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Abstract 
The world is changing, and it is also at threat. The economic activity of the human enterprise 
continues to grow at a rapid rate which is directly proportional to the greenhouse gas (GHG) 
emissions, overstepping planetary boundary limits, and are now facing irreversible 
consequences that are detrimental to large parts of the world. The building sector and its 
related activities account for almost 40% of the annual emissions in the European Union. 
The rise of green certifications in various parts of the world help assess building 
performances for a more sustainable built environment. But since green certification is a 
universal cause, how much does it address humanity's looming climate crisis, especially in 
low-carbon grid conditions and remote places like Iceland. This paper aims to assess the 
BREEAM building rating system on its effectiveness in helping reduce the climate impacts 
of Icelandic buildings. A detailed evaluation of the BREEAM rating tool was paired with a 
streamlined LCA (SLCA) of a case building where the results were assessed across the 
building life cycle. The qualitative content analysis of the BREEAM New Construction 
criteria will help identify the sub-criteria with actual and potential impact reduction goals 
and targets, whereas the SLCA will assist in providing GHG emissions of the Veröld 
building. The main result shows a wide gap in the pre-use phase between BREEAM Iceland 
impact reduction points and actual emissions of the case building. Many of the climate 
impact reduction strategies of the BREEAM rating system are only potential reductions that 
are likely to be compromised due to user behavior factors. Moreover, credit weightings can 
influence the category scores but do not necessarily mean a lower climate burden, while the 
impact reduction points included in the minimum standard requirements do not reflect a 
lesser climate impact building due to its low credit points contribution per rating. Overall, 
the Icelandic BREEAM certification for buildings included more than half of its criteria 
credit points with impact reductions but can only mean lower climate impact once the low-
carbon conditions of Iceland are considered in the certification assessment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Útdráttur 
Hnattrænar loftlagsbreytingar eru ógn við heiminn. Vöxtur efnahagsins, sem er í hlutfalli við 
losun gróðurhúsalofttegunda, er kominn fram yfir hnattræn mörk og heimurinn stendur nú 
frammi fyrir óafturkræfum skaðlegum afleiðingum. Byggingargeirinn og tengd starfsemi 
hans stendur fyrir tæplega 40% af árlegri losun gróðurhúsalofttegunda í Evrópusambandinu. 
Grænar vottanir til að meta umhverfisframmistöðu bygginga eru að verða vinsæl tæki til að 
skapa sjálfbær umhverfi. Hversu áhrifamiklar þessar vottanir eru fyrir loftslagskreppuna er 
óljóst, sérstaklega í lágkolefnisneti og á afskekktum stöðum eins og á Íslandi. Þessi ritgerð 
miðar að því að meta skilvirkni BREEAM byggingareinkunnarkerfisins til að hjálpa til við 
að draga úr loftslagsáhrifum bygginga á Íslandi, byggt á byggingu þar sem notagildi er ekki 
íbúðarhúsnæði. 
 
Í ritgerðinni var notast við blandaðar aðferðir. Ítarlegt eigindlegt mat á BREEAM 
nýbyggingarviðmiðunum var gert til að hjálpa til við að greina hvaða undirviðmið hafa þau 
markmið að draga úr umhverfisáhrifum. Þessi greining var pöruð við straumlínulaga 
lífsferilsmat (SLCA) til að rannsaka losun gróðurhúsalofttegunda í allri byggingunni á 
mismunandi stigum. 
 
Rannsóknin sýndi mikið bil í fornotkunarstiginu á milli BREEAM viðmiða um að draga úr 
umhverfisáhrifum og raunverulegrar losunar gróðurhúsalofttegunda í byggingunni. Mörg 
þeirra markmiða um að draga úr umhverfisáhrifum BREEAM eru aðeins mögulegar 
uppsprettur minnkunar sem líklegt er að notandinn framkvæmi huglægt. Þar að auki getur 
stigavægi haft áhrif á stig viðmiðaflokka en það þýðir ekki endilega lægri umhverfisbyrði á 
meðan áhrifaminnkunarpunktarnir sem eru innifaldir í lágmarkskröfum endurspegla ekki 
minni loftslagsáhrif vegna lágs vægis á hverja einkunn. Á heildina litið innihélt BREEAM 
vottunin loftlagsminnkandi áhrif í viðmiðum sínum en þær geta aðeins virkað þegar tekið er 
tillit til staðbundinna aðstæðna á Íslandi í vottunarmati nýrrar byggingar. 
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1 Introduction 

1.1 Background 
The Earth’s environmental stability has been disrupted. It is now facing global 
environmental changes and is under threat mainly due to human actions (Shukla et al., 2019). 
Three of nine interlinked Planetary Boundaries have already overstepped safe operating 
space for humanity, such as climate change, rate of biodiversity loss, and interference with 
the nitrogen cycle. Other boundaries may soon reach their limits crossing certain biophysical 
thresholds could have disastrous consequences for humanity (Rockström, 2009). But what 
evidence was presented that had put the blame on humans? 
 
There have been a large number of studies on some of the Earth’s subsystems’ current 
instability state (Intergovernmental Panel on Climate Change, 2007; Johannessen, 2008; 
Cazenave, 2006; Church & White, 2006). According to ecological economics on global 
change, the low concentration of CO2 in the atmosphere has a significant role in retaining 
the polar ice sheets, including the prevention of mountain glaciers retreat and sea level rise 
(Rockström, 2009). Furthermore, this will keep the global mean temperature at an acceptable 
degree from anthropogenic pressures based on pre-industrial levels.   
 
Human activities have pushed the Earth’s limits into a new geological era, the Anthropocene 
(Steffen et al., 2015). The Great Acceleration has been an iconic symbol of the 
Anthropocene, to capture holistic, comprehensive, and interlinked environmental changes 
simultaneously sweeping across the socio-economic and biophysical spheres of the Earth 
System, encompassing far more than climate change (Polanyi, K., 1944). Paul Crutzen, a 
Vice-Chair of the International Geosphere-Biosphere Programme (IGBP), suggested that the 
start date of the Anthropocene will be towards the end of the 18th century, about the time 
that the industrial revolution began. Furthermore, there was a growing human enterprise on 
the Earth System from the industrial revolution onwards. But it was only until the post-1950 
acceleration of the human imprint that showed changes in the Earth System (Steffen, W. et 
al., 2004). 
 
The global warming trend during the mid-20th century causes changes in the climate relative 
to the changes in temperature (NASA, n.d.). Emitting gases, such as methane, nitrous oxide, 
carbon dioxide, etc., contribute to the greenhouse effect, trapping the heat radiating from 
earth towards space that warms the earth’s atmosphere. As a result, scientists’ predictions 
are now occurring, such as loss of sea ice, accelerated sea-level rise, more intense heat 
waves, etc.  
 
According to the 2015 Paris Agreement, the way forward is to strictly limit the emissions 
into the atmosphere by calculating the allowable carbon budget for every state. In August 
2021, the Intergovernmental Panel on Climate Change (IPCC) released the AR6 WG1 report 
(Carbon Independent, n.d.). The report includes results for the 1.5°C carbon budget, on how 
much more CO2 can be released into the atmosphere without exceeding 1.5°C global 
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warming. The assessment was based on current CO2 that has been emitted by humans and 
the impact on global temperatures. With a 66 percent chance of staying within 1.5°C of 
global warming, the residual global carbon budget is 400 billion tonnes CO2 from the start 
of 2020. The majority of people are unaware about the gravity of this global crisis. 
 
The primary energy usage by the built environment accounts a high proportion of the global 
fossil fuel consumption. Urgent action with significant savings is needed through more 
efficient construction and household consumption. In the EU, laws were created to strictly 
limit the energy use in buildings as well as requires new and retrofitted projects to present 
energy certifications (Asdrubali et al., 2008; European Commission, 2002). However, due 
to the exponential increase of the human population, these efforts may not be sufficient 
without addressing the more pressing issues.  
 
The built environment will also be critical to the future sustainable development agenda and 
highlighted in the UN's Sustainable Development Goal 11: “make cities and human 
settlements inclusive, safe, resilient and sustainable by 2030” (Kleinert, 2016). The United 
Nations (UN) projects that the population will increase to 11.2 billion by the end of the 
century (Our World in Data, 2019). More than half the planet's population lives in cities, and 
this figure is predicted to rise to more than 70% by the second half of the century (UN, 
Department of Economics and Social Affairs News, 2018). 
 
The high concentration of population in urban settlements is directly proportional to GHG 
emissions due to human consumption (Satterthwaite, 2008; Dodman, 2009; Hoornweg et 
al., 2011). Several studies point towards three distinct consumption categories as the central 
problem area: housing, transport, and food (Hille, 1995; Holden, 2004; Lorek and 
Spangenberg, 2001; Aall and Norland, 2002). Thus, it is imperative that the planning and 
design of the built environment will affect building operational consumption. 
 
Environmental criteria are slowly becoming more significant when choosing alternative 
building materials (Downton, 2009). The construction industry throughout the world 
consumes the most considerable number of materials produced by man. Cement and steel 
are high emission materials with almost 50% of indirect emissions (Omar et al., 2014). 
Moreover, concrete is responsible for high rate of embodied energy and environmental 
impacts from home construction (Asif et al., 2007). Therefore, using less environmentally 
intensive building materials in planning can significantly reduce carbon emissions. A change 
in the design and building construction system calls for a market transformation.  
 
As part of the market system shift, employing green concepts in the design was seen to 
provide many benefits to both environment and consumers (Cotten, 2012). For example, a 
passive design house can help reduce carbon emissions due to less energy dependence for 
heating and cooling. And while this is so, it reduces operating costs and can achieve 
comfortable and healthy living spaces (Ismail et al., 2008). However, the application of green 
technologies can also contribute to an increase in CO2 emissions due to their high 
maintenance and replacement (Petrovic et al., 2019) and their overall embodied energy 
contributions (Moschetti et al., 2019). Therefore, green building rating systems were 
developed to establish benchmarks that will affect and influence the building’s sustainability 
performance over its lifetime. It also helps validates the developments’ sustainability 
application of their projects. Thus, green building rating systems become a mechanism for 
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developers and builders to account for their sustainability goals and be recognized as a 
certified eco-label for buildings.  
 
As the demand for green certification increases (Nelson, 2010), green rating systems 
continue to evolve and improve for their respective markets (Cole & Valdebenito, 2013). 
The demands of brand recognition in a global market and to be positioned as leaders in 
corporate sustainability are among the market drivers to enhance and refine assessment 
criteria and practices. But while Lee et al. (2002) pointed out the importance of credit 
weightings in criteria development for a more cost-effective emission reduction investment, 
Amiri et al. (2021) explored on how green building certificates still do not necessarily 
capture GHG emissions well. Since green building rating tools are seen as a solution to 
address the built environment’s CO2 contribution, an analysis of its criteria on its 
effectiveness to combat climate change should be prioritized with emphasis on the varying 
conditions of different locations.    

