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Abstract 
 

This report discusses the ambition of EDF, a French electricity provider, to offer new services to its 

customers. With the emergence of the smart grid that will be operational in 2020 in France, there are 

several opportunities that have to be taken. One of them is to be able to offer a suitable monitoring 

system to its customer.  

This study tried to emphasize the important aspects and features that are required in such a system. 

Several solutions that are currently being commercialized in France have been analyzed. A grading 

has been made according to the technical functionalities and the business models have been 

analyzed.  Recommendations for EDF have also been made in order to help the company to choose 

the right monitoring system. 

Key words: Energy efficiency, saving potentials, EDF, Smart Grid, monitoring software programs, 

buildings, Smart Electric Lyon 
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I) Introduction 
 

France was, during the period of this project, organizing and hosting COP21. It is a crucial conference 

as it needs to achieve an international agreement on the climate, applicable to all countries, in order 

to reduce and keep the global warming below 2°C. 

In this context, French companies are working a lot around this field and trying to reach several goals 

fixed by the ADEME (“Agence de l’environnement et de la maîtrise de l’énergie”, The Agency for 

Environment and Energy Management) (ADE). 

One of these goals is to try to reduce the energy consumption in buildings and the tertiary sector. 

At the same time, ERDF (“Électricité Réseau Distribution France”), which is in charge of the 

distribution grid, wants to incorporate smart meters called “Linky” (ERDF lance le compteur 

électrique intelligent, 2015) in every French household by 2020.  With the appearance of the smart 

grid, many new services will emerge. 

Therefore,this report explains the electrical and energy market in France, the different stockholders, 

and why EDF thinks that a significant reduction of the energy consumption is possible, especially in 

buildings. 

Then, different startup solutions allowing companies to monitor and reduce the electricity 

consumption in buildings (energy efficiency systems) are going to be presented. Those solutions are 

analyzed and compared technically and their business models are discussed. 

A solution called  “eGreen” is explained in details. Its implementation and testing in a student 

residence at a well-known university campus in Lyon (INSA de Lyon) is also approached. 

Finally, the discussion will focus on the important aspects to consider when dealing with monitoring 

solutions and the recommendations that can be given for EDF. 

II) Methodology 
 

The main goal in this report is to adress the following questions:  

“Which innovative startup solutions can help monitoring and reducing the energy consumption, and 

be tested in the project Smart Electric Lyon? What are the important features that they need to 

incorporate?” 

To be able to find a solution to this problem, the report is split in 5 parts: 

- Background and context, explaining the Smart Electric Lyon project and the French electricity 

market 

- Technical comparison of energy monitoring software solutions 

- Analysis of the business model of the selected solutions 

- Implementation of one of those, called eGreen, in a residential building. 

- Discussion  
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III) Context and Background 

1) EDF in a nutshell 
 

“Électricité de France” (EDF) is a French electric utility company owned by the French State. 

EDF Group is actually the world’s biggest electricity producer and covers all sectors of expertise: 

generation, trading, transmission grids. 

To be aware of the strength of this company in the European and global market, fig 1 shows the key 

figures of EDF and why it is the world’s biggest electricity generator:1 (EDF) 

 

Fig 1 - key figures of EDF 

EDF is, thus, a global company, solidly anchored in the European market (France, UK, Italy, Poland  

...). However, it also has several industrial operations in Asia and the United States, and has R&D 

centers in several places around the world including US, Germany and China. 
                                                           
1
 www.edf.fr 
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Its activities are through the full energy value chain: 

 Upstream: Nuclear, thermal, hydro, renewable 

 Middle stream : Transmission and distribution 

 Downstream: power & gas sales, energy commodity trading, energy services. 

 

The group energy mix for the entire operations can be seen in fig 2. It shows that EDF still relies a lot 

on fossil energy. However, EDF wants to increase considerably its renewable energy part in the 

following years. (EDF group) As part of its CAP 2030 strategy, EDF which is the european leader in 

renewable energies, has set itself an extremely ambitious goal : to double the Group's net installed 

power in the field of renewable energies, thus increasing from 28 GW today to over 50 GW in less 

than 15 years. Thus, EDF needs to adapt quickly to the Smart Grid that is being implemented in 

France. This will be explained later in this report. 

 

Fig 2 - EDF energy mix 

With its 37.9 million customers worldwide, 169139 employees, 65.2 B€ of sales, 623.5 TWh of energy 

generated and 117.1 g of CO2 per KWh generated, EDF is an important actor of the energy market. 

(EDF) 
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2) Smart Electric Lyon 
 

Smart Electric Lyon is an EDF initiative on the Grand Lyon area and is one of the most important 

experimentation programs dealing with the change in the usage of electric power. (Press Release, 

2014) Fig 3 shows where the Smart Electric Lyon project takes place. 

 

Fig 3: Smart Electric Lyon localization 

Its main goal is to test innovations. It has around 25 000 consumers, which are households, 

companies and local authorities. EDF helps them in knowing and understanding their power 

consumption, and reducing it, thanks to several innovative solutions proposed by EDF or their 

partners.  

As it is explained more deeply later, my role in this project is to find, understand, analyze and test 

startup’s solutions that reduce the energy consumptions in building in the tertiary sector. (Smart 

Electric Lyon) 

                    

Fig 4: Resources of the Smart Electric Lyon project 

Fig 4 shows the resources involved in the project. 

A €15 million R&D 
investment  

Resources 

Project office in Lyon 
Part Dieu 

60 people working full 
time 

IT Platform to collect 
data 
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In the current framework, EDF has taken the initiative to bring together the main industrial actors in 

electricity market around a collaborative project of an industrial demonstration of what could be 

achieved in the area of Smart Grid beyond the point of electrical metering. Smart Electric Lyon is 

steered by a consortium built around EDF and supported by ADEME as part of the Invest in the 

Future initiative - it includes 21 partners from the industry and research sectors, as shown in fig 5: 

manufacturers of electric materials and equipment, telecoms operators, cutting-edge technological 

research centres - they are all working together to develop, combine and evaluate innovative 

solutions. Greater Lyon was chosen as the pilot city because of its commitment to innovative projects 

that will shape the city of tomorrow and improve mobility, quality of life and the environment.  

 

Fig 5 - Stakeholders in the Smart Electric Lyon project 

The objective of this industrial demonstrator is to collectively find a development model for Smart 

Grids downstream metering. The purpose is, thus, to identify the technical, economic, behavioral and 

regulatory levers to control and modulate consumption and notably to contribute to smoothing 

power demand peaks and intermittency management needs. 

Solutions and equipment that will contribute to the success of the demonstrator will define the norm 

of what the smart home or smart building would incorporate and are solutions that are to needed to 

hasten energy transition in France and worldwide. 

The project thus provides a demonstration platform for manufacturers around objectives and 

common methodologies. It is observed and tested, in normal use, a wide variety of solutions and 

equipment "Smart" including: 

 Smart terminal equipment 

 The services of information, awareness and client involvement 

 Providing innovative, technological and tailored offers that contribute to a better energy 
management in the building 
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 The use of communicative support tools (energy managers and / or energy box), allowing 
users to maximize the opportunities offered by these innovative tariffs via smoothing the 
demand peak for example. 
 

Behavioral changes induced by these customers equipment and services will be observed and 

analyzed by teams of sociologist and ergonomist allocated to the project. Technological convergence 

and interoperability of different equipment will also be evaluated. 

The project has a goal of testing solutions in one hundred tertiary sites by the end of 2016. By 

implementing different solutions on a large scale the goal is to reach useful results that can be 

interpreted with statistical tools and hopefully it would be possible to draw conclusion and identify 

trends that ensure a successful energy transition. The behavioral changes induced by these 

customers equipment and services, and the potential flexibility of demand for different categories of 

electricity consumers, among industrial and tertiary buildings will be particularly analyzed. Smart 

Electric Lyon, because of the wide scope of the project, the large budget allocated and the expertise 

inherited from EDF, is a promising project dealing with smart grid and energy management in 

Europe’.  

The interfacing of the technical installations experimented with the existing energy management 

devices must be ensured and happens to be more problematical than predicted most of the time; 

this is the reality of the field. Several solutions will be tested around the architecture in order to build 

an exhaustive survey of all the technological possibilities. 

