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ABSTRACT  
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Title:    Sustainability strategies in real estate investment after the Paris 
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Climate change and urbanizations are megatrends impacted by real estate investments as 
part of the building industry. Real estate investments are globally worth 50 trillion US 
dollars; at the same time, the building industry is responsible for a significant amount of 
global energy consumption and emissions, which are contributing to climate change. 
The Paris Climate Agreement, applied in 2016, is an agreement between the United 
Nations countries. The agreement’s purpose is to limit climate change to 1,5 Celsius 
degrees compared to pre-industrial times. The agreement has several programs; one of 
them is for real estate investments, targeting them to steer investments towards 
sustainable real estate development. 
 
The main objective of this master thesis is to investigate if the Paris Climate Agreement 
has impacted on sustainability strategies of real estate investment companies. An 
empirical framework for this investigation is created by utilizing the content of the 
program of sustainable finance (UNEPFi) to determine the relevant investigation topics, 
concentrating on environmental, social and governmental (ESG) reporting, energy and 
emissions. The created framework is applied to the 60 largest market cap global 
companies using the data they have provided for their sustainability actions and targets. 
The impact of the Paris Climate Agreement is investigated by searching the statistical 
significance of the companies’ sustainability data before and after year 2016. 
 
The results of the investigations are showing an increasing trend toward ESG reporting 
and energy and emissions target setting. Energy intensity and emissions intensity do not 
show consistent numbers, but they are growing in the large picture. Statistical 
significance was not found from the evidence. 
 
The Paris Climate Agreement can have an impact on real estate investment companies 
by increasing awareness of sustainability because an increasing number of companies 
are reporting their ESG information and are setting targets for energy efficiency and 
emissions. 
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Ilmastonmuutos ja kaupungistuminen ovat kiinteistöalaan vaikuttavia megatrendejä. 
Kiinteistöihin vuosittain tehtävät investoinnit ovat arvoltaan 50 miljardia Yhdysvaltain 
dollaria. Saman	aikaisesti	koko	rakennusala	aiheuttaa	merkittävän	määrän	
globaalista	energiankulutuksesta	ja	päästöistä	jotka	voimistavat	ilmastonmuutosta.	
Pariisin	ilmastosopimus	astui	voimaan	vuonna	2016	sitoen	kaikkia	Yhdistyneiden	
Kansakuntien	valtioita.	Ilmastosopimuksen	tavoite	on	rajata	ilmaston	
lämpeneminen	1,5	celsiusasteeseen	esiteolliseen	aikaan	verrattuna.	Sopimukseen	
nojaten	on	tehty	lukuisia	ohjelmia,	joiden	tavoitteena	on	tukea	ilmastonmuutoksen	
pysäyttämistä.	Yksi	näistä	ohjelmista	on	tarkoitettu	kiinteistöalalle	ja	ohjelma	
tavoittelee	erityisesti	kiinteistöalan	investointien	ohjaamista	kestävän	kehityksen	
mukaisiin	kohteisiin.		
	
Tämän	työn	päätavoite	on	tutkia	onko	Pariisin	ilmastosopimus	vaikuttanut	
kiinteistöalan	investointien	kestävän	kehityksen	strategioihin.	Viitekehyksenä	on	
kestävän	kehityksen	investointien	(UNEPFi)	sisältö	keskittyen	strategiaosuuteen	
johon	kuuluu	vastuullisuusraportointi	(ESG),	energia	ja	päästöt.	Edellä	mainittuja	
seikkoja	on	tutkittu	60	markkinaosuudeltaan	suurimman	kiinteistöalan	
investointiyrityksen	kautta	tilastollisen	merkitsevyyden	löytämiseksi	yritysten	
kestävän	kehityksen	datasta	verraten	muutoksia	vuoden	2016	taitekohdassa.	
	
Tulokset	ESG-raportointia,	energiaa	ja	päästöjä	tutkittaessa	osoittavat	kasvavaa	
kiinnostusta	edellä	mainittuja	kohtaan,	mutta	tilastollista	merkitsevyyttä	Pariisin	
ilmastosopimusvuoden	2016	taitekohdasta	ei	löydetty.	Pariisin	ilmastosopimus	on	
voinut	kasvattaa	tietoisuutta	yrityksissä,	koska	ESG	-raporttien	määrä	on	kasvanut	
ja	energialle	ja	emissioille	on	asetettu	aiempaa	enemmän	tavoitteita	kiinteistöihin	
investoivissa	yrityksissä.	
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1 Introduction  
 
This chapter introduces the topic of the thesis. The topic’s background is first 

explained leading to the presentation of the research problems this thesis aims 

to answer. The scope and limitations and the structure of the thesis are then 

presented. 

1.1 Background  
  
Urbanization is one of the global megatrends, a phenomenon that is changing 

conditions in environmental, economic and social aspects over the long-term, 

affecting both global and local levels. Urbanization means that city populations 

are increasing, and the majority of people, currently 55 % according to the 

United Nations (UN) (2020), live in urban areas. By 2050 it is expected that 

percentage will be 68 %. Cities transform the locations they are built in. The 

building industry and real estate as parts of this have a bond to urbanization 

through growth: When cities and other urban areas are enlarging, there is an 

increasing number of residential and commercial construction projects. Because 

of urbanization megatrend, building sector is globally large. According to the 

World Green Building Council Global Status Report 2017, the building sector is 

considered the greatest consumer of global resources. Lavagna et al. (2018) 

and Ibrahim & Ibrahim (2015) mention that buildings contribute remarkably to 

the environment globally; consequently, the building industry, and the real estate 

industry through it, is one of the most important actors to limit global warming via 

the buildings’ environmental impact . The number of buildings, both commercial 

and residential, is increasing globally because of urbanization; therefore, their 

contribution to the aspects of sustainability and global resource use is needed. 

  

Environmental sustainability has been widely accepted as a development that 

describes sustainability: fulfilling the needs of the present without compromising 

the ability of future generations to meet their own needs. Currently we are living 

in a world of resource scarcity with a growing population that crosses global 
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capacity boundaries. According to Huang et al. (2018) and Apanaviciene et al. 

(2015), the built environment contributes to economic and social development 

as a fundamental aspect and investors and property owners play a key role in 

the life cycle of the building regarding sustainability. Vanags and Butane (2013) 

and Evans et al. (2017) consider that contributing environmentally, regional 

economies, within financial expectations, and new strategic thinking are 

important for investors and property owners to steer real estate development 

towards sustainability.  

Environmental impact is the most important but not the only dimension of 

sustainability impacts on the building sector. Urbanization, growing urban areas 

and real estate are also environmental challenges related to other future 

challenges, such as demographic change and turbulence in economic security, 

which are examples of the economic and social aspects of sustainability (Kourtit 

et al. 2015). 

  

Therefore, because of its contributions and consequences, it is important both 

environmentally, economically and socially that the real estate business is 

sustainable. Kauskale and Geipele (2017) consider that investors and property 

owners play a key role regarding decision-making in real estate. Just as in 

sustainable investing in general and in sustainable investing in real estate, 

investors and property owners have recognized that sustainability can create 

value and reduce investment risks (Hebb et al. 2010). 

  

According to the UN’s Environmental Programme for Sustainable Buildings 

(2020) and the UN’s Principles for Responsible Investing (PRI) (2020), real 

estate investments are globally worth 50 trillion US dollars. The industry is also 

responsible for 40% of global energy consumption and 30% of greenhouse gas 

emissions. The UN has established a link between a great amount of investing 

and environmental sustainability. An initiative for sustainable investing, the UN’s 

Environment Program Financial Initiative (UNEPFi), works between the UN’s 

Environment Program and the global financial sector. The program is based on 

the Paris Climate Agreement 2016, and its targets for climate change mitigation 

in the real estate sector aim to steer real estate investment finances towards 

sustainability. UNEPFi has provided a tool for sustainable investing. This tool 
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introduces steps towards sustainability for the different stages of business: 

strategy, implementation and operation (United Nations UN, 2020; PRI 2020).  

This thesis investigates how the Paris Climate Agreement, applied in 2016, has 

impacted on the sustainability of the real estate investment companies, leaning 

on the content of UNEPFi’s tool for relevance for real estate investment 

companies' strategies. As mentioned, the real estate sector’s contribution to 

global sustainability is significant due its energy and material intensity, and it will 

not decrease because of megatrends such as urbanization and climate change. 

The purpose of the Paris Climate Agreement is to limit global warming to a 

maximum 1,5 Celsius degrees. The UN has provided the tool for real estate 

investment companies to use to contribute to that limitation target.  

 

1.2 Research problem and objectives  
 

The main objective of this master’s thesis is to investigate if the 

Paris Climate Agreement, as applied in 2016, has impacted the sustainability 

strategies of the real estate investment companies. Related to this, its objectives 

are to explain what sustainability is in the real estate sector both environmentally 

and as a business value and identify the topic’s trends. The research questions 

are:  

  

Has the Paris Climate Agreement 2016 impacted on real estate investment 

companies’ sustainability strategies?  

a What sustainability is in the real estate sector?  

b What is the value of sustainability in real estate sector? 

c What are the sustainability trends in real estate before and after 2016?  

  

The sub-questions support the main question. The sustainability aspects of real 

estate sector must be understood to be able to answer the main question. It is 

equally important to understand sustainability’s business value , because the 

economy is one aspect of sustainability, and successful companies should not 

forget that, but the balance should be found. These aspects of the sub-

questions are related to the main question of how real estate investment 
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companies contribute to the Paris Climate Agreement. 

