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The revised Energy Performance of Buildings 

Directive (EPBD) – Directive (EU) 2024/1275 – is a 

pivotal framework for enhancing the sustainability 

and energy efficiency of Europe’s building stock. 

It introduces a comprehensive set of provisions 

focused on advanced building technologies 

to optimise energy use, improve indoor 

environmental quality (IEQ), and support the EU’s 

climate objectives. Central to the recast EPBD is 

the integration of smart building solutions, including 

Building Automation and Control Systems 

(BACS), hydronic balancing, and self-regulating 

devices.

This guideline document provides an industry 

perspective on these provisions, offering insights to 

support effective transposition and implementation 

across Member States. It addresses key areas such 

as mandatory BACS in non-residential buildings, the 

Smart Readiness Indicator (SRI), and prioritisation of 

Introduction

IEQ to ensure occupant well-being. The guidelines 

emphasise optimising energy performance through 

technical building systems while minimising 

operational costs and enhancing sustainability.

By promoting smart technologies and automated 

controls, the EPBD aims to drive a more efficient, 

resilient built environment. This document serves as 

a resource for policymakers and national authorities, 

providing the technical context required to achieve 

compliance and leverage the benefits of these 

innovations.























 

    

When it comes to existing buildings, there may be 

instances where installing BACS proves difficult 

from a technical standpoint because the building 

technology systems are not equipped accordingly. 

This could be due to a subsystem lacking local 

controls or local controls not providing input/output 

signal capabilities. In these cases, it’s likely that 

the existing systems are outdated and energy-

inefficient, making a new, state-of-the-art system 

a priority. Additionally, according to the European 

Commission, when considering economic feasibility, 

the upfront and running costs, as well as the 

payback period, should be taken into account. 

Not to mention the cost of collecting data for ESG 

reporting and verifying labour compliance. . The 

average payback period for BACS is below three 

years, as demonstrated by the Waide study and 

almost always below ten years regardless of the 

application. Therefore, for economic feasibility 

to be a concern, a building would need to have 

exceptional circumstances that significantly increase 

costs or reduce benefits. Moreover, there are Energy 

Service Contract-based business models that do 

not require any upfront costs.

If we take a look at existing legislation, a possible 

relevant example could be Décret n° 2023-259 

from France, where economic feasibility exemption 

for BACS systems is allowed only where the owner 

presents a study demonstrating that the installation 

of such a system or its connection with the 

technical systems of the site to be connected, is not 

feasible with a return on investment time of more 

than ten years, after deduction of public financial 

aid. Meanwhile, in Germany, under the GEG 2024 

§ 71a Gebäudeautomation, the economic feasibility 

exemption is not included at all, meaning that BACS 

systems are always considered feasible in buildings 

falling under the scope. 
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a

b

Furthermore, the International Standard ISO 52120 

provides a list of functions with energy efficiency 

classes from A to D for each of the functions. In 

general, a BACS with class B or above functions will 

meet the requirement for mandatory BACS. Rooms 

that are designed for continuous occupancy during 

operating hours shall have control equipment that 

meets at least Class B, according to ISO 52120, 

while other rooms shall meet at least Level C. 

Level B classes and higher can communicate with 

primary or “generation and distribution” systems, 

ensuring efficient energy flows. Systems such as 

boilers, chillers, and air handlers supporting rooms 

with Class B requirements (or mixed classes) must 

meet the same class of controls. A building is 

considered occupied if at least one room/zone falls 

in the “occupied” category. Additionally, only Level 

B classes and higher imply that local adjustments in 

rooms, such as temperature, airflow can be reset by 

the system, usually once or twice a day. 

To avoid situations where heating and cooling are 

fighting against each other in the same room, all 

installed BACS must be designed to prevent such 

conflicts. For benchmarking the energy efficiency 

of the building, BACS require access to monitored 

consumption data to adjust energy usage and 

optimise energy performance, representing at 

least 80% of HVAC systems in the building. Finally, 

hydronic heating and cooling systems must be 

dynamically balanced at the heat/cool emitter/zone 

level. This is a crucial condition for optimising the 

performance of hydronic systems under typical or 

average operating conditions.

Remarks on functionalities under:

“Continuously monitoring, logging, analysing and allowing  

for adjusting energy use.”

The functionality is defined in EN ISO 52120 group 7. It is assumed that the 

requirements meet at least the functionality class that the rest of the building  

is required to meet. An installed BACS can determine those parameters at any 

place within the architecture (even in the cloud). The priority is to secure a way to 

have data available over time.

“Benchmarking the building’s energy efficiency.”