 

Fig 6: Planning of the project 
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The project runs from 2012 to 2016, as it can be seen in Fig 6, in the territory of Greater Lyon, 

innovative region with international reputation, which is essential to make this a showcase of an 

industrial testing. 

It is expected that by 2016, one hundred sites may be able to lower their power load for a specified 

period. Curtailments are usually made in winter but tests to adjust the equipment can be done 

throughout the year. There are currently 45 instrumented sites in the “Business to Business” sector, 

with expectation to reach 100 sites equipped by 2016. 

Adding and experimenting new sites is not an easy task as it requires the following actions:  

 Prospecting with the institution’s administrative management offices. 

 Technical visit on site and analysis with technical expert (integrator, electrician, energy 
manager of the site…). 

 Establishment of contracts and agreements that describe the wherefores of both parties 
involved. It is important to note that Smart Electric Lyon, as an experimentation project, has 
no lucrative purpose. 

 Digital set up and configuration of access to remote data. 
 

Because of the diversity of the industrial sites that are experimented within the framework of Smart 

Electric Lyon (eg offices, shops, academic group, town hall, factories, universities…) a strong technical 

background and expertise is required in a large number of various scientific disciplines to produce 

relevant analysis. 

3) Smart Grids in France 

3.1) Smart Electricity systems 

 

To have a good understanding of a Smart Grid, it is important to first give the definition of a smart 

electric system. (Roadmap for Smart Grids and electricity systems integrating renewable energy 

sources, 2014) 

Smart electricity systems come from the merger of two technologies: the electricity system 

technologies, and ICT (information and communication technologies). By Smart Electricity Systems, 

people are referring to a set of technologies (electrical equipment, software, communication 

methods and components) which are integrated into the electric system and the strategies helping to 

manage this complex system. Speaking about smart electricity systems is not limited to the grid.  

This term can also be defined as “a network that can intelligently integrate the actions of all users 

connected to it – generators, consumers and those that do both – in order to efficiently deliver 

sustainable, economic and secure power supplies” (Smart Grid european technology platform) 

The electric power system includes the generation sites, the several places where the electricity is 

used and consumed, the electric transmission infrastructure and the methods to organize all these 

resources.  

The grid is part of this system’s infrastructure and includes the public transmission network and the 

distribution network. The first one is used for routing large quantities of electricity over long 
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distances while the second one is for routing electricity over the last few kilometers at local level and 

that serves users. 

The implementation and deployment of smart electricity systems depend on economic variables 
(investment, business models etc.) and on collaboration between players involved in grids, new 
energy technologies and information and communication technologies as it is shown in fig 7.  
(Roadmap for Smart Grids and electricity systems integrating renewable energy sources, 2014) 
 

 
Fig 7: Types of players in the smart electricity systems industry 

3.2) Smart Grids 

 

The French Energy Regulation Commission (CRE, Commission de regulation de l’énergie) wrote that: 

“to face the changes in the energy landscape, the electric system will have to be modernized. The 

French and European context in which the grids developed leads us to favor the deployment of Smart 

Grid technologies rather than the replacement and massive reinforcement of conventional networks 

and production capacity. Integrating new information and communication technologies into the grids 

will give them a greater ability to communicate and enable the actions of the stakeholders in the 

electric system to be taken into account while ensuring a more efficient, economically viable, secure 

power supply.”  (CRE) 

For the International Energy Agency(IEA), “Smart Grids are a key suite of technologies to deal with 

pressing current and future needs in the electricity sector and to enable the effective adoption of 

low-carbon technologies such as variable renewable energies and electric vehicles."  (OECD/IEA, 

2011) 

Thanks to the smart grids, the electric system is piloted in a more flexible way. Several problems and 

constraints can be handled thanks to smart grids, such as the intermittency of renewable and the 

development of new uses. It is explained later. 
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The current system, where the real time balance is ensured by adapting the production to the 

consumption, will evolve to a system where the adjustment will be made by the demand, making the 

consumer be a real actor. 

 

Fig 8: Example of a Smart Grid system 

Fig 8 shows an example of a smart grid. As it can be seen, Smart Grids need to take into account the 

production from traditional generation systems but also from households and buildings. Moreover, 

the consumer is a real actor of the grid. Adjustment is made by the demand, for example by asking 

the consumers to lower its consumption during peaks. Communication boxes transmit information to 

the network and to the consumers. 

The emergence of new environmental goals 

To deal with the current environmental concerns, the European Union has adapted ambitious goals, 

called the “3x20”. By 2020, they want (CRE): 

 To increase to 20 % the share of renewable energies in the European energy mix 

 To reduce by 20 % the CO2 emissions in all EU countries (compared to the CO2 emissions 

figure of 1990) 

 To increase the energy efficiency by 20% 
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Following this European policy (CRE), France has adopted, through different laws, several measures 

to control energy demand. France is also committed to divide by four emissions of greenhouse gases. 

Those political objectives change in depth the use of energy and the power system management. 

The development of renewable energy and new uses of electricity leads to the need to modernize 

the electrical system 

Along with the development of renewable energy, electricity uses are undergoing fundamental 

changes. Some existing uses have grown considerably (air conditioning, electric heating). Others, 

such as electric vehicles and heat pumps, grow and will increase the electricity consumption which is 

already rising sharply this past 40 years as it can be seen in fig 9. However, the efficiency has also 

increased those last years which explain the stagnation that can be seen.  (Actualitix) 

 

Fig 9: Electricity consumption per capita in France 

These changes modify the management of power grids because: 

 Electricity consumption has strong variations depending of the season (consumption is 

higher in winter than summer; and is subject of peaks and of peaks-hours. 

 Power generation means are more and more variable, due to the intermittent renewable 

sources 

 The development of decentralized generation leads to increasing very significantly the 

amount of production sites and to inject energy on distribution networks designed to deliver 

and not collect. 

These constraints require reviewing the usual rules of network operation. 

Those mutations modify the management of the power system balance 

So far, the balance of the power system was mainly achieved by controlling the energy supply in line 

with demand, supply conditions and costs. (CRE) 
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Today, the new energy situation described earlier does not permit to manage the electrical system in 

this way. Due to the difficult nature of controllable supply, the adjustment that balances the 

electrical system is not only the supply but also the demand. That is why the demand should be 

actively managed, for example by encouraging consumers to fade during consumption peaks 

(curtailment). 

The electrical system must be modernized 

The management of electricity grids, which were centralized and unidirectional from production to 

consumption, will be bidirectional thanks to smart grids.  (ABB revue, 2011) 

This is a huge change in how to design and operate the network. The solution of making only 

strengthening of networks is suboptimal and quiet difficult to achieve, given the growing population 

in cities, the difficult social acceptability of new infrastructures and the high costs of investment 

required. This adaptation of the electrical system must go through the integration of new 

information and communications technology networks. 

Making the grid becoming smart 

Smart grids are interconnected because they incorporate features from the information and 

communication technologies. This communication between different points of the network can take 

into account the actions of different players in the electrical system, including consumers. The 

objective is to ensure balance between supply and demand at any time with responsiveness and 

reliability. The aim is also to optimize network operations. The electrical system goes from a linear 

chain that works linearly to a system where all players are interacting.  (New Energy Consumer, 2012) 

Thus, the current grid needs to be instrumented in order to become “smart”. 

Currently the transportation network is already instrumented, for security of supply reasons. 

However, distribution networks are poorly endowed in communication technologies, because of the 

very large number of stations, lines, and consumers connected to these networks. The challenge of 

the smart grids therefore lies mainly in the distribution network. 

 3.3) Smart Grids in France 

 

Linky Smart Meter in every french home by 2020 

ERDF, which is the company in charge of the distribution network, wants to incorporate smart 

meters called “Linky” in every French household by 2020. (ERDF) 
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Fig 10: Smart Meters planning 

Linky Roll-out:  

 Today: 300 000 smart meters in France of which 170 000 smart meters are in the Grand Lyon 

area.    

 Installations of 3 millions of smart meters by 2016 

 35 millions of smart meters by 2020  

Fig 10 shows how the deployment is planned. Most of the smart meters will be installed 

between 2017 and 2019. 

3.4) EDF’s interest in Smart Grids 

 

EDF is of course interested in smart grids, for several reasons that are already explained before: 

 The new smart meters “Linky” will be installed in all the households and buildings by 2020. 

EDF needs to adapt to this change and adapt its pricing, contracts …  

 EDF is a huge energy producer and needs to be aware of the constraints of the network in 

order to adapt its production. 

