-negligible financial cost. Regulatory Energy Audits, required by the EED requires an audition
on 80% of the energy bill. Therefore, the scope of the audit generates costs that are non-negligible
for those companies, and it becomes interesting to implement the ISO 50 001 standard [27].

ISO 50 001 certification follows a three-year cycle: a certification audit in the first year, followed
by a verification audit in the next two years, then another certification audit. Before each
certification or verification audit, the organization must conduct a blank or internal audit to
prepare for it. This internal audit can either be performed by internal resources or external
resources (such as ROZO).

N

Certification audit

Internal audit Internal audit

N+2 N+1

Surveillance
audit

Surveillance audit

Internal audit

The implementation of the ISO 50 001 standard is not mandatory in France from now but is going
to change with the revision of the standard in 2023. As presented previously, companies which
consumption exceed a certain threshold, will be required to implement it starting from October
2027.
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[.3.2 Cases Study

In this section, two cases study will be provided to go deeper in the implementation of the ISO
50001 in France and in ROZO.

1.3.2.1 BCF Life Sciences

Created in 1986, BCF Life Sciences is a French specialist and European leader in the extraction of
free amino acids from keratin, an animal protein naturally present in poultry feathers. The
industrial site is located in Pleucadeuc, Britanny. The company employs around 200 people for
€50 million revenues.
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On the industrial site is extracted derivatives from the keratin through different processes
developed by BCF Life Sciences in order to sell it on different market segment, such as:

- Food supplements: L-Cystine incorporated in dietary supplements helps support the
growth and vitality of hairs and nails;

- Infant & Medical nutrition: products that guarantee a balanced free amino acids profile in
hypoallergenic (HA) and anallergenic (AA) milks;

- Pharmaceutical: use of Carbocistein from L-Cystine in pharmaceuticals;

- Aquaculture: functional amino acids dedicated to answer aquaculture challenges;

- Sustainable agriculture: plant biostimulant solutions for a more sustainable agriculture
with mix of natural amino acids.
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The processes leading to the extraction of the various products are energy intensive processes. In
2023, the overall annual consumption of energy on the industrial site was around 80 GWh. In
addition, for enterprise with such consumption the government provided systematic tax
reductions for the implementation of ISO 50 001 standard before July 2025.

In April 2024, BCF Life Sciences contracted with ROZO for support sessions in order to prepare
the certification to the standard. The ISO 50001 implementation described in this report will be
deliberately vague, due to the confidentiality of BCF Life Sciences' processes.

The focus will be on chapters 4 and 6 of the standard since the other chapters are more generic
and refer directly to what has been presented in the general framework.

4. Context

As a reminder, the context part allows to identify and define the different parties who influences
the operations and especially the energy consumption of the industrial site. This part is also
required to define the perimeter of application of the EMS.

As a chemical industrial site, the enterprise has specific issues to manage as regulatory issues in
terms of release of dangerous products which will affect the processes and the operations so it
can be in line with the regulation. Therefore, it is influenced by the State, the local authorities,
France Chimie or certificatory organisms. With a renewing of its CSR (Corporate Social
Responsibility) policy and the carbon policy, this regulatory issue incentivized BCF Life Sciences
to conduct a triple implementation of CSR policy, ISO 50 001 and ISO 14 001 in order to use
synergies in the process of implementation of the three systems.

As many other industrial sites, the company has process issues, energy issues, economic issues,
technical issues and HR issues to manage in order to ensure proper operations. Hence it is
subject to the influence of energy distributor, shareholders, workforce, competitors, etc.

The perimeter of the systems implemented has been decided to be the entire industrial site
except the warehouses to be constructed which will be integrated later.

6. Planification of the EMS

The planification is one of the core chapter of the standard since it is directly related to the
assessment of the energy consumption on site and the elaboration of monitoring tools for energy
performance.

31 usages of energy have been identified by BCF Life Sciences:

- 12 gas usages;
- 16 electricity usages;
- 3oilusages.

This list of usages must report all usages under the control of the organism (i.e. present on the
energy bill) and in this particular case ranges from process usages (main consumption posts) to
sprinkler usage (least consumption). The total of these usages gives the above-mentioned
number of 80 GWh annual consumption.

