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Abstract
There is now a significant amount of evidence that proofs that climate change is an issue which is only growing. There are many approaches that encourage the raise of awareness and action against the production of harmful gasses and deforestation. When it comes to the building sector there are many institutions that are creating ways of building residential and non-residential housing that will help fight climate change and global warming. This paper focuses on Building Research Establishment Environmental Assessment Method or BREEAM for short, Leadership in Energy and Environmental Design or LEED, and Passive House. It will compare and contrast these three institutions. Looking in depth into each advantage and disadvantage of every institution. This paper will be focused on the design aspect and how it can modify not only the materials used but other aspects such as orientation and design. 




Introduction
The following report will be analysing three systems of assessments, Passive House, BREEAM, and LEED. It will compare two of them. This report will also look at each of the systems advantages and disadvantages. According to BREEAM there are over 2,266,754 buildings which are certificated over seventy seven countries, on the other hand “Passivhaus or 'Passive House' is the fastest growing energy performance standard in the world with 30,000 buildings realised to date with the majority of those since the turn of the century.” http://www.pa(ssivhaus.org.uk/) LEED claims to work for all building types anywhere in over 165 countries (new.usgbc.org) 

 












BREEAM
Established in 1990 and first assessing new office buildings, BREEAM has come a long way Building Research Establishment Environmental Assessment Method or BREEAM for short
is an establishment which assesse, rates and certify the sustainability of buildings. There
main objective is to reduce the life cycle that buildings have on the environment. BREEAM aims to mitigate the life cycle impacts of buildings on the environment, enable buildings to be recognised per their environmental benefits, provide a credible, environmental label for buildings and to stimulate demand and create value for sustainable buildings, building products and supply chains. BREEAM has ten categories, Energy, Health and Well being, Innovation, Land Use, Materials, Management, Pollution, Transport, Waste, and Water. Each of these categories add up to more than 100 credits, not all categories have the same amount of credits. 


Pros

BREEAM has the following advantages: BREEAM is backed up by the United Kingdom Government, this means that public buildings are required to achieve a standard BREEAM score. BREEAM is also indecently audited. Buildings which consume les CO2 have been proven to cost less on the long run. (www.enconassociates.com)

Cons

BREEAM also has some cons, for example BREEAM has a very complicated burdensome system which requires very exact requirements this can lead to a paper work hunt which is time consuming. There is also a very short market profile at the time. 


LEED
Leadership in Energy and Environmental Design or LEED for short is an establishment developed by the US green building council in 1993. According to the usgbc LEED certification ensures a reduce in energy, a lower carbon emission and a healthier environment. LEED’s is designed to achieve a high performance in areas which are key to the environment. (www.usgbc.org) LEED credits are awarded by third party inspectors. 







Pros

There are many positive aspects of LEED as mentioned before LEED certification is designed to achieve a high performance in key environmental areas. Another thing to have in mind is that LEED buildings set the market rate in commercial real estate. This shows that it can make a building more valuable for real estate if it has a high LEED score. According to the united states green building council between 2008 and 2012, firms increased green building from 17 to 30 percent achieving a lower operating cost. 


Cons

LEED also has counterparts, for starters, it is a voluntary system. This means that not all buildings will be monitored during their design and construction proses. It is a very expensive system due to the fact that a third party is evolved. This also makes it a time consuming. Like BREEAM it requires a lot of documentation. 



Passive House
Passive House is standard and a scientific design tool that achieves exceptionally comfortable and healthy living and working conditions combined with low energy demand and minimal carbon emissions.  Developed in 1990 by Wolfgang Feist and Swede, Bo Adams.  The definition that passive House gives on their website is the following: “A Passivhaus is a building, for which thermal comfort can be achieved solely by post- heating or post-cooling of the fresh air mass, which is required to achieve sufficient indoor air quality conditions – without the need for additional recirculation of air”. (www.passivhaus.org.uk)
Pros
Passive house has many strengths. It has a simple approach, it is performance based. It is an economical approach to sustainability. It provides a healthy living, it can be applied in residential and non-residential buildings. Thanks to its design it reduces the amount of pollution. Being such a precise system buildings perform exactly as planed and modelled. It provides an effective way to save energy and using as much as natural lighting as possible. It is also a very simple system for the user.  


Cons
On the other hand, it also has its downside. Some of which are the following: It cannot be adapted; it requires behaviour change. Due to the fact that it has a mechanical ventilation heat recovery it can be seen as a con thanks to its cost and maintenance. There is a limit to the demand of energy. And does not perform as well in warmer climates. There are also many health implications if maintenance  is not done properly. 







Comparison 
There are a couple of things to have in mind when comparing these systems. First of all, even though they have a similar aim on the broad term in depth they all concentrate in different aspects of a ‘green building’. For example, BREEAM not only focuses on energy, it is divided into many categories, some of which are land use, innovation, waste management, materials, pollution, management and transport. This compared to Passive House which mainly focuses on energy and heating. There needs to be a change in Passive House to guarantee a more consistent rating across different categories. Passive House should develop a multi-tier assessment structure, something like the way BREEAM assesses a building. This would create a much more significant improvement on the existing assessment structure. This was sustainability can be achieved both from the inside and out. Therefore, not only concentrating in energy but also a carbon footprint, it could be viewed as a triangular assessment, focusing on the environment, the economy and finally the society. But on the downside seeing how Passive house is a voluntary system it is also an advantage that it focuses souly on one category making it more accessible to the public which creates public awareness.  When it comes to LEED, it is not so different to BREEAM seeing how it was based on it in the first place.  A BREEAM building can earn more than 100 credits, these credits are dispersed in nine categories and innovation, but it is important to note that not all categories have the same impact on the overall score. Another big difference between Passive House and BREEAM is the way the certification is given. When it comes to BREEAM, a checklist is used for each category, the methodology being awarding credits is a very extensive work. And is done mostly at the time of the construction of the building. Passive House grades their building after everything is completed, this means that it is harder to change if there is a problem. BREEAM has six different ratings, varying from unclassified which is anything lower than thirty percent followed by a pass with a thirty to forty-five percent. Followed by good, very good, excellent and outstanding which is the highest rating with any score over eighty five percent.



Conclusion 

In conclusion, there is no definite answer as to what system is better, they are clearly not perfect. The answer to what the best way to create a zero carbon/ green building may lie in between both systems. By picking a choosing what is best suitable for each specific area is how a viable solution can occur, Taking the more complex system of BREEAM with a more suitable energy and zero carbon footprint auto sustainable building can be achievable. Sustainable construction is in a way flawed due to the fact that its approach starts within the building rather than the environment that surrounds it. 
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