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1.0	Introduction
For years there has been a rising awareness of the requirements to increase the environmental performance of buildings, linked closely to the Government’s commitment to reduce carbon emissions by 80% and the necessity for organisations to act ethically and cut costs. According to The Carbon Trust, buildings produce around 37% of the UK’s total carbon emissions (Fresh Workspace, 2015).

The aim of this report is to compare the BREEAM certification for the sustainability of buildings and the Passivhaus certification for the energy efficiency of buildings. The report will explain the differences between the two certifications, their advantages and disadvantages and how they fit into the Government’s commitment.



2.0	Literary review 

2.1	The BREEAM certificate

BREEAM is an acronym for Building Research Establishment Environmental Assessment Method and was first launched in the UK in 1990 by the BRE. The BRE is a private, income generating company and a world leading multi-disciplinary building science centre. BREEAM is the UK’s leading, independent, voluntary assessment method for non-domestic buildings. Their Home Quality Mark assessment covers new domestic houses.

The schemes within BREEAM are:
· New and international new construction - for new buildings
· Refurbishment and in-use - for existing buildings 
· Communities - for large scale developments

The driving force behind BREEAM is to innovate the building sector into building cost effective, sustainable buildings that utilise natural resources, are compliant with legislation and are adaptable to differing climates.  

BREEAM is a worldwide environmental standard tool that sets a benchmark for assessing, rating and certifying the environmental sustainability of buildings. BREEAM measures the sustainable values of nine different holistic categories that encompass various weightings: 
· Management 12% - setting sustainable objectives throughout the whole process 
· Health & well-being 15% - creating a healthy and safe environment for the occupants
· Energy 15% - designing and utilising energy efficient systems to reduce carbon emissions
· Transport 9% - incorporating sustainable travel solutions
· Water 7% - reducing water consumption and minimising leaks
· Materials 13.5% - using materials produced by low energy consumption methods
· Waste 8.5% - recycling materials with a preventative focus on maintenance and repairs 
· Land use & ecology 10% - utilising brownfield site and protecting habitats
· Pollution 10% - preventing and controlling pollutants to the environment
A tenth optional category is for Innovation with an additional weighting of 10%, for an exceptional performance above the other categories. These values are totalled to give a final rating for certification: Pass 30%, Good 45%, Very good 55%, Excellent 70% and Outstanding 85%.



2.2	The Passivhaus certificate

Passivhaus is an energy performance standard that originated from the US and Canada in the 1970’s. The German Passivhaus-Institut (PHI) went on to develop those principles and became founded in 1996. Passivhaus is an independent non-profit, funded trust that promotes and controls the standard for designing, constructing and refurbishing low energy performance buildings. These buildings can range from residential to commercial or industrial to public buildings. 

The driving force behind the Passivhaus standard is to reduce energy use and carbon emissions from a building while improving air quality and comfort and can achieve an 80-90% energy saving. The five principles of Passivhaus are: 
· Continuous insulation - to reduce heat loss or gain to the building envelope
· Airtightness - to prevent uncontrolled draughts from windows, walls or floorboards
· No thermal bridging – to prevent heat transferring out of the building 
· Windows and doors – high performance to utilise any free solar gains or losses
· Mechanical Ventilation and Heat Recovery system (MVHR) – installed to extract the warm moist air from the building, replacing it with fresh, filtered, warmed air

The technical requirements for the Passivhaus are:
· Integrated design - involving the whole team to ensure it remains a fabric first, high performance building
· Location – to maximise the position of the building taking into account climate data
· Orientation - to optimise the sunlight to achieve the best impact of solar heat gain 
· Form – to consider the shape of the building because calculations depend on minimising the buildings surface area to volume area
· Construction system - which allows for any type of construction to be used as long as it has a high standard of airtightness and thermal insulation. The world’s first straw-bale insulated building to reach the new Passivhaus Plus standard has been built in Yorkshire and it produces more energy than it consumes (Smith, D.W. 2017).



2.3	The differences between BREEAM and Passivhaus

Passivhaus is not known worldwide like BREEAM. Passivhaus certification depends on analysing and reducing the performance gap between the energy predicted and the actual energy consumed. BREEAM measures the performance gap but this is optional and additional credits have to be applied for.  