Through the planned action plan for continuous improvement, it has been possible to identify the
improvement opportunities and their impact on the energy consumption, by usage. Improvement
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opportunities in this case concern technical improvements (new gas-fired boiler, singular points
insulation), process improvements (batch change, removal processes depending on the market
segment) or support improvements (tertiary building improvements). Coupling the results of the
energy consumption and the improvement opportunities, Significant Energy Usages (i.e. usages
that account for a high percentage of the total energy consumption and/or leave room for
improvement opportunities). Four were identified:

- Production line 1 for product 1 — 15 GWh of annual gas consumption;
- Production line 2 for product 1 -9 GWh of annual gas consumption;

- Production line 1 for product 2 - 13 GWh of annual gas consumption ;
- Production line 2 for product 2 — 8.5 GWh of annual gas consumption.

These four production lines work both with electricity and gas, but the major consumption is
related to the gas use. For the four of them, external and pertinent factors are identified:

- External factors: setpoint temperature of the air/liquid entering the process, conductivity
of the acid solution, technology in use;

- Pertinent factors: determining pertinent factors is more difficult and requires further study
in order to systematically identify all the factors that are correlated with the changes of
energy consumption.

The determination of all the pertinent factors is required by the standard but is also required to
build the Energy Performance Indicators (EPIs). To this aim, all the parameters that might have an
effect on the process and/or on the energy consumption are tested to assess their correlation with
the energy consumption. Here is an example below on the Production line 1 for product 1 to better
understand the approach. The processes performed on line 1 are very complex chemical
processes with a lot of products in entry. Therefore, 29 possible parameters have been identified
by the lead technicians of the processes. A first analysis has been conducted in order to identify
possible correlations between these parameters in order to perform an analysis with only
independent parameters. The analysis allowed to reach a number of 11 remaining parameters.

The second part of the analysis consisted in analyzing the possible correlation of these
parameters with the energy consumption. To this aim, the function LINEST has been used on the
weekly energy consumption and reported parameters:

%Final
. . o
Exit product Hours of Exit product Dry . LSED . DI product %Subproduct %Final product %Subproduct
subprocess | subprocess | subprocess | feathersin feathers in subproduct Constant
subprocess | subproccess 2 subprocess 1 subproccess 1
1 2 2 entry (kg) entry (kg) 1 2
Coefficient | 0,35174687 | 0,20116569 0,8993239 0,0300653 | 0,11005428 -3,439363 11,2924865 | -28,88278464 -10,1373171 0,781659789 508,29814
Error type 0,33224144 | 1,06745971 0,1403853 0,294353 0,10861046 7,786985 37,3547965 36,25615618 41,95734597 2,896074452 633,867838
R?/ RMSE 0,86234778 | 7,88879228

Stat T 1,0587086 0,18845273 6,4061126 0,1021403 | 1,01329356 -0,441681 0,30230352 | -0,796631184 -0,24161007 0,269903209 0,80189924

This calculation provides the correlation of the energy consumption with all these parameters
through the value of R2, the coefficient of correlation. It is considered a suitable model when the
value of this coefficient is higher than 0.85, which is the case here.

The other useful value is the Stat T (Coefficient/Error type) which provides information on the
degree of correlation between the consumption and a specific parameter. When Stat T is higher
than 2 (in absolute value) the parameter can be considered relevant for the model. In this case
there are too many parameters therefore relevant parameters might have Stat T inferior to 2 even
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though being relevant. Hence there is a need to remove less relevant parameters and perform
iterations of removing to find the best model: simple with few parameters but accurate.

After iterations, the most suitable model has been built, giving these results:

Exit product Exit product Dry feathers
. Constant
subprocess 1 subprocess 2 in entry (kg)
Coefficient 0,49240232 0,8372 0,4718106 -26,83351
Error type 0,13884011 0,08158897 0,1629334 25,376076
R? / RMSE 0,85566113 6,20970387
Stat T = Coefficient/Error
type 3,54654232 10,2611909 2,8957274 -1,057433
Comparison real consumption/model
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The coefficient of correlation has been downgraded compared to the first results, but the model
is simpler, which is preferable for the monitoring of the consumption. As shown in the graph
above, the model tends to have the same behavior as the real consumption with some drifts from
time to time, which must be investigated.