1.2 Research Problem and Questions 
The building sector has been getting much attention due to its high energy consumption-
related activities (GlobalABC, U. N. E. P., 2021). However, the potential environmental 
gains that can be achieved could also be a lot – e.g., ecological benefits, economic well-
being, etc. (EPA U, 2009). Green buildings increase building efficiency performance with 
less harm to human health and the natural environment (Lacroix & Stamatiiou, 2007). They 
are considered a solution due to their multitude of benefits, such as resource efficiency, 
reduced operating costs, etc. (Marcel J, 2001; MacNaughton et al., 2018), and the capability 
of presenting aesthetically pleasing architecture concerning its surroundings and the built 
environment (Marechal & Quenault, 2005). Green certification systems such as BREEAM 
were developed to guide and set green building standards for designers, builders, and 
developers (BREEAM, n.d.). However, since green certification is a universal cause, how 
much does it address humanity's looming climate crisis? Does the Icelandic BREEAM credit 
weighting reflect local conditions to fight climate change impacts by the built environment? 
With a focus on BREEAM New Construction certification, the main research problem was 
developed with three sub-questions. 
Main research problem: Does a BREEAM green certificate in Iceland indicate a lower 
climate change impact of a building? 
Sub-questions: 

1. What are the different criteria in the BREEAM certification that point towards 
actual and potential reductions in climate impact?  

2. What stages of the building life cycle show the climate change impact reduction 
activities according to the BREEAM criteria? 

3. Does complying with the minimum standard requirements of a higher BREEAM 
rating in Iceland imply lower climate impact of the building? 

1.3  Study Scope 
This study is a synergy of two methods to determine BREEAM’s effectiveness in helping 
lower the climate impact of buildings on the environment, particularly in Iceland. A detailed 
evaluation of the BREEAM rating tool was paired with a streamlined LCA where the results 
were assessed across the building life cycle to identify gaps. In the qualitative content 
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analysis of BREEAM criteria, each sub-criteria were categorized, i.e., actual, potential, and 
non-impact reduction, based on the technical description, goals, and targets for impact 
reduction activities. Furthermore, these sub-criteria were assigned to specific building life 
cycles to which the impact reductions contributed. In the streamlined LCA, similar to 
Richard Crawford’s concept (Crawford et al., 2011), the Veröld case-building study was 
evaluated after selecting building systems that significantly contribute to the overall building 
emissions. The selection was based on past LCA results that demonstrated materials and 
processes with high emissions per building life cycle.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



21 

 

2 Literature Review 
 
The literature review will help understand existing research relationships to provide a good 
foundation of BREEAM and LCA for this study. This chapter was divided into four 
subsections: the road to green building certification, the BREEAM green rating system, the 
LCA of buildings, and the low-carbon grid communities. Subsection 2.1 gives a brief history 
and the development of green rating systems. Followed by Subsection 2.2, which discusses 
BREEAM’s background and transformation toward a more inclusive rating system. 
Subsection 2.3 discusses the significant contribution of LCA in building performance 
assessment. And finally, Subsection 2.4 showcases the characteristics of low-carbon 
communities, such as Iceland, and their impact on overall building emissions.  

2.1  The road to building certification 
 
Several wake-up calls had gotten citizens and politicians to realize that economic 
development without sustainability will lead to catastrophic human events. First, Rachel 
Carlson (1962) had emphasized the effects of agricultural pesticides on human health, 
followed by Paul Ehrlich. In his book Population Bomb, the latter provided a forecast of 
population growth and predicted the world's inability to feed itself (Ehrlich, 1968). The book 
was later supported by the scientifically groundbreaking report 'The limits to 

growth (Meadows et al., 1972). It appears to be that the growing population and management 
of the earth's resources must be addressed, and it wasn't until 1977, Habitat was established 
by the United Nations Centre for Human Settlements (UNCHS). The programme recognized 
the consequences and impacts of rapid urbanization growth, and in 1985 the World 
Meteorological Society, United Nations, and other scientists convened in Austria to 
officially acknowledge Climate Change caused by greenhouse gases (IISD, 2012). The 
United Nations then coined the most well-known definition of sustainable development in 
1987. They defined it as a development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs (Brundtland, 1987). 
But before the report's release, in 1983, the United Nations created the World Commission 
on Environment and Development (WCED), which Dr. Gro Harlem Brundtland chaired to 
address the looming depletion of natural resources and environment. These have paved the 
way to the adopted green building principles until today.    
 
The building industry and its related activities dominate global materials consumption. The 
IPCC (2011) projected that the building sector would contribute up to 52% of the global CO2 
emissions, whereas emissions from material production and manufacturing are 28% (Global 
ABC, 2018). Cement and steel are the most significant contributor to construction material 
emissions (Junnila & Horvath, 2003; Junnila et al., 2006). Conversely, they also contribute 
to the global GDP at 13% and are expected to peak at 14 trillion dollars by 2025 (Barbosa et 
al., 2017). 
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The built environment recognized green building design standards to protect the natural 
environment and reduce environmental impacts by the industry while achieving economic 
growth, ecological sustainability, and social well-being (Pitts, 2008). Shrubsole et al. (2019) 
highlighted that while economic development is crucial, systems approach should be 
employed in the formulation of building regulations and policies to attain a low carbon 
economy. Furthermore, many key players in the sector have developed different tools that 
encourage ‘green’ building, others formed member-based organizations such as the Green 

Building Council (GBC). The group help transform and ease the transition towards a more 
sustainable built environment (Reed et al., 2009), whose representatives are composed of 
both construction and real estate representatives (Ade & Rehm, 2019). However, anyone can 
claim to have been designing as ‘green’ during those times. Furthermore, ‘green building’ 
and ‘green architecture’ have been often defined interchangeably although both having 
similar environmental goals (Lacroix & Stamatiiou, 2007). Green architecture is “for the 
project to work in harmony with the natural features and resources of the surrounding site, 
and to use materials that are sustainably grown or recycled….” By contrast, a green building 
“is the practice of increasing the efficiency with which buildings and their sites use and 
harvest energy, water, materials, and reducing buildings impacts on human health and the 
environment…” (Lacroix & Stamatiiou, 2007). So, to avoid this, green rating tools were 
established to assess, improve, and acknowledge the development’s ‘green building’ 
performance (Nguyen & Altan, 2011) by a reliable and credible third-party auditor such as 
the GBC.  
 
Over the past decades, various green building rating tools have been developed and studied. 
While some become forerunners in the industry certification scheme such as BREEAM and 
LEED (Rivera, 2009), others reference and adopt the forerunners’ practices and standards to 
develop their own domestic assessment tools e.g., BREEAM-Canada to GreenGlobes 
(Canada), BREEAM NL (Netherlands), BREEAM ES (Spain), etc. (Cole & Valdebenito, 
2013). Furthermore, Gabe & Christensen (2019) had further categorised these tools 
according to their functions (i.e., issue specific and multi-issues rating tools) and several 
other papers have also explored comparing the green rating tools’ coverage, focus, 
organization, and most importantly, their strengths and weaknesses (Ding, 2008; Kawazu et 
al., 2005, Roderick et al., 2009; Seinre et al., 2014; Li et al., 2017). Among these pieces of 
literature, Li et al. (2017) had concluded that the majority of the green building certifications 
focus on multi-issues (Awadh, 2017; Kawazu et al., 2005; Reed et al., 2009; Rivera, 2009). 
Such as the UK’s BREEAM (Building Research Establishment Environmental Assessment 
Method) and the US’s LEED (Leadership in Energy and Environmental Design). This 
contrasts with issue-specific (Ding, 2008) approach rating tools such as ABGR (Australian 
Building Greenhouse Rating Scheme) and NABERS (National Australian Built 
Environment Rating System), which focus only on energy and water efficiency of buildings.        

2.2 BREEAM green rating system 
 
The architectural and building industries have contributed the most to the current global 
climate crisis (Huovila, 2007; Van de Hoeven, 2012). As a result, specialists worldwide call 
for immediate tangible solutions and radical actions to fight climate change and remedy its 
consequences. In the UK, the Building Research Establishment (BRE) created the BREEAM 
certification to aid with the transition to a more sustainable built environment (BRE Group, 
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n.d.). Being the first widely used green building certification, it became a model for many 
rating systems across the continent and the globe. 
 
BREEAM is among the first green building rating tools that provides certifications and 
ratings to buildings (Yudelson, 2016). It has gone through many processes and 
improvements ever since its establishment in 1990 (Ade & Rehm, 2019). As a pioneer rating 
tool, one of the challenges faced was the lack of credit weightings, which has resulted in 
technical challenges (Mendonca, 2018). For example, categories involving energy-efficient 
systems and building material selection should have higher credit weightings than transport 
or waste management. The former criteria entail more significant emission reduction 
potential and other environmental impacts from the whole building life cycle. After a couple 
of years, a credit weighting system was adopted after a consensus assessment by a panel of 
experts based on value judgment (Ade & Rehm, 2019). Lee et al. (2002) stress that different 
countries have varying goals and targets; therefore, it is crucial for a performance-based 
criteria development instead of a subjective valuation. Furthermore, a scientific approach 
such as life cycle assessment (LCA) can support such exercise due to its capability to better 
understand construction impacts on embodied and operational energy (Lehne & Preston, 
2018). For example, Amiri et al. (2021) explored assessing the LEED rating system by 
employing LCA for a school building. The results show no LEED credit points increase even 
when assigning more environmentally friendly construction materials since such a 
sustainable strategy was not part of its sub-criteria credit points.   

2.3 LCA of buildings 
 
Life Cycle Assessment (LCA) is a method of determining the environmental impacts of a 
product, process, or activity by identifying and measuring the energy and materials 
consumed, as well as the wastes released into the environment (SETAC, 1993). The 
evaluation covers the entire life cycle including raw material extraction and processing, 
manufacturing, transportation and distribution, use, re-use, maintenance, recycling, and final 
disposal (Curran, 2013).  
 
There are various tools to help evaluate the environmental performance of materials and 
processes (Papadopoulos & Giama, 2007). The Environmental Indicator System (EPIs), 
Environmental Management Accounting (EMA), Eco-labeling, etc., are some of the 
assessment tools but are not as holistic as LCA (EN ISO 14040, EN ISO 14044). The 
building life cycle stages are complex systems and with several components causing severe 
damage to the environment. However, through LCA, the building sector can attain resource 
efficiency, among others, to reduce negative environmental impacts (Asdrubali et al., 2013) 
by calculating and evaluating materials and processes in a ‘simplified’ manner that 
contribute most to environmental degradation (Malmqvist et al., 2011). Moreover, the 
European Parliament (2003) had considered LCA as the best approach to evaluate the 
building life cycle stages' environmental impacts since it can account for the embodied 
carbon of buildings (Malmqvist et al., 2011) and to aid future carbon reduction strategies 
and policies (Vilches et al., 2017).  
 
