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Task
BREEAM, LEED and Passivhaus are three construction sustainability assessments developed firstly in different countries, but now applied in many parts of the world. They work differently and it is important to distinguish the strengths and weaknesses of each one. At the end, our main purpose is to improve sustainability of buildings and depending on what improvements we would like to achieve (or would be able to achieve) we have to choose the right assessment certificate. 
There are two talks programmed in this module for this purpose: one about BREEAM and another one about Passivhaus. Your task is to attend both talks and write a report (about 1800 words) which aims to compare both certificates explaining differences, advantages and disadvantages for their application in buildings. It is very interesting to discuss about application in different types of buildings: domestic, non-residential, etc. You must complete and prove this information with other written information you have access to.  Please make sure your information is from a credible source, and that you use varied sources of information.  
Building Surveying- You should focus more on energy assessment, comparing relevance and way to assess.
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In recent years there has been a large push for sustainability in the design, construction and use of buildings to try to mitigate their impact on the environment. This has been achieved by building assessment methods driving the market to become more sustainable, as high value, low impact buildings are being produced creating good global images for owners and landlords. 
This report aims to compare two of the industry’s foremost building assessment methods, BREEAM and Passivhaus, with particular regards to the strengths and weaknesses of their methodologies for energy assessment, which focus on different aspects, dependent upon where they fall in the building lifecycle. 
BREEAM is a holistic approach that considers categories from the entire lifecycle from cradle to grave (including material acquisition, production, transportation, construction, operation and demolition stages) whereas Passivhaus is only concerned with the in use energy and carbon reduction during the operation stage.
The report will look at the various sub-sections of the BREEAM energy category and examine potential strengths and weaknesses in awarding the correct number of credits in relation to the building’s final impact and performance and look at the ability of Passivhaus to deliver radical energy efficient buildings, with a reduced performance gap, high level of indoor comfort while dramatically reducing energy bills through good incorporated design and construction.
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The first interest in sustainable design appeared in the 1990’s when the British Research Establishment (BRE) brought out the Building Research Establishment’s Environmental Assessment Method (BREEAM). This holistic assessment methodology aims “to mitigate the impact of building on the environment” by looking at nine main categories. Each category is then evaluated against a list of criteria, with the number of credits awarded in each category being determined by the level of compliance with these criteria. The BREEAM process is continuously updated to new government legislation and culture, meaning continual improvement in sustainability should be achieved by implementing current best practice. A building rated as excellent five years ago may only achieve a “very good” rating by today’s updated standards;(Richard Wheal, 2013). The BRE offer a bespoke BREEAM assessment method which can be used regardless of whether a building meets a particular building type criterion, so no buildings are excluded from possible assessment.
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Passivhaus is an energy performance standard for dwellings, industrial and public buildings. The initiative evolved after a conversation between Professor Bo Adamson and Dr. Wolfgang Feist in 1988 on how to lower the amount of energy we were using in our homes to reduce the overall amount of fossil fuels needed for energy production. Passivhaus is defined as “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 2.org.uk) This is primarily achieved by combining superior thermal insulation with air tightness while utilising a mechanical ventilation system. (OvoEnergy)
To ensure Passivhaus homes perform as they are predicted, trained professionals use computer models to incorporate energy efficiency into the building fabric which allows the structure itself to make the savings and not rely on energy saving add-ons to achieve certification. The building is simple for the user, and behaves as it was modelled, as it is designed on the fundamental principles of thermodynamics and relying less on technologies that can be incorrectly operated, prone to malfunction or switched off. Projects also get quality tested on an on-going basis for years after they have been certified to ensure the same performance levels are still being met. Efficient heat energy saving of at least 80% can be achieved compared to a standard build dwelling. By concentrating on environmental improvements, economic and social factors are addressed through lower energy bills and the provision of comfortable internal conditions. There is a relaxed standard (EnerPHit) to allow low energy retrofit projects. (Passivhaus Trust 1, 2012)
Outline Specification(Passivhaus 2.org.uk)[image: ]
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The energy category of the BREEAM assessment scheme awards up to 31 credits for the improvement in energy efficiency and the reduction of carbon emissions in non-domestic buildings and uses the code for sustainable homes (CSH) with relaxed standards for dwellings. The category is split into nine sub-categories (Bre, 2014) below is a comparison of factors considered in each methodology:
	Energy Categories
	BREEAM
	Passivhaus

	Ene01 Reduction of energy use and carbon emissions(12 credits available) 

	BREEAM modelling performance not corresponding to the final build performance achieved.
The four UK counties have differing energy building regulations and different baseline performance standards resulting in differences in evaluation dependant on the location of the build (in BREEAM).
	For Passivhaus certification to be awarded the designed energy standards have to be embedded and achieved.
The Passivhaus standard is a world-wide constant not prone to regional variation.

	Ene02 Energy monitoring (2 credits available)
	•	Errors in energy usage estimates.
•	Weather data is highly unpredictable.
•	The Wat01 consumption figure already has an inherent potential estimation error.
	Passivhaus uses measured values not estimates. Building design negates whether variations with allowance made for overheating (above 25oC) for up to 10% of the year.

	Ene03 External lighting (1 credit available)
	•	Deterioration of light sources with age and incorrect less efficient lamp replacement.
•	Failure of control equipment or incorrect setting of timers allowing longer than intended luminaries’ operation


	Ene04 Low carbon design (3 credits available)  
	Any BREEAM energy or carbon emission savings between a building with or without the passive design measures are estimated against a ‘standard building’ constructed to local building regulations. The baseline is therefore a hypothetical building which would vary in performance according to which regional building regulations were adopted.
	Passivhaus standards are not prone to regional variation and have to hit strict performance guidelines.