 

1.3 Scope, limitations and structure 
 

The scope of this thesis is real estate investment companies and their 

sustainability strategies. It is limited to 60 investigated companies from all over 

the world, because climate change and sustainability are global issues to 

contribute worldwide within the empirical framework created and used in this 

master thesis. The empirical framework content is limited to the strategic part, 

containing environmental, social and governmental (ESG) reporting and the 

climate strategy, of the UNEPFi tool and the particular audience of direct real 

estate investors and property owners. This limitation is because the other part of 

the tool could require information that might be company confidential. The 

strategy is also the starting point when developing their operations towards 

sustainability. 

 

This master’s thesis has two parts: the literature review and the empirical part. 

The literature review introduces the theoretical part of sustainability in real 

estate and investments. The main purpose of the literature review is to 

understand how sustainability is related to business in real estate and which 

factors are impacting decision making on sustainability and business.  
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Figure 1. Structure of the thesis and each chapter’s main purposes.  

  

The empirical part investigates the near history of impactful real estate 

companies’ sustainability aspects. This is executed by the framework created on 

the basis of the UN’s sustainability finance framework (UNEPFi), specifically the 

strategy part. The framework considers sustainability strategy topics that are 

applied from the UN’s recommendations for real estate investments for 

sustainability. These topics are researched in Eikon, a software application for 

financial data. An Eikon search is executed by choosing 60 market cap-wise 

largest real estate investment companies globally to get information for 

statistical analysis with the Stata statistics tool. This thesis is limited to 

sustainability in real estate investment and investigates the 60 largest global 

companies by market cap.  

  

Figure 1 introduces the structure of this thesis, which contains six 

chapters. Chapter 1 is the introduction chapter describing the context and 

background of the thesis for understanding the larger phenomena of 

megatrends, urbanization, climate change and how real estate investments are 

connected to that. It also introduces the research questions and structure and 

presents the scope and limitations.  

   

Chapter 2 considers the literature view of sustainability in real estate. It 
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introduces the topic in all aspects to be able to understand the scope of the 

work. Sustainability in real estate includes the environmental, social and 

economic aspects and their impacts on real estate sustainability, because 

understanding the impacts of business is part of responsibility. The chapter 

investigates what sustainable building is and builds knowledge to understand 

the research content and what is meaningful in this large topic. Chapter 2 

introduces the business side of sustainability in real estate. Buildings are 

products with a wide life span, and sustainability creates value over the long 

term among several stakeholders. Commercial and residential real estate 

investors have sustainability interests in common but also different ones.  

  

Chapter 3 explains the Paris Climate Agreement. It views the content and key 

aspects of the climate agreement to understand the context on which the UN’s 

Environment Programme Financial Initiative, UNEPFi, is based. UNEPFi content 

is also introduced to view in more detail how real estate could contribute to 

climate change mitigation and actions for the Paris Climate Agreement. This 

chapter introduces the tool UNEPFi has created for sustainable real estate 

investing, the tool for sustainability strategy for direct investors and property 

owners. The content of this tool is the basis for the empirical framework of this 

thesis, and it has supported the work of searching for relevant data.  

 

Chapter 4 present the methodology used in this thesis, including the sample, 

measures and analysis methods. 

      

Chapter 5 presents the results, which are processed under sub-topics, 

concentrating first on ESG reporting, carbon and energy. The focus is on 

different years and situational changes over the years. Depending on the topic, 

the results are presented in tables and charts.  

   

Chapter 6, the concluding chapter, summarizes the thesis and includes the 

discussion and conclusions. The results are also analyzed utilizing the 

information from the literature review. The chapter also combines the sub-topics 

and represents their relation. The investigated aspects are summarized in tables 

and collects the main points of each topic. The Conclusions section links back to 
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the research questions to ensure that the questions are answered. The chapter 

ends with a summary of the thesis. 
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2 Sustainability in real estate  
 

This chapter introduces the literature review of sustainability in real estate to 

provide an understanding of the larger context of the three bottom-line aspects 

of sustainability and what the real estate impacts are on each aspect. The end 

of this chapter describes sustainable building.  

 

Batt et al. (2018) describe megatrends as phenomena that are changing the 

world around us from several perspectives. A megatrend is long-term change in 

environmental, economic and social circumstances, the three bottom-line 

aspects of sustainability that define our future and the speed of change. 

Urbanization is one of the megatrends influencing real estate. For the first time 

in the history, the majority of people are living in the cities, in fact one could say 

that people are packing into the cities. Kourtit et al. (2015) assert that the 

urbanization megatrend is also related to other challenges in the future, such as 

demographic change, climate change and turbulence in economic (in)security. 

These interacting topics, environment, economy and social, are three bottom-

line aspects of sustainability, shown in Figure 2.   

  

Figure 2. According to generally used approaches, three aspects, economic, 

social and environmental, form sustainability (Purvis, B., Mao, Y. & Robison, D. 

2019).  
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According to Kourtit et al. (2015), the changing phenomena of megatrends might 

have long-term global and local effects. Urbanization has a direct link to real 

estate through the growth of cities and other urban areas. Sustainable cities 

require proactive and open-minded concepts and urban dynamics to develop 

future sustainable growth.  More than one half of the global population lives in 

urban areas. The built environment is a profound component of global economic 

and social development. Pincetl (2012) mentions cities transform the places 

where they are located through the buildings that are built. 

 

From wide perspective Real estate sustainability, viewed from a wide 

perspective, also includes political and legal aspects, because governments and 

authors have developed real estate sustainability-related steering, laws and 

guidelines (Kauskale & Geipele, 2017).  

 

Kourtit et al. (2015) consider aspects of sustainability, besides real estate, that 

include buying, selling and renting land for commercial and residential purposes 

and consisting of the land and buildings on the land. Real estate as a part of the 

construction sector has a large influence over economic activity, employment 

and growth. Huang et al. (2018) and Ibrahim & Ibrahim (2015) consider that the 

resource consumption of real estate that built environment requires great 

amount of material and energy consumption. Combining these aspects, the 

effects on the economy at both the macroeconomic and microeconomic levels 

means that real estate sustainability matters. Viewed from investors’ and 

property owners’ viewpoints, the impact on the environment, economy and 

social community around forms the investors’ responsibility. 

 

2.1 Environmental, social and economic impacts of real estate  
 

The impacts of real estate on sustainability can be divided into environmental, 

economic and social impacts; these can also influence each other and are 

interconnected. Kauskale & Geipele (2017) conclude that integrated approach to 

the environmental and economic aspects can create solid basis for greater 
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sustainability of investments in the real estate industry. Sustainability is 

generally important from all these viewpoints for each inhabitant, country and 

globe. 

 

Table 1. Impacts of environmental, economic and social aspects on real estate. 

 
  

Table 1 summarizes the environmental, economic and social impacts of real 

estate. These aspects, as mentioned, are related and interconnected but can 

also be contradictory, and balance is not easy to find (Kauskale & Geipele, 

2017).  

2.1.1	Environmental	impacts		
 

Table 1 first summarizes the environmental impacts of real estate. As the United 

Nations (UN) (2020) and the World Green Building Council (2020) both mention, 

the building sector is considered as the greatest consumer of resources globally; 

therefore, resource efficiency has a significant role in the environmental impacts 

of the real estate sector. Lavagna et al. (2018) consider the resource efficiency 

in the lifecycle of the building by emphasizing the importance of the total 

lifecycle. San-Jose Lombera & Rojo (2010), using an example of resource 

consuming, argue that industry generates waste and heavily uses natural 
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resources for material production (materials such as steel, cement and glass), 

meaning that 60 % of all raw materials are extracted from the earth. 

  

  

Figure 3. Energy usage in building industry according to the United Nations 

Environment Programme’s Global Status Report for Buildings and Construction 

2019.  

  

  

Figure 4. Emissions in the building industry according to the United Nations 

Environment Programme’s Global Status Report for Buildings and Construction 

2019.  

  

Energy efficiency and emissions are significant parts of the real estate sector’s 

environmental impacts; they are also a part of the resource efficiency discussed 
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previously. According to the United Nations Environment Programme’s Global 

Status Report for Buildings and Construction (2019), the building and 

construction industry accounted for the largest share of energy and emissions 

globally in 2018, when calculating the entire value chain. Figures 3 and 4 

present the structure of the industry's energy and emissions. Figure 4 shows two 

different type of emissions, direct and indirect. Direct emissions come from a 

company’s own operations; indirect emissions come from the upstream and 

downstream of operations. Upstream emissions are, for example, from 

purchased products; downstream emissions are from the building’s operation 

phase. Figure 4 compares the building industry’s global emissions (marked in 

green color) to other industries’ emissions over the years (UN Environmental 

Program, 2019).  

  

  

Figure 5. Global carbon emission by industries. Buildings are marked in green. 

(Janssesn-Maenhout, G. et al. 2017).  

  

Figure 6 introduces a building’s lifecycle. Lavagna et al. (2018) consider a 

building’s life cycle. The greatest impact of a building in its lifecycle is generated 

during the lifecycle’s operating phase, but the total lifecycle is important to take 

in account, because loads can accumulate among the phases.  
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Picture 6. General lifecycle of building. (Lavagna et al. 2018) 

  

A building is a product with a long life span, and it impacts the land use in the 

locations where it is built. During its life, several stakeholders coordinate its 

functions. It is important for all stakeholders to create these conditions to be able 

to reduce a building’s environmental impact over its life span. There can be 

several types of reasoning behind, for example, policies, authorities, market 

initiatives and voluntary actions that can encourage stakeholders to join in a 

sustainable journey (United Nations, 2020; World Green Building Council 

2020). Environmental impacts can also be considered in the indoor 

environment, such as an indoor environmental quality related to healthy living or 

working environments. 