 EDF will want to ask customers to lower their consumption during consumption peaks 

(curtailment) : it needs to adapt its commercial offers (how much do they need to pay the 

customers who decide to consume less during peak hours) 

 EDF is aware that there are many new services that will appear thanks to the smart grids, and 

wants to be part of this new market. 

 “One of the major selling points of smart grids is the ability of various elements of the smart 

system – from end-user appliances to generators – to coordinate with one another to 

respond to the needs of other elements of the grid. In peak load situations, commands can 

be sent to appliances to power down temporarily; for intermittent renewable generation, 

some loads can be shifted to coincide with periods when extra power is available.” (Alliance 

to save energy) 
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4) Energy saving potential 

4.1) Energy efficiency 

 

Energy efficiency can be defined as the ratio between the service delivered (performance, product, 

power, comfort, service) and the energy which was devoted to it. 

Improving the energy efficiency can be, therefore: 

 Increase the quality of the service provided, with the same energy consumption 

 Reduce the energy consumption, with the same service provided 

 Achieve both simultaneously 

Thus, Energy efficiency solutions aim at improving the services provided with a lower energy 

consumption 

Fig 10 explains the levers of energy efficiency (Federation des industries Electriques Electroniques et 

de Communication, 2011). 

 

Fig 11: Energy efficiency levers 

This figure shows that energy efficiency can be summarized in three important aspects: 

 Modifying the users’ behavior :  

o Showing the consumption  

o Eco gestures ... 

 Intelligent measures and regulation systems, automation, efficient products 

 Isolation, air permeability  

Those aspects will lead to the reduction of the consumption. 

Energy 
efficiency 

Display the 
consumption 

measure the 
energy 

consumption 

Use high 
performance 

products 

Regulate and 
manage 

Integrate 
renewable 
energies 
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4.3) Energy saving potential for buildings 

 

The energy-savings potential of a building is not equal across all buildings in a large portfolio, but 

buildings with the highest potential (i.e the oldest ones) have an average energy-saving 

opportunity of 41 percent, according to a report from energy auditing software maker 

Retroficiency.
2
 

Energymanagertoday.com states that: “the report also found that end uses that consume a small 

proportion of energy can offer large savings.  For example, lighting, a common focus of energy 

efficiency projects because of its potential to provide a quick payback, accounts for a relatively 

small portion of current end-use consumption across most use types”. 

Retroficiency said that annual building savings can significantly increase if owners or managers 

are willing to raise their payback thresholds. Fig 12 shows end use saving potential, by building 

size. 

 

Fig 12 : End-Use Savings Potential by Building Size 

However, retrofitting and changing systems are not the only way to reduce energy consumption.  

According to the FIEEC report, 10-15 % of the energy consumption can be saved only but monitoring 

the energy consumption. This is explained in the following parts of the report. 

4.4)  Energy saving actions in the tertiary sector 

 

                                                           
2
 http://www2.retroficiency.com/report 
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There are several measures that can be done in order to reduce the energy consumption in buildings. 

According to the FIEEC, here are several solutions that can be installed in a building in order to 

reduce the energy consumption: 

A) Measuring of the energy performance: 

A measuring and monitoring system is a good way to reduce the energy consumption in a 

building. According to the FIEEC, there is a potential gain of about 10-15 % of the energy 

consumption. (Federation des industries Electriques Electroniques et de Communication, 

2011). Monitoring the energy systems can help the energy manager of the building to target 

the inconsistencies that can be found: for example, some electric devices which are turned 

on at night, where no one is in the building.  

Furthermore, when you are aware of your consumption, you are more inclined to reduce it. 

(Les numériques) 

Analyzing the load curve shows the different usages that consumes too much.  

B) Lighting: 

A good quality lighting design, effective materials (lamps, lights, auxiliary power supply), 

power management and variation system tailored to the needs can reduce significantly the 

energy consumed for lighting : up to 70% of the electricity savings. (Federation des industries 

Electriques Electroniques et de Communication, 2011)  

Furthermore, a 8.6 W LED, with 800 lumens and a lifetime of 4.6 years, costs way lower than 

an equivalent incandescent lightbulb that will last no longer than 0,46 years and uses 60 W. 

(Philips) 

Thus, adapting the lighting can also reduce considerably the operating costs. 

C) Heating 

During the installation or the renewal of a heating system / or production of domestic hot 

water, it is important to take high performance equipments 

At least 30 % (of the heating consumption) of energy savings with a condensing boiler 

compared to a 15 years old boiler. (Federation des industries Electriques Electroniques et de 

Communication, 2011) 

D) Domestic hot water 

50 % of the energy consumption for heating water can be saved by choosing an adapted 

system. (Thermodynamic water heater) (Federation des industries Electriques Electroniques 

et de Communication, 2011) 

E) Heat pumps 

They can help reduce 30 % of the energy consumption for heating and conditioning. 

(Federation des industries Electriques Electroniques et de Communication, 2011) 

F) Centralized air condition system 

1 KW of electricity consumed gives back 3 to 4 kW of cooling power. (Federation des 

industries Electriques Electroniques et de Communication, 2011) 

G) A good building management system reduces the total energy consumption by 10 to 30 % 

As seen previously, monitoring and displaying the energy solution is also a good mean to reduce the 

energy consumption. Several software solutions can help reducing the energy consumption and are 

thus studied in this report. 
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EDF would like to be able to offer to its customers new services and is seeking for a good monitoring 

software program that can be interesting for them.  

 

4.5) Tertiary building 

 

As stated before, buildings have huge energy saving potentials. EDF understood that there are 

several good opportunities that can be taken in this sector. Companies are ready to buy software 

solutions that can significantly help them lower their energy consumption. With payback times which 

are below 2 years, most of the solutions that can be found in the market are affordable. 

EDF is losing market shares in the tertiary sector, and is trying to find new solutions and services that 

can be attractive to  the customers and help in EDF winning tenders. 

Furthermore, with the new smart grid that is getting implemented in France, EDF will want to ask the 

buildings to do curtailment. Curtailment is the reduction of a building’s electrical consumption 

during peak usage periods, helping EDF to be able to provide electricity to everyone. Thus, EDF needs 

to test all the new solutions that can be linked to curtailment. 

In Smart Electric Lyon, one of the objectives is to reduce the energy consumption in buildings.  

Thus, it is really interesting to give key figures, to better understand this sector in France. 

 According to CEREN (Centre d'études et de recherches économiques sur l'énergie), tertiary buildings 

if France are: 

 900 millions m² of floor area 

 1,225 millions establishments 

 223 TWh of energy consumption (primary energy) 

 96 TWh of electricity consumption (45 TWh are dedicated for buildings electrically heated) 

Fig 13 shows the total heating energy consumption and the share of electricity, fuel, gas and others 

in the tertiary sector (CEREN 2015).  This shows that a large part of the buildings are still heated 

electrically and clearly impact the grid. Thus, there is a real need of trying to reduce the electrical 

energy consumption for heating. 
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Fig 13: Energy consumption dedicated to heating 

66 % of the heated surfaces are offices, shops and education buildings. 

The residential and tertiary sectors represent 45 % of the final energy consumed in France, which is 

why Smart Electric Lyon focuses on those two sectors.  

IV) Startup solutions 
 

The objective of this report is to find startup solutions allowing us to monitor and reduce the 

electricity consumption in buildings (energy efficiency systems. Several solutions have been 

compared technically with each other, and some of them have been tested in buildings that accept 

to be part of Smart Electric Lyon experimentations. 

Thus, several solutions that are really interesting have been found and are presented in this report in 

two different categories. 

• The first category gathers solutions that are built by companies and startups which are now 

mature in the market. Those companies are members of the ATEE (technical association of 

energy environment) in France, and thus communicate easily about the technical aspects of 

their solutions. It has been possible to test some of these solutions, or discuss with their 

founders, and make a “technical check-list” to analyze all the characteristics of their 

solutions. 

• The second category gathers startup solutions that are interesting but still new in the 

market. It was really hard to be able to test their software programs. Some of them were still 

designing their solutions and improving their version of the software program. Thus, it was 

impossible to compare them as accurately as it is done for the first category. 

