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formaation ja datan kanssa muuttavat kiinteistöliiketoimintaa. Tutkimustyön sa-
ralla ilmiötä on tutkittu toistaiseksi vähän ja sen vaikutukset kiinteistöjohtamisen 
arvoketjussa ovat täsmentämättömiä. Tutkimuksen tavoitteena oli ymmärtää il-
miön vaikutuksia suomalaisten liikekiinteistöjen johtamisessa sekä selvittää sen 
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kittavaan ilmiöön, minkä vuoksi niiden laajempi tarkastelu oli tarpeen tutkimuksen 
tavoitteiden näkökulmasta. 
 
Tutkimusfilosofiaksi valikoitui tulkinnallisuutta korostava pragmatismi, tutkimus-
otteen ollessa eksploratiivinen tapaustutkimus. Monimenetelmäisyyttä hyödyn-
täen, tutkimuksen empiiriset havainnot kerättiin kyselylomakkeella sekä puo-
listrukturoiduin teemahaastatteluin alan ammattilaisilta. Tutkimukseen osallistui 
yhdeksän vastaajaa kiinteistöjohtamisen eri ammateista. Tapaus käsitti kaikkiaan 
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Tulokset osoittivat kaksoissiirtymän tuovan moninaisia hyötyjä, suhteessa kiinteis-
töjohtamisen arvoketjuun. Ilmiön avainteknologien ja ajatusmallien omaksuminen 
ja jalkauttaminen sisälsi positiivisia vaikutuksia arvolupauksen lunastamisessa 
sekä arvonluonnin näkökulmasta suomalaisissa liikekiinteistöissä. Haastateltavat 
myös pohtivat ilmiön vaikutuksia, hyötyjä ja lisäarvoa omassa työssään nyt sekä 
tulevaisuudessa. Tutkimuksen teoreettisen sekä empiirisen osuuden löydökset 
syntetisoitiin malliksi, joka kuvastaa mitä lisäarvoa kaksoissiirtymästä on kiinteis-
töjohtamisen arvoketjussa ja suomalaisille liikekiinteistöille. Yhteenvetona, tutki-
mus laajensi ymmärystä aiheesta sekä tuotti arvokkaita päätelmiä sovellettavaksi 
käytäntöön. 
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Twin transition is an emerging phenomenon where digital and green transition 
alongside with data utilization are changing the real estate business. In the field of 
research the phenomenon is yet under-studied and the impacts considering the 
entire REM value chain remain unspecified. The study objective was to examine 
these effects in the context of Finnish commercial properties, discovering its im-
pacts on customer value proposition as well as value creation in the industry. The 
key concepts of the theoretical framework were digital transition, green transi-
tion, information and data, real estate management and value chain, together 
with their relevant subconcepts with relevance to the focal phenomenon. 
 
The research philosophy was interpretivistic pragmatism, with the research ap-
proach characterizing as exploratory case study. Utilizing mixed methods, the em-
pirical findings were obtained with questionnaires and semi-structured interviews 
from experts in the field of REM. The case thus consisted of a total of five relevant 
companies regarding Finnish commercial property management and ownership, 
represented by nine participants in total. Thematic analysis, interpretation, and 
analytic generalizing were utilized for data analysis and coding of the research 
findings.  
 
The findings of the study demonstrated various benefits from twin transition in 
relation to REM value chain. Implementing and adopting of the key technologies 
and paradigms has positive impacts on the customer value proposition as well as 
the value creation in Finnish commercial properties. Also, how the examinees to-
day, and in the future may capitalize from twin transition in their own work, was 
discussed. Consequently, the theoretical and empirical findings of the study were 
synthesized for identifying the value from twin transition in the REM value chain. 
Adding to the existing comprehensions of the subject, the study also provided 
managerial implications to be applied in practise. 
 

Keywords  Twin Transition, Real Estate Management, Commercial 
Properties  
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1  INTRODUCTION 

1.1 Introduction to the topic 

Economic forces are constantly impacting the business environment especially in 

the real estate and construction industry due to the changing regulatory and leg-

islative landscape. Not only these movements emerge uncertainty, but may also 

be challenging for companies to adjust to. On both global and regional scales, ge-

opolitical decisions hence mold the prevailing economic structures (Leväinen 

2013, 31). Regarding national economy, certain macro indicators such as national 

income, productivity, employment rate, and development of prices and debt ena-

ble estimating the current state of the nation. These key figures, exemplified in 

figure 1, hence allow for observing where in the economic cycle the nation cur-

rently stands, to better prepare for upcoming conjunctures (Leväinen 2013, 149). 

 

Figure 1. Key Figures – Finnish economy (KTI 2022) 

 

1.2 AI 4.0 programme 

In 2020, Finland’s Ministry of Economic Affairs and Employment launched a pro-

gram with the purpose of increasing digital investments which would promote 

productivity and sustainability, diversify the ecosystems and services of manufac-

turing industries through new value creation and partnerships, and also 

strengthen Finland’s position within actions that support the strategic autonomy 

of European Union (Finnish Government 2021). Thus, an executive committee was 
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assigned to plan and expedite the programme, which according to Finnish Govern-

ment (2021) strives for the following: 

The action plan implements the strategy of green and digital recovery fol-
lowing the COVID-19 crisis and responds to Finland’s specific challenges 
related to digitalisation, such as the relatively low level of digital invest-
ment, slow reform of value creation among SMEs and delays in strategic 
investments to promote the fourth industrial revolution in Finland (Finnish 
Government 2021, online). 

In the publication event of the second interim report of the AI 4.0 programme on 

December 15 2021, the head of the steering group, Jussi Herlin (2021), in his 

speech described Finland to be considered as one of the globally advanced and 

frontier countries internationally, considering artificial intelligence. According to 

Herlin (2021) Finland was one of the first nations in the world to compile an inter-

national AI strategy in 2017, with the objective to forward the development of 

technology, implementation of AI solutions, and furthermore, to strengthen the 

strategic management of this progression and support multi-industrial partner-

ships.  

The main focus in the AI 4.0 programme is especially on small and medium-sized 

enterprises: renewing their value creation by improving digital abilities, thus aim-

ing to increase the number of top digitalized companies that will expand the use 

of AI and thus uplift the digitality among the entire SME sector. The action plan 

explains the strategy implementation of “green and digital recovery”, and ad-

dresses Finland’s specific challenges in relation with the concepts of twin transi-

tion (Finnish Government 2021). According to Herlin (2021), the preparation and 

launch of the program have been guided by the view that the most significant ef-

fects of AI will become visible when applied as part of a wider economic, techno-

logical, and social change. Herlin (2021) also stated that typically, the Finnish ex-

pertise hasn’t been limited to the core technologies of AI but instead, Finnish com-

panies possess good knowledge in creating digital services and developing system 

level solutions. One of the challenges that should be underlined considering AI is, 
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according to Herlin (2021), the constant progress and rapid development of tech-

nology, specifying that Finland cannot afford and therefore rely on its past 

achievements and results, in this regard. 

 

Figure 2. Industry 4.0 framework and digital technologies that support it (Finnish 
Government 2022) 

The programme not only has to do with technological and economic transfor-

mation, but is also expected to “bring about deep and diverse changes in the soci-

ety” (Finnish Government 2021). AI, alongside with other technologies presented 

in figure 2, are thus in the focal point of the establishment of the 4th industrial 

revolution. Combined with data utilization, the key technologies displayed in fig-

ure 2 are expected to enable real-time management of value chains as well as in-

novate new digital products and services and new customer-oriented business 

models. In addition, resolving environmental and sustainability challenges with 

modern technologies is also in the core of the AI 4.0 action plan. Correspondingly, 
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the main idea is to promote sustainable digitalisation as part of the arising indus-

trial revolution, with AI as one of its key elements (Finnish Government 2021). In 

his speech Herlin (2021) stressed that the responsibility for the required actions 

will ultimately fall into the hands of private sector companies as well as the public 

sector. Furthermore, implementations that contribute to the green- and digital 

transition will also constitute a notable share of the overall international business 

practised by Finnish corporations in the future (Herlin 2021). In short, Finnish man-

ufacturing is expected to become high performing, digital, and fuelled with clean 

energy, says Herlin (2021). Herlin (2021) goes on explaining Finland’s vision re-

garding the twin transition in his speech into four separate objectives, shown in 

table 1. 

Table 1. Vision of the Industrial Twin Transition (Herlin 2021) 

1 Targeted investments to top technologies to ensure Finland as one of the top six AI 

utilizers in the world by putting effort on data economy, data-based value proposi-

tion, high-power and quantum computing, grid technology and compatibility of tech-

nologies (Herlin, 2021). 

2 Finland to become a triple-time winner in sustainable development of by the end of 

2035 by contributing simultaneously on environmental intelligence and digital solu-

tions: environmentally intelligent, domestic companies will utilize digital technologies 

causing economic growth, better employment, welfare, and climatic and environ-

mental benefits (Herlin, 2021). 

3 Finnish industrial SMEs become digitally advanced on an international scale and they 

are also in the core of the Finnish national economy: national sustainable develop-

ment highly relies on the capability of SMEs to increase their productivity and com-

petitiveness and to reduce their environmental footprint with the help of new tech-

nologies (Herlin, 2021). 

4 Finland to actively participate in creating and implementing the AI-, data-, and indus-

trial strategies of the European Union (Herlin, 2021). 
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1.3 Twin transition 

Herlin (2021) defines the “triple victory” of the twin transition as Finland becoming 

environmentally intelligent, implying that companies create economic, social, and 

environmental benefits for the society with their products and solutions. Regard-

ing the digital development of Finnish SMEs, the primary challenges are consid-

ered to be “limited resources, everyday rush, and lack of skillset”. According to 

Herlin (2021), overcoming these obstacles should be facilitated by means of eco-

nomic life, and the manufacturing industry will play a key role in the development 

of AI, expedition of sustainable development, and fostering circular economy. Her-

lin (2021) summarizes that the efficient use of manufactured products and ser-

vices produced with less resources will be essential, in which new technologies will 

assist Finland towards a more sustainable and competitive economy (Herlin 2021). 