Several studies have explored positive building transformation using LCA by evaluating the 
building’s life stages. Asdrubali et al. (2013), Ortiz-Rodriguez et al. (2010), Adalberth et al. 
(2001), Scheuer et al. (2003) & Ortiz-Rodriguez et al. (2009) all agreed that the use-phase 
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has the highest energy consumption in the building’s overall emissions. Asdrubali et al. 
(2013) further explained that material choice for building envelope and the window to wall 
ratio could significantly affect building thermal losses resulting in high energy consumption 
for heating and cooling. While a passive design building can solve energy consumption use 
during the use-phase (Dan et al., 2016), it may not seem too beneficial when accounting for 
the energy required during the material production and construction stage (Stephan et al., 
2013). It is important to note that current GHG emissions may be more detrimental than 
future emissions (Schwietzke et al., 2011) since carbon emissions build up over time and 
can last for hundreds of years in the atmosphere (Matthews et al., 2012) in which some 
studies highlighted that the focus from use-phase should be shifted to the pre-use since the 
latter dominates overall building emissions (Säynäjoki et al., 2012). Concrete and steel are 
among the materials that require significant energy during their production (Asif et al., 2007; 
Melià et al., 2014), and therefore, studies on alternative materials have been explored to 
reduce carbon emissions (Amiri et al., 2021; Arrigoni et al., 2017; Nath, 2010; Damgaard et 
al., 2009). In the end-of-life phase, despite its low representativeness in the overall building 
emissions (Petrovic et al., 2019; Asdrubali et al., 2013), concrete also was found to have the 
highest emissions and energy requirement as compared to other materials from the use of 
demolition equipment (Junnila et al., 2006). Overall, a full LCA is necessary to understand 
the impacts related to the different building systems or components and the life cycle stages. 
 
Similarly, BREEAM and other green rating tools, objectives, and goals occur across the 
building life cycle. Employing LCA has further supported this when evaluating the 
building’s environmental impacts. For example, Amiri et al. (2021) performed an LCA on a 
school building to evaluate LEED certification criteria for material embodied emission. The 
results show no difference in credit points gained even after replacing with more 
environmentally friendly building materials since opting for more sustainable materials does 
not influence the assessment criteria credit points (Amiri et al., 2021). For countries like 
Iceland, where construction materials are mainly imported, and with a low-carbon electricity 
mix, these factors should also reflect in the overall rating scores of BREEAM application 
assessment for new buildings.  

2.4 Low-carbon grid communities  
 
Building energy performance greatly depends on various factors such as building location, 
climatic condition, and electricity mix. Different areas have varying conditions that can have 
contrasting carbon emissions results across the building’s lifetime. For example, countries 
with high dependence on fossil fuel for electricity generation will result in a higher CO2 
emission during the use-phase from heating, cooking, electric consumptions, etc. (Asdrubali 
et al., 2013), which is quite the opposite in a low carbon-intensive electricity mix countries 
such as Iceland. According to the Reykjavik Energy (2018) report, the carbon intensity of 
electricity in Iceland is only 9.3 g CO2eq/kWh, based on 2016 levels, compared to countries 
such as Finland and Estonia rely on fossil energy (European Energy Agency, 2020). Other 
countries, such as Norway, have similar low-carbon grid conditions to Iceland, where 
emissions in the use-stage contribute very little to the overall building emissions (Wiik et 
al., 2018). Ortiz et al. (2010) highlighted the importance of the origin of the energy source 
that plays a significant role in evaluating overall building emissions, such as for heating 
(Asdrubali et al., 2013; Bribián et al., 2009). As a result, the low carbon conditions for 
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heating in Iceland are due to district heating from geothermal water, which almost all 
residential buildings have. (Fazeli & Davidsdottir, 2017).  

The lesser climate impact in the use-stage now shifts the building emission contribution of 
the pre-use stage where building material embodied energy is now the target in assessing 
building performance since energy efficient building usually entail higher embodied 
emissions (Stephan et al., 2013). Moreover, countries like Iceland must account the transport 
of building materials which can add up to the environmental burden (Emami et al., 2016). 
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3 Research Method and Data 
This study employed two methods to answer the main research question and its sub-
questions. The first method will assess the BREEAM Iceland rating system on how much 
climate change reduction can be influenced. The second method will involve a case building 
where a streamlined LCA (SLCA) will be performed. The first method was necessary to 
answer sub-questions 1, 2 & 3, whereas the second method will help generate multiple 
analysis to answer the main research question; whether BREEAM green building certificates 
in Iceland represent a lower climate change impact of a building.  

3.1 Qualitative content analysis of the BREEAM 
rating system 

3.1.1 Data 
The BREEAM International New Construction version 6.0 (refer to Appendix 04) will be 
assessed in this research. It has ten main categories that builders and designers should 
consider when applying for certification ratings for their projects. A certified assessor should 
be on board and is mandatory to assist; however, all other evaluation information and 
technical manual are available on their website. Each main category is sub-divided into 
different sub-categories or criteria with their corresponding allocated credit points. Many of 
the information regarding the criteria are highlighted to guide the users on its goals, aims, 
and benchmarks for project compliance. There are 51 sub-criteria or environmental issues 
with minimum criteria requirements per BREEAM rating (BREEAM International New 
Construction V6, 2021). 
 

Table 1. BREEAM International New Construction V6 environmental categories and sub-

category/assessment issues 

Management Health and Wellbeing 
- Man 01 Project brief and design 
- Man 02 Life cycle cost and service 

life planning 
- Man 03 Responsible construction 

practices 
- Man 04 Commissioning and 

handover 
- Man 05 Aftercare 

- Hea 01 Visual comfort 
- Hea 02 Indoor air quality 
- Hea 03 Safe containment in 

laboratories 
- Hea 04 Thermal comfort 
- Hea 05 Acoustic performance 
- Hea 06 Accessibility 
- Hea 07 Hazards 
- Hea 09 Water quality 

Energy Transport 
- Ene 01 Reduction of energy and 

carbon emissions 
- Ene 02a Energy monitoring 
- Ene 02b Energy monitoring* 

- Tra 01 Public transport 
accessibility 

- Tra 02 Proximity to amenities 
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- Ene 03 External lighting 
- Ene 04 Low carbon design 
- Ene 05 Energy efficient cold 

storage 
- Ene 06 Energy efficient 

transportation systems 
- Ene 07 Energy efficient laboratory 

systems 
- Ene 08 Energy efficient equipment 
- Ene 09 Drying space* 
- Ene 10 Flexible demand side 

response 

- Tra 03a Alternative modes of 
transport 

- Tra 03b Alternative modes of 
transport* 

- Tra 04 Maximum car parking 
capacity 

- Tra 05 Travel plan 
- Tra 06 Home office* 

Water Materials 
- Wat 01 Water Consumption 
- Wat 02 Water monitoring 
- Wat 03 Water leak detection and 

prevention 
- Wat 04 Water efficient equipment 

- Mat 01 Life cycle impacts 
- Mat 02 Hard landscaping and 

boundary protection 
- Mat 03 Responsible sourcing of 

construction products 
- Mat 04 Insulation (N/A) 
- Mat 05 Designing for durability 

and resilience 
- Mat 06 Material efficiency 

Waste Land Use and Ecology 
- Wst 01 Construction waste 

management 
- Wst 02 Recycled aggregates 
- Wst 03a Operational waste 
- Wst 03b Operational waste* 
- Wst 04 Speculative finishes 

(offices only) 
- Wst 05 Adaptation to climate 

change  
- Wst 06 Functional adaptability 

- LE 01 Site selection 
- LE 02 Ecological value of site and 

protection of ecological features 
- LE 03 Minimising impact on 

existing site ecology (N/A) 
- LE 04 Enhancing site ecology  
- LE 05 Long term impact on 

biodiversity 

Pollution Innovation 
- Pol 01 Impact of refrigerants 
- Pol 02 NOx emissions 
- Pol 03 Surface water run-off 
- Pol 04 Reduction of night time 

light pollution 
- Pol 05 Reduction of noise pollution 

- Inn 01 Innovation 

* - for residential projects only 

 

Two critical factors that can significantly influence the certification assessment are the 
BREEAM environmental section weighting for Iceland and minimum standard compliance 
per BREEAM rating. BREEAM in Iceland has launched its credit weightings or 
enviromental section weighting (see Figure 1) to cater to its local building sector demands 
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and environmental targets. The section weighting will be the determinant of the final score 

 
Figure 1. BREEAM - Icelandic enviromental section weighting 

(Source:www.graennibyggd.is/breeam) 

after multiplying weighting percentage to the percentage of credits achieved in each 
section/category. A sample calculation is presented in Table 15 in Section 5.2.1. The 
BREEAM rating certification to be awarded are from Pass to Outstanding, each holding its 
own score benchmarks ≥30 to ≥85, respectively where a minimum standard requirement for 
builders' and developers' compliance for each rating (Table 2). 

 Table 2. BREEAM International New Construction V6  minimum standard requiremenst 

per BREEAM rating (Source: BREEAM International New Construction V6) 

Rating Points required Minimum standard requirement (sub-
criteria) 

Pass ³30 Man 03, Hea 01, Hea 02, Hea 09, Mat 03 
Good ³45 Man 03, Hea 01, Hea 02, Hea 09, Mat 03, 

Wat 01, Wat 02 
Very Good ³55 Man 03, Hea 01, Hea 02, Hea 09, Mat 03, 

Wat 01, Wat 02, Ene 02a 
Excellent ³70 Man 03, Hea 01, Hea 02, Hea 09, Mat 03, 

Wat 01, Wat 02, Ene 02a, Man 04, Man 05, 
Ene 01, Wst 03 

Outstanding ³85 Man 03, Hea 01, Hea 02, Hea 09, Mat 03, 
Wat 01, Wat 02, Ene 02a, Man 04, Man 05, 
Ene 01, Wst 03, Hea 06, Wst 01 
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3.1.2 Qualitative Content Analysis 
One proven method of systematically assessing qualitative material is qualitative content 
analysis (Schreier, 2012). Among its many features is identifying patterns, codes, and 
themes, including explanations and biases through a careful and detailed approach to 
examining a particular document (Berg, 2009). There are various data analysis software 
available in the market, and this research will utilize Microsoft Excel, where the texts from 
the BREEAM certification criteria were tabulated.  

Key terms 
Throughout the analysis a number of terminologies will be referred to with respect to the 
reduction potential goals. 
 

Actual reduction – a sub-criteria/issue will be categorized with actual reduction if: 
a. Instant reductions were achieved upon criteria compliance 
b. Backed by empirical studies  

Potential reduction – a sub-criteria/issue is considered with potential reduction if: 
a. There are user behaviour factors involved 
b. It involves other influential externalities or systems that may 

hamper reduction activity 
  Non-reduction – a sub-criteria will be categorized with non-reduction if sub-criteria 

aims and goals fail to associate the lowering of climate change 
impact by the built environment. 

  
The 51 sub-categories/assessment issues in Table 1 were coded and tabulated according to 
their climate change reduction potential, found in the Results chapter. The results were 
themed or classified as actual, potential, or non-impact reductions. For example, when the 
designer opts to use recycled construction materials (MAT 03) such as reclaimed wood; or 
divert waste from landfills - there is immediate (actual) impact reduction directly involved 
in the process. In contrast, when a developer provides bicycle lots (TRA 03a) – the likelihood 
that tenants will still drive a vehicle to their destination is high, compromising the impact 
reduction potential; however, it is still possible to achieve positive gain. Thus, it shall be 
categorized as potential impact reduction. Regarding the activities’ occurrence in the 
building life cycle, the themed impacts will be further classified depending on their role in 
the building’s lifetime.  
 