This work enables to determine EPIs which purpose are to monitor drifts in energy consumption.
To this aim, the Energy Situation of Reference (ESR) must be defined. Since BCF Life Sciences will
be certified in 2025 and the study performed on 2024, the ESR is defined as the 2024 year.




Therefore, the monitoring of the 2025 consumption will be performed through a comparison of the
real consumption and the model (with 2025 parameters and 2024 coefficients calculated above).

The EPl is then defined as:

Consumption 2025

IPE =
F1+*C1+F2xC2+ F3*(C3+ Constant — target(%)

FN Pertinent factor N 2025
CN Coefficient N of the model 2024

This definition allows to always have an indicator around 1 and assess rapidly if the target has
been reached or not. If the EPI is superior to 1, the target is not reached and there is a drift in
consumption whereas if the EPl is inferior to 1, the industrial site is performing better than the set
target.

In order to monitor the energy performance of the site, data must be collected and consolidated
periodically. Thisis done through a collection plan ensuring the quality of the data and its analysis.
Thresholds for any EPI drift can be defined with an alarm for each occurrence which enables to
systematically perform a review of the energy system to evaluate the cause of the drift.

1.3.2.2 Auchan

Auchan is a French multinational retail group founded in 1961. With retailing stores in Europe
(France, Spain, Russia and Poland), Auchan is one of the biggest retailing group employing around
350 000 employees for €32 billion revenues.

Auchan has engaged a contract with ROZO in 2015 for support sessions in order to certify its
hypermarket perimeter. In 2022, Auchan extended its perimeter to supermarket and warehouses,
thus renewing its certification with the audit of:

- 22 hypermarkets and supermarkets, 5 warehouses in 2024;
- 14 hypermarkets and supermarkets, 3 warehouses in 2025;
- 14 hypermarkets and supermarkets, 3 warehouses in 2026.

This approach takes place in the context of the Efficiency Program 2030 launched by Auchan. It
aims at reducing the energy consumption by 30% within 2025 (compared to the engagement
taken in 2015 for the Paris Agreement) and having 100% of decarbonized energy within 2030.
The ISO 50 001 standard is then a relevant tool to reach such objectives. Note that Auchan is also
engaged in ESC processes with ROZO since 2012 in order to help financing their energy
performance work.

None of the chapters of the standard will be presented here since it is very close to what has been
presented above. However, it is interesting to contrast this case study with the previous to
highlights some aspect of the implementation of the ISO 50 001 standard and its specificities.

Compared to the BCF Life Sciences case, Auchan performs a multisite implementation of the
standard whereas the chemical company works on a single industrial site. Auchan, as a large
company, takes decisions at top level and it flows downward to the lower parts of the company
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(i.e. hypermarkets, supermarkets and warehouses), to the operations stations. Therefore, the
decisions concerning the standard are taken at top level, in order to relieve operational workers
from this work but also to harmonize the approach among all stores and logistic platforms. Hence
it contrasts with the approach of an industrial site as BCF Life Sciences which decisions are closer
to the operational activities.

Auchan and BCF Life Sciences differs on the intensity of the energy consumption and the energy
usage as well. Indeed, the chemical company is an intensive energy consumer and has very
complex processes that require deep analysis to measure the global energy performance
(performed by a manager on site). On the other hand, Auchan has processes that are standardized
among all sites and each site have a consumption that is lower than the BCF one. Therefore, there
is no energy manager on site (only operating staff) and the work has to be performed at the
national level.

These two examples show well the two sides of the implementation of the standard in France, and
in Europe, with specialized industrial sites that requires deep analysis and large companies
performing standardized operations having the opportunity to certify a wide perimeter with a
single approach.

Note that even if main decisions are taken at national level for Auchan, some are taken at site level
because of specificities and because the norm requires an engagement of this level as well.
Therefore, operational staff are also involved in the implementation of the ISO 50 001 standard at
some point.
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l.4 Analysis of the Implementation in France

Being non-compulsory, data on the ISO 50 001 and its implementation are not abundant in
comparison to the white certificate scheme. Useful data that can be processed are directly
provided by the ISO and the AFNOR (Association Frangaise de Normalisation —French Association
of Standardization), which is the organism that represents France at the ISO.

