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Introduction

The following is a report on both BREEAM and Passivhaus assessments and applications in the built environment, as these are two of the leading construction sustainability assessments applied worldwide. The aim of this report is; to outline how they were formed, what their principles are, how they work and what they do for modern construction. I will also be comparing the two methods to see how, where and when they would apply to a project and what benefits they would bring.  
What is BREEAM?

BREEAM ‘is the world's leading sustainability assessment method for masterplanning projects, infrastructure and buildings’ (BREEAM, 2017). The acronym stands for ‘Building Research Establishment Environmental Assessment’. Originating in the UK and launching in the 1990’s, BREEM was the world’s first sustainability assessment method for buildings and is now currently being used across 76 different countries with over 2.2 million registered buildings. The assessment evaluates the key areas of a project, including pre-construction, design, construction phase, function and maintenance. These focus areas are to reach their own set of performance targets.

The aims of BREEAM are to ensure that all buildings that undergo the assessment will have considered the best possible environmental concerns going beyond the standard regulations. BREEAM also aims to ensure that the quality of the building is up to standard when enforcing the best possible practice on environmental concerns. These aims make sure that the buildings impact on the environment is limited and develops a higher demand for building to be more sustainable in the future. ‘“Using BREEAM means we focus not only on the buildings’ initial design and construction phase, but we also keep in mind the best, most efficient maintenance and upkeep once the facilities are in use” (BREEAM, 2017), this is a quote extracted from the BREEAM site given by a client named Rosa Lopez (Environmental Sustainability Manager). She recognises that BREEAM has more than just the contractor’s profit margins in mind, as many clients of any project would want to ensure that their dwelling can perform well in the long term, keep their costs low and become more self-sustaining.

 Each assessment of a building which is carried out by an independent, licensed assessor is divided into 9 different categories which have their own weighting and number of credits available. Each category has its own sub-categories where the achievable credits can be found; when these credits are achieved it creates a final score for that category. The main categories within the assessment (including their weighting on the final percentage) are; Management (12%), Health and Wellbeing (15%), Energy (15%), Transport (9%), Water (7%), Materials (13.5%), Waste (8.5%), Land Use and Ecology (10%) and Pollution (10%). Once the assessment has been carried out the score achieved will fall into one of the following categories; Fail (0-29%), Pass (30-44%), Good (45-54%), Very Good (55-69%), Excellent (70-84%) and Outstanding (85-100%).

I think that this system is very effective as you could excel in one category worth a higher weighting but perform poorly in another category worth a lower weighting and still achieve a good final score. If all categories were evenly weighted, it wouldn’t show a fair reflection on the aims of BREEM and what is identified as being the more important areas. I feel that it is an excellent assessment to have on any construction job because it takes into consideration every stage of the construction process ensuring planning, design and construction of the project is sustainable. The licensed BREEAM assessor would be involved from the design stage (Though they can start when construction phase has begun) and will stay to see the job right through to the end and hand over the assessment rating. I also think this is a preferable option for determining a balanced relationship between cost and value as it doesn’t state to be as sustainable as possible, no matter the cost. Instead, it aims to create a sort of relationship between the two that can sometimes cost more in the construction process but also significantly reduce operational costs by saving on energy and water bills (making it more sustainable and desirable in the long term), as well increasing the building market value.
What is Passivhaus?

Passivhaus also referred to as ‘Passive House’, first originated in 1988 in Germany and Sweden. It is used worldwide as a building energy performance standard for commercial, industrial, residential and public buildings with the aim to reduce impact on the environment as well as reducing building running costs. Although intended for new-build projects, Passivhaus can also be applied on projects where a building may require refurbishing, though this would prove to be more costly. A quote taken from the Passivhaus website states “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, 2017). This means that Passivhaus aims to reduce the requirement for a traditional heating system and instead aims to ensure that the buildings qualities allow it to remain warm during the colder seasons and can also cool down through the warmer seasons, it integrates the natural environment to help achieve this. The first building recorded to have successfully completed the Passivhaus standard was in Germany, 1991, now it is being applied to over 30,000 buildings in over 50 countries globally.

