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[bookmark: _Toc498606564]What is BREEAM and Passive house
BREEAM and Passive House are two voluntary green building certifications that can be used to assess, rate and enhance the way we construct buildings by minimising the environmental impacts the assessed building will have over its lifetime.  
[bookmark: _Toc498606565]When and Where are they used?
BREEAM was set up in the United Kingdom in 1990 by the BRE and has since become registered in 76 countries across the globe. Passive House was started in Sweden and Germany in 1988 by a Professor Bo Adamson and Wolfgang Feist, although the first Passive house in Kranichstein, Darmstadt wasn’t complete until 1991 and The Passive House Institute wasn’t launched until 1996. Passive House is now also used globally across over 50 countries.  These certification schemes are now both certified in the United Kingdom by the BRE and are set up to run alongside construction from the design stages, this allows the assessors to input their knowledge and show what actions can be taken to allow the project to become more environmentally efficient and achieve the the greatest benefits from the certifications. 
[bookmark: _Toc498606566]Why are they used?    
The issue of global warming is quickly beginning to become globally recognized with many countries and industries bringing in measures to ensure that steps are beginning to implement a push to reduce the impacts we as human beings are having on our planet. For construction, one example of this push is the architecture 2030 challenge which aims to make all buildings carbon neutral by 2030. As green building certifications, BREEAM and Passive House also help in taking steps towards a healthier more efficient future for our planet as they educate and help the clients of the construction project being undertaken to understand how the projects can be both environmentally responsible and resource-efficient throughout its life-cycle and thus, they help to minimise the threat of global warming and reduce the carbon footprint the construction is having. Although these schemes are therefore very important, these schemes are still only voluntary and are often only undertaken if an incentive is provided, although in most cases these schemes can provide financial incentives in the form of reduced running costs.  
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BREEAM is used globally with over half a million qualified assessors, trained to assess multiple building types during several different life cycle stages that include new construction, International new construction, in-use, refurbishment and communities. To achieve an overall score and rating, BREEAM breaks the construction down into ten assessable categories;
1. Management
2. Health & Wellbeing
3. Energy
4. Transport
5. Water
6. Materials
7. Waste
8. Land Use & Ecology
9. Pollution
10. Innovation
Some categories can achieve a higher or lower number of credits which is dependent on their given importance. To achieve these credits, the categories are then further broken down into subcategories that can be used by the assessor to calculate and assess the building. If the building meets the requirements within each sub-category the given number of credits can be awarded by the qualified assessor on the job. The implementation of a qualified assessor at the earliest date possible is important, as they can consequently advise the client what rating they are on track to achieve and how many more credits they will need to achieve to get to the higher ratings. They will do this by advising what further steps can be taken to allow the building to achieve any further potential credits. If the assessor isn’t used until later in the project, they may also need to search for any relevant paper work to confirm what has been done in the earlier stages that they can award credits for, and if this information cannot be found, those credits can’t be awarded. Once all of the credits have been calculated, the building can be placed onto the rating scale;
· (≥ 30) Pass
· (≥ 45) Good
· (≥ 55) Very Good
· (≥ 70) Excellent
· (≥ 85) Outstanding
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Passive house was started following on from Swedish law which was already in place in 1988 that, at the time required all new construction to be designed in a way that reduced the negative impacts they would have on the environment and promote ultra-low energy usage. The Passive House Institute was founded in 1996 following the success of the first Passive house, and has since spread to over 50 countries across the globe. Since launching Passive House has evolved following this ideal and now also concentrates on the construction of ultra-low energy buildings by looking at five key issues;
· The Orientation and positioning of the building so that it can benefit from solar gain and shade where needed, depending on weather conditions.
· Ensuring that the building is continuously and fully insulated throughout the building envelope to remove the energy loss through thermal bridging
· Ensuring that the building meets the exacting Passive House airtightness requirements
· Only using High performance windows and doors that allow more energy into the building than to get let out   
· By using a Heat and moisture recovery system that can adapt throughout the year to keep the building at comfortable levels   
Unlike BREEAM, Passive House is predominantly used on only one building type, the construction of new residential properties, however it has been used on several other building types as well as refurbishments, although there are no separate designated schemes for these. 