According to  Finnish Government (2021), digitalization and AI are key concepts 

for reinventing the Finnish manufacturing and thereby achieving the objectives of 

the twin transition. Thus, the demand for modern solutions increases emerging 

whole new markets, where gaining a foothold early enough opens up new busi-

ness opportunities for Finnish companies to exploit (Finnish Government 2021): 

In the manufacturing industry, AI will have positive impacts especially on 
proactive maintenance, process automation and control, delivery chain 
management and, in general, improving efficiency, flexibility and safety 
and reducing costs. Companies will be able to get their products into the 
market proactively, faster, at a lower cost and with a better quality. Other 
examples include anticipating trends in global markets, developing new 
business models and services and speeding up product development. Ro-
botisation is also a key method for improving the productivity and quality 
of industrial work. Robots will become more widespread as technologies 
mature and prices are reduced. Modular, multi-use solutions have become 
more common, which means that robots’ ability to perform multiple tasks 
has improved. This will lower the threshold for investing in them, even in 
smaller companies. Moving robots and ones that can work together with 
humans will proliferate (Finnish Government 2021, online). 

On top of that, new technologies allow for companies to reduce their carbon foot-

print and use their business output to support other operators in accomplishing 
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their sustainability objectives. In terms of sustainable development and circular 

economy, targets regarding the expedition have been set both on the EU level as 

well as on a national scale, says Huttunen (2021). Huttunen (2021) also underlines 

that in this regard, Finland aims to become the “textbook example” with its first 

national circular economy roadmap compiled in 2016, courtesy of the Finnish in-

novation fund Sitra. In general the prospects are to raise circular economy into the 

center of economy, expedite transition to low carbon energy usage, consider the 

conciseness of natural resources, and change the prevailing consumption behav-

ior. Moreover, these topics have only been emphasized since, as in 2021 Finland 

published its strategic promotion programme of circular economy. With ambitious 

targets to be reached by the year of 2035, the programme also involves several 

real estate and construction related actions (Huttunen 2021, 12). 

Herlin (2021) discusses digital- and green transitions to become the most mean-

ingful drivers for competitiveness and sustainability. On top of that, they are ex-

pected to encourage companies to invest more, hence having a significant eco-

nomic impact. Explaining the interconnection between these two phenomena, 

Herlin (2021) claims that digitalization will support reaching both national, Euro-

pean, and global goals regarding carbon neutrality. This being said, the second in-

terim report of AI. 4.0 discusses the significant growth potential for the Finnish 

manufacturing from exploiting information and data, regardless of the yet early 

stages of data utilization amongst Finnish industries (Finnish Government 2021). 

The report also refers to the term data economy as a business area where “busi-

ness models are based on utilizing data and where business value is produced by 

collecting raw data from different sources, collating and analysing the data, and 

utilizing the findings in different business areas” (Finnish Government 2021, 26). 

Thus, via applying these three initiatives of twin transition, Finland’s goal is to be-

come one of the leading supportive countries of the 4th industrial revolution, Her-

lin (2021) summarizes. A summarizing statement about the key benefits of twin 

transition according to Finnish Government (2021), goes as follows:  
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The fourth industrial revolution will regenerate the structures of economy, 
break down boundaries between sectors and alter their traditional division 
of labour and character. It will give rise to business ecosystems of a new 
type, in which the material and immaterial value creation enabled by 
seamless digitalisation will combine into customer-oriented innovation, 
production and service processes. In addition to the manufacturing indus-
try, the fourth industrial revolution will extend to other sectors, including 
expert services, software development, trade, and logistics as well as soci-
ety’s infrastructures and energy production (Finnish Government, 2021, 
12, online). 

 

1.4 Research justification 

Assigned by the Finnish Association of Building Owners and Construction Clients 

(RAKLI Ry) in the beginning of the decade, a real estate market statement from 

2011 estimated the national wealth of Finland to be 814 billion euros in total (Sal-

linen, 2018). From this totality, the share of built environment was calculated to 

be 594 billion euros, approximately 73%. Today, not only the share of built envi-

ronment from Finland’s national wealth is already up to 83%, but the built envi-

ronment also produces 15% of the annual GDP, secures 20% of the employment 

rate, takes part in 60% of all the investments, and covers 35% of the entire energy 

consumption in Finland (ROTI 2021). When observed in the light of various key 

figures, the influence of built environment in relation to the national economy has 

become increasingly significant over the years. Looking at the areas included in 

the built environment, figure 3 shows that majority of the wealth is bound to ei-

ther residential or commercial properties. Prior to the launch of AI 4.0 programme, 

The Finnish Government (2021) also commissioned a nationwide survey on digi-

talization as a flexibility factor and its crucialness on customer service. Shown in 

figure 4, these findings were presented in the AI 4.0 reports, with four major in-

dustries in the Finnish economy under the scope. Conclusively, and compared to 

other major industries, the construction and real estate industry lags behind in 

valuing and utilizing digitalization, despite the significance of built environment 

not only as a socio-cultural asset but also in terms of the Finnish national economy. 
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Figure 3. Built environment as a part of national wealth (Sallinen 2018) 

 

Figure 4. Differences between sectors in a survey on digitalization in spring 2021 
(Finnish Government 2021, 20) 

According to Leväinen (2013), one of today’s challenges regarding real estates is 

how the old, inflexible buildings can be reinvented to align with modern trends 

and standards, which may challenge the functionality of the buildings as well as 
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compromise their original, intended use and technical life cycles. The statement 

by Leväinen (2013) also implies to flexibility to be emphasized more in the future, 

and preferably already from the planning phase of a building (Leväinen 2013, 32-

33). Huttunen (2021) argues that as the built environment not only has major ef-

fects on emissions and the use of natural resources, but it also plays a key role in 

expediting circular economy. For the real estate industry, circular economy actu-

alizes in the planning of multipurpose, long-lasting use of building parts and ma-

terials as well as in the avoidance of overconsumption and unnecessary waste pro-

duction. The operational chains of real estate and construction industry should 

therefore become aligned with sustainability principles, following new economic 

frameworks in material and resource utilization, thus making the consumption 

patterns comprehensible with the carrying capacity of the planet (Huttunen 2021, 

8-9).  

Häkkinen (2021) states that the beginning of a global pandemic in 2019 acceler-

ated new paradigms considering space utilization, and emphasizes the increased 

financial risk in property ownership especially in less favorable locations. Häkkinen 

(2021) continues that the rapidly changing requirements for facilities in this regard 

may cause uncertainty especially in commercial real estate ownership. Further-

more, Häkkinen (2021) says that ignoring sustainability in business models today, 

will cost companies later especially in real estate business. Leväinen (2013) sug-

gests digitalization as multidimensional and applicable solution in many business 

areas of construction and real estate industry. Considering e.g. land use and con-

struction where financially remarkable deals are made constantly, real estate 

management (REM) thus calls for diverse expertise as well as understanding of 

legislation and jurisprudence. Albeit buildings may hold a special meaning in rep-

resenting the national cultural heritage, property investors often view at real es-

tates as financial instruments providing consistent cash flow. Therefore, vacant 

facilities have no value for investors despite the societal point of view and in terms 

of economics, the built environment serves as the facilitator of business environ-

ments for companies to run their daily operations (Leväinen 2013, 31). All in all, 



20 

 

there are several areas and perspectives within the real estate business that the 

twin transition is expected to have an impact on. Especially in the current state of 

the world, real estate operators today need to adjust their way of operations in 

accordance with new trends and changing customer needs. According to Finnish 

Government (2021)  the full impacts of the pandemic cannot be understood as of 

yet. Therefore, especially data utilization capacity and the capability of companies 

to innovatively remodel their business operations and value creation with digital-

ization and sustainability principles is still unknown (Finnish Government 2021). 

1.5 Research questions and study objectives 

Research is often turned into a problem that phases it into a logical process, for 

the study to begin with. A research problem that is clearly defined, enables the 

researcher to then consider, select and apply the best problem-solving methods. 

Moreover, solving a research problem often becomes easier by turning the prob-

lem into specific, separate research questions. These main research questions, 

however, should not be confused with the empirical questions of the study. Simply 

put, the primary research questions intend to steer the direction for selecting the 

most suitable research approach and methodologies for resolving the problem 

that has been set. The questions included in the empirical data set instead facili-

tate discussing phenomenon under examination, in order to understand and re-

veal new insights of it. The research findings should thus answer the main research 

questions and contribute to the research field in question (Kananen 2014, 21-27). 

This study explicitly addresses the research gap of how twin transition impacts the 

real estate management of Finnish commercial properties. The aim of the study is 

to examine the phenomenon from its core viewpoints in relation to the real estate 

business. Furthermore, how twin transition contributes to the value proposition 

of the customer, and whether it can create value for stakeholders in the REM value 

chain, frames the research problem of the study. Via observing Finnish commercial 

properties as cases, the study involves the insights of various real estate managers 

in this regard to produce adequate research data. With the primary objectives to 
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identify the possible value from twin transition, the research aims at improved 

understanding, theoretical contributions and managerial implications from the is-

sue. Thereby, in order to discover the value from twin transition within the REM 

value chain and Finnish commercial properties, the following research questions 

were derived to specify the research problem: 

RQ1: “How does the twin transition impact the value proposition in real estate 

management? 

RQ2: “What kind of added value or value added can be identified from twin tran-

sition in the real estate value chain?” 