 

Buildings contribute significantly to the global environment. The UN estimates 

that the building sector is responsible for about 40% of global energy use in its 

buildings’ lifecycle and for 30% of greenhouse gas emissions. Therefore, the 

building industry is one of the most important actors for limiting global warming 

through its buildings’ environmental impact.  

2.1.2	Economic	impacts		
 

Table 1 next considers the economic impacts of the real estate sector. This 

industry is large; therefore, it impacts on the social and economic sides of 
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sustainability through employment, for example. According to the UN (2019), it 

is 5 to 10% at each country’s national level and creates micro-economic 

development. Kauskale and Geipele (2017) list employment related to GDP 

volume and production rates and through demand prices, construction volumes 

and private consumption, as well as unemployment and taxes, mortgages and 

interest rates. Kauskale and Geipele (2017) write in their article that the context 

for decision making in the real estate market cannot be separated from 

sustainability. This is because the real estate and construction industries have 

impacts on macro-economic development, as described. Vuvicevic et al. (2013) 

argue that a sustainable real estate economy is balanced between the real 

estate market and long-term development with positive economic indicators.  

2.1.3	Social	impacts			
 

Table 1 summarizes the social impacts. Besides employment, the building 

industry provides housing and infrastructure and enables modern society’s 

lifestyles, which are the social side of those impacts. Kauskale & Geipele (2017) 

and Vuvicevic et al. (2013) consider the social impacts of real estate. Housing 

can represent a large amount of a household’s expenses; therefore, the price of 

housing and affordability are the social impacts of real estate. It also creates 

different kinds of neighborhoods for people live in, meaning that the price of the 

house impacts educational characteristics, skill levels and employment 

categories in the area, as well as household size. Linking back to urbanization, 

population density is relative to real estate’s social impacts. 

2.2 What is sustainable building 
 

A building’s sustainability is mainly considered though its environmental impact. 

Wiley et al. (2010) mention that the scope of sustainable building can be broad. 

A Sustainable or green building can be described as one that considers its 

impacts on our climate and natural environment during its lifecycle. Rincon et al. 

(2013) write that a building’s sustainability is about its material and energy 

consumption. Besides its material and energy-use, a building is a product that 

cannot move; therefore, it impacts the place where it is located because a 

building occupies land. Pincetl (2012) mentions that a building transforms the 
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place where it is located. 

  

Wiley et al. (2010) and the UN (2020) describe the examples of a sustainable 

building’s features, such as energy efficiency and renewable energy 

consumption, waste reduction, such as recycling and circular economy 

materials, and a healthy and non-toxic indoor climate. There can be  

requirements for brownfield plots, green roofs and runoff water recycling. These 

features and descriptions are mainly about using sustainable materials and 

design and construction methods during the building’s life span, as Rincon et al. 

(2013) argue. It is clear that these requirements of a green building meet the 

industry’s responsibility for global energy use and greenhouse gas emissions. 

  

The environmental impact of a green building is considered in all lifecycle 

phases, meaning its design, construction, operation and demolition. This takes 

all stakeholders into account regarding long-term sustainability. Huang, L. et al. 

(2018) also emphasize the complex structure of sustainability impacts on 

buildings by mentioning that the building’s total lifecycle needs to be considered, 

because its emissions can be divided in two categories. The first, operational 

energy, is easier to recognize, because . it is measurable and chargeable. The 

second category is embodied emissions, which are the energy used for 

construction, maintenance, renovation and demolition of the built environment. 

The lifecycle perspective matters when considering the sustainability of a 

building, as described also by Green Building Council (2020). 

 

Figure 7 combines the key elements of a sustainable building according to 

Adeyemi et al. (2014). These aspects consider the elements explained earlier by 

the UN (2020), the World Green Building Council (2020) and Huang et al. 

(2018): Energy is a large part of the building’s sustainability during its lifespan, 

both environmentally and economically; thus, its materials should be developed 

and planned by considering the building’s total lifecycle, from its location to the 

point of demolition. Water, after energy, plays a large role a building’s 

sustainability lifecycle and costs. The site takes into account the actual 

construction phase of the process. Indoor air quality is also a health and living 

quality part of the building’s lifecycle (Adeyemi et al. 2014). 
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Figure 7. Key components of a sustainable building. (Adeyemi et al. 2014).  

  

Vuvicevic et al. (2013) have considered all the environmental, economic and 

social aspects of sustainable building when determining what a sustainable 

building is, and they introduced indicators from each area. The environmental 

indicators are temperature, humidity and carbon dioxide related. The economic 

measures are cost related, such as electricity and other energy, such as district 

heating or thermal heating, energy consumption and hot water consumption. 

The social aspects are the living area and indoor comfort types of 

measurements (Vuvicevic et al. 2013).  

  

Vanags and Butane (2013) explain in their article, “Major Aspects of 

Development of Sustainable Investment Environment in Real Estate Industry,” 

that the Counsel of International Batimen describes the concept of a sustainable 

building as “a process of creating a building that is applicable for the provided 

purposes and that is environmentally friendly, in operation and management of 

which highly efficiency of resource usage is ensured.” They also mention that 

besides this description, the investors’ and owners’ responsibility in the 

building’s life cycle should be added. In terms of a building’s life cycle, Vanags 

and Butane updated the original description as, “ –process of designing 

construction projects, placement, production and demolition of a building, which 
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ensures conformity of the finished product with the criteria of sustainable 

development, technical documentation and other regulatory enactments with 

regard to safety, harmless of the production process and the finished product, 

high efficiency of using resources at one’s disposal, a possibly minimal impact 

on the environment.” This addition emphasizes the relevance of investors and 

owners (Vanags & Butane, 2013).  

	

2.3 Value of sustainability in real estate  
 

This chapter considers the business side of sustainability’s value in real estate 

investments. First, it explains value creation; second, value is considered from  

both the commercial and residential sides of real estate.  

  

The real estate and construction sector may be considered as a traditional 

industry. Krause and Bitter (2012) wrote in “Spatial econometrics, land values 

and sustainability: “Trends in real estate valuation research” that academic 

research has seen that sustainable buildings and area development can create 

value for real estate over more conventional models, such as the mantra 

mentioned in their text and that everybody must have heard: “location location 

location.” According to Evans et al. (2017), it can be said that there is 

transformation in value creation towards a more sustainable system in which 

value creation is based not only on delivering and capturing economic value but 

also on the potential of its environmental and social value. 

  

Krause & Bitter (2012) and Hebb et al. (2010) describe the sustainability aspects 

of the components creating value for real estate. The reasons for this are quite 

concrete: They can be found from risk assessment, energy cost savings, higher 

labor productivity and the potential economic benefits of green certification, 

meaning that sustainable buildings are more efficient and have lower operating 

costs, they enhance efforts to achieve top of market prices and are more likely 

to receive mortgages because of lower risk. According to Hebb et al. (2010), for 

the institutional investor, reduced risks mean that they are integrating 

responsible investment practices into their portfolio and achieving a lower long-

term risk, including reputation risk. Investment into sustainable property can 
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allow both positive financial impacts and reputation gains as a green investor. 

The value of sustainability in real estate may be realized in mid or long-term, 

instead of in quick wins. 

  

Vanags & Butane (2013) mention in their article that some researchers refer to 

contradictions between sustainability and shareholder value-maximizing 

principles, but they conclude that the main concern is in regard to the company’s 

sustainability performance, added value and economic growth.  

  

Sustainability is valuable in real estate investment sector. Quak et al. (2014) 

introduce the background of sustainability investing. Sustainability-related 

environmental and social problems have become larger and on a global scale 

since the later years of the 20th century. Sustainable investing emerged on a 

small scale in the 1960s. Kitzmueller & ShimshaIts (2012) have also 

investigated the rise in sustainable investing. Its grounds were based on the 

ethical and environmental concerns related to Western countries’ responsibility 

for developing countries. Investors wanted to advance the social and 

environmental responsibility of their investments. The 2000 dot-com-bubble and 

its financial scandals led to moral legitimacy restoration. The financial crisis of 

2008 triggered investors to incorporate the environmental, social and 

government aspects of sustainability, leading to better risk assessment and 

management. Recent years have shown the threat of the greenhouse effect 

caused by forest clearance and fossil fuel consumption. These have all 

generated the movement towards greater responsibility (Kitzmueller & 

Shimshack, 2012; Quak et al. 2014).  

  

Organizations are creating and integrating environmental, social and economic 

sustainability value goals in the transition towards a more sustainable economy 

to be able to create long-term value. Policy proposals are requiring more from 

investors on a global level; for example, in the EU, the European Union High 

Level Expert Group on Sustainable Finance have been promoting since 2018 

that fiduciary duty should be included in investments to accelerate sustainable 

investments (Schoenmaker, 2018).  
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Siew et al. (2013) argue that a relationship exists between sustainability and 

financial performance in the building industry, but the connection is not strong. 

Saltzmann (2013) considers that it is also known that the costs of sustainability 

can be difficult to count. 

  

According to Fulton (2012), sustainability correlates with profit because of 

superior risk-adjusted returns, but sustainability can be an essentially value-

based consideration for investors from the inside out. Vanagis & Butane (2013) 

write that sustainability’s environmental aspects and accelerated economic 

growth are interconnected. Financial and environmental risks and their analysis 

are key factors influencing the real estate industry’s sustainability.  