1) Solutions which are part of the ATEE 
 

The ATEE, technical association of energy environment, regroups several companies which are all 

selling energy management software solutions. 
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15 of the most promising solutions have been here analyzed. Those software programs mainly aim 

the tertiary sector; however some of them target also the industry or the residential sector (through 

B2B2C). This report clearly focus on the tertiary sector, however, it is still interesting to compare it 

with other sectors in order to have a good understanding of the market and be able to give good 

recommendations. 

The following table regroups those solutions by taking into account the type of customers that they 

target: 

Tertiary solutions  Industry solutions  Local authorities solutions 

APILOG ARTELYS B.ECO-MANAGER 

AVOB A&I CACTUSes BOUYGUES E&S 

GEO E&S ENERGIENCY ESIGHT ENERGY 

BOUYGUES E&S B.ECO-MANAGER NEXTEP 

EFFIPILOT E.ON UBIGREEN 

ESIGHT ENERGY ESIGHT ENERGY   

NEXTEP NEXTEP   

QOS ENERGY TEEO   

TEEO UBIGREEN   

UBIGREEN     

Table 1: Solutions in function of the sector aimed 

Those three sectors are different. Local authorities’ solutions mainly targets city hall, schools, and 

habitations that are managed by public services. Tertiary solutions aim private buildings with offices. 

Industry solutions targets factories, manufactories, plants etc. 

1.1) Name of the solutions 

 

All those solutions, called here “software program”, are SaaS (Software as a service). 

It is a software licensing and delivery model in which software is licensed on a subscription basis and 

is centrally hosted. It is typically accessed by users using a client in a web browser.  

 APILOG – Apigreen (Apilog): it is an energy monitoring platform. It is providing a multi-use 

and multi-site energy management solution, to answer to the specific energy issues faced by 

property professionals (owners, operators, occupants). 

 ARTELYS - Artelys Crystal Industry (Artelys): It is a decision support software program that 

optimizes production, consumption and energy supply. Artelys Crystal Industry can be used 

for operational and tactical planning of energy, for investment studies and budgeting 
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exercises, but also to optimize purchasing contracts, and to manage the environmental 

constraints. 

 AUTOMATIQUE & INDUSTRIE – CACTUSes (Cactuses): it is a software program dedicated to 

the optimization of electricity contracts. It is an energy management software program for 

industry. “CACTUSes” helps manufacturers to understand their consumption, to manage the 

energy in their buildings and to sustain their gains. 

 AVOB - AVOB Energy OS (Avob): It is an energy management software solution. 

 B.ECO-MANAGER – B.eco-vision (B eco Manager) : It is a web platform combined with a 

remote metering solution 

 BOUYGUES E&S – Hypervision (Bouygues Energies Services): It is a monitoring solution of the 

energy performance. Hypervision is a solution that allows to collect, integrate and aggregate 

all the information needed to control the energy performance of a holding 

 Effipilot (Effipilot): It is a web software solution dedicated to the reduction of energy 

consumption and to the management of comfort for a tertiary building stock. It is an 

automatic system for controlling, monitoring, and managing the energy consumption. 

 ENERGIENCY (Energiency): It is a web analysis software platform for industrial energy 

efficiency that helps defining action plans aligned to ISO 50001. 

 E.ON – Smart View (E.ON): It is a software solution for integrated energy management. It 

allows analysis and the monitoring of energy consumption. 

 ESIGHT ENERGY (ESIGHT ENERGY): It is an energy management software solution. It tracks 

and analyzes energy consumption in buildings and factories. As a decision support tool, it 

helps making the right investment choices and take appropriate corrective measures to 

achieve energy savings. 

 GEO E&S – Deltaconso Expert (Geo E&S): It is also an energy software program. Deltaconso 

Expert allows companies to implement an energy improvement plan by analyzing and 

following consumption and energy costs. 

 Nextep (Nextep): Nextep is an energy management software solution. It can be used through 

a secure web portal. It consolidates in a permanent database, consumption data and billing 

of every energy suppliers. 

 QOS ENERGY – Qantum: (QOS Energy) It is a software solution dedicated to the supervision 

of energy infrastructure (renewable energy, smart buildings, smart grids) 

 TEEO – Smart SIMETM (Teeo): It is a collaborative platform that facilitates the 

implementation, the monitoring and the coordination of a Management System conforming 

to the ISO 50001. 

 Ubigreen (Ubigreen): It is an innovative software solution in permanent evolution that allows 

companies to pilot their energy and improve the environmental performance, for businesses, 

industrialists, service sector buildings and communities. 

 

1.2) Characteristics of the solutions 

 

There are several characteristics that are important to check before choosing an energy management 

software solution. Six important aspects have been defined and a ranking has been made in order to 

compare efficiently all those solutions to each other. 
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Indeed, those characteristics which are explained in details in the next page are: 

 Collection and processing of data 

 Intelligence 

 Optimization and remote control of energy systems. 

 Animation 

 Ease of use 

 Supervision of consumption 

Each of those characteristics should be a differentiating factor. Thus, it is important to understand 

the real need of the customer who wants to set up a monitoring solution in its buildings, and on what 

aspect he wants to focus on. It will be discussed later on the report. 

In order to be able to better understand the solutions, a grade has been given for each of the 

monitoring solutions.  

Indeed, if the solution incorporates all the features, than it gets a better grade 

Here are the features that allowed me to do the comparison:  

 Collection and processing of data 

o Storage space: to be able to store all the data in a cloud and to consult it 

o Consolidation of energy contracts: to aggregate energy supply bills/contracts 

o Archiving and traceability of the information collected: to be able to keep in memory 

the modifications and events that had a significant impact on the consumption 

(changing surfaces, modernization of equipments …) 

o Management of property portfolio: inventory of equipments, meters. Geotracking of 

the sites 

o Ensuring the coherence and quality of the collected data 

o Summarizing information : to be able to make reports and dashboards 

o Displaying and exploitation of archived data: to be able to make specific tables, 

graphs etc. 

 Supervision of consumption 

o Continuous monitoring: monitoring in real time of the data collected 

o Monitoring of simple indicators: to be able to edit simple indicators (example : 

Kwh/m² for a building) 

o Alarm/Warnings management: to give an alarm when thresholds are exceeded 

  Intelligence 

o Implementation of analytical accounting of energy:  to be able to charge the energy 

consumption per workshop, per post, per machine … (data disaggregation) 

o Consider the factors of influence : intelligence taking into account the temperature, 

the radiation …  

o Creating virtual meters : for example, creating C= A-B 

o Proposing an action plan: being able to use the tool in order to produce an action 

plan. The action steps, responsibilities, milestone dates can be set in the tool. 

o Predictive model 
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o Warning of overconsumption over the model : if the consumption is higher than 

what the model predicted 

o Environment IPMVP: IPMVP is a measuring protocol of energy performance. It helps 

measuring and quantify the energy earnings  

 Optimization and remote control of energy systems :  

o Optimization of industrial processes 

o Remote controlled systems and controls for buildings : to be able to manage the 

building control system 

 Animation 

o Including  ISO 50 001 document management 

o Managing and monitoring an action plan 

o “Energy saving certificates” (called CEE) management   

 Ease of use 

o Managing user profiles 

o Collaborative tools 

o Benchmark 

o Automatic reporting 

Considering all those aspects, following tables (2-7) have been prepared, with the grading of all the 

solutions: 

The best mark is 5, the worst is 0. For example, if the solution incorporate all the three features in 

Animation (ISO 001 document management, action plan, CEE management), it will get 5. If it only 

includes 1 of those feature (for example, the action plan), it will get only  
 

 
        . 