1.6 Key concepts and key papers 

The key concepts of the study derive from twin transition as the focal phenome-

non: digital transition, green transition, information and data. Primarily, the key-

words in the study require further conceptualization including their relevant sub-

sets. Hence, many of these subconcepts are explained in profound manner for 

them to to become understandable within the study context. This relates to sub-

concepts like digitalization and artificial intelligence (AI), sustainable development 

and circular economy as well as data collection and data utilization. 

Considering the research field, real estate management (REM) along with its sub-

concepts are at the centre. As the research topic already addresses, value -associ-

ated terminology from the research field of strategy are introduced due to their 

relevance in relation to the research problem. In terms of the key papers of the 

study, it consists of literature, scientific articles and reviews of relevance regarding 

focal themes. Also, official publications as well as government level plans are con-

stantly reviewed, for the phenomenon under the research scope deals with an  on-

going event. Regarding the empirical data set, the research approach and meth-

odological stance are conducted with diligence, as the study methods are both 

explained and selected with reference to relevant academic sources.  
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2 LITERATURE REVIEW 

2.1 Real estate business  

According to KTI Finland (2001), the term real estate business refers to property 

ownership, utilization and activities related to service provision with business-ori-

ented objectives. Thus, it is an umbrella concept, that alludes to the commerciali-

zation and ability to provide genuine added value for customers through real es-

tate related operations in terms of the entire building life cycle, from acquisiton, 

selling, leasing, development, maintenance to other activities (KTI 2001, 12). 

Leväinen (2013) sees a transition to service- and partnership thinking in the real 

estate business, primarily due to globalization. This has lead into specialized ser-

vice providers entering the markets and, establishing service networks to grow in 

popularity. On top of this, economic occurences such as the worldwide depression 

in the 90’s as well as progression of competition over the years has forced compa-

nies to pay more attention to their operating costs. As a result, companies have 

decided to rationalize and downsize their internal activities through outsourcing, 

considered as prominent tool for finding competitiveness (Leväinen 2013, 50). 

2.2 Outsourcing 

Outsourcing refers to contracting out some of the internal business operations of 

the company to a third party. In outsourcing, internal resources become replaced 

and the services are purchased from an external operator. Partnerships, however, 

imply to long term collaboration between a client and supplier organization, with 

the initial expectation of mutual financial benefits for both parties and improved 

quality on the service output (Leväinen 2013, 51-52). These paradigms have espe-

cially influenced the real estate business, considering the growing popularity of 

professional service networks in the industry today (Leväinen 2013, 80). According 

to Leväinen (2013), REM activities typically deal with both the strategic and the 

operational objectives of a company. The objective of corporate real estate man-

agement (CREM) is primarily to support the core business, to ensure and 
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strengthen the competitiveness of the business units. Meanwhile, considering 

property ownership as a business, the basic idea, similar to any limited company, 

is to maximize profit through diligent real estate management (REM) activities. 

Whether its CREM or REM in question, the total spend as well as the operational 

costs and capital expenditures of the property asset are monitored and managed 

by the REM unit, in principle with the corporate level strategy. The strategic aspect 

of REM thus aims at higher profits and consistency of operations in a long run, 

whereas operational decisions regarding company’s property assets initially focus 

on supporting the general business needs. To reach a consensus, an organization 

must first have a vision and a mission that formulate the strategy, which will steer 

the direction as well as determine the roles of different stakeholders as well as 

explain the objectives from both organizational and individual standpoints. Strat-

egy implementation is thus a process that may begin once the vision and mission 

are clear (Leväinen 2013, 34-35).  

2.3 Real estate management 

Leväinen (2013) argues that the roots of REM are in the United States as the con-

cept has fundamentally developed from and around the concept of facility man-

agement since late 1970’s, after the foundation of the International Facility Man-

agement Association (IFMA). On the other hand, the European Facility Manage-

ment Network (EuroFM) founded later in 1987, characterizes as international net-

work for companies, universities, and research institutes, focusing on developing 

activity regarding facility management across Europe, while in the Nordics the 

topic of REM started to gain popularity in 1992. A national compartment of IFMA, 

FIFMA, was founded in Finland in 1993 and specific education of REM began in 

1994 in an institute currently known as Aalto University. Ever since, and to this 

day, especially facility management activities have become stabilized as a part of 

business operations and development for organizations; to align with modern req-

uisites of manufacturing as well as for organizations to improve their operating 

environments and service provision (Leväinen 2013, 41). 
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Just like any business, REM activities are constantly under the influence of the pre-

vailing market forces, economic trends, and societal phenomena. The concept of 

REM encases managing all the financial and functional actions that relate to real 

estate ownership: acquisition, service procurement, management, and all the way 

to giving away or selling the asset. As shown in figure 5, REM is a hypernym for 

other hyponyms that ultimately conceptualize it as a term (Leväinen 2013, 27-29). 

 

 

Figure 5. Concepts of REM (Leväinen 2013, 28) 

 

Whereas CREM as a concept is considered as support activity for principally other 

core businesses, REM contains various support activities for real estate business 

and property ownership. When a property itself is the core business driver of the 

company, focusing primarily on the performances of the property portfolio as well 

as singular assets from economic and strategical standpoints, relates to asset man-

agement (Leväinen 2013, 15). Property management on the other hand deals with 

operational activities such as the maintenance, repairs and management of the 

property during occupancy and the period of ownership. On the contrary, the pur-

pose of facility management is primarily to emphasize on the required tenant- and 
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user services. To clarify this precedence between the different activities in the 

REM value chain, property manager is often a synonym for the building landlord 

whereas facility management is commonly conducted externally via outsourcing 

or partnership. In most cases, however, both the aforementioned are commis-

sioned by the asset manager who typically represents the proprietor, the owning 

company (Leväinen 2013, 28.). Moreover, land development and project manage-

ment also characterize as relevant REM activities, as displayed in figure 5. Overall 

REM activities aim at supporting the business strategies of a company and have a 

role within the strategy implementation, for increasing operational productivity, 

or to strengthen the economy of the company (Leväinen 2013, 37). 

2.3.1 Asset management 

Leväinen (2013) characterizes the business idea behind property investing to be 

about maximizing profit as well as the return of equity (ROE) for the invested cap-

ital. Correspondingly, the approach in asset management is from a financial per-

spective, for it primarily has to do with the acquisition and transfer of properties 

as well as the portfolio management. Investing in real estate may not only provide 

protection to one’s wealth against i.e. inflation, but in property ownership, the 

value appreciation of the assets can be expected although this would not neces-

sarily become realized until the conveyance of the property (Leväinen 2013, 28). 

Leväinen (2013) suggests that improving cost efficiency and speeding up the rota-

tion of capital are ought to increase the ROE, invested in the operations. Through 

dynamic financing, which means replacing equity partially with cheaper liabilities, 

the financial risks of properties can be managed better and the total cost of own-

ership may be reduced. Considering real estate portfolios, not only the suitable 

locations of the assets, but good understanding of the real estate markets and 

timely transfer of possession or acquisition decisions are vital. Also, development 

of outdated properties and premises, diligent maintenance documentation in a 

sufficient data base, and other risk management practices regarding the facilities 
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are fundamentally processes of asset management that create value to the organ-

ization and contribute to the asset-value growth (Leväinen 2013, 103). 

2.3.2 Portfolio management 

Wofford, Troila, & Dorchester (2011) stress that portfolio management involves 

especially developing, and communicating the real estate strategy as well as se-

lecting adequate systems and networks for sufficient portfolio performance. 

Moreover, other attributes such as analyzation and effective communication of 

financial, socio-cultural, technological and other key aspects, relate to the man-

agement of property portfolio. Internal and external communication channels, as 

well as feasible dashboards specifically designed for overseeing and detecting 

changes and anomalities in the fund performance are of essence for a portfolio 

manager (Wofford, Troila, & Dorchester 2011). Leväinen (2013) argues that the 

flawlessness of real estate related operations may primarily reflect the quality dif-

ferent REM activities but ultimately, the property owner is responsible of deter-

mining the quality and level of desired services around the assets (Leväinen 2013, 

30-31). Either via in-house or outsourced service provision, arranging all the ade-

quate REM actitivities to serve both internal and external customers and support 

the building functionality results in succesful, professional property ownership to-

day (Leväinen 2013, 29).  

2.3.3 Facility management 

Facility management means organizing and coordinating diverse facility- and user 

services that can be arranged either internally by the owning company or via out-

sourcing, Leväinen (2013) declares. Generally, as REM deals with the service pro-

curement of the properties, the users of the facilities should be taken into consid-

eration in regard of the provision of required facility services (Leväinen 2013, 36). 

Typically, the CREM unit of the organization supports other business units with 

their expertise, committed to providing quality and cost efficiency to the opera-

tions, by optimizing the facilities in accordance with the company’s needs. Space 
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management as one of the key areas of facility management, thus often deriving 

from the corporate level strategies of the organization. Strategically, for example 

the selection of the business locations is often conducted in respect of the agreed 

financial- and environmental policies appointed by the upper management. 

Thereby, establishing high quality conditions and minimized costs during occu-

pancy, has a lot to do with the facility service procurement conducted by the REM 

unit. Selecting adequate facility services, listed in table 2, also contributes to the 

main objective of REM activities of retaining and increasing the asset-values 

(Leväinen 2013, 37.) 