The overall assessment score per section was ranked alongside the Icelandic credit 
weighting, as shown in Figure 1. This exercise aims to assess whether the local credit 
weighting was also classified according to climate impact reduction and whether weightings 
can influence the overall score to award higher ratings to developments that captured more 
impact reduction sub-criteria. And finally, each of the minimum criteria requirements per 
rating were also assessed whether how many points are allocated to lessen the negative 
impact of buildings on the environment and whether a higher rating means more impact 
reductions achieved.  
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3.2 Streamlined life cycle assessment of Veröld 
building 

3.2.1 Data 
The Veröld building at the University of Iceland main campus (completed in 2017) was 
designed and built according to sustainable design concepts, including claims to have 
complied with BREEAM standards (https://vigdis.hi.is/wp-
content/uploads/2018/11/inauguralbrochure_-_vigdis.pdf) however, the certification 
process is still incomplete. Amiri et al. (2021) performed an LCA of the pre-use phase (A1-
A4), excluding section A5 due to its insignificant value to the overall results. To complete 
the LCA of the case building, this research will calculate the use- and end-of-life phases as 
illustrated in Figure 2. Once the study is complete, it will be possible to identify which 
building life cycle stages and activities have significant contribution to GWP. 
 

 

 

 

 

                   +                              +                       = 

       

Figure 2. SLCA analysis model of Veröld building 

3.2.2 Streamlined LCA (SLCA) 
Crawford et al. (2011) introduced the concept of streamlined LCA, SLCA. It was developed 
to provide thorough and comparable environmental impacts across the building’s lifetime 
by selecting specific building assemblies for assessment. Similarly, the SLCA of Veröld 
building chose specific activities that significantly affect the overall building emissions. The 
selection of these activities was based on previous LCA studies.   
 
For the pre-use stage, global warming potentianl (GWP) from Amiri et al. (2021) LCA for 
Veröld will be used for the analysis. The use-stage will utilize data from the building 
operators, such as electricity, heating, water consumption, and past LCA data will provide 
GWP results on maintenance and renovation. The building operation consumption will be 
calculated based on the Reykjavik Energy 2016 data and Karlsdottir et al. (2020) over a 
period of 50-year life span, a period widely used in many LCA studies also due to the 
uncertainty of overall impact when considering beyond the 50-year timeframe (Säynäjoki et 
al., 2017; Säynäjoki et al., 2012). 
 
 

Pre-use 
stage 

(Amiri et 
al., 2021) 

Use-stage 
(Past LCA 
& Building 

operator 
data) 

EOL 
stage (Past 
LCA data) 

Pre-use 
stage 

analysis 

SLCA 
results of 

case 
building 

Use-stage 
analysis 

EOL-
stage 

analysis 



31 

 
Figure 3. Life cycle stages according to the EN 15804 standard and scopes included in this 

study 

For the Veröld end-of-life stage analysis, LCA results from other literature will be referred 
to. In general, the typical scenario for end-of-life is the demolition of the building where 
most of the emissions come from (Junnila et al., 2006) and the transport to its final disposal, 
which is to landfill or recycling facilities (Junnila & Horvath, 2003). Based on these and 
previous studies, EOL usually accounts for 3-9% of the total building emissions (Asdrubali 
et al., 2013; Petrovic et al., 2019; Junnila et al., 2006).      

3.3 Evaluation Process 
   
 

                                   +                                      = 
   

 
 

Figure 4. BREEAM rating system with SLCA model 

 
The main finding of this research is the integration of the BREEAM Iceland rating system 
and SLCA results showing a wide gap between BREEAM points and actual building 
emissions for low-carbon grid conditions (refer to Figure 5). To assist in the integration is 
an evaluation of the two different methods, where both ways were analyzed from two 
different perspectives. First, the BREEAM rating system for Iceland was critically assessed 
and tabulated (refer to Tables 3-10 in Sub-section 4.2) based on its sub-criteria issues on 
climate change actual, potential, and non-impact reductions and their occurrences across the 
building life cycle (Figure 7 in Sub-section 4.3). The overall assessed criteria points had 
ranked the BREEAM categories according to reduction performance and evaluated 
alongside the Icelandic credit weighting (Figure 8 in Sub-section 4.4). Furthermore, the 
evaluated sub-criteria were utilized to investigate the minimum criteria requirement on its 
influence on reducing climate impact per BREEAM rating (refer to Table 11). For the SLCA 
method, the results of the case building provided numerical values of GWP from past LCA 
literature and actual operational data from the case building itself.  
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4 RESULTS 
The main result of this research shows a wide gap in the pre-use phase between the 
BREEAM impact reduction points and actual emissions from low-carbon content conditions 
based on the SLCA outcome (refer to Figure 5). The climate impact reduction evaluation of 
the rating system results shows that out of 138 available points in the BREEAM International 
New Construction V6 rating tool, there are 5 actual and 58 potential climate change impact 
reductions allocated in the sub-criteria. Few categories have substantial contributions, but 
the Waste category have the most significant actual impact reductions, as shown in Figure 
6. Furthermore, many of the impact reduction points of the mentioned categories occur 
during the Use-phase (total of 40 points) over the building’s lifetime versus 22 points during 
the Pre-use stage (refer to Figure 7), which contrasts with the SLCA GWP results of the case 
building. According to the gathered data for the Veröld building, the Pre-use stage accounts 
for 664 kg CO2 eq/m2 or 80% of the overall building emissions due to the embodied energy 
accounted for during the material production stage. It is essential to note that both BREEAM 
and LCA assessments show EOL to have relatively little value to the overall analysis. When 
both evaluation results are integrated, this study has proven that more BREEAM points 
should be achieved in the sub-criteria relating to Pre-use stage activities for a building to 
qualify with a lesser climate impact and to narrow the gap between pre-use stage’s BREEAM 
points with the SLCA results.      
 
The following sub-sections will cover various results from the evaluation. Sub-section 4.1 
shows the wide gap between pre-use stage SLCA results and BREEAM International New 
Construction V6 climate impact reduction points. Sub-section 4.2 covers the detailed review 
of the BREEAM criteria, where each sub-criteria was marked according to its reduction 
contributions. Sub-section 4.2.10 illustrates the occurrence of the impact reduction points 
across the building’s lifetime. Next, sub-section 4.4 reports the climate impact reduction 
concerning BREEAM Icelandic credit weighting and minimum standard requirement per 
rating. Then finally, Sub-section 4.5 discusses the SLCA results for the Veröld building. 

4.1 Integration of BREEAM criteria assessment 
and SLCA results 

The integration of the two methods makes up the main results of this research. Figure 5 
shows the wide gap in the pre-use stage between BREEAM criteria climate impact reduction 
points and the SLCA results, where the latter indicates a significant GWP during the pre-use 
phase. The use-stage of the SLCA represents only a fifth of the GWP from the data gathered 
from the building operators and past LCA data. The low BREEAM reduction points in the 
pre-use stage are illustrated in Sub-section 4.3. The same sub-section will show the 
substantial reduction contribution points of BREEAM in the use-stage.  
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Figure 5. BREEAM International New Construction V6 criteria assessment of available 

climate impact reduction points & SLCA results of case building across the building 

lifecycle 

4.2 BREEAM rating tool assessment 
Evaluating the BREEAM rating tool used for Iceland, mainly its sub-criteria plays a 
significant role in this research to determine its influential capabilities in reducing climate 
change impacts by the local building sector. The majority of the categories have more 
potential than actual impact reduction points. The two categories with significant actual 
reduction considerations are Waste and Energy. Although the Material category’s overall 
criteria points concern impact reductions; there are no clear climate impact reduction targets.  

  
Figure 6. BREEAM International New Construction V6 assessment of climate impact 

reduction credit points allocation per caterogy 
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Lastly, the categories such as Health & wellbeing, Management, and Pollution were found 
to have the most negligible contributions to lowering the buildings’ climate change impact 
on the environment.  

4.2.1 Management 
Out of the 21 category points, the Management category accounts for 5 points for potential 
reductions of climate impact. Most of the sub-criteria issues described were focused on 
guaranteeing that sustainability management goals were met throughout the design and 
construction stages. The significant contributions of Man 03 are the aim for best practices in 
demolition and the detailed monitoring, recording, and reporting of energy and water 
consumption with targets during the construction works. The Man 02 present sustainability 
in building performance through life cycle costing (LCC) but lacks focus on impact 
reductions. 
 
Table 3. BREEAM International New Construction V6 - Energy category assessment 

BREEAM sub-
criteria 

BREEAM credit 
points allocation 

Sub-criteria 
assessment 

Actual Potential Non-
reduction 

Man 01 Project 
brief and 
design 

- Project delivery 
planning (1 pt) 
-Stakeholder 
consultation (1 
pt) 
- BREEAM 
Advisory 
Professional (AP) 
(2 pts).  

- focussed on 
stakeholder design 
considerations 

0 0 4 

Man 02 Life 
Cycle cost a 
service life 
planning 

- Elemental life 
cycle cost (LCC) 
(2 pts) 
- Component 
level life options 
appraisal (1 pt) 
- Capital cost 
reporting (1 pt) 

- focussed on resource 
allocation through 
LCC 
 

0 2 2 

Man 03 
Responsible 
Construction 
Practice 

- Environmental 
management (1 
pt) 
- Sustainability 
champion (1 pt) 
- Considerate 
construction (up 
to 2 pts) 
- Monitoring of 
construction site 
impacts (up to 2 
pts). 

- focussed on efficient 
site management, 
including monitoring 
of utility consumption 
activities 
 

0 3 3 

Man 04 
Commissioning 
and Handover 

- Commisisiong 
and testing 
schedule and 
responsibilities (1 
pt) 

- contractual 
obligations to project 
ensuring design 
compliance 

0 0 4 
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- Commissioning 
building services 
(1 pt) 
- Testing and 
inspecting 
building fabric (1 
pt) 
- Handover (1 pt) 

Man 05 After 
care 

- Aftercare 
support (1 pt) 
- Seasonal 
commissioning (1 
pt) 
- Post-occupancy 
evaluation (1 pt) 

- post-construction 
services 

0 0 3 

 

4.2.2 Health and wellbeing 
Health & wellbeing is the least contributing category to reducing climate change impacts in 
its criteria. Out of 22 points, 2 potential impact reduction points are accounted for energy 
consumption and climate impact through regulated lux levels for lighting fixtures (Hea 01). 
Other criteria focus on the health and wellbeing of its users by encouraging a healthier, safer, 
and more comfortable internal and external environment through other design features and 
are non-impact reduction. 
 
Table 4. BREEAM International New Construction V6 - Health and wellbeing category 

assessment 

BREEAM sub-
criteria 

BREEAM credit 
points allocation 

Sub-criteria 
assessment 

Actual Potential Non-
reduction 

Hea 01 Visual 
Comfort 

- Glare control (1 pt) 
- Daylighting (up to 
2 pts for non-
residential 
buildings) 
- View out (1 pt) 
- Internal and 
external lighting 
levels, zoning and 
control (1 pt).  