 

Solution Supervision of the consumption 

A&I CACTUSes 1,67 

APILOG 5 

ARTELYS 0 

AVOB 5 

B.ECO-MANAGER 5 

BOUYGUES E&S 5 

E.ON 5 

EFFIPILOT 5 

ENERGIENCY 5 

ESIGHT ENERGY 5 

GEO E&S 3,33 

NEXTEP 5 

QOS ENERGY 5 

TEEO 5 

UBIGREEN 5 

Table 2: Supervision of the consumption 

Solution Collection and processing of data 

A&I CACTUSes 2,85 
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APILOG 3,57 

ARTELYS 2,14 

AVOB 5 

B.ECO-MANAGER 4,28 

BOUYGUES E&S 4,28 

E.ON 2,14 

EFFIPILOT 4,28 

ENERGIENCY 5 

ESIGHT ENERGY 4,28 

GEO E&S 5 

NEXTEP 4,28 

QOS ENERGY 5 

TEEO 5 

UBIGREEN 5 

Table 3: Collection and processing of the data 

 

 

Solution Intelligence 

A&I CACTUSes 1,67 

APILOG 1,67 

ARTELYS 1,11 

AVOB 4,44 

B.ECO-MANAGER 2,78 

BOUYGUES E&S 4,44 

E.ON 4,44 

EFFIPILOT 4,44 

ENERGIENCY 3,89 

ESIGHT ENERGY 5 

GEO E&S 1,67 

NEXTEP 1,67 

QOS ENERGY 5 

TEEO 5 

UBIGREEN 5 

Table 4: Intelligence 

 

Solution Optimization and control 

A&I CACTUSes 0 

APILOG 0 

ARTELYS 2,5 

AVOB 2,5 

B.ECO-MANAGER 2,5 
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BOUYGUES E&S 0 

E.ON 2,5 

EFFIPILOT 2,5 

ENERGIENCY 2,5 

ESIGHT ENERGY 0 

GEO E&S 0 

NEXTEP 0 

QOS ENERGY 2,5 

TEEO 0 

UBIGREEN 2,5 

Table 5: Optimization and control 

 

 

 

 

 

Solution Animation 

A&I CACTUSes 0 

APILOG 0 

ARTELYS 0 

AVOB 5 

B.ECO-MANAGER 5 

BOUYGUES E&S 0 

E.ON 3,33 

EFFIPILOT 1,67 

ENERGIENCY 5 

ESIGHT ENERGY 0 

GEO E&S 1,67 

NEXTEP 1,67 

QOS ENERGY 5 

TEEO 3,33 

UBIGREEN 3,33 

Table 6: Animation 

 

 

 

Solution Ease of use 

A&I CACTUSes 3,333333333 
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APILOG 3,333333333 

ARTELYS 0,833333333 

AVOB 5 

B.ECO-MANAGER 5 

BOUYGUES E&S 3,333333333 

E.ON 5 

EFFIPILOT 4,166666667 

ENERGIENCY 5 

ESIGHT ENERGY 5 

GEO E&S 2,5 

NEXTEP 4,166666667 

QOS ENERGY 5 

TEEO 5 

UBIGREEN 5 

Table 7: Ease of use 

 

 

Thus, all those solutions can be presented in radar graphs: 

 

 

Figure 14: Solutions – tertiary sector 
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Figure 15: Solutions – Industrial sector 

 

Figure 16: Solutions – Local authorities sector 

Fig 14, 15, 16 show that there are some solutions which gather more features than others. This study 

will help choosing the right solutions to test in the Smart Electric Lyon project. It is discussed later in 

the part “Discussion”. 

1.3) Startup solutions that are not part of the ATEE 

 

Other solutions have been compared, that are not part of the ATEE.  

For those solutions, it has been really difficult to get specific information about the technical aspect. 
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The startups added in this part are: 

Ubiant (Ubiant) : Hemis is a cloud solution based on artificial intelligence designed to minimize 

building energy consumption while maximizing occupants’ well-being. Comprising a cloud-based 

core, applications and devices, Hemis is an ecosystem that describes or interacts with its surrounding 

environment. 

Intent OS (Intent) : IntentOs turns buildings into service platforms. They operate the first operating 

system dedicated to smart building. A single shared platform for all stakeholders, services and 

equipment helps harnessing the data (even the energy related data) and adds value to the services at 

marginal cost. 

Smart Impulse (Smart Impulse): Smart Impulse innovates to provide tertiary building managers with 

simple solutions helping them to better understand, and better consume energy. Smart Analyzer is a 

non-intrusive network analyzer delivering information on consumption patterns for each type of 

apparatus in a building. 

Qualisteo (Qualisteo) : The Qualisteo’s solution is made of a unique metering system linked to 

intelligent sensors, allowing a multi-fluid cartography itemised by areas, usages and appliances. It 

assesses energy consumption in real time (Qualified Metering Service) and provides an accurate 

analysis itemised by areas, appliance, and usages (Augmented Metering Service), along with advice 

delivered by energy experts in Qualisteo team (Interpreted Metering Service). 

Vesta System (Vesta Systems): Vesta offers interfaces (web, smartphone, and tablet) extremely 

simple and accessible to the occupants, to take into account the effective occupation in offices and 

drive accordingly heating / cooling equipments.  

Deepki (Deepki): Deepki collects and integrates all the existing data on buildings, analyzes the data 

collected and stands the ENERGY PROFILE, helping a company to implement energy saving actions. 

 

The following table (Table 8) compares the selected startup solutions. 

It has been difficult to gather all the information about those startups. However, it was possible to 

get some important characteristics which are: 

 Diversity of the data exploited 

 Energy Data: 
o Other fluids: does it handle water or/and gas? 
o Other internal data: does it handle other internal data? (Presence sensor for 

example, weather) 
o Open data: Can it be used by other software programs? 
o Connected objects: Does it handle IOT (Internet of things)? 

 "Real time" frequency of the data collected 

 Easy to use 

 Degree of complexity: Does the analysis of the load curves seem detailed? 
- Geographic visualization: Can we see all the buildings in a map? 

 Monitoring of the consumption 
o Analysis of the consumption 
o Automatic alerts: Do we find energy alerts? 
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o Financial and budgetary forecasts 
o Ratio generator: Is it possible to get Kwh/m² data? 
o Comparison between buildings: does it compare the consumption of several 

buildings? 
o Constant evolution of the features: does the solution evolve constantly? 
o Excel export of the data 
o Accessible cloud 

 -Advices: does it give advices to reduce the energy consumption?  
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Table 8 – Comparison of startup solutions 
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V) Business model of the solutions 
 

1) Explanation of the approach 
 

For all of the previous solutions, sheets/cards have been created, taking into account different 

aspects: 

 Origin of the project: when did they start? 

 Value proposition: what do they offer? 

 Market / segment targeted / Valuation: what sector do they target? 

 Strategy: do they try to grow fast? 

 Business models: what is their growth strategy? 

 Team: how many people are in the startup and what are their profiles? 

 Operational roadmap 

 Key figures of the company: turnover 

 Financing plan 

 Planned operations 

It is impossible to gather all the previous information for all the startups. However, with what have 

been collected, it is possible to do diagrams that helps us analyzing the solution: 

- Business: Is the company growing economically? 

What is the positioning of the start-up in its segment (Leader, new entrant)? 

Variables: Turnover. Employee, employees number, fundraising 

-  Concurrence: Does it stand out? 

Are the main features of the software differentiating? 

Variables: Features of the tool (big data, smart algorithm ...) 

-  Maturity: Is it a reference in the market? 

How long has the solution been on the market? 

Variables : Customer References, creation date of the solution, m² covered ... 

-  Communication: Do we speak about it on specialized sites? Major project?  

Are there strong communications dealing with the solution? Presence at exhibitions? 

Variables: Communication on the web, sites, contest winner start up? 

-  No risks for EDF: 

Is the solution a competitor of EDF on its services? 
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Ex: A score of 0 represents a high risk for EDF 

Fig 17 shows an example of the graph that is made for each company. 

 

Figure 17: Example of a radar 

2) Key figures of the study 

 
This study is confidential. Therefore, details cannot be shown here in this report and that is why the 

names of some companies are hidden. However, some statistics and interesting information can be 

given: 

There are 25 solutions that have been identified, 20 of them are created after 2010. 

5 of those solutions cover France, 13 are in Europe, and 7 companies try to implement their solution 

in several countries in the world. 

 

In Fig 18, it can also be seen the segments/sectors targeted by the companies. 
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Figure 18: Sectors targeted 

To be able to understand correctly those solutions, It has been decided to definite the core activity 

and the main feature of the solution: what does the company really want to sell? 

There are 5 categories: 

 Monitoring 

 Decision support tool 

 Optimization 

 Disaggregation of load curves 

 Data Aggregator 

 Remote control of the building system 

 

This can be seen in fig 19. 

 

Fig 19: main features of the solutions 

Each company has 2 business models. For example, a company main objective can be to sell their 

software. The secondary business model would be to sell energy efficiency measures like some 

consulting (giving advices), eco-gestures…. Fig 20 shows that. 