Table 2. Facility services (Leväinen 2013, 49) 

Facility management Property management Land management Other 

Space management Real estate/building Maintenance  

FM organization 
Working environment 
Removals 
Operation planning 
Space management 
Storages 
Cadastral systems 
Premises 
Facility services 

Support for users 
Support for owner 
Budgeting 
Costs optimization 
Service procurement 
Service coordination 
Contract administration 
Assignment of a lease 
Construction contracting 
Documentation and reporting 

Heating 
Electricity 
Gas 
Water and wastewater 
HVAC 
Cooling 
Lighting 
Elevators 
Automatic doors 
Communications system 
Security systems 
Gates 
Cables and network 
Data processing 
Laundry 

Special services 
IT support 
Repair 
Restoration 
Architectural services 
Engineering services 
Project planning 
Competitive bidding 

Central Services 
Security services 
Reception 
Switchboard 
Help desk 
Cleaning 
Maintenance of outdoor ar-
eas 
Gardening 
Pest control 
Mail room 
Travel services 
Office services 
Vehicles 
Removal services 
Archives 
Courier services 
Printing services 
Office accessories 

Accounting 
Cost management 
Rent collection 
Leasehold 
Liquidity management 
Debt collection 
Taxation 
 
Contracts 
Conclusion (of a contract) 
Renewal (of a contract) 
Insurances 
 
Leasing 
Lease administration 

Technical support 
Janitor 
Caretaker 
24h service 
Systems maintenance 
Control room 
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Facility management is estimated to be a market of over 650 billion euros in Eu-

rope. It is an integrated process to support and improve the core activities by 

providing the necessary support services for reaching the strategic organizational 

targets. Applying facility management to organizational strategy is necessary for 

the support services to be directed in the right places, and the output in the form 

of added value emerges when the organization gets the required support 

(Leväinen 2013, 41-42). Leväinen (2013) states that people, technology, and real 

estate together form the strategic heart of facility management. In practise, facil-

ity management is heavily linked with strategic management, change manage-

ment, property administration, information technologies, service procurement 

and managing human resources. Hence, FM representatives are simultaneously 

ought to be customer-oriented leaders of people and things, entrepreneurs, dip-

lomats, and most importantly, supporters (Leväinen 2013, 43). The main focus in 

facility management is to sustain low operational costs, provide good and healthy 

working conditions, retain customer satisfaction, ensure quality service output, 

and react quickly and flexibly to changes. For example in manufacturing, the pri-

mary stress factors are the safety and security, environmental compliance, and 

energy consumption of the business location (Leväinen 2013, 45). Meanwhile this 

can be addressed with adequate facility management, the maintenance and re-

quired repairs are forwarded for property managers to take care of. With the focus 

and epxertise on the functionality, usability and property administration, property 

management has a significant impact on the economic and operational perfor-

mance of the property (Leväinen 2013, 28-29). 

2.3.4 Property Management 

According to Palm (2013) a property manager is responsible for coordinating and 

supervising all the operational activities of the the real estate, considering both 

the short- and long-term objectives. In the short term, maintenance, customer re-

lations, leasing and rent reviews are at the center, and should be taken care of 

prior to striving for the long-term targets, which according to Palm (2013) can be 
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i.e. optimization of the building usage, ensuring the return of the investment (ROI), 

and extending the building's technical life cycle. In addition, Leväinen (2013) un-

derlines that the procurement of maintenance and constructing services calls for 

knowledge and understanding of project- and cost management to be able to 

meet the customer needs. Thus, technical competence in terms of building sys-

tems, understanding of the property economy and real estate jurisprudence in 

terms of the limited liability companies act for instance, become a necessity in 

professional property management. On top of that, property managers should 

embrace good social skills and communication, when collaborating with different 

stakeholders with varying views and interests. A property manager is therefore 

responsible for monitoring the building service technology and utilizing the given 

resources effectively with the help of other experts, thus managing the entire 

stakeholder network to secure the overall functionality (Leväinen 2013, 33). 

In reference to table 2 and facility services, property manager is also in charge of 

overseeing the compulsory administrative duties during the fiscal year of a prop-

erty company, while planning and organizing the maintenance and repairs that in 

this particular table fall in the category of land management, courtesy of Leväinen 

(2013). In terms of operating costs in the domain of real estate and construction, 

maintenance and repair have covered the biggest share of the total spend in the 

field of real estate. Regarding the production of real estate and construction in-

dustry, around 16 billion euros were spent in maintenance and repair annually in 

2008, according to figure 6 (Leväinen 2013, 15). Today, the maintenance and re-

pair expenditures only show an increase year by year, according to the annual sta-

tistics of real estate maintenance costs maintained by Statistics Finland. On the 

timescale between 2015 and 2022 courtesy of Statistics Finland (2022), the total 

index in figure 7 indicates a significant increase regarding maintenance costs, 

which supports the idea of the discussed high impact of property management in 

terms of managing the organizational total spend and operating costs. 
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Figure 6. Production of real estate and construction industry (Leväinen 2013, 15) 

 

 

Figure 7. Index of real estate maintenance costs (Statistics Finland 2022) 
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2.4 Commercial properties 

Considering how property ownership is divided in Finland in the first decade of the 

21st century, Leväinen (2013) states that around a quarter of commercial real es-

tates belong to private companies and financial institutions. Finland’s building 

stock in general is relatively fresh, considering that most of the constrcution has 

taken place after the year of 1970. Over 40% of the building stock were in fact built 

during 1970s and 1980s, whereas in the 1990s and after the year 2000, nearly 30% 

of the buildings we see today, were put up. The public sector and public limited 

companies own around 18% of the totality, from which municipalities and munic-

ipal alliances possess approximately 12% (Leväinen 2013, 15). 

According to Statistics Finland (2021), the Finnish building stock in terms of blocks 

or flats, other buildings and free time residences, consist of over 1,5 million build-

ings in total with the overall floor area of over 505 million squares as presented in 

table 2. Regardless of the fact that the majority of Finnish building stock are resi-

dential buildings as shown earlier in figure 4, this sector is excluded from scope of 

the study. Instead, the focus in the research is on commercial properties of which 

commercial buildings covered around 32 million squares of the entire total floor 

area of the building stock in 2021, and 20 million squares of the totality were in 

office use, according to table 2. A commercial property, according to KTI (2001), 

refers to facilities utilized for the mean of production of intangible or tangible com-

modities. Therefore, and considering this paper, the conceptualization of commer-

cial property involves all types of buildings in accordance with this definition, ex-

cept for the ones that are used in resdential purposes. Hence, in accordance with 

the definition of KTI (2001), office-, transport and communication-, industrial-, 

warehousing-, educational-, assembly-, healthcare-, public utilities-, as well as 

other commercial buildings are all considered as commercial properties under the 

examination. This being said, the case of the research consists of the building types 

displayed in table 3. 
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Table 3. Building stock 2020 (Statistics Finland 2021) 

Classification of Buildings 
2018 

Buildings 2020 Floor area, m2 Per cent of floor area (%) 
BUILDINGS TOTAL 1 536 650 505 285 969 100,0 
0110, 0111 One and two-
dwelling houses 1 169 903 169 521 401 33,5 
0112 Terraced houses 84 022 36 374 762 7,2 
012 Blocks of flats 65 479 107 857 851 21,3 
013, 014 Residential build-
ings for communities, 
Dwellings for special groups 

2 604 2 988 982 0,6 
03 Commercial buildings 32 030 30 602 871 6,1 
04 Office buildings 10 557 20 043 480 4,0 
05 Transport and communi-
cations buildings 48 200 12 635 402 2,5 
06 Buildings for institu-
tional care 6 223 11 220 632 2,2 
07 Assembly buildings 14 869 10 988 244 2,2 
08 Educational buildings 12 231 22 261 387 4,4 
09 Industrial and mining 
and quarrying buildings 33 657 50 124 201 9,9 
10 Energy supply buildings 6 254 2 385 524 0,5 
11 Public utility buildings 7 605 1 396 667 0,3 
12 Warehouses 35 939 24 636 823 4,9 
13 Rescue service buildings 2 382 1 441 348 0,3 
19 Other buildings 4 695 806 394 0,2 
 

Leväinen (2013) states that a commercial property can refer to any facilities in-

tended for manufacturing and other operational or commercial purposes. Busi-

nesswise, the supply and demand for the occupancy of such facilities thereby cor-

relates heavily with the number of operators in the service business. Especially the 

use of office premises has undergone quite a transition towards more and more 

efficient space utilization as of late. The manufacturing premises, i.e. factories, 

production units and storages, are designed for production and warehousing ac-

tivities and especially transportational and logistics solutions are emphasized 

more today in the planning and construction of the buildings (Leväinen 2013, 15). 
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By and large, Palm (2013) identifies three primary management tasks of a com-

mercial property to be maintenance, leasing, and customer service. Furthermore, 

Palm (2013) argues that the modern way for the commercial real estates to meet 

the customer criteria and service requirements, is putting the tenants and the us-

ers of the facilities are at the centre, while the stakeholder network around the 

building should align their business models with this (Palm, 2013). 

2.5 Strategy 

From a classical point of view,  strategy can be seen as a rational process of imple-

menting profoundly analyzed and deliberate choices (Palm 2018). Leväinen (2013) 

describes strategy as a plan for reaching the organizational target level via execu-

tion of certain tasks, emphasizing that strategy determines the methods for opti-

mization and harmonization between the organizational goals, resources, operat-

ing environment, possibilities, and risks. Regardless of the different ways of defin-

ing strategy, it is undoubtedly in the heart of all operations and to a great degree 

specifically in the real estate business (Leväinen 2013, 93). 