 

Investors have recognized that sustainability can create value and reduce risks 

not only in sustainable investing generally but also in sustainable investing in 

real estate. According to Hebb et al. (2010), real estate investors are seeking 

the value of sustainability by investing in properties that reduce the 

environmental impacts of buildings and their operations. These considerations 

have grown from just the environmental perspective to the social aspects, too, 

meaning that investors are aware how the project affects its surroundings and 

local community. 

  

Hebb et al. (2010) give examples of other interests besides the environment. 

These are affordable housing, urban revitalization and brownfield development. 

This means that these aspects, both environmental and social, are taken into 

consideration in decision-making processes of investors. Kauskale and Geipele 

(2017) mention in their investigation that sustainability-related decision making 

in real estate investment is complex because there are many stakeholders and 

sustainability’s value is not always clear; thus, for investors, sustainability criteria 

should be presented and the information gathered should be used to make 

better decisions. 
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Figure 8. Sustainability value in value chain. (Grayson & McLaughlin, 2020).  

  

Grayson and McLaughlin (2020) describe the value of sustainability in the 

investor’s value chain in four steps in line with the process as presented in 

Figure 8.The actual expenses should be viewed when acquiring the building, 

meaning that when considering the total energy and water spend during the total 

operation phase, the sustainable solution can be more efficient. The financing 

deal for a sustainable building can have better terms and conditions. Operation 

phase tenants who valuate sustainability may be attracted, and the costs and 

benefits for operation costs and leases can be aligned. A price premium can be 

achieved when the building is sold to a buyer who values sustainability (Grayson 

and McLaughlin, 2020). 

 

2.3.1	Commercial	buildings			
 

Commercial buildings -- for example, shopping centers, office buildings or 

warehouses -- are intended to generate a profit. The value of real estate for 

investors or property owners comes from its rental or selling price, related to the 

property’s occupation level. Wiley, et al. (2010) explain in their article  that 

sustainable commercial space will result in increased rents or selling prices (7 to 

17%) and greater occupancy and, by the end of the holding period, a higher 

selling price. They consider that the cost side of sustainable buildings vary 

depending the type of the property, its scale and location, and the level of 

sustainability desired (Wiley et al. 2010).  

  

A direct link exists between operating costs, energy efficiency and 

environmental impact. Energy costs are the largest operating expense for 
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property owners; according to Wiley et al. (2010), they typically represent 30% 

of operating costs. Energy costs are manageable expenses, and because 

energy consumption has a large environmental impact, the relation between 

cost savings and environment impact mitigation is real and clear (Hebb et al. 

2010).  

  

This comes back to the value of green certification, because many 

environmental certificates for commercial buildings, such as BREEAM, LEED or 

Energy Star, require significantly greater energy efficiency than the average 

commercial or office building (BREEAM, 2019; LEED, 2020). 

 

Wiley et al. (2010) and Hebb et al. (2010) consider the benefits of green 

certificates. According to their articles concerning the green certified spaces, 

investors can benefit from these improvements as a result of higher tenant 

satisfaction, operational cost savings and higher demand for sustainable real 

estate. Development of a sustainable building from an investor’s perspective is 

related to risks and linked to lower cost of capital, such as the terms and 

conditions of capital. 

 

2.3.2	Residential	buildings		
 

Residential buildings are homes that the residents can rent or own. According to 

Hartwig (2018), a sustainable home can itself be valued along with changing 

consumer attitudes. Financial benefits also arise from sustainability in the 

residential sector, in addition to the personal value experience. Housing 

investors can be institutional investors renting the homes forward or any private 

person buying a home (Hartwig, 2018).  

  

Hartwig (2018) claims that the value of sustainability can be personal for a 

homeowner. A financial benefit can occur when applying for a mortgage, as 

green loans may be based on the home’s sustainability value. Fulton (2012) 

describes the green loans that financial institutions have developed for when the 

property fulfills particular standards of green loans. The standards are generally 
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related to the building’s energy efficiency, because energy efficiency has a large 

impact on carbon emissions during the building's life span. 

 

Green standards and financing within them are related to a lower risk from a 

sustainable building; therefore, the cost of capital can be lower, such as 

mortgage terms and conditions in the case of sustainable buildings.  Investors 

can expect higher rents because of sustainability with commercial real estate. 

Sustainable residential buildings, from an economic perspective similar to 

commercial buildings, consume less energy, which has a direct connection to 

energy costs. The residents or residential investors can experience financial 

utility from energy savings and lower operational costs, which may lead to 

higher property values (Fulton 2012).  

3 United Nations Environment Programme Financial Initiative   
 

This chapter introduces the Paris Climate Agreement and its key contents. It 

then presents the United Nations Environment Programme Financial Initiative 

through the Initiative’s content and by the tool the United Nations (UN) has 

created for real estate investments to support their sustainability strategy work.  

3.1 Paris Climate Agreement 2016  
 

The Paris Climate Agreement is agreement between United Nations Framework 

Convention on Climate Change parties. It was made on 12 December 2015 and 

ratified on 4th November 2016. Paris Climate Agreement is for combating 

climate change and accelerating and intensifying the actions and investments 

needed for a sustainable, low carbon future. (United Nations Climate Change, 

2020).  

  

The main purpose of the agreement is to strengthen the worldwide response to 

climate change. The frame for the work is that the global temperature increase 

must be kept well-below 2 degrees; nowadays, it is known to preferably aim for 

a 1,5 degree maximum, compared to pre-industrial times. The Paris 

Climate Agreement also aims to support countries’ ability to deal with the 

impacts of climate change, in addition to this main target of a maximum 
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temperature increase. Financial resources are needed to reach these goals and 

targets, new technologies and capabilities need to be put in place, and the most 

vulnerable nations must be supported. The Paris Climate Agreement requires all 

parties to make their greatest effort and to enhance them in upcoming years. 

This is followed up by a reporting requirement on a national level. Picture 1 

combines the key elements of the Paris Agreement into one picture to 

communicate its content (United Nations Climate Change, 2020; United Nations 

Climate Change 2018).  

 

 
Picture 1. United Nations Climate Change committee communicated the key 

elements of the Paris Agreement on its Twitter account on 1st May 2018. 

  

The key aspects of The Paris Climate Agreement’s content are the actions 

needed. The actions needed are considered and described in the Paris Climate 

Agreement to steer the work of limiting global warming to 1,5 Celsius degree. 

This long-term temperature goal was just mentioned: to pursue efforts to limit 

the global temperature increase to 1,5 degrees. Global peaking and climate 

neutrality are related to the temperature goal; it aims for a balance between 
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emissions sources and sinks. Mitigation is for aiming to 1,5 degrees, including 

preparations and communications of measures. Sinks and reservoirs are for 

conserving and enhancing greenhouse gas sinks and reservoirs, such as 

forests. Voluntary collaboration and Market and non-Market-based approaches 

are co-operation for setting principles for mitigation of greenhouse gas. This can 

be, for example, environmental integrity, transparency and accounting. 

Adaptation is for adaptation of community for climate change. Climate change 

impacts us, so it is important to minimize and address loss and damage, 

meaning extreme weather, for example. Finance, technology and capacity-

building support means the financial or technical knowhow of developed 

counties to support developing countries with clean tech and adaptation to 

climate change. Climate change education, training, public awareness, public 

participation and public access to information are the part of the agreement as 

topics and aiming to developing this forward. Transparency, implementation and 

compliance are for providing clarity on actions and the differing capabilities 

between the parties. Global stocktake is a structure for assessing achievements 

of the Paris Climate Agreement parties. It will be first implemented in 2023 and 

every year thereafter (United Nations Climate Change, 2020).  

  

The contributions just explained are national determined and carried out through 

counties, organizations and companies, meaning that contributions can vary 

between countries depending on circumstances (United Nations Climate 

Change, 2020).  

3.2 United Nations Environment Programme Financial Initiative 
partnership  
  

The United Nations Environment Programme Financial Initiative (UNEPFI) is 

work between the United Nations Environment Programme and the global 

financial sector. It is a unit within the UN’s Environment’s Resources and Market 

Branch, which is one of eight of the core divisions at the United Nations 

Environment, namely the Economy Division. It aims to steer private sector 

financing to sustainable development. UNEPFI’s history reaches back to the Rio 

Earth Summit in 1992, when The UNEP Statement of Commitment by Financial 

Institutions on Sustainable Development was founded. It is the backbone of the 
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Finance Initiative; its meaning was that financial institutions had openly 

recognized their role as a financial service sector in creating a more sustainable 

economy and living conditions. They committed to consider environmental and 

social impacts and government issues in all their operations (United Nations UN, 

2020).  

  

Nowadays the initiative has several actors and participants. Banks, insurers and 

investors, together with over 100 supporting institutions, comprise a body with 

over 300 members. UNEPFI aims to improve the world in terms of how 

sustainability is generally described – to improve the quality of life today for 

people  without compromising that of future generations (United Nations UN, 

2020).  

  

  

Figure 9. UNEP’s (2014) figure to add the sustainability dimension to decision 

making and transforming the classical triangle to a square.  

  

Figure 9 shows how the UNEP defines how the traditional triangle of investment 

targets can be extended by adding the sustainability dimensions to the concept, 

forming the square of investment targets. For example, the traditional triangle 

can include aspects such as security, liquidity and return. Sustainability and its 
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dimensions are added in the square model. This way of thinking aims to bring 

sustainability aspects into decision making. When sustainability aspects are part 

of decision making, they will be a part of business besides the traditional 

aspects (United Nations Environment Program, 2014).  