 

7 

3 

4 

2 

1 

8 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

N
b

 d
e

 s
o

lu
ti

o
n

s 

Features 

Monitoring 

Aides à la décision 

Optimisation 

Désagrégation de courbes de 
charges 

Agrégateur de données 

Pilotage 

Monitoring 

 

Decision support tool 

 

Optimization 

 

Disaggregation of load 

curves 

 

Data Aggregator 

Remote control of the 

building system 



 

 

36 

  

 

 

Fig 20: business models 

Finally, Fig 21 explains the marketing channels, and how the company try to focus on selling the 

solution. 

 

Fig 21: marketing channels 
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3) Synthesizing the study 
 

There are many subjects important to check when dealing with startups. 

The most important one is to see the maturity of the company, as shown in fig 22, and compare it 

with the others. 

This work is confidential; therefore the name of the companies is hidden. 

 

Fig 22: Maturity of the solutions 

Concerning the creation date of the solution, it is also interesting to see and note when it started. 

It appeared that most of the solutions began between 2010 and 2011. Therefore, the market is still 

new. Fig 23 shows that aspect.
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Figure 23:  Chronology 

Fig 24 shows a segmentation of the different solutions. 

Indeed, it is interesting to see which companies design: 

  Only “soft” solutions (the cloud icon) that are mainly SaaS platform, on the cloud.  

 Mainly “hard” solutions (the gear icon) that are mainly a box that needs to be installed in the 

house/building 

 “Custom made” solutions, that can adapt depending on what the customer wants 

All those solutions design a monitoring software program. To be able to work, most of those need 

smart sensors that have to be installed in the building. Indeed, Smart meters aren’t installed 

everywhere in France yet. Furthermore, to get all the usages of a building, additional sensors have to 

been set. This “cloud” shows the companies that design only a software program. The “gear” shows 

those which not only sell a software program, but also install sensors and their own material which is 

usual a smart box helping in the optimization. “Custom made” solutions adapt depending on what 

the customer wants. 

 

 
Figure 24: type of services 
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4) Example of a sheet card 
 

For each of the 25 solutions, a sheet card is created (fig 25). It explains more deeply the solutions, 

and summarizes the most important information, most importantly: 

 Maturity 

 Business 

 Communication 

 No risks for EDF 

 Differentiation 

 Communication 

 

 

Fig 25: Example of a sheet card 

5) Business Model 

5.1) Classic model: subscription 
 

This one is the classic model that is used by most of the companies that are analyzed.  

It is the business model where the company wishing to use the monitoring software must pay a 

subscription price to have access to it. 
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It is a successful business model as it provides an optimal balance of value to both the company (that 

markets the solution) and the customer (wishing to reduce the energy consumption of the buildings). 

For customers, it is a really convenient solution. 

First, the fact that this method removes the thinking out of a purchase decision makes it simpler for 

the customer. Subscribers do not have to remember to reorder the access to their energy 

consumption data, which gives them the reinsurance that they will have what they need before they 

actually need it.  

Second, a flat rate helps customers to stay within their budget. It is considered as a fixed price paid 

every month, in the same way as the electricity bills for example. 

Lastly, subscriptions usually bring added value as it allows the customer to get many services for the 

price of one (see premium model). 

For the company selling the energy monitoring service, the value of a subscription is the ability to 

predict revenue through recurring sales. For a startup, that struggle to make ends meet at first, it is a 

really valuable point. 

According to John Warrillow, creator of The Value Builder System: “The more guaranteed revenue 

you can offer a potential acquirer, the more valuable your business is going to be," Warrillow says. 

"Because a high percentage of the revenue of a subscription-based business is recurring, its value will 

be up to eight times that of a comparable business with very little recurring revenue.” (The Value 

Builder System) 

Concretely, the costs are as follows in Fig 25: 
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Fig 25 : subscription business model 

 The fixed costs are the same for all the companies that wish to use the solution. Indeed, 

those are the costs that finance the setting up of the solution, the creation of the different 

parts of the website, the training of the employees that will use the tool…. 

 The variable costs depend on the configuration of the buildings that will be equipped. For 

example, if many counting points are needed and thus a lot of equipments, the price will rise.  

Thus, some companies adapt their prices according to the number of counting points, others 

according to the instrumented area, and others according to the percentage of energy 

saving. For example, if a company makes 2000 € of energy saving thanks to the solution 

marketed, they will take 25% of this price (500 € in this example). This is called “Performance 

based contracts” 

5.2) Premium model 

 

The premium business 3model can actually be complementary to the previous one. 

In this model, the basic version of an offering is given away for a small price, in the hope that the 

customer will pay for other services. 

For example, a company sells a “starter” pack.This “starter pack” includes: the monitoring of the 

consumption, export of spreadsheets, import of consumption spreadsheets, management and 

monitoring of consumption targets, document management, price management … 

                                                           
3
  St Gallen business model navigator : www.bmi-lab.ch 



 

 

42 

This pack includes the equipment and installation of the solution in a building or a building park that 

has less than 10 electric or gas meters. 

The “classic” version includes the same advantages, but in addition several options are added: 

 Management of several buildings/sites  

 Analyzing of the load curves 

 Management of the energy alerts 

 Comparison with other buildings in the same park 

 Dashboard that fits in a tv screen, for intern communication 

 For a building park that has less than 45 electric or gas meters and 20 buildings 

The ”Premium” version includes all the previous features, with some addition: 

 Consumption alerts received on your phone on text messages or mails 

 Smart dashboard with automatic analysis 

 A personalized  sensitization screen  

 For a building park that has less than 100 electric or gas meters 

The “plus ultra” option that gives even more features than the previous one: 

 Personalized graphs 

 White label service: rebrand the SaaS platform to make it appear as if the company had 

made it by itself 

 Conception of specified and personalized modules  

 Integration of the companies previous data and verification 

 No limits of electric/gas meters or building numbers. 

5.3) Design to cost 

 

This business model is only used by one company (called “Company A”). However, it is really 

competitive. It is a process to a service to an optimum cost to value ratio. 

For example, a store chain has 100 shops, and can spend 1000 € for each one of those shops in order 

to reduce the energy consumption. Thus, it has a budget of 100 000 € for the whole park. 

“Company A” offers to set up their solutions for only 100 000 €, and find effective measures that will 

reduce the consumption in 40 of those shops. The measures that will be taken in those ones, and the 

conclusions that will result, can be transposed in the other 60 shops that are similar. In fact, they 

consider that statistically, the conclusions that they had and the energy saving actions that they 

managed to find from the 40 shops can be used also for the other ones. The other 60 get “optimized” 

at no extra cost. 

Therefore, this company is the only one able to respond and win those kinds of calls for tenders, as it 

has really competitive prices.  
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5.4) Multi faces  

 

This business model is also really effective. 

The software company tries to earn money not only from the customer (the owner of the building 

stock) but also from other companies like the operators, equipment manufactures… 

Intent Os, for example, sells the data collected to other companies that could be interested. 

For example, Intent is a solution that aims mostly providers of social housing. For those providers, 

they offer to implement their solutions for the price of 3 €/year/housing.  

They will also offer to make the data collected available to service providers. Those service providers 

could be the site operators, the maintenance company … 

Another company, that we will call “Company B” sells the data to equipment manufacturers.  

Indeed, “B company” gathers the information given by some connected devices (like smart actuators, 

smart luminaires/lighting …) to help reducing the energy consumption of the house. However, they 

will also gather some data like “the number of time that the actuators are used”, or “the number of 

time that the lighting is switched on and off”. This information is highly valuable for the 

manufacturers that will have statistics about their equipments 

5.5) Payback time 

 
The payback time of all those solutions is between 12 and 18 months. This information has been 
found in the solutions’ websites and from their experiences.  For example “Réseau Alliances 
Entrepeneurs De Croissance Responsable”4 claims that Effipilot has a payback time that does not 
exceed 18 months. All the references and the websites of the solutions can be found at the end of 
this report. 
Of course, this time depends a lot on the percentage of energy saving that can be done in the 
building and the involvement of the users.  
All the solutions in this benchmark have been chosen also because they were not too expensive and 
could be easily sold and offered if they were included in the EDF group. 
 

VI) eGreen 
 

During the previous benchmark, several solutions have been analyzed.  

However, here is tested a startup solution that was not included in the previous parts of this report. 

eGreen is a solution targeting the tertiary sector, but willing also to implement its solution in the 

residential sector. 