Often recognized as the father of modern field of strategy, Michael E. Porter in his 

theory of competitive strategy introduces a theoretical framework that unveils the 

differences between business strategies and explains how companies can find 

their own special positioning, a competitive edge, to determine a successful oper-

ating strategy (Leväinen 2013, 89-90). In short, Porter (1985) declares that a com-

pany can achieve competitiveness by producing a product or a service as cost ef-

ficiently as possible, as well as by differentiating with affordable product or service 

prices in the market. In 1979, Porter created a fabric of five competitive forces, 

displayed in figure 8. In reference to his fabric Porter describes that the strength 

of each of the five competitive forces is a function of “industry structure" which 

includes certain key elements, also explained in figure 8 in detail. Regardless of 

Porter (1985) portraying the industry structures to be relatively stable, he notes 

that these structures can however change over time as an industry evolves. Porter 

continues that particularly structural changes modify the overall relative strength 
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of the competitive forces, and may impact i.e. the industry profitability, positively 

or negatively. Furthermore, trends that are considered as the most important 

from strategic point of view, are the ones eventually modifying the prevailing eco-

nomic structures of the industry (Porter 1985, 5). 

 

Figure 8. Five competitive forces that determine industry profitability & elements 
of industry structure (Porter 1985, 5) 

Porter’s theories have been said to lay the groundwork for strategy formulation in 

most businesses, and the “P5f” model presented in figure 8 can also be applied to 

the field of real estate business. According to Kananen & Puoltaival (2019), to de-

velop the qualities valued by customers and become specialized with a certain 

function or customer segment, companies can improve their competitiveness (Ka-

nanen & Puoltaival 2019, 224). Leväinen (2013) also notes that due to the ever 

tightening competition and changes in operational landscapes, all parties are now 

subject to seek effectiveness and adequacy in their operations. Especially regard-

ing labor and capital matters, companies must pay more attention to the potential 

use of resources in the contexts of efficiency and effectiveness (Leväinen 2013, 89-

90). According to Porter (1985) each firm is a combination of activities, which are 
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first and foremost performed to design, produce, market, deliver, and support the 

main product or service. Palm (2018) underlines the term strategic capacity as a 

reflection of the organization's internal strengths, more specifically, its ability of 

performing the essential business activities. In addition, Palm (2018) argues that 

the different value-creating, interrelated activities of the company eventually 

bring forth the desired competitive edge. 

Leväinen (2013) says that strategy realizes differently in corporate-, business-, and 

functional levels of the company. Corporate strategy steers guidelines for the en-

tire operations, defining e.g. the guidelines of resource and finance allocation, and 

how the operations should be organized. In business strategy, the confluences 

with corporate strategy and the predetermined direction of operations in each 

business area, are determined in detail. Thus, business strategy traditionally con-

cerns a single unit or business sector. In business strategy, the support activities 

of the company which are considered necessary for the core operations to func-

tion, are deliberated on. In the field of REM, these activities refer to the use of 

capital, labor, technology, information, and facilities, as the support activities aim 

for actualizing the upper-level corporate strategy. Hence, in a succesful strategy, 

detailed plans are made to present how different support activities contribute to 

the fruition of upper strategies. Excessive formalities may sometimes get in the 

way of concise strategy implementation, which is why employees can find it diffi-

cult to assimilate the operations with the strategic plans. Yet, in general, having a 

strategy plan is always better than leaving it undone, as the vision and mission 

which are the two cornerstones of stragegy, determine the common goals and 

clarify the objectives for the organization to pursue. Modern strategy planning in-

cludes assessing the situation and environment, a thorough scenario planning to 

consider the possibility of any unexpected or sudden changes. By means of vision 

and mission, both the shareholders, customers and employees however should 

know where the organization is heading and what the business stands for. Based 

on vision and mission, strategy thereby steers the operations on all business levels, 

within their contribution to the company main objectives (Leväinen 2013, 92-93). 
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2.5.1 Strategy development 

According to Palm (2013) the main reason for strategic planning is to clarify the 

company’s business model, which illustrates the internal and external possibilities 

and threats to the business. Lindholm, Gibler & Leväinen (2006) present three 

basic steps in formulating a real estate strategy which are analysis, solutions de-

velopment and strategy implementation as displayed in figure 9. 

 

Figure 9. Developing real estate strategy by Lindholm, Gibler and Leväinen 2006 
(Leväinen 2013, 95) 

According to Kaplan & Norton (2000), the value proposition delivered to the cus-

tomer lies at the core of any business strategy, connecting the internal processes 

of a company to result in improved business output in the eyes of customers 

(Kaplan & Norton 2000, 86). Kaplan & Norton (2000, 97) continue that the value 

proposition can therefore be considered as the most important step in the devel-

opment of a strategy map. Leväinen (2013) states that in strategy formulation, the 

company needs are considered, and the core activities and support activities are 

separated from the other. First and foremost, the required resources and financ-

ing to organize both internal and external services are analysed and sorted. Both 

the short- and long-term budgets should be planned and compiled, after which 
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the procedures regarding the business output are designed. Subsequent to the 

strategy development phase, the continuous monitoring and measuring of the se-

lected strategy should follow (Leväinen 2013, 95). 

Furthermore, it should be deliberated on how external factors such as the prevail-

ing market situation may influence the operations, in terms of i.e. spacing solu-

tions. In the strategy analysis phase, also the objectives, needs, and expectations 

should be taken into consideration. Thereby, the most suitable business options 

should be identified during the development phase, where evaluation criteria, the 

key performance indicators, are determined and reflected with the operating al-

ternatives. Espeically in terms of corporate real estate strategy, things to observed 

are e.g. development of the real estate portfolio, space utilization, and reviewing 

the existing resources, processes, and services. In strategy implementation, to in-

form the entire staff about the upcoming changes and internalize them with new 

solutions helps with engaging the employees to the strategy. Before applying the 

changes, the required labor force and other resources should thus be re-organized 

in accordance with the possibly renewed operating model. In reference to figure 

9, a systematic implementation of a real estate strategy may be conducted by go-

ing through all the stages thoroughly (Leväinen 2013, 96). 

2.5.2 Value chain 

Value chain is another strategy-related business concept developed by Porter 

(1985) that reflects both a firm's history, past strategies, and their level of success 

in strategy implementation. Porter (1985) declares that the value chain shows the 

total value of a company as it consists of physically and technologically distinct 

value activities, as well as the margin, which is the remainder of total value and 

collective cost of value activities. The value chain divides the primary and second-

ary activities of the operations, reflecting the contemporaneous series of actions 

included in the formation of a product or service (Porter 1985, 38). Therefore, dif-

ferentiating with value chain in relation to competitors, becomes essential for 

companies to gain competitive advantage, Porter (1985) writes. 
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Figure 10. The Generic Value chain (Porter 1985, 37) 

Porter (1985) explains that competitive advantage as a concept cannot be fully 

understood by looking at the entire corporation but instead, it stems from several 

discrete activities each of which possibly contribute to a company’s position in 

terms of costs efficiency or differentiation in the markets. A firm may for example 

choose a broader competitive scope than its competitors, and be able to capitalize 

from this by e.g. forming coalitions with other firms. Hence, the value chain pro-

vides a tool for systematically examining the actions of a company, thus disaggre-

gating the firm into its strategically relevant activities (Porter 1985, 33-35). 

Furthermore, these contemporaneous and subsequent activities should provide 

added value for the entity, says Porter (1985). The concept of added value is often 

mixed with the term value added, which means the additional value resulting from 

a company’s production – the difference between the selling price of the final 

product or service, and the purchasing price required for its production. Porter 

(1985) notes that since value added distinguishes raw materials from other inputs 

required in fully-functioning operations, it fails to emphasize the collaborative ac-

tions among different stakeholders that influence the costs or differentiation of 

the company in a sense. Thereby, instead of solely focusing on the value added, 

the competitive advantage can be examined better by analyzing the value chain 
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(Porter 1985, 38-39). Porter summarizes his idea of a generic value chain in his 

model presented in figure 10. Moreover, another model courtesy of Porter is pre-

sented in figure 11, explaining the large stream of activities companies are in-

volved with; the value chains of suppliers, channels as well as the buyers (Porter 

1985, 33-35). 

 

Figure 11. The Value System (Porter 1985, 35) 

 

2.5.3 REM value chain 

Porter (1985) finds it necessary to define the value chain of a company for com-

peting in a particular industry for diagnosing exactly how to reach competitive ad-

vantage over the competitors. In his model of generic value shown in figure 10, 

the individual value activities of a company are first identified and what is more, 

each of the generic, primary business activities can be optimized and coordinated 

with a list of support activities. According to Leväinen (2013), value chain from 
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both the real estate owner’s and users’ standpoint can be observed by looking at 

activities of facility management, property management, asset management, and 

portfolio management. Courtesy of Leväinen (2013), figure 12 demonstrates the 

chain of REM activities that create value to the owner, whereas figure 13 respec-

tively displays the value creation for the user of the real estate, instead. 

 

Figure 12. Real estate management value chain – value for the owner (Leväinen 
2013, 99) 

 

Figure 13. Real estate management value chain – value for the user (Leväinen 
2013, 99) 

 

2.5.4 Value proposition, added value & value added 

Value proposition is described as the “unique mix of product, price, service, rela-

tionship and image that the provider offers its customers” (Kaplan & Norton 2000, 

86). Kaplan & Norton (2000) continue that in the company’s strategy map, value 

proposition connects upwards to the measurement of business outcomes in rela-

tion to the financial objectives, whereas downward it connects to the critical in-

ternal processes which establish the company to deliver its value proposition to 

targeted customers (Kaplan & Norton 2000, 90). As discussed, the term value 

added defines as the sales price of a product minus its direct production costs. 

Furthermore, it includes the incidental expenses and staff costs like salaries for 
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example, but also depreciations which in bookkeeping become reflected by means 

of cost savings. Also known as the surplus value, the value added thereby means 

the exceeding amount of profit a company gains in relation to the expected yield 

of the business. Thus, and in simple terms originally stated by Karl Marx, surplus 

value is the value created by the workers who produce an output value that is 

greater than what it costs hiring them (Leväinen 2013, 98). Added value, according 

to Leväinen (2013), indicates the improvement of product or service that contrib-

utes to the financial success, the profitability of the business. Added value can 

hence be observed from different aspects, one of which is the customer’s point of 

view: when a product or a service is compared to a competing, similar one, the 

added value in fact comes from the increment value experienced by the customer. 