On the overall, 23616 companies were certified in 2022 globally with the major countries being
[24]:

- China with 7592 certified companies;

- Germany with 5523 certified companies;
- Spain with 3326 certified companies;

- Italy with 1656 certified companies;

- France with 1407 certified companies.

The same study provided by the ISO also reported the repartition on different sectors, providing
the following results for the main concerned sectors [24]:

- Unknown sector with 13842 certified companies;

- Basic metal & fabricated metal products with 1237 certified companies;
- Rubber and plastic products with 912 certified companies;

- Food products, beverage and tobacco with 894 certified companies;

- Chemicals, chemical products and fibers with 574 certified companies.

Note that the study is not as complete as expected since the large majority of the certified
companies are classified in “Unknown sector”. However, there is a possibility to extrapolate some
trends from these data.

China is the country with the most certified companies, explained by the fact that China is the
largest industrial country in the world. The reciprocal is not necessarily true since other important
industrial and economical countries such Russia, the United States or Canada are not evenin the
top 25.

Focusing on the European case, Germany is by far the country where the implementation of ISO
50 001 was the most adopted, explained by the fact that it is mandatory for companies with
annual final energy consumption of over 7.5 GWh. In addition, and similarly to what has been
noted before, Germany has the strongest industry in EU and this another explanation to this
numerous implementations.

In comparison to the global situation, the integration of the standard in the EU is way higher, with
13 countries in the top 20 for a total of 14231 certified companies over 24954 (57% of total top
20).

The French case counts 1407 certified companies with 5307 sites. The most represented sectors,
expect the Unknown sectors, are [24]:

- Chemicals, chemical products and fibers with 42 certified companies;
- Basic metal & fabricated metal products with 37 certified companies;
- Financial intermediation, real estate, renting with 35 certified companies.

This ranking is similar to the global ranking, with the integration in the top represented sector of
the Financial intermediation, real estate, renting one. Again, with 968 classified in the Unknown
sector, these data are to be completed. From ROZO’s experience, a large part of the
implementation in France are performed by wholesalers such as Auchan or Intermarché.
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To apprehend the physiognomy of the implementation of the ISO 50 001 standard in France, the
AFNOR provided a study in 2024 reporting several results which are compared with the report
published in 2019 [25].

SECTEUR' ) NOMBRE NOMBRE
D'ACTIVITE D'ETABLISSEMENTS DE COLLABORATEURS
7 7
18 % 29 % 18 % 28 %
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Figure 13 - Implementation of the ISO 50 001 in France by typology of firm [25]

These charts assess the typology of the certified companies in 2024.

The industrial and construction sector is largely represented with 73% of the certified companies
foronly 12% in the energy, water, waste products, services, transportation and agriculture sectors
and 15% in the services, commerce and public sectors, which is logical with the abovementioned
global results. In terms of size of companies undertaking the certification path, the majority
concerns large and very large companies (in terms of number of employees and results):

- 28% with more than 250 employees and 54% with more than 2500 employees;
- 67% with annual revenues greater than €50 million.

These results are consistent with energy intensive companies (usually companies from industrial
and construction sectors) requiring reducing their energy consumption. The already existing
knowledge and resources in implementing systemic standards (such as ISO 9 001 for quality)
favorize the implementation in large and very large companies. The economic aspect is relevant
for the dedication of resources in the implementation of such systems. This particular topic has
been addressed in the study as well providing the following results:
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EVALUATION DU BUDGET GLOBAL ANNUEL TEMPS DE RETOUR SUR INVESTISSEMENT
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Figure 14 - Finance related to the implementation of the ISO 50 001 [25]

Figure 14 assesses the annual budget and ROI for the implementation of the EMS. In comparison
to the annual revenue of the majority of the certified companies, the implementation of the EMS
represents a very low percentage. In addition, the ROl is in majority between 3 and 4 years or even
lower.

Note that around 40% of the certified companies did not answer to this question, because of
confidentiality reasons or more simply the difficulty to assess these amounts because of the lack
of human and technical resources allocated to the ISO 50 001 is some companies, especially in
small ones.