It has been chosen because it is a solution that can be used in the tertiary but also the residential 

one. eGreen has already several clients and references in France, and is a promising solution. They 

are one of the only solutions studied that get the occupants involved and concerned. The real 

innovation is in the fact that they try and achieve to raise awareness to the issue of energy savings 

among the general public. 

                                                           
4
 http://www.bipiz.org/recherche-avancee/effipilot-la-solution-pour-un-batiment-econome-en-energie.html 
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Furthermore, EDF has a monitoring solution called “Netseenergy” that simply display the 

consumption. It could be interesting, in the future, to see how eGreen and Netseenergy could be 

used together in order to offer new services to EDF customers. 

This part of the report is essential as it shows that it is impossible to correctly assess the potential of 

a solution without testing it. 

1) Explanation of the solution 
 

eGreen’s purpose is to reduce the energy consumption in the buildings through real time monitoring 

and behavior change.5 

The company is composed of two people: Jérémie Jean and Irwin Lourtet. 

 

Fig 26: Energy Consumption monitoring 

The objective is to implement a smart behavior in buildings. Thanks to energy sensors, inhabitants or 

employees working in a tertiary building can visualize their energy consumption, as shown in fig 26. 

Those sensors will gather electricity, water, gas (fig 27) and temperature data. 

                                                           
5
 http://www.egreen.fr/ 
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Fig 27: Kind of meters 

 

Fig 28: eGreen’s features 

As explained in Fig 28, eGreen tries to set up a challenge between the occupants in order to engage 

them in the reduction of the consumption. The real innovation is in the fact that they try and achieve 
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to raise awareness to the issue of energy savings among the general public. People are motivated to 

save energy and money thanks to entertaining features. 

The occupants can check their consumption in a web platform, and consult advices and ecofriendly 

behaviors that make them reduce their consumption.  

They can also check their consumption compared to the others. The objective, for them, is to 

consume less than the others. Thus, the winner gets a price. 

Therefore, we can sum up the features as follow: 

 Energy monitoring 

 Reduction goal 

 Savings follow-up 

 Social network and comparisons 

 Advices and eco-friendly behaviors 

 Energy challenges 

 

Fig 29: eGreen’s savings 

Thus, eGreen promotes energy savings and helps energy managers to understand the consumption 

as shown in Fig 29. 

This measure allows them to reduce 10 to 15 % of the energy consumption. eGreen got that value in 

all the experiments that they have done, as it can be read in their website. (Egreen) (SNCF buildings, 

Mairie de Paris buildings …). This value changes according to the involvement of the users. Thus, the 

payback time of this solution is between 12 and 18 months. 
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eGreen has several clients and references in France. Fig 30 shows the different projects hold in 

France by eGreen, and some of their partners (Egreen): 

 

Fig 30: eGreen’s clients 

2) The project in Lyon 
  

During the researches, eGreen has been found and seemed to be a really appealing startup. The 

sociologic aspect in the change of occupants’ behavior inspired me and the project Smart Electric 

Lyon. 

Thus, it was decided to experiment this solution in a student residence part of a well-known 

university campus: INSA de Lyon. 

Organizing meetings, managing the budget and the communication (several posters were designed 

to get the tenants of the residence involved in the Challenge) have been made in order to start the 

project. 

One of the hardest parts was to sign the contract between “Insa de Lyon” and EDF, allowing EDF to 

install the sensors in the residence. In big companies and public establishment, the legal aspect is 

very complicated and it can take a long time before it is approved by the legal departments. 
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Fig 31: INSA’s logo 

 

2.1) The Student Residence 

 

The student residence where the experimentation has been done is called “Résidence I” shown in fig 

32, 9 avenue des arts, 69100 Villeurbanne. 

 

Fig 33 – Residence I Insa de Lyon 

The characteristics of the building: 

 Building of 6006 m²  

 R+5 floors = 6 floors 

 36  rooms per floor  

eGreen is specialized mainly in collecting electrical data which is why we chose this residence. The 

main advantage of this residence is that it is all electrical: even the heating is coming from 

convectors. Similarly, domestic hot water is also heated by electricity. 

The purpose is to make a Challenge between the students living between the first and fifth floor. 

To get the students involved in the challenge, we divided every floor in two groups of 18 students 

each.  Thus, there are 10 groups whose aim is to be the one consuming the less electricity, every 

week.  

At the end of every week, 10 points are given to the group that has the lowest consumption, 5 to the 

second one, and 3 to the third one. 

The challenge will last 3 months, and end in March. At the end, the group with the most points wins. 

Here are the gifts that were decided to be given at the end of the Challenge: 

 For the first group: 30 € in gift voucher for each student 

 For the second group: a ticket for a festival, for each student 

 For the third group: a 6€ gift voucher, for each student 
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During the duration of the challenge, several eco-measures have been given in order to help the 

students reducing their energy consumption simply.  

To make that efficiently and to be able to understand correctly the consumption of the students, a 

room has also been equipped in order to monitor the consumption. The consumption from the 

convectors, the hot water tank, the fridge, the lighting, and the global electricity consumption is 

monitored. Only one room has been equipped with sensors because it would have been too 

expensive for the project to put sensors in all 186 rooms. 

 

2.2) The installation of the metering system 

 

To monitor the energy consumption in the SaaS platform that eGreen makes, it is important to first 

be able to collect the data. 

Thus, several sensors are put in the building. 

Ammeter clamp sensor system 

The ammeter clamp sensor measures the intensity in the electric wires using the electromagnetic 

effect. This information is then transmitted to the transmitter and then to the gateway thanks to 

radio technology. The gateway transmits the information to servers via a local internet connection. 

The system is composed of: 

 Sensors and transmitters as shown in fig 34 

 

Fig 34: Sensors and transmitters 

These sensors are placed in the electrical panels, they surround the cables.  

For the three-phase installations, 3 clamps measure the consumption of each phase (see the schema 

below). There are two electrical panels in each floor.  

These sensors measure the current; the transmitter collects the data and sends it by radio frequency 

to the Gateway. The transmitter works with batteries. 
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 A gateway as shown in fig 35 

The gateway is the link between the transmitter and the eGreen server. It is connected to the power 

and gathers the data sent by the transmitter by radio frequency 433MHz. An ethernet connection 

allows it to send the data over the network. 

The scope of sending data between the gateway and the transmitter is 30m. 

 

Fig 35 : Gateway 

 

Fig 36: A three-phase installation 

As you can see in fig 36, the current clamps are clipped on a three-phase installation. It is also 

possible to place sensors in a distribution panel with only one phase.  

These sensors are non-intrusive, it is not necessary to touch the electric installation to install these 

clamp meters, thanks to the clip-clip system. 

In the INSA building, there are 5 floors, and two electrical panels for each floors allowing us to 

monitor the consumption for each student group. Thus, we needed 10 transmitters, and 30 ammeter 
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clamp sensors.  

In each floor, we installed one gateway that gathers the data transmitted. 

Lastly, we also installed a transmitter and four sensors in a student room on the third floor, to get the 

specific consumption of one apartment. Those sensors measures: 

 The convectors consumption 

 The fridge consumption 

 The hot water tank consumption 

 The total consumption of the room 

Fig 37 shows all the equipment needed. 

 

Fig 37: equipments installed 

In the building, fig 38 shows the installation in an electrical cabinet (two in each floor): 
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Fig 38: Transmitter and Ammeter champ sensors 

 

Fig 39 shows the installation in a server room (one in each floor) 

Ammete
r clamp 
sensors 

Transmitter 
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Fig 39: server room 

Fig 40 shows the installation in a student room: 

 

Gatewa
y 
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Fig 40: student room 

 

2.3) Analyzing of the curve of load: 

 

This project will take time, and it is impossible to analyze totally the electricity consumption before 

the beginning of the challenge. The challenge has not begun when this report was written. 

However, simple conclusions have been made by displaying and understanding the energy 

consumption in the rooms. 

 

Fig 38: Distribution of energy uses 

1. Lower the temperature of the heaters 

Beyond 20°C, each higher degree costs on average 7% on the heating bill. (Familles à énergie 
positive, 2011) 
Obviously, choosing to lower the temperature in an apartment by 1°C or 2°C is always good. 
In a well-insulated house, it is comfortable and comfy at 19°C during the day in leaving rooms, and 
16°C during the night. 
 
However, this is not an absolute rule! For example, if there are poorly insulated surfaces, the induced 
cold sensation will make the person raise the temperature. 
 
