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Introduction
In this report I will be analysing and comparing two building method assessments, BREEAM and Passivhaus, each with their respective claims to be leading in the world of sustainability within construction. BREEAM claims to be the “world’s foremost environmental assessment method and rating system for buildings” (Breeam.com, 2017) whilst Passivhaus declares they are the “world’s leading fabric first approach to low energy buildings” (Passivhaus.org.uk, 2017). I will aim to present the differences, similarities and advantages and disadvantages of both building assessments application in buildings. I will mainly be focusing on design aspects of these two assessment methods and how they can potentially affect the design processes and physical characteristics of buildings.
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BREEAM was developed in 1990 by a private organisation called BRE, making it the world’s longest reputable method of assessing buildings.
The main aims of BREEAM are to trigger an increased interest and demand for sustainable buildings, in the process, ultimately create value for sustainable building products and suppliers. Also, they aim to alleviate the impact that buildings have on the environment, whilst allowing buildings to be acknowledged according to their environmental benefits, through several categories, for which the building will be awarded credits in return for meeting the respective compliance for each category.
Regarding design of the building, BREEAM has some minimum standards that the project must meet to even get a Pass rating. In particular, Mat 03: Responsible sourcing, this section states that “all timber used on the project is sourced in accordance with the UK Government’s Timber Procurement Policy.” (breeam.com, 2017) This can constrain the design of some projects as it may increase the price of the materials. As before this policy came into effect in 2013, builders could get supplied with timber, which had been logged illegally and potentially sell the timber for a cheaper price and potentially timber unsafe for use in building as it will not need to go through all the same testing as responsibly sourced timber.  There is also an exemplary credit available in Mat 03, if the building has achieved “70% of the available responsible sourcing points” (bream.com, 2017) as a result of this exemplary credit, clients trying to achieve a high BREEAM rating may change the design of the building to be able to get these credits. As well as Mat 03, Criterion 1 from Hea 01: Visual Comfort must be achieved to gain a Pass rating. This is concerning glare control; the building must be designed to limit glare during daytime but also making maximum use of natural daylight. However, the system to control this glare should not affect daylight entering the building on days when it is cloudy, or the sun is not on that part of the building. This could only result in minor changes to the design of the building, but it will make the project more expensive. These two criteria show that the BREEAM assessment method is trying to make a difference to the environmental and social aspects of the industry, however it does mean that ecologically, it will start to make project costs unfeasible.
[bookmark: _Toc498521170]Passivhaus
Passivhaus was developed in 1990 by a pair of professors, German, Wolfgang Feist and Swede, Bo Adamson. The first dwelling to be constructed to Passivhaus standard was completed in 1991 in Darmstadt. The Passivhaus building method can be applied to residential dwellings as well as commercial, industrial and public buildings. 
The company gives this definition of a Passivhaus, “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.” (Passivhaus.org, 2017)
This means that a Passivhaus certified building should not require traditional heating systems for heating the building. In the summer they try to encourage the opening of windows to create a natural cross-ventilation. The same principle is also applied to the cooling of buildings by using shading and occasionally by the use of pre-cooling of supply air.
A disadvantage of Passivhaus is that the building can only be designed and constructed for certain weather conditions for any particular building. As the climate in Britain is so unpredictable, you can build for a majority of climates and but in the winter in Scotland, temperatures can drop to lower than -20°c and in the summer, can rise to 15°c. These severe temperature differences would be the main problem which could alter the performance of the building. In this current day and age, with climate change, it is becoming harder to estimate what weather patterns will affect the building. Another problem with Passivhaus is that it requires a working knowledge of how the building processes work in the new build, while this may not be a problem for residential new builds, where the client is also the occupant. However, in the future of housing when there will be a lot more Passivhaus standard properties around, the occupants will need to know how to operate these buildings, otherwise the standards they were built to will become redundant. The same applies for multi residential buildings and office buildings; the client may want the properties to be Passivhaus, but unless the occupants of these buildings are driven to live a low energy life-style, the building will fail to acquire Passivhaus standard.