  

UNEPFI has created sustainability frameworks to support the finance sector’s 

actors in establishing the norms, setting the standards and ensuring the actors 

can contribute to the United Nations 2030 Agenda for Sustainable Development 

and Paris Climate Agreement by embedding sustainability into their strategies 

and decision-making processes. UNEPFI operates through knowledge-sharing 

network. Members are from organizations that include are banking, insurance 

and investment industry experts, technical experts and key stakeholders. 

Frameworks are divided into three purposes: for responsible banking, for 

sustainable insurance and for responsible investment (United Nations UN, 

2020).  

3.3 United Nations’ Principles for Responsible Investments  
  

Principles for Responsible Investing (PRI) is one of the three UNEPFI 

frameworks to support sustainability in finance. PRI was founded in 2006 by 

UNEPFI and the United Nations Global Compact (UN Global Compact). The UN 

Global Compact is an initiative for companies to align their strategies and 

operations with principles on human rights, labor, environment and anti-

corruption. According to UNEPFI, half of the world’s institutional investors have 

applied, equivalent to 83 trillion USD businesses (United Nations, 2020; United 

Nations Global Compact, 2020).  

  

According to The Principles of Responsible Investing PRI, responsible 

investment is defined as a strategy and practice to incorporate environmental, 

social and governance factors in investment decisions and active ownership. 

PRI is reasoning responsible investments through client demand, materiality and 

regulation. Client demand is described as a growing demand from beneficiaries 

and clients for better transparency as to how and where their money is invested. 

This is related to the issue that a company’s sustainability influences its value, 
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returns and reputation. Materiality means that a company should know its 

essential sustainability impacts and how they affect investor return by better risk 

management. Regulation is explained as providing more guidance from 

regulators to consider sustainability factors as an investor’s fiduciary duty.  

  

PRI gives examples of sustainability issues that should be taken into account in 

a company that wants to be sustainable. They are environmentally related, such 

as climate change, resource depletion, waste, pollution and deforestation; 

socially related, such as human rights, modern slavery, child labor, working 

conditions and employee relations; and governmentally related, such as bribery 

and corruption, executive pay, board diversity and structure, political lobbying 

and donations and tax strategy (PRI, 2020).  

3.4 Tool for sustainable real estate investment  
  

According to PRI, real estate investments are worth 50 trillion USD. 

Sustainability-wise, buildings are responsible for 40% of global energy 

consumption and 30% of greenhouse gas emissions. This explains why decision 

makers in real estate investments play an important role in sustainability. PRI 

provides practical tools for real estate investors to implement the Paris 

Climate Agreement. The tool is an action framework for identifying key drivers 

and overcoming the most common barriers to integrating sustainability into real 

estate investments. It includes measures and actions to integrate and align 

environmental, social and governmental (ESG) and climate risks into the real 

estate investment business. It considers all stages of a building’s lifecycle and 

all stakeholders (PRI, 2020).  

  

The tool provides an holistic approach to integrate sustainability into the 

business, including the strategy steps of execution, alignment, feedback loop 

and market engagement, by five different steps to use in different phases of a 

company’s sustainability work maturity. The steps are in logical order when 

considering the total process of implementing sustainability into a company’s 

processes and decision making. The tool is provided for three different 

audiences: the first group is Asset Owners and Trustees and their Investment 
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Advisors; the second group is Direct Real Estate Investors, Property Companies 

and their Real Estate Consultants; the third group is Equities, Bonds and Debt 

Investors and their Financial Advisors (Bosteels & Sweatman, 2016). 

 

 

Table 2. UNEPFI’s tool for sustainable investment for implementing the Paris 

Climate Agreement, according to Bosteel and Sweatman (2016). 

  

  

Table 2 summarizes the UNEPFi tool’s content. The first step is Strategy, 

concentrating on development of ESG reporting and climate strategies. This 

thesis focuses on Strategy, the first step. The audience chosen is Direct Real 

Estate Investors and Property Companies. The strategy step for direct investors 

and property owners is next. 

  

3.5 Tool for sustainability strategy for direct investors and property 
owners  
 

The main purpose of UNEPFI and PRI’s strategy part of the tool is to develop 

the ESG and climate strategy. The strategy part of the tool aims to prepare 

investors to identify and manage ESG and climate risks and opportunities and to 

support their fiduciary duty. The strategy part of the tool for investors and 
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property owners includes three sub-steps. First, it asseses the value creation 

related material risks and opportunities. Second, it develops the ESG and 

climate strategy based on the first step’s assessment. Target setting is the third 

step of the strategy part. Targets for ESG and climate are set at all levels of the 

investment process and across the supply chain (Bosteels & Sweatman, 2016). 

 

Step 1: Assessing risks and opportunities  

The first step of the tool’s strategy part is assessing risks and opportunities. The 

main purpose of this is to question and assess what the main ESG and climate 

risks are considered to be in real estate in investment strategies and strategic 

asset allocation; if they are not assessed, possible gaps should be identified 

(Bosteels & Sweatman, 2016). 

 

Investors should recognize the impacts of changes in sustainability-related 

regulations and policies that affect the total value chain and lifecycle of real 

estate investment. The investors and property owners should know what the 

main stakeholders, ESG and other rating agencies, regulators and legal 

advisors, think about the materiality of ESG and climate risks. They should also 

know which of the risks are the most likely to impact on their business and which 

kind of impacts those would be. The investors and property owners should 

consider if some of their assets are so aged that therefore they might face ESG 

and climate risks and become stranded. The framework also suggests that 

investors and property owners consider the possible societal shift impact on real 

estate assets, besides these more environmentally-related risks and 

opportunities (Bosteels & Sweatman, 2016). 

  

  

Step 1 has continuous actions for the investors and property owners. They could 

consider what the relevant sources of information and data are and review if 

there are changes available, such as better information and data. Risks and 

opportunities should be reviewed on a regular basis. The value should be 

reviewed to see the impact on the portfolio’s value (Bosteels & Sweatman, 

2016). 
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Step 2: Developing ESG and climate strategy  

Step 2 of the tool’s strategy part is ESG and climate strategy development. In 

this case, development is described as actually creating the strategy, or if it 

already exists, revisiting and updating the strategy. Step 1, assessment of risks 

and opportunities, should be the basis for the strategy (Bosteels & Sweatman, 

2016). 

 

The strategy should determine how assessment processes would impact 

investment management and real estate asset allocation. This means identifying 

key procedures in ESG and climate strategy, such as asset acquisition and 

management, the operative phase, planning and new developments, 

refurbishment, upgrading, rentals and asset manager selection. ESG and 

climate risks’ impact on value and investment decisions should be assessed via 

relevant tools that are part of the management system process to ensure that 

those assessments are carried out on regular basis as part of the investment 

process. Evolving ESG and the climate targets (when they are created) should 

be prioritized in the strategy review results and requirements within the 

management system. Step 2 should determine the requirements for reporting 

and giving feedback to asset owners and other stakeholders. ESG and climate 

strategy and policies should be systematically reviewed and evaluated (Bosteels 

& Sweatman, 2016). 

 

Step 2 recommends that investors and property owners take a leadership role in 

accelerating the change towards sustainability by supporting advisors and 

managers in that work. The ESG and climate risk assessment should be 

datadriven for the investment strategies. Collecting and processing building-

related information can exploit synergies within this (Bosteels & Sweatman, 

2016). 

 

Step 3: Setting targets  

The third and final step of the tool’s strategy part is about setting targets for 

sustainability work. The framework describes that the main point of step 3 is to 

set appropriate, verifiable and material targets. These targets should be both 

quantitative and qualitative, because they manage the environmental, social and 
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governance issues in the investors’ or property owners’ portfolios (Bosteels & 

Sweatman, 2016). 

  

Thethird and final  step of the tool’s strategy part is about setting targets for 

sustainability work. The framework describes that the main point of step 3 is to 

set appropriate, verifiable and material targets. These targets should be both 

quantitative and qualitative, because they manage the environmental, social and 

governance issues in investors’ or property owners’ portfolios (Bosteels & 

Sweatman, 2016). 

 

Step 3 describes what the targets could include. Qualitative targets are related 

to procedures and tools within the procedures, meaning how ESG and climate 

targets can be integrated into asset acquisition and management, the operating 

phase, planning and new development, refurbishment, upgrading and tenant 

management. Quantitative and material targets include reduction of climate 

impact, such as reducing energy, carbon intensity, water use and waste, 

including the timeframe for these targets. A reduction goal should be set for the 

environmental impact and resource intensity. Qualitative and quantitative targets 

should address the social impacts of the asset portfolio, such as community 

engagement and impacts and contributions to the local community. Green lease 

targets can be set, meaning that there could be a quantitative number of shares 

that are green lease <qualified?>. The same type of target can be set for clean 

energy. Performance against both qualitative and quantitative targets should be 

reported (Bosteels & Sweatman, 2016).  

 

The third step suggests that investors and property owners should engage 

property managers, operators and maintenance towards better energy and 

carbon reduction technologies and operation procedures in their properties 

(Bosteels & Sweatman, 2016). 

4 Methodology  
 

This chapter introduces the methodology of the research. The main point for the 

methodology section is to explain how the research investigated whether there 
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are differences in the sustainability of real estate before and after 2016. This 

chapter considers the methodology used to investigate the problem. The 

research itself is quantitative and uses the quantitative method analysis.  

Secondary data are used for the analysis. Figure 10 summarizes the process 

and explains it below.   

 

  

 Figure 10. Summary of the methodology used to investigate the sustainability 

strategies of real estate investment companies.  

  

4.1 Sample 
 

This thesis investigates 60 of the largest, global real estate investment 

companies. The size is based on market cap; this was chosen because it could 

be considered that large and valuable companies can have a great impact. 