From this perspective, added value becomes a subjective feature regarding the 

product or service, determined by the customer eventually. Respectively, added 

value in terms of company’s support activities refers to the value creation for the 

core operations and hereby, it is experienced and evaluated by an internal cus-

tomer. In other words, the benefits that the internal customers recognize in their 

own work, and also in relation to the end customer’s experience, ultimately deter-

mines what kind of added value for example REM activities may be able to bring 

forth (Leväinen 2013, 100). 

2.5.5 Value adding attributes in REM 

Since CREM units primarily exist for supporting the core process of a company, the 

value creation from CREM thereby has to do with each operation, service, product, 

and process considered as relevant in reaching the main objectives of the organi-

zation (Leväinen, 2013). Furthermore, Leväinen (2013) encases that REM attempts 

to enhance the core process, to increase its value in the eyes of the customers. 

Core business objectives, such as maximizing profits and asset value growth, are 

achieved through increased productivity and creating positive revenue and cash 

flow. According to Leväinen (2013) there are practically four ways for increasing 
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productivity: raising production volumes, more efficient use of resources and ma-

chinery, improving products and services for better pricing, or reducing operating 

expenses. In summary, productivity can thereby be improved via resource effec-

tiveness and enhancing the prevailing cost structures. Oftentimes, the impacts of 

REM are in fact evaluated through productivity, and the tangible accomplishments 

are measured in cost savings, efficiency of space usage and effective use of capital. 

The most traditional indicators have been premises expenses (€/m2 or €/em-

ployee) which indicate the impacts of CREM to the productivity of the company, 

yet not to its economic growth. On the contrary, the development of the company 

revenue may, on the other hand, be affected through for example asset-value 

growth, expedition of marketing and sales, innovations, and via improving em-

ployee satisfaction. Again, the company productivity is expected to be influenced 

by the likes of improved employee satisfaction too, but also through better flexi-

bility (Leväinen 2013, 100). In figure 14, originally presented by Lindholm et al. 

(2006), seven added value attributes are highlighted to connect with both the rev-

enue and productivity growth, the two identified, essential drivers for maximizing 

the wealth of shareholders. 

 

Figure 14. Added values according to Lindholm (Leväinen, 2013, 101) 
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Furthermore, and in reference to figure 15, Leväinen (2013) suggests that REM 

units should adopt adequate real estate strategies for developing the company 

core operations. In alingment with the corporate level strategy, the business level 

strategies should follow the added value process displayed in figure 15, where ef-

ficiency in resource utilization is attained from REM activities as a part of the cus-

tomer strategy, meanwhile productivity growth should derive from the strategy of 

internal processes focusing on the improvement of resource values. As increasing 

the value of real estate portfolio, according to figure 15, relates to the CRE or REM 

strategy to support business level strategy implementation, actions such as port-

folio evaluation, locations selection, risk management, leasing, acquisition, devel-

opment, and adoption of the required information and communication systems 

become emphasized (Leväinen 2013, 112). Eventually, the success within the im-

plementation decisions can be measured with different REM indicators presented 

in figure 15 or respectively, with other key performance indicators (KPI’s). 

 

Figure 15. Added value process of CREM (Leväinen 2013, 112) 

 

2.6 Key performance indicators in REM 

According to Leväinen (2013), performance demonstrates the course of events re-

sulting in a specific outcome, projecting the company’s ability to reach its targets, 
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thus reflecting the success of REM activities (Leväinen 2013, 113). Leväinen (2013) 

states that organizational performance covers many areas and should therefore 

also be observed on different levels. First and foremost, the upper management 

is interested in the so-called bottom line and what is relevant and necessary to the 

core business. Therefore, the CREM units usually only report their most urgent 

matters to the upper management regardless of their involvement in all operating 

fields. Generally, evaluating the organizational performance should begin with de-

fining the success factors, the focal issues relevant to the company’s success. More 

specifically, critical success factors define as the key figures of business, for meas-

uring success. A critical success factor can be either a cause or an effect, hence 

why it is essential to recgonize the invervening causalities in the chain of opera-

tions. For instance, the expertise of employees may partly explain the operational 

effectiveness, customer loyalty and even the number of sales of the company 

(Leväinen 2013, 113). 

Leväinen (2013) notifies that there are certain factors that can be considered sim-

ultaneously as causes and effects. For example, profitability derives from opera-

tional effectiveness, meanwhile profitability also drives the operations develop-

ment. As organizational success factors are typically divided into economic factors 

such as profitability, solvency, economic growth, liquidity and sales growth as well 

as into non-economic factors such as productivity, delivery time, customer satis-

faction and quality, the success factors in REM can be categorized in a similar way 

(Leväinen 2013, 113-114). The economic success factors in REM are mainly cash 

flow and the gross revenue of the tied-up capital initially invested in the real es-

tates. Non-economic success factors of REM can be the e.g. the quality of input 

resulting from the REM activities, and the satisfaction within workspaces and fa-

cilities among internal and external customers. Success factors can be either tan-

gible or intangible in character, as tangible assets include e.g. the property assets, 

economic capital, and production machinery. Business processes and employee 

know-how can be considered as an example of intangible assets. While the success 

factors ultimately often depend on the core business objectives, identifying these 
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factors from within the selected REM activities is reasonable, for it eases the real 

estate strategy implementation process to say the least (Leväinen 2013, 114). For 

measuring the finacial impacts of property assets in relation to the core business 

operations, Leväinen (2013) lists different key figures, presented in table 4.  

Table 4. REM key figures (Leväinen 2013, 139) 

Costs premise costs / surface area 
premise costs / revenue 
premise costs / total costs 
premise costs / person 
premise costs / net floor area 
premise costs / customer 

Economic performance costs / profits 
capital costs 

Real estate portfolio property assets value 
property asset importance to core business 
number of development projects 
transaction volume of needless property assets 

Space utilization surface area / employee 
utilization rate 
utilization of space / space in total 

Flexibility occupancy rate / owned premises 
length of leases 
amount of remote work 

Employee productivity workspaces / employee 
distance between employees 
number of meeting rooms 
number of break rooms 
indoor air quality (lighting, temperature, air conditioning, noise) 
interruptions from space arrangements 
removals / year 

Satisfaction satisfaction for workplace and facilities among internal customers 
customer satisfaction 
number of support contacts 
additional services of REM unit 
location (communications, local services, commutes) 

REM unit's connection to strategic 
corporate level 

participation in strategic planning 
connection to strategies of other industries 
communication with upper management 
meetings with company board 

Productivity of REM unit number of REM unit employees / all employees 
costs / REM unit employee 
sales costs / profits 
completed service requests 
response time / service request 
number of service providers 

Quality of REM unit service level agreements in use 
balanced score card in use 
auditions with service providers in use 
employee satisfaction in REM unit's expertise 
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2.6.1 Strategy models in REM 

According to Kaplan & Norton (2000), value propositions for targeted customers 

can be defined with strategic themes divided into long, mid and short term. As the 

long-term refers to "building the franchise", mid-term implies to "increase cus-

tomer value" and finally the short term insituates in "operational exellence". Re-

garding strategy models, balanced scorecard (BSC) strategy maps are of use in 

most businesses as they portray the cause-and-effect relationships of how the 

strategic themes drive improved customer and financial outcomes (Kaplan & Nor-

ton 2000, 81). In real estate business, strategic planning actualizes especially in 

portfolio management where the financial risk is decentralized between several 

assets. Portfolio management is thus often based on growth share matrix, which 

is a model for strategic planning commonly displayed in the style of balanced score 

card (BSC), although there are various forms of similar strategic tools available 

(Leväinen 2013, 94). Table 5, courtesy of Leväinen (2013), exemplifies these 

measures included in different REM activities by categorizing them under the rel-

evant perspectives introduced in the BSC model. 

Table 5. Examples of measures used in REM Balanced Score Card (Leväinen 2013, 
119) 

Economic Customer Internal processes Learning and  
developement 

Gross revenue 
Gross margin 
Return on assets 
Assets value 
Number of realised 
properties/realisa-
tion value 
Vacancy rate 
Lease ratio/number 
of premises 
Subleasing rate 

Price-quality ratio of premises 
Price-quality ratio of facility 
services 
Customer satisfaction in 
premises (employee and end 
customer) 
Customer satisfaction in REM 
activities (service level, re-
sponse time, quality, commu-
nication etc.) 
Customer satisfaction in facil-
ity services 

ROE ratio 
Operational expenses 
(maintenance, energy utilities, 
etc) 
Vacancy rate 
Reaching sustainable develop-
ment goals (amount of waste, 
energy consumption, recycling 
level, recyclables) 
Project/investment efficiency 
(reaching objectives, schedules, 
budgets etc.) 
Internal customer satisfaction in 
REM acitivies 

Expertise  
Employee know-how 
Work atmosphere 
Incentives and motiva-
tion 
Employee absence rate 
Staff rotation 
Staff average age 
Number of R&D projects 
Number of education 
and development days 

 

With BSC, the vision and strategy of the company are turned into objectives, 

measures, and action plans, where both economic and non-economic indicators 
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are utilized. BSC thus helps identifying success factors and determining the objec-

tives and the key performance indicators. In the measurement systems, the key 

areas are called perspectives, of which there are four: economic, customer, inter-

nal processes, learning and development. Overall, the economic or operational 

performance assessment is also often conducted from these perspectives, which 

determine the business goals, measures, and desired values (Leväinen 2013, 116).  