ECONOMIES REALISEES GRACE AU SMEN, ECONOMIES D'ENERGIE REALISEES A CE JOUR,
EN % ANNUEL DU MONTANT DES FACTURES EN % ANNUEL DE PERFORMANCE
ENERGETIQUES ENERGETIQUE*

I Moins de 5% B Moins de 5%
B Entre 5 et 9% B Entre 5 et 9%
Entre 10 et 19% Entre 10 et 19%

F;'gure 15 - Savings related to ISO 50 001 implemeﬁa?ion [25]
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In terms of cost savings, which are closely related to the ROI presented before, an EMS allows to
decrease the energy bill by 0 to 10% but this indicator is not accurate since it is subject to the
fluctuation of the price of the energy. What is relevant here is the real energy savings in kWh, which
compared to the cost savings, present better results with a higher percentage of companies
having energy savings between 10% and 20% of the energy bill.
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Conclusion

The European Union, with the Energy Efficiency Directive, set clear objectives to the members
states in order to achieve energy consumption reduction, which is at the core of the climate
issues. The European Energy Directive, as presented in the related parts, strongly incentivizes the
member states to achieve their goals with compulsory measures such as white certificates
schemes and non-compulsory measures such as the implementation of the ISO 50 001 standard
to monitor the energy consumptions.

These two dispositive are complementary, especially in the industrial sector, in the sense that the
implementation of the ISO 50 001 allows to have an overview of the energy flows and therefore
detect improvement opportunities, which can be financed thanks to the Energy Saving
Certificates scheme.

Another advantage arising from the EED and the White Certificate scheme is the principle of the
polluter/payor. This principle releases the states from having a role of intermediary as he might
have for the Carbon Tax scheme for example. There is then a simplification allowing the member
states to have a single role of regulator.

What appears to be an efficient dispositive to carry out the energy renovation in Europe, is in fact
full of defects. While the implementation of the ISO 50 001 standard might be a right step for the
detection of energy saving opportunities, the White Certificate scheme struggles to address
efficient renovation works.

Several reasons have been reported before such as the overestimation of the energy savings
because of the inflation of volumes with bonification, the fraud and the imbalance between the
sectors that are actually concerned by renovation works due to market levers where the scheme
is primarily seen as an opportunity for companies to make money, regularly or not, and the
increasing complexity of the dispositive leaving non-expert on the edge of the key.

Today in France, the dispositive has reach a dead end because of the defects mentioned above.
The path of choosing another dispositive is being considered by the government but might not be
the solution as the acquisition of competences on a new dispositive could take time and harm
the energy efficiency policy.
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ANNEX A - Standardized Sheet

Each standardized sheet consists of the following sections:

Sector of application: This part indicates the type of building concerned by the operation: its
sector (IND, BAT, etc...), its age (new or existing building), other information (such as surface area).

Name: This is a phrase summarizing the standardized operation.

Conditions for issuing certificates: This part explicitly describes the technical characteristics to
be met (thermal resistance, thickness, electrical power, use, etc.) to ensure that the equipment
installed actually achieves the energy savings set out in the form. This section also specifies the
ESC mark to appear on the proof of completion of the work (the mark serves as proof that the
eligible equipment has indeed been installed) and any specific supporting documents to be
included in the file.

Conventional lifetime: This is the statistical average of the equipment's lifetime, which is used to
determine the discount rate needed to calculate savings in kWh cumac.

Amount of energy savings in kWh cumac: This is calculated using table(s) that quantify in kWh
cumac the energy savings achieved thanks to the operation. The data in the tables is the result of
calculations based on a reference situation, using nationally recognized statistical data (ADEME
studies, data from the Centre d'Etudes et de Recherches Economiques sur l'Energie, etc.) on
consumption for different uses and the performance level of different equipment.

For this type of action, a ESC claimant must ensure compliance with certain points, which must
be mentioned in the supporting documents: the identity of the beneficiary, proof of commitment
and completion of the operation, the active and incentive role, standardized attestations on
honor, compliance with the criteria and conditions of the forms, non-cumulation with other
schemes (Fonds Chaleur etc...) and energy poverty criteria (if this type of ESC is claimed).

Below there is an example of a standardized sheet. The sheet is the BAT-TH-116 - Building
management system for heating and domestic hot water, of which the calculation of the
volumes has been described above.
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Certificats d’économies d’énergie

Opération n® BAT-TH-116

Systéme de gestion technigue du batiment pour le chauffage,
I’eau chaude sanitaire, le refroidissement/climatisation,
I’éclairage et les auxiliaires

L. Sectenr d’application
Ban —= -

1. Denomination
Ivhse en place d'un systéme de geshon techmque du batiment powr un wsage chanffage e, le cas échéant, ean chaude
sanatamre, refroidissement’climatisation. éclairage ef auwalhaires.