Companies are listed in stock exchanges worldwide; the largest number are in 

Hong Kong and New York City.  

 

The sample is collected from Eikon, a database that contains many aspects of 

real estate-related data, as well as the companies’ environmental, social and 

government (ESG) data. It is possible for the software tool to sort the 

companies’ ESG data. Eikon ranks companies based on their ESG data when 

choosing to do so. Eikon describes its ESG ranking possibility for decision 
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makers to understand the hidden investment risks and value drivers and to give 

a larger picture of a company’s performance. Eikon explains that its tool enables 

integrating ESG factors into portfolio analyses, equity researching, screening 

and quantitative analyses to meet investment mandates and identify risks 

across portfolios (Eikon, 2020).  

 

4.2 Measures 
 

The empirical framework for assessing the impact of the Paris Agreement is 

based on UNEPFi’s tool introduced previously in chapter 3. The strategies that 

the tool helps to create support the Paris Climate Agreement by implementing 

issues in the Agreement 2016. This empirical framework is based on the 

strategy part of UNEPFI’s tool. The purpose of this framework is to compare real 

estate investments before and after The Paris Climate Agreement, utilizing the 

recognized Agreement-supporting topics tool provided for strategy creation in 

order to be able to perceive if there are changes after The Paris Climate 

Agreement. The framework is based on recommendations for actions inside the 

three steps that were introduced in the previous chapter. Table 3 presents the 

sustainable strategy measures that are interpreted as themes in the empirical 

framework. 

  

  

Figure 11. The process of empirical framework creation.  

  

Figure 11 introduces how the framework for assessing the impact of the Paris 
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Climate Agreement on real estate investments is created and what the main 

purpose is of each step of the creation process. The Paris Climate Agreement is 

the starting point for the content, which is the larger context for UNEPFi’s tool. 

For creating the framework, the understanding of the Paris Climate Agreement’s 

total content supports understanding the UNEPFi’s choices. UNEPFi supports 

how real estate investment companies can contribute to the Paris 

Climate Agreement. This step takes the framework closer to real estate and the 

actual real estate investment companies and the aspects that are important in 

their business, climate-wise. The third step uses this knowledge of the 

framework to find relevant topics to search for information on the real estate 

investment companies.  

  

Table 3. The measures to assess if The Paris Climate Agreement caused 

changes in real estate investors’ strategies.  

  

  

Table 3 explains how the UNEPfi tool topics and recommendations and 

knowledge are combined into the measures and investigation topics in this 

thesis. The Environmental, Social and Governmental (ESG) report to 

stakeholders investigates if the company has reported its environmental, social 

and government issues to the stakeholders. CO2 reduction target describes if 

the company has set targets for carbon reduction. CO2 emission total measures 

the company’s carbon emissions at the company level. Energy efficiency target 

describes if a company has set any targets for the environmentally and 

operationally important issues for real estate. The last column in Table 3 
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presents how these content areas are combined into topics for the next analysis 

chapter. Three different topics represent the findings: ESG Reporting, Carbon 

and Energy.  

	

Real estate companies were searched globally and sorted by market cap, 

starting with the 60 largest companies. The sustainability information of these 

companies is searched using the Eikon database.  
  

4.3 Analysis methods 
 

The ESG data from Eikon was run after sorting real estate companies by market 

cap, and this data is used to perform analyses in Stata, the statistics software. 

Stata uses three different calculations:  t tests, proportion tests and statistic 

tables for means (p50).  

  

Paired T tests are explained in Stata (2020a) as a test to test the equation for 

means for two-paired samples to find if there is a difference between two groups 

of information that have related features. This research used this to compare the 

same sustainability aspects of the same companies in different years, 

concentrating before and after 2016.  

  

Proportion tests are described in Stata (2020b) as testing the equality of 

proportions for large samples. This master’s thesis uses this to find the 

cumulation of ESG reporting yearly. Both in T tests and proportion tests, the 

essential result is the absolute value for quantity p. Value p is the probability in 

hypothesis testing; the hypothesis, in this case is whether or not it is true that 

there is a difference before and after 2016. The tests in Stata are run to 

confidence degree of 95%, meaning that if p gets a value under 0,05, the result 

is statistically significant, because the lower p value means that the result is 

more surprising, in the context of a predetermined level, in this case 0,05. 

Statistical significance as a term means that the results are not coincidence 

(Tilastokeskus, 2020). 

The measures from the tests are analyzed to investigate the research questions. 
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The results from the paired t tests and proportion tests are collected in the 

tables to analyze the significance of changes between the years. The figures of 

the trends are outlined to perceive the development. This information is 

connected to the UNEPFi tool content to assess the impact of the Paris Climate 

Agreement and compare and discuss the literature. 
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5 Results  
 

This chapter introduces the findings and results of the research, executed using 

the framework. The basis is that the United Nation’s (UN’s) tool for sustainable 

financing for real estate investors is used to search the relevant data points in 

the Eikon database, The data is processed in Stata for the statistical analysis to 

determine if there are statistically significant differences.  

 

The concentration is on the differences between the years before and after 2016 

because of the existence of Paris Climate Agreement, which is also the basis of 

UNEPFi’s work. This chapter represents the findings from the Eikon data run by 

Stata. The findings are divided into three topics: Environmental, Social and 

Governmental (ESG) Reporting, Carbon and Energy, as the previous chapter 

explained and Table 3 presented. ESG reporting concentrates on the number of 

reporting companies. Carbon and energy concentrate on the intensity of carbon 

emissions and energy consumption, because then the emissions and energy 

consumption are connected to the company’s revenues.  

  

5.1 ESG Reporting  
  

ESG reporting is investigated by the cumulative amount of reporting companies 

and number of changes the companies reported between the years. Figure 12 

represents the cumulative amount of the percentage of reporting companies 

from 2008 to 2017. The trend of ESG reporting is evenly growing over the years, 

and the number of reporting companies is increasing. According to the data, 

66% of the investigated companies are currently reporting. Despite the growth 

shown in  the comparison between the years, Table 4 column “p” shows that the 

changes in growth are not statistically significant. Value p should be under 0,05 

if there is a statistically significant difference.  
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Figure 12. Cumulative amount of ESG reporting companies. 

 

Table 4. Summary table of proportion tests.  

 
  

5.2 Carbon  
  

Carbon emissions among the investigated companies are presented as total 

carbon emissions and as intensity to connect them to the revenues. Figure 11 

represents the total carbon emissions; Figure 12 shows the revenues. Figure 13 

connects the emissions and revenues to intensity. 
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Figure 13. Total carbon emission medians 2008-2018.  

  

Figure 13 introduces the total annual carbon emission medians of the 

investigated companies. The total carbon emissions are generally growing from 

2008 towards 2018, but the changes between the years are uneven. 2008 

seems to be relatively small, which can also be because of the measurement of 

the carbon, meaning that companies have not started their carbon measurement 

or reporting in 2008, so that displays as low intensity.  

  

Figure 14 represents the figure of annual revenue change as medians. The total 

carbon emissions trend is not linear yearly, but it seems to be growing over the 

long term, along with the revenues’ median.  
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Figure 14. Revenue medians in million U.S. dollars.  

  

Figure 15 shows the figure of carbon intensity. This picture combines the 

emission to the revenue growth.  

  

  

Figure 15. The carbon intensity medians when considering the emission median 

and revenue median.  

  

It is logical when comparing Figures 13 and 14 that emissions are growing when 

operations are growing if there were no specific actions to reduce emissions 

after 2016. That means that a company had not executed actions to lower the 
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emissions even though its revenues were increasing. Figure 15 combines the 

total carbon emissions with revenues. The trend seems not to be linear but even 

towards growth. Among the investigated companies, 2015 sees peaks, but there 

is no clear reason for the peak among the investigation for that. Emissions are 

high if reviewing the emissions and revenues in 2015 as shown in Figures 14 

and 13.  

 

Table 5. Paired T-test for carbon intensity between year pairs.  

 
 

Table 5 introduces the results of differences between the years when comparing 

carbon intensity. The first column represents the means of carbon intensity of 

the previous year’s pair and the second column the recent year’s pair. The 

change column shows the numeric difference between the yearly pairs. These 

differences between year pairs are not statistically significant because the value 

p is not under 0,05, and the changes can be a coincidence, meaning that in the 

context of this thesis, agreement year 2016 does not differ from the others. 

   

  

Figure 16. Percentage of companies having targets for carbon reduction.  
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Figure 16 introduces the percentage of investigated companies that have 

targets for carbon reduction. The trend is growing, as it is in line with growing 

emissions. Over 40% of the companies currently have targets for carbon 

reductions. The trend is more even than the emissions growth or intensity, which 

might be because a willingness to contribute to emission reduction exists, but 

the actual actions, such as measurements and reduction, are not yet in place. 

5.3 Energy  
  

Energy is processed similar to carbon to view the energy intensity. First, the 

yearly medians of energy use are calculated. Then the energy consumption is 

connected to the revenues, to see if the possible energy consumption growth 

seems to be related to the companies’ growth.  

  

  

Figure 17. Total energy use median over the years.  

  

Figure 17 represents the total energy use of the investigated companies. The 

columns for 2008 to 2015 are short, possibly because the companies have not 

yet reported energy use, not that they have not used that much energy, 

considering the ESG-reporting growth over the investigated years. The trend is 

similar to carbon’s in Figure 13. Energy use peaks in 2016 and 2018, but when 

compared to the revenues in Figure 14, the revenues are growing evenly.  
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Figure 18. Medians of energy use and revenue combination.  