2.6.2 Target areas of REM 

Leväinen (2013) declares that REM decisions can support the company’s general 

business needs, when the decisions are considered from the various aspects, pre-

sented earlier in table 5. From the standpoint of real estate business, the strategic 

focus is on managing the porfolio and singular assets, whereas the operative focus 

typically comes down to cost management in terms of total cost of ownership. 

Referring back to the subsets of REM discussed in previous chapters, asset man-

agement observes the economic opportunities of the property assets for taking 

actions to improve the company’s financial situation. The strategic management 

thus strives for high profits and consistency of operations in long run, which often 

and in practice means the ability to balance the resources sufficiently. Facility 

management and property management may primarily operate on the tactical and 

operative side of things, but also have significant impacts in reaching the strategic 

objectives too. For through diligent costs management on the operative level, the 

expenditures and total spend are controlled in consideration with the corporate 

strategy (Leväinen 2013, 34). 

Strategy-wise, REM therefore deals with not only the upper management level, 

but also tactically in working with cooperation with the business units. Eventually, 

the impacts of REM towards the operations are measured with internal and exter-

nal customers experiencing and evaluating the output quality of all the REM func-

tions. Whereas a growing company may aim to multiply its resources for scaling 

its operations, an established company usually emphasizes on better productivity 

and utilization of the existing resources (Leväinen 2013, 101). As REM activities 
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typically support the latter, established companies to retain their competitiveness, 

improving the company’s current assets value according to Leväinen (2013) means 

discovering added value from the existing functions, expected to bring better busi-

ness results. As a part of the corporational strategic framework Lindholm, Gibler, 

Leväinen (2006) demonstrate the role of REM in figure 15. In addition, Lindholm, 

et al. (2006) have complemented the model of added values displayed in figure 14 

by recommending different tactical and operational REM decisions in support of 

their suggested real estate strategies, displayed in figure 16. 

 

 

Figure 16. CREM as a part of the corporationsʹ strategic framework by Lindholm, 
Gibler and Leväinen (2006) 
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Figure 17. Possible tactical real estate decisions in support of alternative real es-
tate strategies (Lindholm et al. 2006) 

 

2.6.3 Value creation in REM 

Leväinen (2013) notes that the direct surplus value of REM activities become re-

flected through different economic value adding attributes such as sales profits, 

diminshed costs, or positive changes in bookkeeping values. Elaborates this stand-

point, Leväinen (2013) highlights the impacts of effective use of capital in figure 

18, and how it connects to the wealth maximization of the shareholders in various 

ways. Since investment decisions considering real estates and the company’s 

physical operating environment should alignt with the core objectives, invest-

ments should be predetermined and targeted so that in the end, the estimated 

paybacks outweigh the required initial capital costs (Leväinen 2013, 101-102). In 

summary, decision making in REM should be based on the idea of creating value 

to the owners and users via improved efficiency and effectiveness, directly or in-

directly (Leväinen 2013, 94). 
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Figure 18. Effective use of capital (Leväinen 2013, 103) 

Leväinen (2013) reminds that the selected real estate strategy should ideally sup-

port the company’s main strategy, which steers the decisions and actions con-

ducted in REM, both tactically and operationally. Since businesses are rarely simi-

lar to one another, a general added value model cannot be designed for real estate 

business, however it has been possible to identify separate elements from regard-

ing REM added value strategies, presented earlier in figure 15. The strategic posi-

tion of the company in the markets also has an effect on what kind of real estate 

strategy is suitable for the company, and what added value attributes should thus 

be looked for from the opeational landscape (Leväinen 2013, 101). Leväinen 

(2013) underlines that prior to property ownership, the service procurement, pur-

chasing, leasing, construction and other property specific processes should be 

carefully addressed. During occupancy, administration of the mandatory pro-

cesses of the fiscal year as well as monitoring everyday operations via diligent 

property management are the cornerstones of commercialized property owner-

ship. Furthermore, the service level agreement (SLA) between the client and the 

managing agent company should initially predetermine the quality standards of 

different REM functions. However, since quality as a term may imply to anything 

that improves the desirability for the end service or product, there are many per-

spectives for experiencing quality also (Leväinen 2013, 75-76). 
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There are certain contractual quality indicators for evaluating the output perfor-

mance of service providers in real estate business, says Leväinen (2013). Also, dif-

fferent measurement systems hepl illustrating how different stakeholders experi-

ence the quality of REM, in terms of i.e. facility services provision or technical func-

tionality of the building. The sevice quality in the field of real estate can thereby 

be measured tangibly in many ways. Yet, sometimes, the image of the service pro-

vider may bias the actual quality experience, regardless of their actual level of per-

formance and output quality. Overall the quality in REM is in fact a sum of many 

parts, such as effectiveness, flexibility, and customer satisfaction. As effectiveness 

also takes performance, impact, and efficiency ratio into accounts, flexibility as a 

term implies to reactivity and ability to adapt to changes (Leväinen 2013, 44-45). 

Leväinen (2013) describes customer satisfaction to commonly result in organiza-

tional succes too, emphasizing the customer perspective on the output quality. All 

in all, the selection of adequate strategies, service provision and networking as 

examples of REM activities, emerge value creation in the real estate business. 

2.7 Digitalization and digital solutions 

Kananen & Puoltaival (2019) state that for every industry, digitalization, computer 

technology and the internet have changed both organizational operating models 

and consumer behaviour radically. Also, delivering high quality services has be-

come of essence for any company today, as customers are used to fast, multi-

casting, and personified service at all times. Companies must therefore pursue the 

service level exhibited by the leading companies, in order to stay competitive and 

be able to respond to the changing consumer habits and requirements. On the 

contrary, competing in service quality allows for smaller companies to also find an 

edge and challenge the current market positions (Kananen & Puoltaival 2019, 73.)  

At its peak, digitalization can be a part of company’s core operations and strategic 

decision making. It may even change the entire service design of the organization, 

for example, in case the core functions rely on AI solutions instead of human la-
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bour (Kananen & Puoltaival 2019, 56). Kananen & Puoltaival (2019) say that imple-

menting digitalization, digital solutions and AI requires teamwork and diverse ex-

pertise, and should begin with good perception about the organizational needs 

and the business environment. Also, understanding of the business processes and 

how human resources operate is crucial, for new technological solutions may only 

create value once the organizational behaviour aligns with them. Digital solutions 

can thus modify the value chain of a business significantly, or emerge innovative-

ness to say the least. When it comes to AI, companies can benefit from it despite 

having in-house expertise for creating an actual AI infrastructure themselves. 

Thereby, the main focus should be on the possibilities of AI in relation to the op-

erational performance and creating added value, since the technical implementa-

tion of AI is rarely the stumbling block as long as the objectives are clear (Kananen 

& Puoltaival 2019, 56-60). Kananen & Puoltaival (2019) stress that determining the 

business challenges that AI can potentially help with, highly depends on the gen-

eral facultative of the organization for data utilization, but also the working culture 

and the selected operating model. Companies that already exploit AI have thus 

typically digitalized parts of their operations, and are utilizing data in their opera-

tive decision making, often by making use of several technologies simultaenously. 

Implementing digital solutions often changes the business processes throughout 

the organization for the effects are usually interrelated between multiple pro-

cesses. Therefore, how different tasks link to one another, how data acquired from 

various business functions are interpreted and utilized, and how this can benefit 

different departments inside the organization should be considered before apply-

ing digital solutions (Kananen & Puoltaival 2019, 55). Data can be seen as a basic 

unit in terms of both digitalization as well as AI solutions, and can appear in various 

forms, e.g. text, photos, numbers, counts, videos, etc. However, when meaning is 

added to data, it turns into applicable information. Conclusively, when infor-

mation is then bound to a surrounding context, it allows meaningful insights to 

emerge, which is why data alone without the expertise to interpret and utilize it, 

is usually not enough to create value (Kananen & Puoltaival 2019, 71.)  
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2.7.1 Artificial Intelligence in business 

Generalization of AI in today’s business is primarily caused by the development of 

neural networks which have improved drastically during the first decade of the 

21st century, according to Kananen & Puolitaival (2019), who continue underlining 

three dominant reasons for this. The first is said to be the inexpensiveness and 

availability of hardware and the multiplex computation capacity in modern com-

puters. The second reason is the exploded increase in accessible data, as infor-

mation systems and different IoT devices have opened up enormous data pools 

for companies to utilize. The third factor has to do with behavioral patterns, since 

the use of internet and various digital platforms combined with open-source tech-

nologies has made both learning and exchanging ideas effortless. What is more, 

education materials are now affordable and available for anyone to study and de-

velop their knowledge and skills regarding AI. These factors explain the populari-

zation of AI as a phenomenon, and have expedited its development and appliance 

in business (Kananen & Puolitaival 2019, 35). Kananen & Puoltaival (2019) carry 

on discussing that the most recent breakthroughs made in the field  of AI research 

highlight the interaction between human and machine, with the results coming 

down to AI replicating human intelligence or being able to phsycially navigate in 

the real world with no human interference. Albeit AI technology is still relatively 

undeveloped, there are many solutions that can already be applied for business 

purposes, and the technology is developing exponentially (Kananen & Puoltaival 

2019, 210). As emphasized by Herlin (2021) also in his speech during the first pub-

lication event of the AI 4.0 programme, AI expertise implies to not just technolog-

ical knowledge, but a much larger entity that calls for knowledge also in business 

and jurisdiction for unveiling its potential to create value. Kananen & Puoltaival 

(2019) describe AI as a tool for conducting systematic tasks, and despite the 

acknowledged limitations, AI has already been proven superior to a human in per-

forming certain tasks. 
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The way AI is able to conduct tasks today could be compared to instinctive human 

behavior and stimulation processing. Yet, and to state the obvious, it is still merely 

a fraction of human intelligence. Instead, AI constructs from algorithms, trained to 

react in a desirable way to an external stimulus. Regardless of many unrealistic 

expectations regarding the performance of AI and its capability to independent 

decision making, the fact is that thus far it is not possible to solve multi-dimen-

sional problems with AI for it cannot understand complex causalities, and is unca-

pable of defining the actual problem independently. However, it can be faster, 

more accurate, unlimited, objective, and unbiased in terms of time in executing 

specific tasks (Kananen & Puolitaival 2019, 37). Generally, there are two types of 

AI: weak and strong. The currently available AI solutions most utilize weak AI alt-

hough they might seem technologically advanced, such as autonomous vehicles. 