Le simple racoordement d'un batiment 3 un systéme existant de gestion techmique du batiment n'est pas éligble 3
la présente fiche.

La présente opération n’est pas cumulable avec la fiche BAT-EQ-127 et est applicable aux opérations engagees
avant le 1% jamvaer 2025,

3. Conditions pour la délivrance de certificats
La mize en place est realisée par un professionnsl

La présente fiche concemne soit |"achat d"un systéme neuf de geston techmaque du batmment, soit ' amelioration d'uwn
systeme existant de geshon techmique du batiment. Dans le cas de 1'amehorahion d'un systeme existant de geshon
techmique du batiment, le systéme exstant avant I'operation est au plus de classe C au sens de la nomme NF EN
15232-1.

Le systame de gestion techmgue du bitiment scquis ou améliore assure, par un systeme d automatisation centralisé,
les fonctions de régulafion de classe B ou A au sens de |3 norme susnommée pour 1'usapge chanffage et, le cas
achéant les wsages ean chaude sanitamre, refroadissemyent'climatication, éclairage ou amahares.

La prewve de la réahsation de 1" opération menhormme la mise en place d’un systéme de geshion techmique du batment
assurant, par un systéme d'automatization centralizé les fonchons de régulation de clazsse B ou A au sens de la
porme MF EN 15232-1.

A defaut, la preuve de la réalisation menhionne la mase en place d'un systéme avec ses marque ef référence et elle
est accompagnee et elle est complétée par un document 1ssu du fabricant ou d'un orgamisme étabhl dans 1"Espace
sconomnque europesn ef accradité selom la norme NF EN ISOACEL 17065 par le Comuté francais d’accreditation
(COFRAC) ou tout auire orgamsme d accréditation signataire de 1'accord européen multilatéral pertinent pris dans
le cadre de la coordination européenne des orgamismes d’accreditation.

Ce dorument indique que le systéme de marque et référence installs est un systeme de gestion techmque du batiment
assurant, par un systéme d'automatization centralizé les fonchons de régulation de clazsse B ou A au sens de la
porme MF EN 15232-1.
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4. Durée de vie conventionnelle
15 ams.
Pour un systeme de geshon techmque du batiment 1nstalle de classe A -

Surface
chauffée
gérée par

Montant en kWh cumae par m* de surface chanffée gérée par le systéme Zone le systéme
pour I'usage considére Clhimatique pour
l'usage
considére
(™)
Secteur Fefrondissement ) o
& 2ctivits Chanffage Climatisation ECS | Eclawrage | Awahaire Hl 1,1
Buream: 400 160 16 190 19
Enseirnement ol 111] 71 30 49 B H» |09
Commerces £60 160 3l 13 B X X 5
Hatellane,
restauration 420 71 M4 74 8
Sante el 111] 71 95 12 pt HI |06
Autres 4 -
S ectenrs ol 111] 71 16 12 B
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Pour un systeme de geshion techmque du batiment imstalle de classe B -

Surface
chauffee
gerée par

Montant en kWh cumac par m? de surface chanffée gérée par le systéme Zone le systeme
pour I'usage considére Clhmatique pour

I'usage
considére

{m?)
Secteur Refrondissement ) -

3" artivits Chanffage Climatisation ECS |Eclawrage | Amahare Hl 11
Bureamx 300 130 8 LI 10
Enseizgnement 120 35 45 4 5 H2 |09
Commerces 300 66 3 13 5 X X 5
Hatellene

2 * - -

ot o 130 s 17 40 5
Sante 140 35 48 12 18 H3I |06
Antres = =
P 120 35 3 12 5
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Annexe 1 i la fiche d’opération standardisée BAT-TH-116,
définissant le contenu de la partie A de 1*attestation sur I'honnenr

A/ BAT-TH-116 {v. A38.3) : Mize en place d’un systéme de gestion technigue du bitiment pour un usage
chauffage et, le cas échéant, ean chaude sanitaire, refroidizsement'chimatization, éclairage et auxiliaires.