  

Figure 18 combines energy use with revenues. The trend is similar to energy’s, 

and intensity seems to be growing. Table 6 introduces the differences in energy 

use intensity between year pairs. The first column introduces the previous year’s 

pairs’ mean of energy intensity and the second column the latter year’s. The 

third column is the numeric difference between the year pairs. The important 

value is the last column presenting the value p to investigate if the difference 

between the year pair is significant. According to value p, the differences are not 

statistically significant because the value is higher than 0,05, which is the limit 

for 95% confidence degree.  

 

Table 6. Differences between years in energy use intensity.  
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Figure 19. Percentage of companies having energy efficiency targets.  

  

Targets for energy use have a growing trend as can be perceived from Figure 

19. Currently 40% of the investigated companies have targets for energy use. 

The trend is growing evenly, meaning that companies are setting and reporting 

an increasing number of energy targets. 

6 Discussion and conclusions 
  

This chapter discusses the results presented in the previous chapter and 

concludes the investigated topics. This last chapter summarizes the thesis. 

6.1 Discussion 

	

The investigated topics of sustainability strategies, ESG reporting, carbon and 

energy are discussed next. 

6.1.1	ESG	reporting	

 

According to the data analyzed in this thesis, the ESG reporting has increased 

during the investigated years of 2008 to 2018. The difference between 2016 and 

2017 can be interpreted a little higher than the others despite the fact that the 

difference between any years is not statistically significant. According to the data 

used, currently 66% of the companies investigated are reporting their ESG 
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information. The UNEPFi tool, as previously presented, suggests that the ESG 

development, including the reporting, is the second step towards sustainability, 

after step 1, which is risk and opportunity assessment. The tool describes that 

the report is one tool to continuously assess the company’s sustainability work. 

It also can be considered a consistent structure to indicate both the 

development and the targets to the stakeholders. ESG reporting is a compact 

practice to prove a company’s plans can mitigate the risks and create new 

business opportunities, especially when the ESG report is combined with 

financial data. This also presents circumstances in which profit is made. ESG 

reports include information that is relevant for investors and other stakeholders 

who want to invest in companies that are creating profit by being sustainable. 

ESG report that aspects such as energy consumption are directly linked to the 

operational costs and also to the environmental impacts, especially in real 

estate.  

 

Considering these aspects; the interest in and ability of sustainable business, 

compact habit to present company’s risk management and opportunity 

recognition, it is understandable why companies are increasingly reporting. With 

stakeholders’ interest in sustainability increasing because of its profitability, the 

report is a consistent habit for communicating the company’s contribution. 

Companies can consider the ESG report as a tool to deliver the information in 

structured form, especially if comparing the situation if that same information 

would be delivered separately, i.e., on webpages. It may also be that the value 

of both actual ESG actions and reporting on them will be recognized over time. 

Several ESG aspects are realized long-term, and consistent reporting makes it 

easier to follow up.  

  

Still, considering that 66% of the investigated companies were reporting ESG 

currently means that 34% are not. This number can be considered quite high, 

because it is over one third. ESG reporting is not mandatory like financial 

reporting is, also structurally. 66% of the companies have already seen that 

ESG is useful, but in the future, it is possible that ESG reporting, or at least 

some parts of it, will be compulsory for the companies. Considering the climate 

targets of different counties, this kind of information could help them to assess 
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the current status of climate work and reach their targets.  

  

ESG reporting can be considered a part of a company’s transparency and 

willingness to be open and communicate its achievements, risks, opportunities, 

targets and future plans regarding sustainability. This kind of information can be 

considered valuable among different stakeholders, such as stock market 

investors, private customers and banks, because the information connects the 

company’s performance to the circumstances in which the profit is made.  

6.1.2	Carbon	
 

When comparing Figures 13 and 12, which represent the growth of emissions 

and revenues, it is logical that emissions are growing when operations are 

growing if there are no specific actions to reduce emission, as the UN has 

required since 2016. Figure 14 combines total carbon emissions with revenues 

and energy intensity. The trend seems to be not linear but even towards growth. 

2015 peaks among the investigated companies, and emissions are high when 

reviewing emissions and revenues in 2015, as shown in Figures 13 and 14. 

There is no specific peak in global emissions in 2015 if comparing the total 

carbon emissions in Figure 13 to the industry’s global emissions in picture 5 

from Janssens-Maenhout et al.’s (2017) material for the European Commission. 

The peak seems to be related to the investigated companies. The growth of 

global emissions has been even.  

 

It was mentioned previously that, according to the United Nations Environment 

Program’s Global Status Report for Buildings and Construction (2019), the 

building and construction industry accounted for the largest share of global 

energy and emissions in 2018. These evenly growing results indicate the even 

growth of emissions, despite the UNEPFi’s 2016 initiative. Considering the 

revenue growth and emissions growth, the actions within the companies should 

have been almost immediate right after 2016 if there was to be any decrease in 

emission intensity.  

	
The reason can be that the existence of a target is easier to measure than the 

actual emissions. It is important to measure the emissions to reduce the 
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emissions to the targets, and it is possible that when the targets are measured 

carefully, the emissions reporting will also be more accurate. Emissions 

measuring include two types of emission, direct and indirect, as previously 

mentioned. Careful emissions measurement should include both types, but the 

data in the Eikon database does not observe which kind of emissions are 

measured. Energy usage in the operations phase of the building lifecycle is 

important regarding emissions, and that is kind of emission is indirect. This 

means that indirect emissions are important in the total emissions picture of a 

company in the real estate industry.  

  

The UNEPFi tool described previously considered target setting the third 

important step when a company is creating a sustainability strategy. Target 

setting is important for steering the sustainability work among different 

stakeholders during a building’s lifecycle, because common targets ensure an 

engagement towards sustainability. Carbon targets can be one of the most 

relevant targets in real estate because of causing emissions. That can explain 

why it has increased remarkably during the 10 year period of target setting and 

communicating. The building sector, according to the UN (2020), is responsible 

for 30% of global CO2 emissions, and the potential for reductions is relevant, 

because energy and its emissions play a significant role in the total life span of 

the building. Emissions are, therefore, partly related to the type of energy used, 

meaning that renewable energy causes less carbon and reduces emissions.  

6.1.3	Energy	
 

Figure 17 represents the total energy use of the investigated companies. The 

columns for 2008 to 2015 are short. This could be because companies have not 

yet reported energy use, not that they have not used that much energy. The 

trend is similar to carbon’s in Figure 13 and can be related to an increased 

understanding of importance of measuring and reporting the ESG aspects, as 

the growth of reporting was seen previously. Energy use peaks in 2016 and 

2018, but when comparing it to the revenues in Figure 14, revenues are growing 

evenly. The calculation and reporting of energy can vary, making peaks 

between years, as previously considered in the case of carbon and carbon 
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intensity.  

	
The direction is similar if comparing the energy intensity decrease in Figure 18 

and the growing number of energy targets in Figure 19. Maybe in the future the 

target setting, meaning also following and reaching them, could lead to smaller 

energy intensity numbers.  

 

Energy is one of the resources, besides material use and other types of 

consumption. The UN (2020) reported that the building sector is the greatest 

global consumer of resources when the whole value chain of direct and indirect 

impacts is calculated. Energy is also a resource-use related aspect, in addition 

to that sector being responsible for 40% of global energy use. This meaningful 

number also means it has a meaningful potential for reduction and can be linked 

to other resource-efficient development. The potential for reduction is high;  

thus, energy efficiency can be an interesting development aspect. Even though 

it is not investigated within this thesis, the kind of energy used, renewable or not 

renewable, is meaningful. This is mainly an environmental aspect, and even if 

there was only renewable energy consumption, it does not contribute to the 

economic aspect for the real estate investor, because the economic aspect is to 

reduce energy consumption. The most effective target could be aiming for 

minimum energy use and all the used energy would be renewable. Then it also 

would have effect on carbon because of fewer emissions. Upcoming 

technologies besides renewable energy could be the combination that leads to 

decreasing the climate impact. 

  

The importance of reducing energy consumption is also understandable from a 

business perspective. The literature review previously explained that the energy 

used during the operation phase has a significant effect on the environment and 

the economy because of the building’s long life span. That energy must be 

provided and paid for during the building’s life span. Creating targets for energy 

efficiency can be connected to the similar issue of the carbon targets. Steering 

towards common achievements is easier when the targets exist. The UNEPFi 

tool suggested that the qualitative targets, such as energy, be connected to the 

targets to reduce the climate impact. This also relates to the green certification 
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and green lease concepts business perspective, because, as mentioned, energy 

has a significant role in a building’s life cycle.  

  

It seems, based on the investigated companies and data they have provided to 

Eikon, that energy use and its measurement is generally growing, just as the 

industry’s revenues are. Energy intensity is also growing, which means that 

energy efficiency should be growing to be able to contribute to mitigating climate 

change, and then the intensity would be reduced. Over the years from 2008 to 

2018, the companies have communicated an increasing number of energy 

efficiency targets, which can lead to a future in which the energy intensity is 

better.  

6.2 Conclusions 
 

The sustainability of real estate has become more important in the last ten 

years. The environmental, economic and social impacts of real estate are 

globally wide and significant, because, according to the UN report (2020) and 

the World Green Building Council (2020), buildings are responsible for a large 

amount of the annual, global energy use and emissions. The industry is growing 

because of the urbanization megatrend. Lavagna et al. (2018) and Ibrahim & 

Ibrahim (2015) consider the environmental impacts related to how buildings 

impact on the environment, such as carbon emissions, resource efficiency, 

indoor environmental quality and land use. Kauskale & Geipele (2017) write that 

the economic aspect has effects on GDP volume, employment, industrial 

production, mortgages and interest rates. The social effects are related to area 

development, population density and housing affordability, as well as 

characteristics of the area.  