EN ISO 52120 functions 7.3 and 7.4 in Tables 5 and 6 address the detection of 

efficiency. It is vital that an installed BACS supports both functions. 

“Detecting losses in the efficiency of technical building systems.” 

This functionality is strictly related to benchmarking, as comparing values and 

developments over time of the acquired/calculated data allows the detection of 

drifts in performances.
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c

d

The above functions mentioned under classes  

a) and b) allow – while data can be determined 

at a plant level or a group of similar plants (e.g. 

air handlers) – to detect efficiency drifts that 

indicate to operators upcoming or existing issues 

in the plant operation. A proper reaction to this 

is plant maintenance. Consumptions that allow 

“normalisation,” e.g., HDD (heating degree days), 

shall also be determined and reported.

“Allowing communication with connected technical building systems and 

other appliances inside the building, and being interoperable with technical 

building systems across different types of proprietary technologies, devices and 

manufacturers.”

Remarks on functionalities under:

“Interoperability” ensures that the required functions, as defined by mandatory 

BACS requirements, are both installed and operational—particularly for the 

integration of Technical Building Systems (TBS) and appliances within the BACS 

framework. For instance, devices such as room thermostats must be integrated 

into the BACS to meet the requirements for class B functionality. Example: A 

stand-alone fan coil unit in an occupied room must be functionally incorporated  

into the BACS to support class B-level performance.

“Monitoring of indoor environmental quality.”

This is a new capability added through the 2024 revision of the EPBD and 

shall apply by 29 May 2026. It needs to be considered in relation to the Article 

2 Paragraph 66 definition outlining several parameters that impact IEQ and 

can serve as the basis for minimum monitoring requirements: temperature, 

humidity, ventilation rate and presence of contaminants. However, these 

parameters are not exhaustive and can be supplemented by Member States 

as deemed necessary. eu.bac in its checklist sets out temperature (T), 

relative humidity (RH), and CO2 levels as the minimum list of parameters to 

be monitored in order to meet the capability (d) functionality in spaces designed 

for human occupancy, such as classrooms, offices, meeting rooms, restaurants, 

kitchens, shops, gyms, etc., at the relevant unit level. As a recommendation, we 

also believe that Volatile Organic Compounds (VOC), Particulate Matter (PM2.5) 

as well as Daylight Illuminance Level (DIL) should be monitored to ensure 

optimum Indoor Environmental Quality with reference to EN 16798-1:2019 and 

Level(s) European framework for sustainable buildings objective 4 on Healthy 

and Comfortable spaces.





 

    

a

b

c

Continuous electronic monitoring: 

The required functionalities are essentially “light” BACS capabilities tailored to the residential context:

This means the heating/cooling/DHW system should have a means to measure its energy use and 

performance, and automatically notify the homeowner or manager if efficiency drops significantly or 

if maintenance is needed. For example, a smart thermostat or boiler control that tracks the boiler’s 

efficiency or fuel consumption and flags when it falls below a threshold would fulfill this. The monitoring 

should be continuous (ongoing, not just occasional checks). A practical interpretation is that data 

logging at least daily (and analysis of trends) is expected, rather than, say, a quarterly manual reading. 

If performance falls “significantly could be defined as a percentage drop or absolute efficiency loss, an 

alert must be sent to the building owner/manager. Member States could tie this to existing boiler control 

standards or smart thermostat functions.

This requires that residential heating/cooling systems have appropriate controls to ensure they operate 

efficiently under partial loads and varying conditions. In practice, for a typical central heating system in a 

block of flats or a house, the following features would be expected: individual room temperature control 

(e.g. TRVs or zone thermostats), weather-compensated flow temperature control, scheduling (time-of-

use programming), and hot water temperature and circulation control. These are common functionalities 

that together optimise generation (boiler modulation based on weather), distribution (pump control, 

dynamic hydronic balancing to adjust flows – explicitly required “where applicable, hydronic balance”), 

and storage/use (e.g. avoiding overheating or over-circulation). Article 13(11)(b) essentially embeds the 

requirement for self-regulating devices and balancing into the residential context for new/renovated 

buildings, linking to the Article 13(3) obligations. Member States should ensure that their regulations 

for residential technical systems include provisions for dynamic hydronic balancing (using automatic 

balancing valves or equivalent in multi-family buildings) and for the control systems to maintain optimal 

performance as conditions change. Commission guidance notes that if Member States had already 

transposed the voluntary 2018 provisions, they now need to add hydronic balancing to the list of 

required controls. In summary, (b) implies a package of control functions that work together to minimise 

energy waste – from generation to emission.