*Date d’engapement de I'opémation (ex : date d’scceptation du devis) @ ..o
Diate de premve de realization de 1 operation {ex : date de la fachare) : ...
Féfarence de la facture @ ..
‘hhmdnsm&mmmnmdehcnpmpmz ............................
‘Aﬂ:Esenkstlmm

HNB : L mmmmmgﬂmhl“mmiﬂli
*Bitiment tertisire existant depuis plus de dewx ans 4 la date d’enpagement de opération : o OUL o NON

*"ppération concerne {cocher une seule case) -
o I'achat d*on systéme neuf de gestion technique du batiment
o I'amélicration d'un systéme existant de gestion technigue du batiment

Dans le cas de I'amélioration d'un systéme existant de gestion technique du bitiment, le systéme existant avant 1 opération est
am plus de classe C: o OUI o MO

*Sectenr d°activite -

o Buresux

o Enseizmement

o Commerces

o Hotellerie /Restauration

O Sant

o Amntres secteurs

*Susrface (en m®) perée par le systéme pour le ou les usages suivants :
Chanffage

M B. : Renssignez les surfaces {en m®) qui correspondent aux nsages geses par le systéme de gestion technique du batiment.
Le systéme de pestion technique du bitiment gére I'nsape chanffage et, le cas echeéant les usages ean chande sanitaire,
refipidissement/climatication, éclairaze ou anxiliaires.

*Le systéme de gestion techmique du batiment installé est, selon la norme NF BB 15232-1, de -
o Classe A
o Classe B

.A:uera:nplqummls marque ef reférence du systéms ne sont pas mentionnéss sur la preave de réalisation de 1'operation -
*Narque du systéme - ...
*Référence du systéme : .

Drams la cas o le systéme de gestion technique du bitiment installé gére plusieurs batiments, il convient de renseizner une partie
A pour chague bétiment.
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ANNEX B - 1SO 50 001 data by country and by sector

Top 40 countries having implemented ISO 50 001

Country certificates sites
China 7592 7620
Germany 5523 16452
Spain 3326 4636
Italy 1656 3496
France 1010 5307
United Kingdom of Great Britain and Northern

Ireland 924 3751
India 894 1232
Hungary 562 1017
Turkey 527 679
Taiwan, Province of China 456 1285
Austria 390 691
Czech Republic 332 471
Croatia 310 373
Ireland 255 255
Poland 250 435
Bulgaria 225 242
Latvia 214 217
Greece 178 280
Chile 167 199
Peru 163 167
Thailand 132 166
Belgium 122 196
Netherlands 112 216
Russian Federation 103 207
Serbia 103 115
Viet Nam 103 115
Portugal 98 109
Indonesia 97 115
Costa Rica 91 130
Singapore 87 86
Brazil 86 190
Korea (Republic of) 85 122
Argentina 81 116
Romania 78 239
United Arab Emirates 76 182
Denmark 75 176
United States of America 68 243
Sweden 66 238
Finland 59 218
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Egypt 57 60

Implementation by sector

Sector Number
When Sector not known, fill data here 13842
Basic metal & fabricated metal products 1237
Rubber and plastic products 912
Food products, beverage and tobacco 894
Chemicals, chemical products & fibres 574
Electrical and optical equipment 560
Construction 506
Electricity supply 397
Other Services 372
Machinery and equipment 359
Transport, storage and communication 342
Wholesale & retail trade, repairs of motor vehicles, motorcycles & personal &

household goods 309
Water supply 290
Concrete, cement, lime, plaster etc. 288
Mining and quarrying 263
Non-metallic mineral products 249
Pulp, paper and paper products 240
Financial intermediation, real estate, renting 227
Textiles and textile products 184
Engineering services 153
Pharmaceuticals 135
Recycling 131
Other transport equipment 129
Education 115
Health and social work 115
Public administration 113
Other social services 104
Manufacturing not elsewhere classified 87
Manufacture of wood and wood products 83
Gas supply 73
Printing companies 68
Information technology 60
Manufacture of coke & refined petroleum products 41
Hotels and restaurants 41
Agriculture, Fishing and Forestry 38
Shipbuilding 36
Aerospace 27
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Nuclear fuel
Publishing companies
Leather and leather products
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