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EPB standards and the

Energy Performance of Buildings Directive (EPBD) 

ENER/B - Just Transition, Consumers, Energy 
Efficiency and Innovation
Unit ENER B.3 – Buildings and products

Delivering on the European 
Green Deal and Fit for 55

CLIMA2022, Rotterdam, 24 May 2022



Energy Performance of Buildings Directive
EPBD 2002/91/EC

• Article 3 – Adoption of methodology

• Annex I – General framework

EPBD 2010/31/EU (recast)

• Annex I – General framework (updated)

• Typical conditions

• Primary energy

Mandate 480

• EPB standards ISO-52000 (series)

Annex I of Directive 
2002/91/EC



Energy Performance of Buildings Directive
EPBD (EU) 2018/844 (amending)

• Annex I – General framework (updated)

• Common indicator

• Introduce references to standards and obligation to report

EPBD 2021 (proposal for recast)

• Annex I – General framework (updated)

• Hourly calculations

• Measured energy

• Links to product regulation

• Recognition of benefits of primary energy factors in supply (based on EN-
17423)

• Additional indicators



Energy Performance of Buildings Directive
Calculation methodology

• Flexible

• Asset calculation – standardized conditions

• Must reflect typical operation (yet flexible)

• Common indicator: kWh/(m2 year) primary energy use

• Primary Energy Factors (PEF)

• Additional indicators are possible (e.g. kg CO2/(m2 year)

• Calculated or measured (*)

Links to multiple articles

• Minimum energy performance requirements (MEPR – new and existing buildings)

• Cost-optimal methodology (sets MEPR)

• Energy Performance Certificates (EPC)

• Financial incentives



Energy Performance of Buildings Directive
Calculation methodology – in practice

• Flexibility between Member States

• Differences in application

• Used for compliance / design / certification

• Centralised / Licenced / Mixed calculation

• Links to multiple calculation software suites

EPB standards and the EPBD

• Flexibility of adoption

• Modular approach

• Obligation to report using standards

• Common understanding

• Overarching (ISO 52000)

• Indoor requirements (EN 16798-1)

• PEFs (EN 17423)



EPBD revision – Focus areas

Renovation

• National Building Renovation Plans

• Minimum Energy Performance 
Standards

• Energy Performance Certificates

• Renovation passports for individual 
buildings

Decarbonisation

• Zero-emission buildings as new standard 
for new buildings and 2050 vision for 
building stock

• Consideration of whole life cycle carbon

• Phasing out of incentives for fossil fuels 
and new legal basis for national bans

Financing

• Public and private financing & technical 
assistance

• Deep renovation standard

• Priority to vulnerable households and 
people affected by energy poverty

Modernisation & system 
integration

• Infrastructure for sustainable mobility

• EPC digitalisation & databases

• Smart Readiness Indicator



© European Union 2020

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are 

not owned by the EU, permission may need to be sought directly from the respective right holders.

Thank you for your attention!
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Building Performance Standards 
Moving Towards Zero Energy and 

Zero Carbon in the US

Presented by Mick Schwedler
ASHRAE 21-22 President

Clima2022
24 May 2022



Standards and Code Development in the U.S.

• Market-driven

• Government sets goals but not mandates

• Adoption is not always the whole standard or code

✓ State adoption is necessary for these to be enforced

✓ Significant variability in timing and version in force



Energy Efficiency Accomplishments

• Standard 90.1 
significant energy 
savings

• Reducing Energy key 
to reducing carbon



Current ASHRAE standards and design guides  move 
towards Performance Based and Net Zero

• Standards

- Energy standards for new buildings 

• 90.1-2019, 90.2-2018

- Building performance standards to reduce energy consumption for existing buildings

• 100-2018

- High-performance buildings standard providing comprehensive sustainable green building strategies 

• 189.1-2020, 189.3-2017

- Measuring, expressing, and comparing the energy performance of buildings and Greenhouse Gas Emissions 

• 105-2014

- Passive Building Design

• 227 - proposed

- Requirements for evaluating whether a building or group of buildings meets a definition of “zero energy” 

• 228-proposed

• 240- proposed

- Refrigerant classification and safety which include low global warming potential refrigerants 

• 34-2019, 15-2019

• Design Guides 

- Zero Energy building Guides for K-12 Schools, Offices and Multi-Family Residential (www.ashrae.org/freeaedg )
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Standard 90.1 Moving Towards Zero

• Multiple paths – prescriptive and performance (Appendix G), 

• Coming soon: 
• Energy Credits Path

• Total systems performance ratio

• Informative appendix for a standardized reporting                                                
of carbon impact of buildings 

• Addressing renewables



Role of ASHRAE Standard 100 and ASHRAE Standard 105

• ASHRAE Standard 100 sets Energy Use Intensity (EUI) 
Benchmarks

• Establishes methods for determining opportunities for existing 
buildings

• Leads to compliance with standard benchmarks.

• Part of Building Performance Tools in Washington State.

• ASHRAE Standard 105
• Provides a common basis for reporting building energy use

• Allows for energy performance comparison



2050

Zero
Carbon emission

2030

50%
GHG reduction of 2005 

levels

Today

SOURCE: Carnegie Mellon Center for Building Performance and Diagnostics (2020)

Challenges to Decarbonize Building Stock in US

U.S. GHG Emissions



ASHRAE  Headquarters (existing building) – Zero Energy
“Walk the talk…”

Zero Energy Achieved – April 2022!