Effective controls for optimal operation (and hydronic balancing): 

Demand-response capability: 

The system should be able to adjust energy consumption in response to external signals (e.g. from the 

electric grid or a demand response program). In practice, a building automation and control system 

(BACS) typically provides the functions to interpret such signals and coordinate heat pumps, ventilation 

and DHW, as well as on-site storage, PV and EV charging, so that load can be shifted or limited while 

maintaining IEQ. Interoperable interfaces and fair access to building systems data further facilitate 

third-party flexibility services and market participation. Electrified systems (e.g., heat pumps) tend to 

offer greater responsiveness then fossil fuel-based ones, including pre-heating and off-peak charging 

strategies [Annex 7, Section 7]. If external signals (such as dynamic tariffs) are not yet available locally, 

installing the capability helps future-proof the building; in the meantime, BACS can still provide value 

through internal scheduling, peak-limiting and optimisation. The functional feasibility aspect implies that 

if a building isn’t connected in any way to an external signal (e.g. no smart meter or no dynamic tariffs 

available), this function might not be immediately utilized.
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+ Non-residential ZEBs: From 1 January 2030, 

all new non-residential buildings must be zero-

emission buildings (Article 7). Thus, effectively, 

as of 2030 all new non-res buildings will need 

IAQ monitoring. Even earlier, from 2028 new 

public buildings must be ZEBs, triggering 

this requirement. The wording “zero-emission 

buildings” also includes buildings that have been 

renovated to ZEB level (deep renovations). So, all 

ZEB-compliant non-residential buildings, new or 

renovated, must have IAQ monitors and controls 

installed.

+ Major renovations of existing non-

residential buildings: If a building isn’t 

necessarily reaching ZEB level but undergoes 

a major renovation (as defined in Article 2(30)), 

Member States must require IAQ devices if 

feasible. Many major renovations involve HVAC 

upgrades or changes in use, which present an 

opportunity to add IAQ monitoring. Technical 

feasibility here is usually not a barrier (sensors 

can be added to almost any system), and cost 

is relatively low in the scope of a renovation. So, 

we expect few exemptions on this basis.

+ Residential buildings: Optional for Member 

States. Given the importance of indoor air quality 

in homes (for health and to manage ventilation 

energy), Member States are encouraged 

to extend this requirement at least to large 

residential buildings or those accommodating 

vulnerable occupants. Some may choose to 

mandate CO2 sensors in new apartments or 

require provision for future installation. This is 

at their discretion but should be considered in 

national plans.

+ Scope of “measuring and control devices”: 

This implies not just passive sensors, but 

integrated devices that can both monitor IAQ 

and control ventilation/airing systems to maintain 

it. For example, a CO2 sensor integrated into 

a BACS system that increases flow as CO2 

rises would fulfil “monitoring and regulation”. In 

simpler terms, a demand-controlled ventilation 

(DCV) system. Temperature and humidity might 

also be included if we interpret IAQ broadly 

(the definition of IEQ includes humidity, and 

excessive humidity can relate to IAQ in terms of 

mold risk). The minimum parameters to monitor 

and regulate should be temperature, humidity, 

and CO2 as recommended earlier. Additional 

pollutants (VOC, PM2.5) can be added by 

national choice if deemed necessary for certain 

building types.

This clause expands on the IEQ monitoring theme by making it a requirement in non-residential ZEBs 

and certain renovations, complementing the BACS-based IEQ functionality (which only applies to larger 

buildings). Key interpretation points:
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What Devices Fall Under the 

Definition of “Self-regulating 

Devices for the Separate 

Regulation of the Temperature”?

All temperature control devices are ‘self-regulating’ 

in that they will sense the temperature and, in 

response, automatically adjust the heating output to 

maintain the desired temperature. The key aspect 

of this requirement is that it needs to be done on 

a room-by-room basis, and therefore, the control 

must both monitor temperature and adjust heating 

output in each room. This means, in particular, that, 

as explained by the European Commission in its 

guidelines:

+ Any solution based on the manual regulation of 

heating output would not fulfil the requirements, 

even if the adjustment can be performed at room 

(or zone) level.

+ Any solution that allows for the automatic 

regulation of temperature but not at room (or 

zone) level, e.g. automatic regulation at dwelling 

level, would not fulfil the requirements.

This provision carries forward and strengthens the requirements from the previous EPBD 

(Article 8(1) of Directive 2010/31/EU as amended by 2018/844) regarding room-level 

temperature controls (e.g. TRVs) and adds an explicit mention of hydronic balancing.