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The Royal Institute of British Architects (RIBA) outlines eight stages of work to aid the construction industry to see that projects being undertaken can run smoothly and with minimal conflict from design to hand over and in use. If BREEAM and Passive House are used as intended, these green building certifications will be involved from the beginning stages throughout the project to allow the most effective implementation. This for BREEAM will be assigning a BREEAM certified assessor to collect and calculate any required information which can be done by either a qualified assessor working within the practice carrying out the work or by assigning an external assessor. In many cases, having an external assessor is the better option as this removes any subjective bias that could occur with someone working directly with the project.  Passive house unlike BREEAM works with the design team rather than alongside them to input the design information into their Passive House Planning Package (PHPP) and helps to design the project to reach their exacting standards. 
In the case of most new construction projects, the first thing that is looked at is the analysis of the potential site which is important for both BREEAM and Passive House. For BREEAM this is the dedicated category of Land Use and Ecology (LEO) where 10 credits are achievable. These credits in this section can be achieved by constructing on brownfield sites, by reducing the impacts on the site and enhancing the current site ecology by using a Suitably Qualified Ecologists reports of the land that will outline how to reduce the impacts the construction will have and what steps can be taken to enhance the current ecology and biodiversity. For Passive House the site is important as it will define how they design the building to best implement the Passive House system, as part of this the sizes, climates and environment on and surrounding the site are important to Passive House. The importance of this is that they will eventually have an impact on all the issues that Passive House tries to address, for example how the building can best be orientated to best benefit from solar gain and shade or how thick the walls can be without reducing the required internal space. An example of where the orientation and sizing of windows is the Warren Woods Ecological Field station where ‘the windows are strategically sized and located to provide sufficient views and daylight, while keeping unwanted solar gain in check.’ B.Corner et al (2018) 
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Material choice is another central part of construction that is important to both BREEAM and Passive House. The importance of materials for Passive House is for the building envelope that must be of the highest qualities such as the triple glazing to be sized to best benefit from solar gains and shade and insulation that achieves their required U Values to ensure that, when in use the building can run as efficiently as possible although this can often be of high financial costs as well as the reduction of floor space due to thickness of insulation, which can often occur on refurbishment projects where external space is restricted. For BREEAM new construction, materials are also important and can achieve up to 14 credits. For BREEAM there is also an importance for the efficiency of the materials although this is only a single credit available for this. There is also a credit achievable for insulation although for BREEAM this is the use of low embodied insulation whereas Passive House concentrates on the efficiency of the materials where BREEAM is concerned with the sourcing. The further credits achievable for materials in BREEAM are in the life cycle impacts they have, the Landscaping and Boundary protection, the responsible sourcing of materials and durability design. Both BREEAM and Passive house see the importance of materials, but these also need to be used by skilled workmen to the highest standards in order to achieve the greatest potential from the materials.       


[bookmark: _Toc498606572]Conclusion
In conclusion I believe that both Passive house and BREEAM are both extremely important architectural tools that can help reduce the impacts the construction industry is having on the environment while also providing incentives in the form of reduced running cost and potential increased income when selling if the highest standards are met of the schemes if the property were to be sold. Therefore, I believe these schemes should be more frequently implemented, so that the construction industry can also promote a healthier world and future. Although I believe these are both great architectural tools, I also understand that they both have conflicts that need to be found and addressed. For BREEAM I believe that one of these conflicts is that the assessors should have a greater influence asserting the projects to achieve the highest BREEAM Ratings and for Passive House I believe they need to take a wider view of the whole project rather than only focusing on the energy. Given this, these schemes need to be continually adapted and updated to suit the growing need for all industries across the globe to reduce their environmental impacts on the planet.        
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