- to provide 
visual comfort 
through proper 
lighting and view 
out resulting to 
less dependency 
to artificial 
lighting 

0 2 3 

Hea 02 Indoor Air 
Quality 

- Minimising 
sources of air 
pollution through 
indoor air quality 
plan (1 pt), 
ventilation (1 pt), 
emission from 
building products (1 
pt), post-
construction indoor 
air quality 
measurement (1 pt) 

- to provide good 
indoor air quality 
with proper 
ventilation and 
use of less 
harmful emitting 
construction 
products 

0 0 4 
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- Potential for 
natural ventilation  

Hea 03 Safe 
containment in 
laboratories 

- Laboratory 
containment devices 
and areas (1 pt) 
- Building with 
containment level 2 
& 3 laboratory 
facilities (1 pt) 

-to promote a 
healthy internal 
environment by 
containing and 
removing 
contaminants in a 
safe manner 

0 0 2 

Hea 04 Thermal 
Comfort 

- thermal modelling 
(1 pt) 
- Adaptability for a 
projected climate 
change scenario(1 
pt) 
- Thermal zoning 
and controls (1 pt)  

- to provide 
comfortable 
thermal space 
through 
temperature-
controlled 
solutions  

0 0 3 

Hea 05 Acoustic 
Performance 

- Indoor ambient 
noise and sound 
insulation (1 pt)  
- Reverberation 
times (1 pt) 

- To provide 
good acoustic 
environment to 
users by 
minimizing 
noises from 
adjacent spaces 
and its 
surroundings 

0 0 2 

Hea 06 
Accessibility 

- Safe access (1 pt);  
-Inclusive and 
accessible design (1 
pt) 

- To provide safe 
access for 
building 
occupants 

0 0 2 

Hea 07 Hazards 1 credit point 
 

- To mitigate the 
effects of a 
natural disaster 
on the structure 

0 0 1 

Hea 08 Private 
space 

(for residential only) - 0 0 0 

Hea 09 Water 
quality 

1 credit point - To reduce risk 
of water 
contamination 
and ensure 
provision of fresh 
and clean water 

0 0 1 

 

4.2.3 Energy 
The Energy category dedicated 3 actual and 17 potential impact reduction points out of 33 
available points across its sub-criteria. Ene 01 aims to improve building energy performance 
by calculating the Energy Performance Ratio to optimise energy consumption with regular 
monitoring. However, the due Iceland’s low-carbon content in the electricity mix, there is 
no significant contribution difference to impact reduction even when satisfying all Ene 01 
sub-criteria points. Other sub-criteria contribute 1-3 points in each issue except for Ene 07, 
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where its credit points do not count due to its low representation of laboratories in non-
domestic buildings in Iceland. 
 
Table 5. BREEAM International New Construction V6 - Energy category assessment 

BREEAM 
sub-criteria 

BREEAM credit 
points allocation 

Sub-criteria 
assessment 

Actual Potential Non-
reduction 

Ene 01 
Reduction of 
energy and 
carbon 
emissions 

- Energy 
performance (up to 
9 pts) 
- Prediction of 
operational energy 
consumption (4 pts) 
 

To reduce and 
optimise energy 
consumption with 
regular monitoring 

3 4 6 

Ene 02a 
Energy 
monitoring 

- Sub-metering of 
end-use categories 
(1 pt) 
- Sub-metering of 
high energy load 
and tenancy areas 
(1 pt)  
 

- To ensure good 
and regular energy 
operational 
monitoring to 
reduce energy 
performance gap 

0 2 0 

Ene 02b 
Energy 
monitoring 

For residential only - - - - 

Ene 03 
External 
lighting 

- No external 
lighting OR  
External light 
fittings within the 
construction zone (1 
pt) 

To use energy 
efficient external 
lighting for the 
development 

0 1 0 

Ene 04 Low 
carbon design 

- Passive design (2 
pts) 
- Low and zero 
carbon technologies 
(1 pt) 

To reduce energy 
consumption 
through the 
incorporation of 
passive design 

0 3 0 

Ene 05 
Energy 
efficient cold 
storage 

- Energy efficient 
design, installation 
and commissioning 
(1 pt) 
- Energy efficient 
criteria (1 pt) 
- Indirect 
greenhouse gas 
emissions (1 pt)  

To install energy 
efficient cold 
storage systems to 
reduce operational 
energy consumption 

0 2 1 

Ene 06 
Energy 
efficient 
transportation 
systems 

- Energy 
consumption (1 pt) 
- Energy efficient 
features (2 pts)  
 

To install energy 
efficient transport 
systems and 
optimising its use 

0 3 0 

Ene 07 
Energy 
efficient 

- Design 
specification (1 pt) 
- Best practice 
energy efficient 

To promote 
stakeholder 
collaboration to 
reduce capital and 

0 0 5 
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laboratory 
systems 

measures (up to 4 
pts)  
 

operating costs for 
laboratories 

Ene 08 
Energy 
efficient 
equipment 

Up to (2) pts To install energy 
efficient facilities 
for offices by 
understanding 
occupant and 
building needs 

0 2 0 

Ene 10 
Flexible 
demand side 
response 

1 credit point Encourage energy 
storage within the 
development 

0 0 1 

4.2.4 Transport 
10 out of 12 of its category points are considered potential reductions and aim to recognize 
developments that encourage less dependency on cars by providing building users access, 
travel plans, and sustainable means to local amenities. However, there is still no guarantee 
of the impact reduction due to users’ behavior that could hamper positive gain. 
 
Table 6. BREEAM International New Construction V6 - Transport category assessment 

BREEAM 
sub-criteria 

BREEAM credit 
points allocation 

Sub-criteria 
assessment 

Actual Potential Non-
reduction 

Tra 01 
Public  
transport 
accessibility  

- Accessibility index 
(up to 5 pts) 
 
 

Development’s 
strategic location to 
encourage low 
emission transport 
modes 

0 5 0 

Tra 02 
Proximity to 
amenities 

- up to 2 credit 
points 
 

Development’s 
strategic location to 
encourage low 
emission transport 
modes  

0 2 0 

Tra 03a 
Alternative 
modes of 
transport 

- up to 2 credit 
points 
 

Development’s 
strategic location to 
encourage low 
emission transport 
modes 

0 2 0 

Tra 04 
Maximum 
car parking 
capacity  

- up to 2 credit 
points 

Limit car parking 
provision 

0 0 2 

Tra 05 
Travel plan 

1 credit point Development’s 
commitment to low 
emission transport 
solutions including 
the provision of 
infrastructures. 

0 2 0 
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4.2.5 Water 
Only the minimum requirement for 3 sub-criteria is accounted as potential impact reduction 
due to local conditions (i.e., 1 point each for Wat 01, 02 and 04). This category focusses on 
reduction of potable water consumption through water efficient fixtures, recycling systems 
and leak detection features. Similar to the Energy category, emissions from domestic water 
supply (except heating) are just marginal compared to other utility services such as district 
heating and electricity. Therefore, since water in Iceland doesn’t require purification or 
treatment, there is no significant emission reduction in this category. 
 
Table 7. BREEAM International New Construction V6 - Water category assessment 

BREEAM 
sub-criteria 

BREEAM credit 
points allocation 

Sub-criteria 
assessment 

Actual Potential Non-
reduction 

Wat 01 
Water 
Consumption 
 

Up to 5 credit 
points 
 

To provide water 
efficient fixtures for 
users 

0 1 4 

Wat 02 
Water 
monitoring 
 

1 credit point To ensure regular 
comprehensive water 
monitoring  

0 1 0 

Wat 03 
Water leak 
detection and 
prevention 

-Leak detection 
system (1 pt) 
- Flow control 
devices (1pt)  

To provide water 
leak detection 
systems   

0 0 2 

Wat 04 
Water 
efficient 
equipment 

1 credit point To provide of large-
scale water efficient 
fixtures and systems 

0 1 0 

 

4.2.6 Material 
This category also contributes to reducing climate change impacts, with 11 out of its 12 
criteria points aiming towards less extraction of natural resources. However, all points only 
account for potential impact reduction. For example, Mat 01 only accounts for potential 
impact reductions due to no apparent intention of actual climate impact reductions (e.g., 
incorporating LCA in the design only means evaluating building performance but does not 
require the use less climate burden building materials). Furthermore, the durability and 
product efficiency (Mat 05) was found to have no reduction influence due to unclear product 
classifications.    
 
Table 8. BREEAM International New Construction V6 - Material category assessment 

BREEAM sub-
criteria 

BREEAM credit 
points allocation 

Sub-criteria 
assessment 

Actual Potential Non-
reduction 

Mat 01 Life 
cycle impacts 
 
 

- Perform LCA 
during concept 
design or technical 
design stage (up to 
5 pts) 
- Environmental 
impacts from 
construction 

Incorporating Life 
Cycle Assessment 
in design (5 pts) 
and  use of EPDs 
for transparency of 
sustainable 
construction 
products (1 pt) 

0 6 0 
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products 
-  Environmental 
Product 
Declarations (EPD) 
(1 pt) 

Mat 03 
Responsible 
sourcing of 
construction 
products 
 

- Legal and 
sustainable timber 
(prerequisite) 
- Enabling 
sustainable 
procurement (1 pt) 
- Measuring 
responsible 
sourcing (up to 3 
pts)  

To encourage 
sourcing of 
sustainable 
products 
throughout the 
entire value chain 
 
 

0 4 0 

Mat 05 
Designing for 
durability and 
resilience 

1 credit point To promote 
durable and 
resilient material 
selection 
 
 

0 0 1 

Mat 06 Material 
efficiency 

1 credit point To avoid over 
specification but 
optimize use of 
building material  
 

0 1 0 

 

4.2.7 Waste 
2 actual and 4 potential points out of the 9 points for this category aim to reduce waste 
generated from the built environment, therefore, lessening the effects of climate change 
impacts. In addition, the detailed pre-construction requirements for resource efficiency and 
recycled materials were both identified to have valuable overall reductions (Ding et al., 
2018). At the same time, waste management during the construction stage and waste 
segregation facility during the operational phase involves user behaviour factors. 
 