Typical devices for individual room temperature control will depend upon the type of emitter in the room, 

but the following would be the most common:

THERMOSTATIC RADIATOR VALVES (TRVS) 

for rooms heated by radiators as part of a hydronic system. These are fitted 

to a radiator where it connects to the pipework, replacing the unregulated 

manual valves unable to react to room temperature changes, that would 

otherwise be used to set up the system. They have a sensor to monitor the 

temperature of the room they are in and then automatically adjust the heat 

output of the radiator in response to this by opening or closing the valve.

ROOM THERMOSTAT 

for rooms heated by surface heating as part of a hydronic system. These will 

connect to the mixing valve for each room to adjust the flow temperature 

to the surface heating for that room, therefore automatically adjusting heat 

output into the room to maintain the setpoint temperature.
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FAN COIL UNIT REGULATING DEVICES 

that control water and airflows automatically to maintain/achieve the desired 

room temperature.

INDIVIDUAL DEVICE CONTROLS 

for stand-alone heaters. Where rooms are heated by individual heaters 

that are not connected to a heat generator serving multiple rooms, it is 

likely that these heaters would have built-in controls to maintain a set-point 

temperature in the room. Ecodesign requirements for local space heaters 

should ensure that all replacement electric panel heaters, for example, will 

incorporate such controls. However, in some circumstances, it may be 

necessary to install a room thermostat wired into a local space heater to 

provide self-regulating room temperature control.

What Devices Fall Under the 

Definition of “Hydronic 

Balancing”?

The guideline describes hydronic balancing as ensuring 

the water flow in heating/cooling networks is properly 

distributed, which improves comfort and reduces energy 

use. Unbalanced systems often overheat some areas 

and underheat others, and pump energy is wasted 

pushing water through easier paths. Static balancing 

involves fixed valve settings to achieve design flows, but 

it only holds for the design condition (full load). Dynamic 

balancing uses special valves that automatically adjust 

to maintain flow as other valves open/close, ensuring 

balance at all loads. Modern best practice leans toward 

dynamic balancing for its ease and accuracy. Member 

States could thus require dynamic balancing devices 

for new systems and encourage their use in existing 

system retrofits. Given the growing demand for low-

carbon heating systems, such as heat pumps, hydronic 

balancing is becoming increasingly important to maintain 

high coefficient performance. 
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Overall system optimization under dynamically 

varying typical operating conditions is fundamental 

for a successful energy transition in buildings. 

In order to facilitate the transposition and 

implementation of this article, the European 

Commission, in its Guidance Document, included 

a table with possible interpretations of how these 

requirements can be concretely achieved in the 

BACS field.

eu.bac has compiled a list of essential capabilities necessary to ensure system 

optimization under dynamically varying typical operating conditions:

1
Capability of the heat or cool generator 

system, or ventilation air handling unit, to 

vary the heating/cooling power or fresh air 

output upon signals from the control system 

/ demand signals from the emission spaces 

– so-called “modulation” of the output. 

6
Capability of the control system to manage 

automated solar protection to ensure the 

correct level of HVAC / avoid unnecessary 

cooling and glare protection depending on 

natural solar gains or overheating depending 

on seasons.2
Capability of the HVAC system to vary 

energy distribution according to actual 

demand (e.g. capability of the pumps, 

compressors and fans to adjust water/

refrigerant/air flows and temperatures to 

actual needs).

7
Capability of the control system to manage 

artificial lighting levels depending on natural 

light through automated solar protection.

3
Capability of the control system to 

automatically modulate and adapt the 

output of heat or cool emitters – e.g. 

radiators or a fan coil unit – to match actual 

and desired room temperature in individual 

rooms of the building – so-called individual 

room temperature control based on various 

parameters such as room temperature/

occupancy.

8
Capability of the control system to 

coordinate systems that are integrated 

in order to facilitate energy efficiency and 

smooth operation (e.g. scheduler and 

setpoint manager for rooms covering all 

installed services (e.g. heating, cooling, 

ventilation, light and sun protection)).

5
Capability of the control system to 

automatically adjust humidity level – so-

called humidification or de-humidification.

4
Capability of the control system to adapt 

space heating and cooling energy output to 

outdoor temperatures – so-called weather 

compensation.
9

Capability of the control system to avoid 

simultaneous heating and cooling at the 

same time in the same room/space through 

any installed system (e.g. ventilation and 

heating).
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There are certain cases in which the new TBS has such an important impact on the 

system that it is worth assessing its impact on the overall energy system, such as:

1
Additions of technical systems service 

full or for a part of a building (e.g. 

cooling system).

2
Changes/upgrades of the building 

envelope of above 5% of the surface of 

the envelope.

3
Addition of a building service (e.g. cooling, 

ventilation) in, for example, at least 5% of 

the volume of the conditioned building.