2. Cut or lower the heating at night or during absences 

It is possible to save up to 25 % (Familles à énergie positive, 2011) by switching off or turning down 
the heating 1 hour before going to bed, and lowering it by 3 or 4 °C when leaving the place for more 
than two hours. 
Similarly, it is better to program the heating according to the presence. For example, in the morning, 
it is good to increase the temperature in the living room, the kitchen and the bathroom and to 
decrease it in bedrooms.  
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3. Set the temperature of the water heater between 55 and 60°C. 

The water heaters are often set for a temperature of 70°C in the hot water tank which is 
uneconomical and can even be dangerous. Above 60°C, scaling can also increase. 
The water should not be too cold either, in order to avoid the risk of proliferation of microorganisms 
such as Legionella. (Familles à énergie positive, 2011) 
Sometimes, the acces to the setting control is not directly visible on the hot water tank, it is 
necessary to remove the plastic cover in order to be able to change the temperature. 
 
4. Turn off the water heater in case of an absence of more than four days 

5. Use extension cords to unplug devices 

Devices should be turned off instead of setting them in standby mode where devices still consume 
significantly. Table 9 shows the consumption of those electric devices  (Familles à énergie positive, 
2011) 
 

Devices Power consumption in standby mod (Watts) 

TV 1 to 20 

DVD player 4 to 30 

Stereo system 0 to 30 

CD player 0 to 21 

Computer 10 to 50 

Internet box 15 to 30 

Alarm clock 1 to 3 

Radio 0 to 2 

Battery charger 1 to 2 

Mobile phone 1 to 6 

Photocopier 20 to 25 

Fax machine 10 to 20 

Halogen lamp 0 to 10 

Microwave 0 to 9  

Oven 0 to 9 

Induction hob 8 to 18 

Refrigerator 0 to 30 

Coffee machine 2 to 4 

 
Table 9 – Standby mode consumption of electric devices 

For example, a TV that is turned on 4 hours per day is in standby mode the 20 remaining hours. 
Thus, it consumes 20*20*365= 146 kWh/year, which is approximately 16 € (0,11 c€/kWh in France) 
 
6. Use energy saving light bulbs 

  
The light bulbs that remain lit more than half an hour should be replaced with energy saving light 
bulbs. Thus, an incandescent bulb of 60 Watt can be replaced by an energy saving one of 15 Watt. It 
will produce as much light but with an electricity consumption 4 to 5 times lower. This bulb will also 
last 15 times longer than an incandescent one.  
The payback time of such bulb is approximately 1 year. (Federation des industries Electriques 
Electroniques et de Communication, 2011) 
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VII) Discussion 
 

Obviously, there is a lot of monitoring software programs in the market, and it can be difficult to 

choose the right one. 

Thus, this study focused in two aspects: the technical features and the business model of the 

solutions. 

It is clear now that some features are more important than others, and should be focused on when 

trying to choose a monitoring solution. 

After studying and testing the solutions, the most important features have been analyzed and grades 

have been given for each one. It has not been easy to establish the most important characteristics; 

however it is now clear that those are the ones which interest the customers: 

 Collection and processing of data 

 Intelligence 

 Optimization and remote control of energy systems. 

 Animation 

 Usability 

 Supervision of consumption 

Each of those characteristics is really important and should be a differentiating factor. 

However, as it is seen before, it is impossible to find a solution that gathers all these six features 

perfectly. Indeed, none of the solutions studied in this report managed to get 5/5 in all the 

categories. 

Thus, it is important to understand the real need of the customer who wants to set up a monitoring 

software program in its buildings. 

 If the purpose of the customer is to find a solution which remote control the building 

automatically, than the customer should focus on this specific area and find the solution that 

will gather the features he needs. 

 If the purpose of the customer is to get a predictive model each day that can tell him the 

foreseen consumption of the next day, than he should focus on the “Intelligence” feature. 

 If the objective of the customer is to let all the occupants of the building use the monitoring 

software, than he should focus on the “Usability” feature, with collaborative tools, user 

profiles, automatic reporting … 

 If the objective is to get a software that will correctly gathers and collect all the data, then 

the “collection and processing of data” feature is the more important one. Often, this feature 

goes along with the “Supervision of the consumption” one that helps monitor in real time all 

the data collected and gives alarms when thresholds are exceeded. 

 The “Animation” feature is important if the objective is to give the program to an energy 

manager who wants to use it every day, and would like to get a tool that helps him managing 

and monitoring action plans 
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Thus, if EDF wants to do a partnership with one of the companies that sell monitoring software 

programs, it should really target a complete solution that has all the features, even if it is not the best 

in its field. EDF has a lot of customers that are all different, with different needs.  

Besides, EDF has already a monitoring software program called “NetSeenergy” with the simple 

feature of “monitoring”. Thus, it needs a more advanced solution that can target a higher number of 

customers. 

Furthermore, a huge advantage of working with startups is their ability to adapt quickly to the 

customers. Indeed, startups are very reactive and can easily and quickly adapt their solutions, add 

features, change the design, depending on what the customers want. 

This is really important for EDF that would like to like to be as innovative as possible, and thus as 

reactive as possible. 

At last, the business model of the solution is also an aspect that needs to be focused on. The solution 

needs to offer a payback time that will not exceed 2 or 3 years to stay attractive. Thus, the classic 

subscription business model studied before can be good if not too expensive. 

The software company will thus have fixed + variable costs: 

 The fixed costs are the same for all the companies that wish to use the solution. Indeed, 

those are the costs that finance the setting up of the solution, the creation of the different 

parts of the website, the training of the employees that will use the tool…. 

 The variable costs depend on the configuration of the buildings that will be equipped. 

Indeed, for example, if many counting points are needed and thus a lot of equipments, the 

price will rise.  

Effipilot (https://www.effipilot.com/) answers to all those considerations. Furthermore, it payback 

time is between 12 and 18 months for all its customers (Effipilot). In the following month, 

experimentation will be done in a hostel building in order to find out if the solution is interesting or 

not for EDF. 

In order to figure if a solution is good or not, it is important to test it in a real building. It is impossible 

to get a real idea of the performance of the solution without seeing it and working with it.  

That is why EDF decided to hold the project explained at the end of the report with eGreen. 

eGreen is a solution really interesting in the paper, with a payback time of 3 years, which involve the 

building’s residents. Even if the solution has been tested in a residential building, eGreen is initially 

intended to the tertiary sector. The main issue with this solution is that it is clearly not possible to 

manage the building control system for example, but it is really efficient in order to change the bad 

habits of their inhabitants. 

The end of the experimentation in the INSA de Lyon building is scheduled for April.  

At this time, it will be possible to have a proper evaluation of the effectiveness of the solution 

  

https://www.effipilot.com/
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VIII) Conclusion 
 

This report showed the ambition of EDF to offer new services to its customers. With the emergence 

of the smart grid that will be fully operational in 2020, there are several opportunities that have to be 

taken. One of them is to be able to offer a suitable monitoring software program to its customer.  

Smart Electric Lyon’s goal is to test smart grid applications with real clients in real conditions in order 

to assess their conditions of acceptance for these solutions.Smart Grids, and the deployment of the 

smart meters “Linky”, will make monitoring software programs easier to use. There will not always 

be mandatory to install sensors or other smart meters in order to use them, depending on the 

solution.  

 

This study tried to emphasize the important aspects and features that require a monitoring software 

program. A grading has been made according to the technical functionalities and business models 

have been analyzed. 

Testing the solutions in a building is primordial in order to be able to assess correctly the solutions. 

This was the main problem encountered during the project. It is impossible to test all the software 

programs that are presented in this report.  Even if the payback time is between 12 to 18 months, it 

requires a lot of money to be able to test them all. The other issue, linked to the previous one, was 

the reliability of the information given by the startups. In fact, without the possibility of testing the 

programs, there is no other solution than relying on the information given by the companies. 

Obviously, they will hide some weakness that could be found in their programs for example. 

Furthermore, they hardly communicate on their business model. 

In conclusion, it appeared that the subscription model seems suitable for SaaS platforms. Being able 

to display and monitor correctly the consumption, but also controlling the building automatically and 

remotely, are features which are really important and should be included in the software.  

Several startups offer solutions that can do that, especially Effipilot which seems promising and 

should be tested in the Smart Electric Lyon Project. 
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