  

These aspects explain how the real estate sector impacts its surroundings in 

different ways, but they also describe what sustainability of real estate is. It can 

be considered as taking responsibility for such issues, as such.  

 

Even though the trend of emissions and energy use is still growing, the reported 

growth can indicate that companies will be able and willing to reduce them when 
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they become more aware of their emission and energy consumption. The 

number of targets set within the companies is also growing. These are 

connected to the business aspect of investors, because energy is directly 

related to operational costs, in both commercial and residential buildings. 

Carbon can be in the future, but currently it is important to show actions towards 

less carbon to be able to operate in the future with less climate impact. This can 

refer back to UNEPFi’s opinion about target setting for sustainability strategies, 

how targets can be integrated into asset acquisition and management, the 

operating phase, planning and new development, refurbishment, upgrading and 

tenant management (Bosteels & Sweatman, 2016).  

  

The companies investigated are probably aware of the grounds on which 

sustainability creates value in real estate, because the reasons are concrete: 

risk assessment, energy cost savings, potential economic benefits from efficient 

buildings and top market prices (Krause & Bitter, 2012; Hebb et al. 2010). That 

means that the value of operational costs is related to energy, its reduction and 

an increasing number of targets set for energy efficiency. 

  

The main question of this thesis is, how has the 2016 Paris Climate Agreement 

impacted on real estate investment companies’ sustainability strategies? These 

aspects, energy and carbon, are related to ESG reporting. Carbon and energy 

and the growing trend shows an increasing interest in setting targets. Target 

setting could mean that if the companies are not yet continuously measuring 

their energy consumption and carbon emissions, they could start by knowing the 

baseline and showing progress during upcoming years. According to statistical 

measurements, there was no significant change in 2016. Still, the trend of the 

importance of the Paris Climate Agreement’s content is visible, and it can be 

considered that Paris Climate Agreement has increased the awareness of 

sustainability in real estate investments and, therefore, has impacted the 

industry. It is possible that the impacts of the Paris Climate Agreement will be 

seen slowly because of the nature of the industry. The willingness to report and 

communicate the targets, including all aspects of environmental, social and 

governmental sustainability, can be considered important step towards 

sustainability, the same as the increasing number of targets set for carbon and 
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energy. The main point of the Paris Climate Agreement is to strengthen the 

worldwide response against climate change and to limit the global temperature 

rise to 1,5 degrees maximum compared to pre-industrial times. Carbon 

reduction and energy efficiency contribute to that target. Within this research it is 

unclear if the current trend will be sufficient to reach that target in a timely 

manner. The Paris Climate Agreement also promotes the habit of sharing 

knowledge. Communicating companies’ actions supports that. The Paris 

Climate Agreement could be seen as a starting point for better climate 

work. The development during the last 10 years seems to be towards 

increased awareness, and stronger actions could follow, which the trend can be 

interpreted to show.  

  

The first sub-question considered what sustainability in real estate is. 

Sustainability in the real estate sector is a large topic, covering all aspects of 

sustainability. A building will impact its geographical location, wherever it is built. 

It changes the environment and the social side of the location. The process to 

develop, plan, build and operate the building employs people, and there are 

social and economic impacts besides the environmental. A building has a long 

life span, which is the reason why a building’s operational phase is important to 

the question of what a sustainable building is. Energy efficiency plays a 

significant role in terms of both the environment and the business because of 

energy use and operational costs. Different green certificates have become 

popular, because they consider these aspects and are a simple way to prove 

the sustainability actions within real estate projects.  

  

The second sub-question asked, what is the value of sustainability in the real 

estate sector? The previous question partly answered it. Besides the operational 

value for investors or better mortgage terms and conditions for private 

customers, people can also hold personal values for sustainability, especially in 

residential real estate. The sub-questions appear to be strongly connected, and 

that can indicate that sustainability and value creation should not be separated 

into different topics. Vanagis & Butane’s (2013) description of a sustainable 

building as “a process of creating a building that is applicable for the provided 

purposes and that is environmentally friendly, in operation and management of 



	 57	

which highly efficiency of resource usage is ensured” that combined the 

investors’ and owners’ responsibility in the building’s life cycle mirrors the 

aspects and their visible trend investigated in this thesis. PRI (2020) described 

that companies should be aware of their sustainability impacts and how those 

impacts effect investors’ returns because of risk management. The value of 

sustainability can be linked back to UNEPFi’s aim to steer real estate finance 

towards sustainability, because sustainability’s value is strongly related to 

operational costs of the buildings’ life cycle, and costs are related to energy 

efficiency, for which the investigated companies’ had set targets. Another value 

aspect is the possibility of more affordable company financing and loans 

because of sustainability, meaning that the finance sector is granting better 

terms and conditions for sustainable projects. 

 

The third sub-question considers the trends of sustainability before and after 

2016. According to the data from the investigated companies, the trends of all 

the investigated topics -- ESG reporting, carbon measuring and target setting 

and energy efficiency and target setting -- are growing. Comparing Figures 13, 

15, 16 and 17 that are related to energy and carbon, it seems that the 

measuring of those aspects increased over the investigated years. It can be 

considered that energy and carbon have become more interesting because of 

the possible value of sustainability. The literature review mentioned that the 

understanding of sustainability’s value has increased. The sub-question 

considered the trends before and after 2016, but according to the investigation, 

the trends seems to be more long term, which can be related to the nature of 

sustainability being consistent development. 

 

Table 7 summarizes the investigated aspects. All three topics -- ESG reporting, 

carbon and energy -- have a growing trend within the companies, which can be 

interpreted as a growing interest in and awareness of these issues. Measuring 

carbon and energy is related to ESG reporting, because the results are 

presented in the ESG reports. The reports not only present the past 

achievements but also communicate future plans for better ESG performance. 
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Table 7. Summary of the investigated aspects.  

 

 
  

The Paris Climate Agreement aims to limit climate change, and UNEPFi’s real 

estate investor sustainability supporting tool aims to steer investments towards 

sustainability. Thus, the impact can be large, because real estate investments 

are worth 50 trillion USD. The Paris Climate Agreement is the baseline, and 

supporting work starts from raising awareness and providing tools. The starting 

point of the tools for the companies is to clarify the current status, their own 

baseline, to be able to plan their actions for more sustainable business and set 

the targets to ensure a common pathway among all stakeholders during their 

buildings’ lifespans. ESG reporting can be used as a tool to communicate these 

objectives, pathways, and targets. The sustainability aspects need to be brought 

into decision making, in addition to other business dimensions, to achieve the 

targets.  

  

Interesting further research could be how these findings are divided 

geographically, because the real estate industry’s growth is different, and it also 

varies, depending on whether there is more commercial or residential 

construction and development. This same research executed after the next 10 
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years could also be interesting, because the trends are strong towards a more 

sustainable real estate business. Comparing the targets set and achieved could 

also be relevant for further research, and if the targets are not achieved, the 

barriers to achievement would be useful to investigate. 

	

6.3 Summary 
 

Climate change is an environmental challenge. The United Nations is a global 

actor, operating widely in different areas of sustainability. One of its aims, 

applied in the Paris Climate Agreement 2016, is to limit global warming to 

1,5 Celsius degrees maximum compared to pre-industrial times. This aim is 

steered via several initiatives among the world’s nations, including a financial 

initiative for the real estate sector. The value of sustainability for the real estate 

sector has a remarkable role, because profitability, short or long term, in any 

development is important. On the other hand, a sustainable building can be a 

financially great investment, because of better terms and conditions for loans 

and mortgages, as well as minimizing the environmental impact.  

   

Sustainability in the real estate business considers the total process and value 

chain of the business. A building will impact on its geographical location long-

term, so it can change the environment and social dynamics of the area. It uses 

resources during its total life span, which is relatively long compared to any 

other product. Energy efficiency also plays a remarkable role. Carbon emissions 

have an impact on climate change challenges. Business-wise, companies can 

report their environmental, social and governmental (ESG) aspects, in addition 

to the financial numbers, communicate their achievements, targets and risk and 

opportunity recognition to stakeholders, gain value from being open and 

transparent, and also steer their multi-dimension sustainability work towards 

their goals.  

   

ESG reporting, energy intensity and carbon intensity, as part of the content of 

the UN’s initiative, was researched among 60 real estate companies, chosen by 

the greatest market cap, to determine if there have been changes in their 

strategies towards sustainability since 2016, meaning that the 
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Paris Climate Agreement has had an effect on the companies’ sustainability 

strategies. ESG reporting, energy and carbon are topics in the UN’s initiative for 

real estate sustainability strategies, based on the Paris Climate Agreement. The 

number of ESG reporting companies is even growing. Energy intensity and 

carbon intensity has trends that are growing in the large picture, and there were 

yearly changes in the medians. Measuring energy consumption and carbon 

emissions is more difficult to report than the existence of an ESG report. Still, 

there is willingness to set targets for energy and carbon, which can be seen 

from a growing trend of target setting and communicating. The energy and 

carbon measurements and the growing number of ESG reporting and energy 

and carbon target setting companies can be interpreted as showing an 

increased awareness of sustainability and a willingness to contribute to it, even 

though the companies are not there yet with their energy and carbon 

intensities. Energy- and carbon-efficient processes are also profitable for 

businesses, because of lower operating costs and avoiding possible carbon 

costs and opportunities for better financial terms and conditions. The focus of 

sustainability strategies needs to be long term to achieve these sustainability 

benefits.  
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