Table 9. BREEAM International New Construction V6 - Waste category assessment 

BREEAM 
sub-criteria 

BREEAM credit 
points allocation 

Sub-criteria 
assessment 

Actual Potential Non-
reduction 

Wst 01 
Construction 
waste 
management 

- Construction 
waste reduction (3 
pts) 
- Diversion of 
resources from 
landfill (1 pt) 

To map out waste 
management plan 
during construction 
focussed on resource 
efficiency and final 
disposal of waste 

1 3 0 

Wst 02 
Recycled 
aggregates 

1 credit point To use recycled 
aggregates/materials 

1 0 0 

Wst 03a 
Operational 
waste 

1 credit point To provide means to 
encourage waste 
segregation during 
operational stage 

0 1 0 
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Wst 03a 
Operational 
waste 

For residential only - - - - 

Wst 04 
Speculative 
finishes 
(offices only) 

1 credit point To consider interior 
finishes requirements 
for future tenants 

0 0 1 

Wst 05 
Adaptation 
to climate 
change 

1 credit point To encourage 
building adaptability 
to climate change 

0 0 1 

Wst 06 
Functional 
adaptability 

1 credit point  To consider future 
development 
expansion in the 
design 
conceptualisation 

0 0 1 

 

4.2.8 Land use and ecology 
The main agenda of this category is the protection and creation of habitats, therefore 
preserving biodiversity within and around the development. Its criteria are mostly related to 
sound and best biodiversity practices involving various stakeholders. LE1 (3 potential 
reduction points out of 10) discusses site selection where it discourages the use of greenfield 
sites is the only sub-criteria to be closely associated with climate impact reductions. 
 
Table 10. BREEAM International New Construction V6 Land use and Ecology category 

assessment 
BREEAM 
sub-criteria 

BREEAM credit 
points allocation 

Sub-criteria 
assessment 

Actual Potential Non-
reduction 

LE 01 Site 
selection 
 

- Previously 
occupied land (1 pt) 
- Contaminated land 
(1 pt)  

To encourage the 
use of brownfield 
sites 

0 3 0 

LE 02 
Ecological 
risks and 
opportunities 
 

- Ecological value of 
site (1 pt) 
- Protection of 
ecological features 
(1 pt) 

To highlight the 
ecological 
consequences and 
solutions of the 
development to its 
surroundings  
 

0 0 2 

LE 04 
Ecological 
change and 
enhancement 

- Ecologist's report 
and 
recommendations (1 
pt) 
- Increase ecological 
value (up to 2 pts) 

To enhance 
ecological wellbeing  
 

0 0 3 

LE 05 Long 
term impact 
on 
biodiversity 

- up to 2 credit 
points  

To provide long 
term ecological 
management and 
maintenance 
solutions 

0 0 2 
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4.2.9 Pollution 
Pol 03 (Flood and surface water management) has 3 potential reduction points, among the 
listed sub-criteria out of the 13 category points. This sub-criterion seeks to reduce the water 
pollution and surface run-off impacts of the built environment within its location and its 
neighbouring sites. Furthermore, this criteria highlights prevention and control measures to 
protect the natural environment and surrounding properties which do not involve emission 
reduction. 
 
Table 11. BREEAM International New Construction V6 - Pollution category assessment 

BREEAM 
sub-criteria 

BREEAM credit 
points allocation 

Sub-criteria 
assessment 

Actual Potential Non-
reduction 

Pol 01 
Impact of 
refrigerants 

- Buildings that use 
no refrigerants (4 
pts) in heating or 
cooling of the 
building 

To reduce the use of 
refrigerants building 
heating system 

0 0 4 

Pol 02 NOx 
emissions 

Up to 2 credit points To reduce NOx 
emissions in building 
heating system 

0 0 2 

Pol 03 Flood 
and surface 
water 
management 

- Flood risk (2 pts) 
- Surface water run-
off (2 pts) 
- Minimising 
watercourse 
pollution (1 pt) 

To provide proper 
channelling of flood 
and surface water 
discharge preventing 
environmental harm 
caused by 
waterborne 
pollutants 

0 3 2 

Pol 04 
Reduction of 
night time 
light 
pollution 

1 credit point To avoid night light 
nuisances to 
surrounding 
properties 

0 0 1 

Pol 05 
Reduction of 
noise 
pollution 

1 credit point To avoid noise 
nuisance from fixed 
installations to 
surrounding 
properties 

0 0 1 

4.2.10 Innovation 
This category acknowledges exceptional performance that exceeds the credit criteria. 6 out 
of the 10 exemplary points have potential impact reductions, which can be added to overall 
project assessment points to boost rating scores. Since the goal of the Innovation category is 
to recognize the transformational efforts of the project, there are no clear climate impact 
reduction goals. However, Kuzma et al. (2020) studied the positive relationship between 
innovation and sustainability after generating a meta-analysis from several independent 
studies. The climate impact reduction sub-criteria that have the potential for additional 
exemplary points are Man 03, Tra 03a, Mat 01, Mat 03, Wst 01, and Wst 03.  
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4.3 Sub-criteria impact reduction across the 
building life cycle stages 

This sub-section illustrates the different BREEAM sub-criteria with corresponding climate 
change reduction points and is coded according to their occurrence in the stages of building 
a life, including pre-use, use, and end-of-life. The assignment of the impact reduction criteria 
of the actual and potential points was based on sub-criteria’s reduction activities (Refer to 
Appendix 02). The results show that most of the impact reductions occur throughout the 
Use-stage with a total of 40 points, where the Energy sub-criteria dominate with the most 
significant reduction points. In addition, the Pre-use stage has reasonable reduction 
contributions with 22 points. In contrast, the end-of-life does not influence lessening the 
climate impact by the built environment. 

 
Figure 7. Climate impact reduction credit points across the building life cycle phases 

4.4 Impact reduction influence by the Icelandic 
BREEAM credit weighting and minimum 
standard requirements per BREEAM rating  

Figure 8 shows the combined impact reduction points across the BREEAM Iceland credit 
weighting trend. The BREEAM Iceland Material and Waste categories follow the same trend 
with the credit weighting. In contrast, the rest of the results are entirely the opposite or 
slightly off, such as the Energy category. Moreover, some categories have greater credit 
weighting, with no impact reduction contribution, while others have high impact reductions 
but lower weighting. Nonetheless, having a high impact reduction despite its low weighting 
is still a positive gain for the project and can boost the overall category score. 
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Figure 8. BREEAM-Iceland environmental credit weightings with combined actual and 

potential impact reduction points 

As for the minimum standard requirement, there are more potential impact reduction (yellow 
highlight) in the lower ratings compared to the higher ratings where Management, Energy, 
Waste have actual reduction contribution (blue highlight). The following ratings have the 
number of impact reduction points included of the minimum compliance. 
 
Table 12. Minimum standard requirements per rating with impact reduction sub-criteria: 

Pass – 1out of 5 points; Good – 3 out of 7 points; Very Good – 4 out of 8 points; Excellent 

– 10 out of 15 points; Outstanding – 15 out of 21 points 

Pass Good Very good Excellent Outstanding 
Man 03 
Hea 01 
Hea 02 
Hea 09 
Mat 03 

  

Man 03 
Hea 01 
Hea 02 
Hea 09 
Mat 03 
Wat 01 
Wat 02 

 

Man 03 
Hea 01 
Hea 02 
Hea 09 
Mat 03 
Wat 01 
Wat 02 
Ene 02a 

  

Man 03 
Hea 01 
Hea 02 
Hea 09 
Mat 03 
Wat 01 
Wat 02 
Ene 02a 
Man 04 
Man 05 
Ene 01* 
Wst 03 

 

Man 03* 
Hea 01 
Hea 02 
Hea 09 
Mat 03 
Wat 01* 
Wat 02 
Ene 02a 
Man 04 
Man 05 
Ene 01* 
Wst 03 
Hea 06* 
Wst 01 

 

*-sub-criteria with more than 1 available credit point 



45 

4.5 SLCA results of the case building 
The pre-use stage for the Veröld building recorded a 664 kg CO2 eq/m2 while the Use-stage 
accounted for 122.57 kg CO2 eq/m2, representing 80% and 15% of the total building 
emissions, respectively. The end-of-life stage accounted for only 39.42kg CO2 eq/m2 when 
referring to previous LCA studies where approximately 5% of the overall climate change 
impact of the case building. Concrete and reinforcement steel are the two most significant 
contributors to the pre-use stage emissions. Refer to Appendix 03 for the breakdown of 
calculation. 
 
Table 13. SLCA GWP results for Veröld building 

Building life cycle 
stages 

Scope coverage GWP  
(kg CO2 eq/m2) 

% 

Pre-use A1-A4 664  80% 
Use- B1-B7 122.57  15% 
End-of-life C1-C4 39.42  5% 
 TOTAL 826.41 100 

 

4.5.1 Pre-use stage 
The total GWP for the case building is 664 kg CO2eq/m2 (Amiri et al., 2021). The results 
coverage is from A1-A4 employing EN 15804 standard: A1 – raw material supply, A2 – 
transport for material processing, A3 – manufacturing, and A4 – material transport to the 
construction site. Although Heinonen et al. (2016) pointed out that the accumulation of less 
insignificant building systems such as Section A5 which can negatively contribute to many 
other environmental impacts, this study excluded the construction site and demolition 
activities since the data gathered may have less contributed to the overall GWP result (Amiri 
et al., 2021; Fay et al., 2000). In the hotspot analysis, concrete and reinforcing steel were 
identified as critical materials with the most contribution to the negative impact, while other 
building material contributions only ranged from 0.01 – 8% (Amiri et al., 2021).  
 
Table 14. Veröld building materials with significant pre-use phase emission contribution  

 
Material    Quantity  Unit  kg CO2-eq (% -Pre-use emissions) 
Concrete   2,818   m3  871,290  (32.68%) 

Reinforcing steel  285,000  kg  667,878  (25.05%) 

 

4.5.2 Use-stage 
The total use-stage GWP is 122.57 kg CO2eq/m2 over the span of 50 years lifetime. The 
emissions from B1-B6 related to the use, maintenance, repair, replacement, or refurbishment 
of the building accounted 39.42 kg CO2eq/m2 (5%) of the overall building emissions. This 
is based on building operational activities from Junnila et al. (2006) LCA of office buildings 
in the United States and Europe of similar GFA with Veröld building. The scopes B5-B6 
data were obtained from the University’s Division of Operations and Resources (refer to 
Table 15) that resulted to 83.15 kg CO2eq/m2 (10%) GWP. The emission factor for 
electricity is 9.3 g CO2 eq/ kWh (Reykjavik Energy, 2018) while the heating is 226 g CO2 
eq/m3 (Veitur, 2022).  
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Table 15. Veröld building electricity and heating usage with carbon intensity over 50-yr 

lifetime  

Item Actual use 
measurement * 

unit Carbon 
intensity 

unit 

Electricity 264,079 kWh 0.530 kg CO2eq/m2/yr 
Heating 23,200 m3 1.132 kg CO2eq/m2/yr 

*data reading 22 Mar 2019-April 2020 (Source: University Division of Operations and 

Resources) 

4.5.3 End-of-life stage 
By applying several LCA results to the end-of-life stage for buildings, Veröld only 
accounted for 39.42 kg CO2 eq/m2. Several studies, including Asdrubali et al. (2013), and 
Petrovic et al. (2019), confirmed the low contribution of 2-4% of the EOL stage to the overall 
building emissions; however, for this study, 5% was employed due to high concrete and 
reinforcing steel quantity that may increase emissions from demolition equipment use and 
transport of materials to landfill. It is also important to note that, like other studies, the 
concrete material in buildings is the most commonly collected waste during the construction 
and demolition stage (Sandler, 2003). 
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5 DISCUSSION 
The main goal of this study was to determine whether getting a BREEAM certification in 
Iceland for new buildings means a lesser climate impact by the built environment. This was 
achieved by answering three sub-questions: (1) what are the different criteria in the 
BREEAM certification that point towards reducing actual and potential climate impact (2) 
what stages of the building life cycle show the climate change impact reduction activities 
according to the BREEAM criteria, and (3) does complying with the minimum standard 
requirements of a higher rating in Iceland imply lower climate impact of the building. 
Another significant output from this research is identifying the gap between BREEAM rating 
points and actual building emissions when employing an SLCA in the assessment as the 
second method.  
 