Passivhaus is a quality control process that concentrates on designing low-energy buildings that achieve their high expectations because energy efficiency is incorporated into the buildings’ fabric. Passivhaus certification is carried out by Passivhaus design experts who need to be involved at the concept stage, throughout the build process and after construction in the monitoring phase.

BREEAM assessments are carried out by licenced independent assessors who ensure best practice is adhered to when assessing the planning, design, construction and operational stages of a building. To achieve the best performance for the building these stages are evaluated against three different factors that link together and impact on each other.
These factors are:
•	Economic factors – to reduce running costs
•	Social factors – people’s perception on being ethnical and environmentally friendly
•	Environmental factors – protecting the environment and natural habitat

BREEAM is a tool to assess and improve the environmental performance of buildings on a holistic level and looks at all aspects of the building and the buildings use. Passivhaus only assesses the thermal envelope of the building.

The BREEAM certification is issued at the end of the build when the assessor has gathered all the evidence and is issued for the life of the building. The Passivhaus certification is initially approved by an expert at the design stage and then the contractor has to build to specification and provide all documentation for the final approval at the handover and close out stage. The building is then monitored to assess the performance gap before the certificate is issued.



2.4	The advantages of both certificates in their applications in buildings

It is hugely advantageous for both BREEAM and Passivhaus designers to be involved at an early stage in the project for the build to be cost effective. Both certificates have regulated performance standards and to only involve the assessor or designer at a later stage can be costly in time and money.

Obtaining a BREEAM or Passivhaus certificate proves that the benchmark has been surpassed to achieve a high standard. This makes the buildings more valuable and produces a higher return on the investment for the client. The building performs better because it is energy efficient so the operational costs are lower.

Both certificates are client focused and enhance the well-being of users by creating a comfortable, healthier and quiet environment. This can significantly impact on workers’  productivity and contribute to staff retention. 90% of operational costs for organisations are staff salaries (Faithful Gould, 2015).





 2.5	The disadvantages of both certificates in their applications in buildings

BREEAM can be seen as a box ticking exercise, is very legislation led because it is often a condition for public funding and if specifications or drawing change, it’s costly. 

BREEAM has received complaints that too much focus is given to “useless” aspects such as transport and not enough to “important” aspects such as reducing emissions. High rating in BREEAM can be awarded for reducing water consumption by recycling grey water which in turn increases carbon emissions and energy use (Green Book Live, 2015).

For the Passivhaus certificate, energy efficiency must be considered at the very beginning of the design process which doesn’t often happen. Materials are not regulated and potentially can cause pollution.

Skilled workers and strict quality control are required on the build which can be difficult. For example to seal the airtight envelope, a specified sealant has to be applied correctly otherwise it will fail. Then the life span is 20 years or less in exposed areas (Jaggs & Scivyer 2011).
Adopting an airtight approach can present a risk of overheating which can be a concern for occupants with healthcare issues (Fletcher, Johnson et al, 2017).

Passivhaus designs might not work for all buildings and the MVHR can be expensive to install, requires space and makes the building design less flexible to make alterations once completed. 

The higher the standard required the higher the construction cost. A Passivhaus build can add an extra 10-15% and BREEAM 5-10% to the build cost. With both certificates if the assessor or designer is not brought in at an early stage in the planning then rectifying any mistakes will see the build costs rise significantly. There is often a lack of communication with the construction team which can hinder the progress of the build and again be costly and time consuming.


3.0	Conclusion

BREEAM and Passivhaus are difficult to compare directly because they are addressing different objectives, although these certificates can work in tandem and complement each other.  Although they are voluntary certificates they are innovating the building sector and becoming more the norm.
The certificates:
· Fit into the government recommendations
· Reduce carbon emissions 
· Reduce energy use
· Increase environmental sustainability and performance
· Cut operational costs
· Improve internal conditions for users
· Is a guarantee for the client that the building possesses certain qualities
· Although initially costly provide a higher return on investment for clients
· Increase the value of the building
· Require professional input from the onset
4.0	Recommendations

· Assessors/experts need to be utilised early in the planning phase and kept informed throughout the process to avoid unforeseen costs or mistakes
· Communication with the contractors is paramount
· Skilled workers are required
· Material specification is crucial
· Aim for highest level of certification but be realistic with goals
· Be prepared and knowledgeable about all aspects of the build from sourcing ethical materials to complying with building regulations 
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