Some of the basic principles that Passivhaus requires to meet its aim of eliminating the requirement for traditional heating systems are; excellent levels of air tightness, good indoor air quality, solar gains and internal heat sources and good levels of insulation. Some methods in which these can be achieved are; continuous insulation which reduces heat loss/gains, appropriate shading to enjoy/avoid free solar gains, continuous air tightness to prevent air leakage and moisture problems and lastly, no thermal bridges which will limit weak points in the building envelope. These factors allow for a good quality end-product that the building will perform as expected, they outline this in a statement from their website ‘Essentially Passivhaus certification is a quality control process that ensures that your building will perform as designed as the Passivhaus standard is a comfort based ‘energy’ assessment’ (Passivhaus, 2017). Each project is specific to three key points; Location (Climate & Altitude), Orientation (Solar gains & Shading) and Form Factor.
 
Passivhaus testing and monitoring ensures that quality control is thorough in order to achieve certification. Monitoring and testing is carried out from construction phase, through to maintenance and operation, ensuring that the development services are fully commissioned. Tests that may be carried out in the assessment include; air tightness test,  whole-house ventilation rate, infrared thermographic surveying, fuel consumption monitoring, co-heating testing, spot temperature, CO and CO2 testing and continuous temperature and humidity monitoring, though in some cases, not all of these tests would be required. ‘Backed by an extraordinary range of facilities our experts are able to test both on and off-site and test individual materials and products, building systems, engineering structures and whole buildings, using both well established methods and bespoke research tests and simulations’ (Passivhaus, 2017).
BREEAM vs. Passivhaus

Both BREEAM and Passivhaus aim to produce a more sustainable future for the construction industry as well as reducing operational costs of the buildings life span. However, they both go about this in different ways. BREEAM seems to have more of an input in the overall process of design, planning, construction and maintenance of a structure but bases its assessment on all phases up until the building is handed over. This is where Passivhaus is different, it will continue to monitor the building after it has been handed over to the client for an extended period of time (usually a year or so) to ensure that the building is actually performing to the standards it set out to achieve and not just theoretically hoping that it does based on the initial design of the structure. 

Passivhaus also seems a lot harder to achieve, as it requires that all of its primary energy demand targets are met under any circumstance, whereas BREEAM simply requires you to hit a number a credits for an overall score, regardless of where these credits are picked up. In my opinion, Passivhaus is better for achieving a more sustainable future; it has much higher standards in that the core principles must be met. BREEAM, on the other hand, picks up its points in different categories, so you could perform poorly in the majority of sustainable and environmental categories yet still achieve a pass. This may be because the aims of Passivhaus are specific to reach very high levels of energy efficiency, whereas BREEAM addresses a much wider range of environmental and sustainability issues meaning it can only touch briefly on different focus areas.

Alex Carroll-Adams, a team leader in Building & Energy Services said “We are still seeing plenty of BREEAM roles with the energy management recruitment sector, however if I were looking into the future, I would predict that we will see a significant increase the Passivhaus approach, and with that an increase in sustainable building design skills” (2degrees, 2016). I agree with this statement because Passivhaus has a more direct approach towards the sustainability of the building ensuring that the building is correctly designed to allow energy efficiency and renewable sources ensuring the building performs as predicted. BREEAM has no particular priority on energy efficiency or renewable energy sources, but instead just allows them to fall into sub-categories that are not enforced within the assessment.

When it comes to selecting the right assessment to use, it would boil down to what core values are required for that particular project. For example, if the development was expected to be particularly excellent at being able to self-sustain through methods of renewable energy and excellent thermal insulation design, then the assessment i would suggest appropriate would be the Passivhaus Standard. If a project was required to meet a number of ranging goals including energy consumption, health and wellbeing, the natural environment and material usage, I would suggest the BREEAM assessment as this covers these topics as well as many others.
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