A qualitative content analysis of the BREEAM rating system and a simplified LCA of a case 
building were used in the evaluation process. Each of the sub-criteria and issues of BREEAM 
were carefully analyzed and categorized according to its actual and potential climate impact 
reduction points over a building’s lifetime. Whereas in the SLCA, results from Amiri et al. 
(2021), operational consumption from building operators, and past LCA studies were 
gathered to provide a simulated overall building emission of Veröld. The key findings will 
be discussed in Sub-section 5.1, Positioning in Sub-section 5.2, where the results will be 
positioned within the research, including regional analysis and limitations of the study. 
Finally, the Evaluation in Sub-section 5.3 will give this research an overall finding and 
analysis. 

5.1 Key findings 
One of the key findings is that the BREEAM rating system used for Iceland did consider 
local conditions to some extent in the credit weighting system; however, overall, it cannot 
be an effective tool to influence climate impact reductions by the built environment. In the 
sub-criteria assessment, only 4% actual impact reduction and 48% potential impact reduction 
out of 138 available credit points. Therefore, higher ratings do not mean lesser climate 
impact reductions.    
 
The Material category has the highest percentage coverage of impact reductions, with 100% 
of the category points aiming to lessen the climate impact by the building sector. However, 
despite its high consideration to fight climate change impacts, all its category points were 
only potential impact reductions. The sub-criteria with the highest points allocation (6 
points) is Mat 01 (Life cycle impacts), which emphasizes performing a life cycle assessment 
to study the environmental performance of a building. The criteria did not have clear 
reduction activity since performing an LCA alone does not result in climate impact 
reductions. Nevertheless, LCA results can lead to impact reduction activities such as 
replacing conventional building elements to reduce embodied emissions (Dabaieh et. al., 
2020; Nath, 2010; Damgaard et al., 2009). Other sub-criteria with the potential to reduce 
climate impacts cover sustainable procurement of building materials (Mat 03), specifying 



48 

durable materials for minimum replacement (Mat 05), and optimization of building materials 
without over-specifying (Mat 06) where all do not have clear climate change impact 
reduction targets.   
 
Another key finding is the less significant contribution of the Energy category to climate 
impact reduction in terms of the energy performance of Icelandic buildings. Contrary to 
many studies that point toward high operation emissions during the use stage (Asdrubali et 
al.,2013; Ortiz-Rodriguez et al.,2010; Adalberth et al.,2001; Scheuer et al.,2003; Ortiz-
Rodriguez et al.,2009), the low-carbon grid condition in Iceland credited the sub-criteria Ene 
01 with the minimum credit points despite its robust standards and goals towards energy 
efficiency. This is likely to happen in many cities with a good electricity mix from renewable 
sources, such as Norway (Wiik et al., 2018). However, the building operational stage is still 
crucial since it requires energy to operate; therefore, many of its building elements and 
systems must achieve operational energy efficiency (e.g., Ene 03, Ene 04, Ene 05, Ene 06, 
and Ene 08).    
 
Waste has the most actual reduction points among all the categories with 2 actual points on 
waste diversion from landfills and the use of recycled aggregates. It also has 4 potential 
points for an effective management plan during the construction stage and waste segregation 
facility during the use-stage. Wst 01 accounts for the most climate impact reductions sub-
criteria due to its well-mapped out waste management plan (Ding et al., 2018), but many 
activities still involve user behavior factors or other building construction activities that can 
influence potential reductions (Wang et al., 2010). Nonetheless, developments investing 
credit points to this category can represent lower climate impact. 
 
Another important finding is that majority of the climate impact reduction targets across the 
BREEAM rating tool are potential reductions only (Refer to Figure 6). Aside from the 
Energy and Waste categories, where both have actual reduction points, many are dedicated 
to potential points. For example, the Transport category follows after the Material, where 10 
out of 12 points are dedicated to encouraging low-emission transport facilities and 
infrastructures. However, Næss (2015) suggests that various factors are involved in people’s 
transport-relevant choices; therefore, all transport-related activities as considered potential 
reductions only. Other categories did consider climate impact reduction points, with Health 
and wellbeing being the least with less than 10% allocation (2 points out of 22). 
 
As for key findings in the SLCA for the Veröld case building, Amiri et al. (2021) reported a 
high pre-use stage emission contribution of 664 kg CO2 eq/m2. This, however, resulted in a 
contradicting BREEAM Iceland rating system in terms of climate impact reduction credit 
points allocation. Furthermore, the Icelandic credit weightings also show that the Energy 
and Materials category as its main priority. The credit weightings may influence the overall 
BREEAM rating scores, but it doesn’t necessarily achieve high impact reductions. The wide 
gap between the SLCA actual emissions and pre-use climate impact reduction points of 
BREEAM Iceland needs to be reduced to fulfil a lesser climate impact by buildings. 

5.2 POSITIONING 
This particular sub-section positions the BREEAM Iceland building rating system as a tool 
to help lessen the climate impact according to local conditions. The Icelandic BREEAM 
credit weighting plays a vital role in the final overall score; as such, a regional analysis of 
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credit weightings was carried out to assess the difference in impact reduction points. At the 
same time, the minimum standard requirement also plays a part in determining whether a 
higher rating always includes lower climate impact sub-criteria. The integration of SLCA 
with the impact reduction points results highlighted BREEAM Iceland’s lack of emphasis in 
the life cycle stage with higher emissions, especially when building material embodied 
energy and the low-carbon grid conditions are factored in. Furthermore, in this sub-section, 
the limitations of the study were also discussed since they could influence the overall 
analysis of the results. 

5.2.1 Weighting the actual and potential climate change impact 
reduction points 

The Material, Waste, and Pollution categories have the highest impact reduction sub-criteria 
points allocation according to the key findings. However, the Icelandic BREEAM credit 
weighting ranked Energy as the most critical category, followed by Material  (Figure 2). 
Investing in these categories leads to more actual building impact reduction than the rest, but 
that doesn’t mean that other categories do not have the opportunity to contribute to the 
reduction activities. Credit weightings are designed to suit local conditions and targets. 
Therefore, as long as the development gives importance to achieving most of the sub-criteria 
requirements, especially those with impact reduction points, the project can still help lessen 
climate impact from other categories. Sample calculation: 
 
Table 16. Sample calculation for BREEAM International New Construciton V6 rating 

application in Iceland 

BREEAM 
section 

Credits 
achieved 

Credits 
available 

% of 
credits 
achieved 

Category 
weighting  

Section 
score (%) 

Management 14 21 66.67 0.11 7.33 
Health and 
wellbeing 

8 22 36.36 0.15 5.45 

Energy 15 31 48.39 0.16 7.74 
Transport 9 12 66.67 0.07 4.67 
Water 4 10 40.00 0.04 1.60 
Materials 8 14 57.14 0.16 9.14 
Waste 7 12 58.33 0.14 8.17 
Land Use 
and Ecology 

5 10 50.00 0.09 4.50 

Pollution 11 12 91.67 0.08 7.33 
Innovation 3 10 30.00 0.10 3.00 
Final BREEAM score 58.94 
BREEAM rating Very good 

 
 
In the sample calculation, the Waste category only achieved 7 credits but with an 8.17 
weighted score compared to Management. It earned 14 credits but only obtained a weighted 
score of 7.33, even with a higher credit weighting. This is an example of higher weighted 
criteria but with lower credits, resulting in a higher overall category score. Moreover, despite 
the Waste category’s low credits achieved, it has more impact reduction points (a total of 6) 
than Management (a total of 5). As the Methods chapter explains, another critical factor to 
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consider in credit weighting calculation is the total achieved credit points per category that 
will influence the overall score. In the same sample calculation, the Health and wellbeing, 
despite its high weighting of 15%, only have a weighted score of 5.45. 
 
In contrast, Transport, which achieved 1 credit point higher than Health and wellbeing, 
Transport weighted score is 5.25 even with a 7% BREEAM credit weighting. This is due to 
the percentage of sub-criteria achieved where Transport has achieved most of its sub-criteria 
and achieved two-thirds of Health and wellbeing. Furthermore, Transport has 12 impact 
reduction credit points while Health and wellbeing only have 3 points. The scenarios 
presented proved that the BREEAM Iceland credit weighting could not fully influence 
climate impact reductions since it also has high weightings for some non-impact reduction 
categories such as Health and wellbeing (Figure in Section 4.3). 

5.2.2 Regional analysis of credit weightings  
As an internationally recognized benchmarking tool for sustainable design and construction, 
BREEAM has developed international standards to assist designers and builders from around 
the globe. In a similar way, credit weightings play an essential role in determining the final 
BREEAM score. Moreover, credit weightings should cater to its local building sector 
demands and environmental targets. In this sub-section, the credit weighting for UK and 
Finland shall be studied to determine if there is a big difference in climate impact reduction 
scores when applying these weightings to low-carbon grid communities.  

 
Figure 9 Analysis of BREEAM Environmental credit weighting of Iceland, Finland, and 

the UK 

The BREEAM UK credit weighting was based on the BREEAM UK NC 2018 version 3.0, 
while the Finland credit weighting used the BREEAM International NC 2016 version 2.0 
(GBC Finland, n.d.). 
 
This exercise shows that Energy is the most critical category in Iceland, Finland, and the 
UK. At the same time, Health & wellbeing, Land use and ecology, and Transport show small 
gaps, meaning weightings vary with a minimum difference. Overall, the general trend 
indicates a similarity of credit weightings among the three rating systems, except for Waste, 
where the UK and Finland show a wide gap with Iceland. As for the reductions of climate 
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impacts of local buildings against the credit weightings of Finland and the UK, similar to the 
Icelandic weighting, many categories with higher weighting have low or no actual impact 
reductions. For example, Heath & wellbeing, Management, and Land use and Ecology have 
19%, 11%, and 8% weightings, respectively, for the credit weighting Finland. This means 
that the project can receive a higher rating even with lower impact reduction points by an 
Icelandic building. This contrasts with the lower weighting of 6% of the Waste category, 
which translates to higher impact reduction points resulting in lower category points and 
possibly a lower rating. Ideally, the climate impact reduction points should match the credit 
weighting to boost the rating score and achieve a cost-effective emission reduction 
investment (Lee et al., 2002). To conclude, the results in this exercise demonstrate that non-
low-carbon grid communities have similar critical credit weightings to a low-carbon grid 
community.     

5.2.3 Climate impact reduction points within the minimum 
standard requirements 

Based on the BREEAM Iceland rating system evaluation results in Section 4.2, there is a 
slight increase in impact reduction activity as ratings go higher. However, the minimum 
requirements points and impact reduction have little contribution to the overall rating; 
therefore, the minimum criteria compliance cannot be a basis for lesser climate impact by 
buildings, as far as overall scores are concerned.  
 