4
Changes in the TBS service (e.g. hydronic 

system) that affect, for example, more 

than 5% of the volume of the conditioned 

building.

5
Changes in the control subsystem of a 

service that affects scheduling, set point 

management or hard-wired interconnection 

with BACS (e.g. using dry contact(s)).

The Commission in its guidelines in the past (EU 2019/1019), has set out these 

trigger points for assessment: 

1
Replacement of a major component 

(e.g. replacement of heat generator in a 

system) or replacement of a large number 

of minor components (e.g. replacement 

of all heat emitters in a building), with 

potential significant impact on overall 

performance, is in principle a major 

upgrade;

2
Alteration of aspects of the whole system 

(e.g. improved insulation of pipes, 

replacement of pipes, replacement of all light 

sources, replacement of all radiators …) is in 

principle a major upgrade;

3
Any upgrade or alteration that 

affects the balance of the system.

How Should This Assessment Be 

Documented in Order to Make It Work?

Article 13 Paragraphs 1 and 6 have the potential 

to trigger significant energy and cost savings via 

optimising the energy performance of technical 

building systems. To ensure the provision’s 

effectiveness, it should be clarified that the 

documentation must be provided independently 

from the EPC, as the scope of the application and 

content are different. This could be realized through 

the inclusion of this information “as a separate 

entry” in the national energy performance database.





 

    

the documentation should note that it has 

functionalities (a)–(d). If a boiler is replaced, 

the report should confirm TRVs were added. 

Member States should require that this 

documentation be uploaded to a central registry 

(like an EPC database or a building renovation 

database). This ensures regulators have a 

record.

+ Inspections and control systems (for 

existing buildings): The EPBD’s inspection 

regime (Article 23 and 24 in the recast) can be 

leveraged to enforce the new requirements. For 

instance, inspections of heating and AC systems 

must now check hydronic balancing and control 

functionality. If an inspector finds a large building 

without the required BACS or a renovated 

building lacking IAQ sensors, they would flag 

non-compliance. The independent control 

system for EPCs and inspections (Article 27 in 

EPBD) could be expanded to include verifying 

Article 13 measures. However, not all buildings 

will be inspected frequently (inspections can be 

up to 5 years apart for smaller systems).

+ Random sampling approach: As suggested, 

Member States can institute a spot-check 

system for buildings that fall under Article 13 

obligations but might not otherwise be checked. 

This could mirror EPC/inspection control 

systems: competent authorities randomly select 

a statistically significant sample of buildings that 

should have, say, installed BACS by 2024, and 

verify that they indeed have. This might involve 

on-site visits or requiring owners to submit 

proof. It could be done in conjunction with EPC 

issuance – e.g. whenever an EPC is issued for a 

large non-res building after 2024, also check if 

BACS is present. Non-compliance can then be 

addressed.

+ Penalties and incentives: Member States are 

required by the directive to lay down penalties 

for non-compliance (Article 32 of the recast). 

For Article 13, penalties could include fines 

or withholding of certificates if owners don’t 

implement required upgrades by deadlines. On 

the flip side, incentives can encourage early 

compliance – for example, subsidies for installing 

BACS or smart controls before the deadline. The 

guidelines suggest notifying building owners well 

in advance of the obligations and considering 

financial incentives for early adopters, as 

well as penalties for laggards. For instance, a 

grant program in 2023–2024 could help owners 

of >290 kW buildings install BACS before the 

end of 2024.

+ Compliance checklists and digital tools: 

eu.bac’s compliance checklist for BACS 

requirements can serve as a reference for 

what needs to be checked. Member States 

can adapt this into a standardized form that 

installers or inspectors fill out, confirming each 

required capability. The guidelines note this can 

be digitised for ease of use. Some countries 

may integrate it into existing energy performance 

software or commissioning protocols.
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Article 9

Minimum Energy 
Performance Standards 
and Trajectories for 
Progressive Renovation

To accelerate the renovation of worst-performing 

buildings. Member States must set minimum 

energy performance standards for existing 

buildings, including specific targets for upgrading 

the lowest-performing segments of the stock[55]. 

For example, for non-residential buildings, the 

Commission’s guidance suggests targets such 

as renovating the worst-performing 15%–16% 

of floor area to higher ratings by 2030 (e.g. to 

at least EPC class F) and ~25% by 2033 (to at 

least class E). In the residential sector, Member 

States must establish a national trajectory for 

reducing average primary energy use – e.g. by 

~16% by 2030 and ~20% (up to 22%) by 2035 

– with a substantial portion of savings coming 

from upgrading worst-performing homes. These 

targets are to be integrated into National Building 

Renovation Plans and reported to the Commission.