	Ene05 Energy efficient cold storage (2 credits available)
	Incorrect or irregular servicing of refrigeration system will compromise its energy efficiency performance.

	NA

	Ene06 Energy efficient transportation systems (3 credits available)
	Incorrect or irregular servicing of the transportation system will compromise its energy efficiency performance.

	NA

	Energy Categories
	BREEAM
	Passivhaus

	Ene07 Energy efficient laboratory systems (5 credits available)
	•	Future change of use or increased/decreased personnel numbers would compromise the original design.
•	Incorrect or irregular servicing of the laboratory systems will compromise its energy efficiency performance.
•	Any building size modification would alter the percentage building floor area the laboratory accounts for and hence alter the credits that should be awarded.
	NA

	Ene08 Energy efficient equipment (2 credits available)
	•	Equipment is not correctly and regularly maintained.
•	Equipment is not replaced with an equivalent low energy rating machine at the end of its service life.
•	Equipment, such as pool covers, is not always extended when the pool is not in use. 
•	Equipment being used for more hours per day than the assessment calculation estimated.
	•	Equipment is not correctly and regularly maintained.
•	Equipment is not replaced with an equivalent low energy rating machine at the end of its service life.

	Ene09 Drying space
	BREEAM awards 1 credit for providing a reduced energy method for drying clothes by providing regulated length of indoor drying line dependant on building type.
	Passivhaus utilises a low temperature water heating battery in the MVHR ductwork and two small radiators (one in a drying cupboard).




Examples of projects that incorporate the Passivhaus standard and BREEAM excellent/ outstanding include:
· The Enterprise Centre at the University of East Anglia.(Architype 2.co.uk, 2015)
· Canolfan Hyddgen office building in Machynlleth. (Welsh Government CS 1)
Other Passivhaus examples in Wales include:
· The Burry Port Community Primary School. (Architype 1.co.uk, 2015)
· The Larch and Lime houses built in Ebbw Vale.(Greenspec 2.co.uk), (Welsh Government CS 3)

The Passivhaus methodology designs energy efficiency into the fabric of the building instead of applying measures to improve a comparatively inefficient system as the BREEAM approach does. If a Passivhaus building does not meet the stringent energy usage targets it would not gain accreditation. 
The BREEAM assessment awards credits to a building if its predicted performance is improved over a standard construction complying with building regulations as opposed to comparing the performance against an already established building(Arup, 2014).To obtain an excellent BREEAM rating a project has to achieve more than 69% of the total assessment credits available. As the energy category has a 15% weighting, a project could still achieve 85%, and an excellent categorisation, as long as the minimum of 5 energy credits for reduction of energy use and carbon emissions (Ene01) and 1 energy credit for sub-metering (Ene02) had been achieved. This is less than 20% of the energy credits available being achieved. It is therefore evident that a building with an excellent BREEAM rating could be much less energy efficient than a Passivhaus accredited build.
BREEAM credits can often only be awarded if multiple requirements are met, which can mean partial compliance is not rewarded, making the system inflexible. If Passivhaus principles were applied to a BREEAM design, the low level energy consumption targets that have to be achieved would inevitably lead to many of the BREEAM credits being automatically awarded or made obsolete. Ene01 energy performance would have to be higher than national building regulations for Passivhaus accreditation and with such low energy usage Ene02 energy monitoring would be almost irrelevant. The Passivhaus primary energy demand figure 120 kWh/m2.Yr encompasses space heating, domestic hot water, lighting, fans and pumps and all appliance consumption and therefore the most energy efficient equipment has to be utilised to comply with the standard. If this approach were adopted in BREEAM initial design then Ene03 and Ene05 to Ene08 energy efficiency categories would be negated and the associated credit categories would no longer be relevant. 
Passivhaus focuses on the use of materials that lower energy use in buildings without considering the energy utilised in the production of those materials, whereas BREEAM has a wider focus on the energy impact of materials through the lifecycle assessment in the Green Guide.
Passivhaus uses building orientation to absorb the right levels of solar gains (1/3) but this can restrict the window shape, size and position to achieve building performance. Achieving the space heating energy demand target in non-residential buildings is difficult due to increased surface areas and air tightness requirements can restrict use of natural ventilation as windows may have to be permanently closed. Retrofitting can also be very expensive as some of the principles required for good design require services to be located close to boundary wall to reduce pipe length but moving established services can be expensive.
A current lack of expertise in the required construction techniques in the UK(Greenspec 1.co.uk), combined with the tight tolerance requirements for components leading to higher initial build cost are barriers to the adoption of Passivhaus. Vale passive window partnership in Pembrokeshire (Vale Passive Window Partnership)and PYC Construction and Insulation in Welshpool (Welsh Government 1, 2016) are two Welsh companies that have bought into the Passivhaus ethos.
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In summary, building to Passivhaus standard is the best way to ensure minimal energy usage for most types of building in use, with a consequential reduction in CO2 emissions, however the current lack of expertise in the required construction techniques in the UK is a major obstacle to the uptake of the methodology. Companies producing components to the Passivhaus standard need introduction into UK, with the resulting boost to construction skills required. The BREEAM methodology takes account of water usage, supply of sustainable building materials, CO2 reduction through build location and transport links, etc., but is only appropriate for non-dwellings. Therefore from my deductions I conclude the best approach is to incorporate the Passivhaus building standards throughout the BREEAM process, (the BREEAM energy category credit system would have to be revised), to achieve optimal energy performance efficiency which would recoup the extra initial build cost through the lifetime of energy efficiency savings. 
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The Passivhaus standard is a comprehensive low energy standard intended
primarily for new buildings. The following energy performance targets define the
standard and must be met in order for certfication to be achieved
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