 
Figure 10. Allocated climate impact reduction sub-criteria points within the minimum 

standard requirements 

5.2.4 Actual vs potential impact reduction points 
Few observations had been made between actual and potential impact reduction sub-criteria 
that will likely affect builders' and developers' decisions. 4% of the available credit points 
are categorized as actual climate impact reduction compared to 41% of the potential 
reduction points. As mentioned in Sect. 5.2.2 most of the actual reductions in the minimum 
criteria requirements are in the higher rating due to its higher standards and requirements 
that may entail more cost and time implications to the project (e.g., LCA can be time-
consuming and can have cost implications for obtaining higher ratings in sub-criteria Mat 
01). Compared to potential impact reductions mainly in the lower ratings, which can also 
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mean that they are easily achieved and/or may have lesser cost and time implications. 
Furthermore, sub-criteria with potential impact reduction that aren't in the minimum 
requirement are more accessible to achieve than the actual reduction. Therefore, since many 
business owners desire brand recognition and are positioned as leaders in corporate 
sustainability (Cole and Valdebenito, 2013), attaining the lowest rating will likely be 
preferred. And since many of the potential impact reductions are influenced by external 
factors and other systems, the new Icelandic buildings' climate impact reduction will be 
compromised.  

5.2.5 Limitations of the study 
One limitation of this study is the need for an interdisciplinary approach when assessing the 
BREEAM rating system. For example, Ade & Rehm (2019) highlighted that the original 
conceptualization of green rating tools was developed based on value-judgment by a panel 
of experts. Similarly, due to the nature of the various building rating criterion that experts 
developed (BRE Group, n.d.), the assessment results can be more diverse and comprehensive 
from a collaboration of multiple academic backgrounds. However, the key findings in this 
research can also be considered an initial assessment of the Icelandic BREEAM rating 
system that can be further analyzed in future studies.    
 
Another challenge is the varying dataset used in the streamlined LCA, resulting in a lack of 
accuracy since data gathered from past LCA studies can have different system boundaries 
and geographic conditions, including varying approaches and techniques in performing the 
life cycle assessment (Stephan et al., 2018). Furthermore, the incompleteness of building 
systems in the SLCA concept may disregard other climate impact contributions, such as 
accumulating less insignificant building components that can account for more significant 
shares of emissions (Heinonen et al., 2016). Nonetheless, for this research, the overall 
outcome of SLCA is regarded as a preliminary result of the total building emissions for 
Veröld, which can be used for further analysis. 
 
In addition, the results shown in the integration of BREEAM criteria assessment and SLCA 
findings in Subsection 4.1 could have been more representative of an Icelandic building if 
the BREEAM climate impact reduction points were assessed according to the actual building 
performance of Veröld. But since this paper aims to evaluate the Icelandic BREEAM rating 
system on its effectiveness in reducing climate impacts by buildings, the SLCA was used as 
a supplementary method to answer the research problem and questions. Moreover, the 
scientific method and processes of LCA can better understand construction impacts on 
embodied and operational energy (Lehne & Preston, 2018) to further support and help 
analyze the BREEAM rating system evaluation results. 

5.2.6 The future of buildings in Iceland with BREEAM 
As the BREEAM certification in Iceland continues to grow (GBC Iceland, n.d.), the road to 
a less climate-intensive built environment is to design according to local considerations. The 
credit weightings and LCA are great tools to determine impact reduction scores for the 
preferred certification ratings. The minimum standard requirement for each rating also plays 
a vital role in deciding on the available criteria to be selected to achieve sub-criteria points. 
Appendix 01 is a table showing the available actual and potential impact reduction sub-
criteria for each rating paired with the minimum standard requirement points. Once the 
majority of sub-criteria presented are achieved, there is a higher chance for a lesser climate 
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impact by a building. But then again, as stated in Section 5.2.4, due to cost and time 
implications, potential impact reductions or non-reduction activities will be preferred.       

5.3 EVALUATION 
This study aims to evaluate whether BREEAM Iceland certification entails a lesser climate 
impact by the built environment. Almost 50% of the BREEAM criteria includes climate 
impact reduction goals and standards, although only 4% of the available credit points are 
dedicated to actual reductions. Most of the impact reduction activities occur during the use-
stage or operational use of the building; however, according to the SLCA results, actual 
emissions that are more crucial are released during the pre-use stage (Schwietzke et al., 
2011). The BREEAM Iceland credit weighting can only improve overall category scores but 
may not necessarily mean a lower climate impact since higher weighted categories have 
minimal impact reduction. Similar to the minimum standard requirements per rating where 
the lower ratings only include potential impact reduction, which is likely to be the choice of 
many since many of the actual impact reductions can be costly and time-consuming. As 
such, to be BREEAM certified in a low-carbon grid condition such as Iceland, the wide gap 
in the pre-use stage should be reduced to qualify an Icelandic building to be less contributor 
to climate change.      
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6 CONCLUSION 
The BREEAM building rating system continues to evolve and improve to cater to specific 
environmental targets and goals. In Iceland, BREEAM certification plays a vital role in 
assessing, improving, and acknowledging the development’s green building performance. 
But due to the green rating certifications concept being an all-inclusive attempt to achieve 
sustainability in the built environment, climate change impact reductions are not the focus 
of this endeavor. Instead, its rating system was evaluated to address the looming climate 
crisis mainly brought about by the building sector.  
 
The answer to the research problem is that BREEAM rating system used for Iceland cannot 
be an efficient tool to guide climate impact reductions, even if it did consider local conditions 
in the credit weightings. Based on the rating system evaluation, only 4% of actual and 41% 
of potential impact reduction strategies and targets in their sub-criteria credit points and 
where a great majority of its potential reductions can be compromised since many involve 
externalities such as design decisions, site conditions, and user behavior factors that can 
compromise the reduction activity. Furthermore, the small percentage of actual reduction 
activities can be less attractive to investors due to time and cost implications. Therefore, to 
fulfil a lesser climate burden, actual reductions should be prioritized, including sub-criteria 
in Material and Waste. Currently, the Icelandic BREEAM credit weighting ranked the 
Energy category the highest. 
 
In contrast, the BREEAM rating system evaluation exercise resulted in a less contributing 
reduction categories due to the low-carbon grid conditions in Iceland. Credit weighting plays 
an essential role in a more cost-effective investment; therefore, credit weighting should be 
performance-based that is catering to the local context. Furthermore, the SLCA results 
suggests improving the pre-use stages of the building life cycle since most of the harmful 
emissions are released during the building material production. And with Iceland’s remote 
location, emissions from the transport of the building materials should also be accounted for.  
 
Ever since the conceptualization of the BREEAM as a building rating tool, it did not only 
help transition the building sector to a more sustainable built environment, but it also assisted 
and influenced many places around the world to develop their own local green building 
rating tools (Rivera, 2009). The current BREEAM technical rating system utilized in Iceland 
is the international version for New Construction V6, updated every couple of years (BRE 
Group, n.d.). After all, effective rating systems should always have progressive growth and 
development, which might eventually consider low-carbon grid conditions in the future.     
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Appendix 01. BREEAM International New Construction V6  ratings with minimum standard requirements and available points for climate 
impact reduction 

Rating 
Points 
required for 
certification 

Min. criteria 
requirement Points Available actual 

reduction 
Points 
 

Available 
potential 
reduction 

Points 
 Remarks 

Pass ³30 Man 03 
Hea 01 
Hea 02 
Hea 09 
Mat 03^ 
Total 

 

1 
1 
1 
1 
1 
(5) 

Ene 01 
Man 03 
Wst 01 
 

3 
2 
1 
 

Ene 01 
Ene 02a 
Hea 01 
Man 03 
Mat 03 
Wat 01 
Wat 02 
Wst 01 
Wst 03 

 

4 
2 
2 
1 
3 
1 
1 
3 
1 

 

^Minimum 
criteria include 
a potential 
reduction 
point 
 

Good ³45 Man 03 
Hea 01 
Hea 02 
Hea 09 
Mat 03^ 
Wat 01^ 
Wat 02^ 
Total 

1 
1 
1 
1 
1 
1 
1 
(7) 

Ene 01 
Man 03 
Wst 01 
 

3 
2 
1 
 

Ene 01 
Ene 02a 
Hea 01 
Man 03 
Mat 03 
Wst 01 
Wst 03 
 

4 
2 
2 
1 
3 
3 
1 
 
 

^Minimum 
criteria include 
potential 
reduction 
points 

Very good ³55 Man 03 
Hea 01 
Hea 02 
Hea 09 
Mat 03^ 

1 
1 
1 
1 
1 

Ene 01 
Man 03 
Wst 01 
 

3 
2 
1 
 

Ene 01 
Ene 02a 
Hea 01 
Man 03 
Mat 03 

4 
1 
2 
1 
3 

^Minimum 
criteria include 
potential 
reduction 
points 
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Rating 
Points 
required for 
certification 

Min. criteria 
requirement Points Available actual 

reduction 
Points 
 

Available 
potential 
reduction 

Points 
 Remarks 

Wat 01^ 
Wat 02^ 
Ene 02a^ 
Total 

1 
1 
1 
(8) 
 

Wst 01 
Wst 03 
 

3 
1 
 

Excellent ³70 Man 03^ 
Hea 01 
Hea 02 
Hea 09 
Mat 03^ 
Wat 01^ 
Wat 02^ 
Ene 02a^ 
Man 04 
Man 05 
Ene 01^ 
Wst 03^ 
Total  

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
4 
1 
(15) 
 

Man 03 
Wst 01 
 

1 
1 
 

Ene 01 
Ene 02a 
Hea 01 
Man 03 
Mat 03 
Wst 01 
 
 

1 
1 
2 
1 
3 
3 
 
 

^Minimum 
criteria include 
actual 
potential 
reduction 
points  

Outstanding ³85 Man 03^ 
Hea 01 
Hea 02 
Hea 09 
Mat 03^ 
Wat 01^ 
Wat 02^ 
Ene 02a^ 

2 
1 
1 
1 
1 
2 
1 
1 

Man 03 
 

1 Ene 02a 
Hea 01 
Man 03 
Mat 03 
Wst 01 
 

1 
2 
1 
3 
2 
 
 
 

^Minimum 
criteria include 
actual and 
potential 
reduction 
points 
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Rating 
Points 
required for 
certification 

Min. criteria 
requirement Points Available actual 

reduction 
Points 
 

Available 
potential 
reduction 

Points 
 Remarks 

Man 04 
Man 05 
Ene 01^ 
Wst 03^ 
Hea 06 
Wst 01 
Total  

1 
1 
6 
1 
2 
1 
(22) 
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Appendix 02 BREEAM International New Construction V6  qualitative content analysis model based on local Icelandic context 
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Appendix 03 LCI of VERÖLD Building  
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Appendix 03 LCI of VERÖLD Building  
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Appendix 04 BREEAM International New Construction version 6.0  
 

 