• Low-load/high efficiency systems
• No onsite fossil fuels
• Radiant Ceiling Panel System
• Six Air Source Heat pumps
• Demand Controlled Ventilation
• Increased daylighting
• On-site electric vehicles
• Photovoltaic system (roof/ground)



US Strategy on Decarbonization 
Building Performance Standards & Codes

• Building performance standards (BPS) 

• A policy tool for cities and states to reduce the carbon impact of 
their built environment

• Helps meet their climate commitments

• Goals of BPS
• Improved existing buildings’ performance

• Uses measured data

• Establishes and increases stringent performance requirements 
over time



U.S. National BPS Coalition

Announced by President Biden on January 21, 2022 the National BPS Coalition 
includes 33 state and local governments, covering nearly 20% of the nation’s 
building footprint and over 22% of the population, that committed to passing 

building performance legislation or regulation by Earth Day 2024. 





ASHRAE’s Commitment to 
Decarbonization

That ASHRAE, as a matter of policy with 
BOD oversight, address decarbonization of 
the global built environment with the same 
level of importance and urgency as ASHRAE 
tackled energy efficiency during the energy 
crisis.



Advanced Energy Design Guide – Zero Energy Series

• Provide tools, practical 
products and off-the-shelf 
technology to achieve a 
zero-energy building

• Developed in partnership 
with DOE, AIA, USGBC and 
IES

• Small to Medium Office, K-
12, and Multifamily 
Buildings

www.ashrae.org/freeaedg

http://www.ashrae.org/freeaedg


Coming Soon

ASHRAE has drafted a position document on 
Building Decarbonization!

Target Approval date June 26, 2022!



ASHRAE Efforts

• ASHRAE knows –
• Many parts of the world are engaging in the building decarbonization 

movement to be net zero carbon by 2050
• ASHRAE goals

• Integrating building decarbonization into existing ASHRAE standards
• Harmonizing definitions globally
• Creating standards on zero energy and zero carbon that allows the built 

environment to be global
• Creating guides that can serve as the basis for standards
• Expanding learning opportunities and educational materials
• Increasing advocacy efforts
• Considering effects on underrepresented communities
• Collaboration with many other societies and associations –

including REHVA



Questions?



24 May 2022, 16h50 – 17h05

Jianlin WU
EPB standards & building performance policy in China

International Affairs, China Innovation Alliance of HVAC



24 May 2022, 17h05 – 17h15

Dick VAN DIJK
EPB Center resources, consultancy & services

EPB expert, EPB Center



EPB Center supporting resources, 

consultancy and services

Dick van Dijk
EPB-Center expert and initiator

dick.vandijk@epb.center

EPB-Center workshop – “Support, consultancy and 

services for the implementation and practical use of 

the set of Energy Performance of Building standards”.

24th of May 2022
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Comprises a 
large number
of documents

All fit for
building 
regulations
(EP 
requirements, 
EP certificate)
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Set of CEN and ISO EPB standards:
Assessment of the overall energy performance of buildings

EPB Center workshop, May 24, 2022
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EPB Center workshop, May 24, 2022
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Over-

arching 

(10)

Building 

(16)

Heating 

(15)

Cooling 

(4)

Ventil. 

(4)

DHW 

(1)

Lighting 

(1)

BAC 

(10)

= 61

Modular approach

EPB Center workshop, May 24, 2022

➔ Different topics can be easily distinguished
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EPB Center workshop, May 24, 2022

Key EPB standards
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Set of EPB standards: not “One size fits all”

Specific options given to tailor to national/regional situation

41

• Climate

• Culture

• building tradition

• building typologies

• policy and legal 
frameworks
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Role of EPB Center?

• Initiated in 2017 (after publication of the set of EPB standards in 

CEN and ISO)

• To ensure that the expertise from the development of the set of 

EPB standards is kept alive

• To support the uptake of the EPB standards by providing tailored 

information, technical assistance and capacity building services for 

involved stakeholders

• To be the communication platform to offer these services

• To maintain close contact with ISO & CEN for coordinated progress

EPB Center workshop, May 24, 2022
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EPB Center experts and staff

EPB Center workshop, May 24, 2022

Initiators & EPB experts

Staff

Damir Dovic

Dirk van Orshoven

EPB experts Emerging Next 

Generation EPB experts

+

global network of contacts 

with other experts and 

stakeholdersSupported by 

management team, board of directors & shareholders
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EPB Center offers: website

EPB Center workshop, May 24, 2022

Support, consultancy and services on
Energy Performance of Buildings 

Standards calculations and implementation

Large amount of accurate and transparent publicly available information on the 

EPB standards

Dozens of frequently

Asked Questions

10 webinar

recordings

10 short 

videos

16 recently

updated tools

14 detailed case 

studies
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EPB Center offers more

EPB Center workshop, May 24, 2022

• Social media

• Events

• Partnership in international R&D Projects or policy related projects

• Platform for high-End Trainings and Updates

• Consultancy services

– “Ask the expert”

– Targeted guidance and consultancy for variety of stakeholders

Support, consultancy and services on
Energy Performance of Buildings 

Standards calculations and implementation
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Snapshots

EPB Center workshop, May 24, 2022
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Snapshots

EPB Center workshop, May 24, 2022
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EPB Center workshop, May 24, 2022

Example of targeted consultancy service (1)
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EPB Center workshop, May 24, 2022

Example of targeted consultancy service (2)
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Questions?

EPB Center workshop, May 24, 2022
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