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In many ways it is unjust to be comparing these two methods of building assessments, as Passivhaus is in no way, shape or form as extensive as BREEAM. Passivhaus focus’ on the building as a whole and how to make the building perform to the best of its ability, in terms of energy efficiency. Whereas, BREEAM has a much broader range of categories to comply with, ranging from transport to land use to energy. Arguably, BREEAM has a friendlier approach to overall sustainable design than Passivhaus, but that is not to say that the extensiveness of the method cannot also hinder their projects too. BREEAM has very complicated scoring system, where dependent on the project you can have a maximum of 132 credits split among 10 categories (including Innovation), however, some of these categories are represented as more important to the method and subsequently hold larger weightings. For example, there are 30 credits available for Energy and only 10 credits available for Health and Wellbeing, but their weightings are the same at 0.15, therefore they are worth the same values in the section score.
A major difference between the two assessments is when and how they are awarded with their certificates. Passivhaus buildings are analysed over a period of months after the building has been finished to validate that it is performing to Passivhaus standards, if the building does not perform to Passivhaus standards then it will fail as there are only two outcomes to a project. While, with BREEAM, for an 85% final BREEAM score, the project would receive an ‘Outstanding’ rating, but there are 4 other ratings that buildings can achieve to be still classed as a BREEAM project. A lowly 30% final BREEAM score would be enough to achieve a ‘Pass’ rating, this equates to “75% of UK domestic refurbishments.” (BREEAM.com, 2017) This has its advantages and disadvantages, as for the company, it’s a huge number of projects getting BREEAM certification, however, when you consider that 95% of the public will have never heard of BREEAM, the rating at which they got will not mean an awful lot to them if they were interested in buying the property. Whereas, with Passivhaus, it’s a much more simplistic direct approach and certification process.
There are many critics that think BREEAM should step aside and let Passivhaus take centre stage in the sustainable design as it has a more focussed approach to energy efficiency that does seem to be working. BREEAM is designed to work ‘top down’, addressing the biggest political issues first, whereas, Passivhaus are more direct and acknowledge that they are a ‘fabric-first’ environmental method, purely focussed on keeping energy costs down, through design of the building and sufficient amounts of materials used to accommodate their needs. This can be seen as a negative way of operations, as it is not directly working to eradicate any other serious problems facing the construction industry. However, for many clients who may not know so much about world problems, this is obviously the much simple option for them to understand.
A significant factor in projects achieving BREEAM accreditation seems to be that companies can receive more funding for the better rating they achieve. Therefore, out of the “562,789 certificates” awarded to projects it can’t be clear how many of these projects are undertaken due to the drive and determination of the client. This is not necessarily a negative, however, with Passivhaus the majority of projects will be undertaken at the wishes of a client and the fact that they are thinking about the environment and increasing energy efficiency.
When planning on saving energy through the design of the building these methods are also different, as BREEAM awards credits for the use of renewable technologies and for the building being low or zero carbon, which can save occupants money over the long term, but it will cost more during construction for the extra technology. While, Passivhaus standard buildings do not require any additional technologies to keep the running costs of the building down. The point of the method is exactly that, to use the fabrics of the building as the main feature. Regarding carbon zero building, which BREEAM appears to favour ahead of saving energy, and Passivhaus; it is harder to design a Passivhaus standard building than it is to design a carbon zero building. For example, to be considered zero carbon has performance standards for fabric heat loss; for a detached property in 2016 it was “set a 46kWh/m2/yr. Compared to the “standard of 15kWh/m2/yr”, you can see that Passivhaus has much more strict standards for heat loss at least.
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I think that neither of these environmental building methods are at the best they could be operating, and the ultimate answer may lie in between the two philosophies. There is so much right with what these two powerhouses of the sustainability world are doing, but there is something lacking about both of them. Perhaps, Passivhaus needs to more directly take into consideration the impact on the environment outside of the individual projects and have criteria that means the project will benefit to community, as well as the occupants. With BREEAM it’s more complex because they have a very good system, but it’s an over complicated scoring system which would throw off a lot of potential clients who would be doing it for themselves and not for extra funding. 
Obviously these two methods can be used together in a building project and while this will not defeat the problem of complexity, it would certainly result in a very sustainable project.
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