Weak AI is capable of solving problems in a simple manner and is being applied in 

areas like medical diagnosing, juristic counseling, and securities trading. Strong AI 

on the other hand is more advanced by being able to absorb and apply the availa-

ble background information, which makes it universal and more comparable to 

the level of human thinking. The development of strong AI is however very much 

still in progress, despite the wild predictions regarding its limitless potential in the 

near future (Kananen & Puolitaival 2019, 38). As the potential of AI currently excels 

in situations that call for organizing, repetition, and handling massive amounts of 

data simultaneously, yet the strenghts and abilities of humans are irreplaceable in 

tasks that call for empathy, creativity and understanding of complicated entities. 

The performance of a human and a machine shouldn’t thus be compared with one 

another directly, considering the fact that each comparison would after all be a 

simplification of a certain event. Nonetheless, many businesses today already uti-

lize AI to replicate human behavior, e.g., by having a virtual customer service as-

sistant. Whereas in manufacturing for instance, the need for humans to interfere 

with the production functions of the machinery is increasingly diminishing but yet, 

humans monitoring the process flows and minimizing any errors has become em-

phasized even more. All in all, the need for human input in the process usually 
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depends on how much interaction between the machine and a human is required 

for the business process (Kananen & Puolitaival 2019, 39). 

2.7.2 Implementing Artificial Intelligence 

Kananen & Puoltaival (2019) explain that AI involves different technologies and 

techniques, hence why the reckoning of AI has a varying emphasis amongst differ-

ent schools of thought. First of all there are different mechanics for AI to function, 

and the most suitable methods for specific purposes should be considered prior 

to implementing it. This being said, the main subsets under the concept of AI are 

said to be machine learning, deep learning, and reinforcement learning (Kananen 

& Puoltaival 2019, 43). When it comes to training AI, there are generally three 

ways of doing it: supervised learning, unsupervised learning, and reinforcement 

learning, exemplified in figure 19. Unsupervised learning typically utilizes the ways 

of machine learning, whereas supervised learning uses both neural networks and 

machine learning mechanisms. It is also possible to use semi-supervised learning, 

to apply multiple methods and adding different algorithms concurrently, while 

training the machine for task execution (Kananen & Puoltaival 2019, 43). In order 

to function properly, both supervised and unsupervised learning require a vast 

amount of data entered into the machine to begin with, meanwhile reinforcement 

learning is based on methods that call for less initial data due to the training of AI 

in this case, to learn from trial and error throughout the process. Although less 

data may be required in reinforcement learning compared to the other methods, 

the circumstances for AI to operate in this particular case must be modelled dili-

gently (Kananen & Puoltaival 2019, 45-46). 
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Figure 19. Three ways of training AI and typical fields of application (Kananen & 
Puolitaival 2019, 44) 

Typically in business, supervised learning can be considered the most favoured 

form of machine learning. In supervised learning the training data is first labelled 

with all the relevant attributions, after which the machine is taught to recognize 

the alternatives that represent a correct answer or desired outcome. The training 

phase is central, and once conducted succesfully, additional data without specific 

labelling can be introduced to the machine and the AI is capable of identifying the 

best alternatives based on the previously learned pattern. Supervised learning is 

used in for example photo recognition, diagnosis, quality control, temperature 

forecasting, recommendations and pricing. Unlike in supervised learning, no cor-

rect answers are preset for the AI to recognize and replicate when it comes to 

unsupervised learning. In unsupervised learning, AI is trained to seek patterns and 

regularities from the given data set. The objective is for the AI to organize the data 

independently, without human interference. The main benefit of unsupervised 

learning is hence that all the specialties amongst the raw data do not require sep-

arate labelling, for the algorithm is set to identify these anomalies and changes in 

patterns. The idea is to instead determine the values for variables as well as struc-

tures for the objects, in accordance with the conformity and differentiation that 

occurs in the sample (Kananen & Puoltaival 2019, 50-51). In terms of classification, 

unsupervised learning is often applied with grouping and association algorithms, 



57 

 

where variables are associated with one another for the AI to identify the common 

explaining factors, a correlation. Unsupervised learning is also typical method 

when anomalies from data are being sought. In business, this can imply to e.g. 

delinquencies, frauds, booking errors, or other deviation from normality. Unsu-

pervised learning models are thus useful in discovering hidden relations, speciali-

ties in events, or other actions that can be considered generative in nature. In 

manufacturing, most AI models are based on supervised or unsupervised learning, 

but it is also possible to build hybrid models in which both ways are utilized con-

currently for problem solving or tasks execution (Kananen & Puoltaival 2019, 54). 

2.8 Information and data 

Especially in REM the information flows can be substantial, says Leväinen (2013). 

Luckily, systems like land data banks can preserve different technical, physical, ju-

ridical, and financial data, from which diversified information can be derived from 

and further applied in practise. The internal information in business is often quan-

titative in nature and is used primarily for tactical decision making, especially in 

the real estate business. External information, on the other hand, is typically more 

qualitative in character, and can be better exploited strategically. Regardless of 

the type, information and data are useful in both strategic, operative, and tactical 

planning, industry forecasting as well as decision making in general. Furthermore, 

refining the data into applicable information allows for companies to diagnose the 

business and the markets more profoundly, which according to Leväinen (2013) 

should be a persistent process in today’s REM (Leväinen 2013, 33). 

Kananen & Puoltaival (2019) agree that most companies today capture a lot of 

data from their operations and the most relevant data for the business, which can 

be about customers, sales, or online activity for instance, should be collected. The 

data may appear in many forms, i.e. text and images, vocal or written feedback, 

user experiences and instructions, visit frequencies of customers, maintenance in-

formation and consumption expenditures, or even conditional data captured by 

smart sensors, for that matter. Yet, the data must be assembled and organized 
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into coherent form, in a logical database (Kananen & Puoltaival 2019, 45). Kananen 

& Puoltaival (2019) emphasize that the data must also be high in quality for it to 

produce added value, simply because low quality data cannot be refined into use-

ful information. Here, high quality implicates that the data must be unambiguous 

and concordant. For example, customer data may be difficult to utilize due to its 

multilateral or inadequate labelling. Thus, attention towards data quality should 

be paid in the use of all the operating systems in the organization, concurrently. 

Therefore, what kind of data is relevant for the business, should be considered. 

Moreover, in terms of the systems deployment, operating systems that are com-

patible with data interpretation and analyzation, should be selected. Data visuali-

zation and analytics tools are useful for facilitating data interpretation, which is 

why they are often used for example in administrative or customer reporting. Busi-

ness Intelligence (BI) refers to data visualization and management tools that pro-

vide useful information from internal data (Kananen & Puoltaival 2019, 72). Exam-

ining the external data often exposes the KPI’s for the business as well as the unveil 

the prevailing factors for competitiveness. Moreover, visualizing the business de-

velopment with the help of BI platforms that combine different types of data en-

ables easier monitoring and business forecasting. Data utilization can thus bring 

forth notable competitive edge for companies via assistance with i.e. to improve 

the customer experience, enhance processes, cutting of possibly overlapping op-

erations as well as when developing new business models. The better the cus-

tomer preferences are, understood the better the service output may become. By 

observing the internal data available and reflecting it with external data sources, 

the company can thus aquire a greater understanding of the customer needs, in-

terests, values, and consumer habits. Hence, the more customers are served with 

targeted solutions based on this information, through accurate channels at the 

right time, the better the customer experience should be. On top of this, if the 

customer needs could somehow be anticipated and proactively reacted to, thus 

preventing an issue to emerge in the first place, the more likely the customer en-

gages with the service (Kananen & Puoltaival 2019, 73-74). 
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2.8.1 Data utilization 

According to Kananen & Puoltaival (2019) usually the most convenient way of pro-

ceeding with data utilization is to review the current processes and operating mod-

els and estimate what kind of data is produced by the primary and support activi-

ties of the company. Familiarizing the employees with data interpretation and 

data-driven decision making estabhlishes a data-oriented business approach. This 

is important especially before the deployment of any BI tools. In addition, most 

significant benefits from AI deployment also tend to emerge when data is used 

multilaterally on multiple different levels, which validates the reliability of the 

data-driven actions made by AI. Data utilization in any case, with the help of AI or 

not, requires certain level of cognitive capability from the entire organization to 

analyse, interpret, question, and act based on the given data. Enhancing the exist-

ing processes is a great place to start off with data utilization, and combining dif-

ferent data sources helps to draw a clear picture of the prevailing operational en-

vironment of the organization. Data thus brings forth facts to support the decision 

making, as long as the data reliability is confirmed. While it clarifies the company’s 

current position, it may also spark innovation and new ideas for the future. It might 

even shed light to completely new business opportunities, or result in shifting the 

current, existing operating models (Kananen & Puoltaival 2019, 75). Although a lot 

of data accumulates from operational functions of organizations, there are certain 

pitfalls considered typical in data utilization that are listed by Kananen & Puoltaival 

(2019), as follows: 

• data aggregation – data is not collected or saved 

• data architecture – data is no stored 

• data management – data cannot be exploited 

• data analytics and automation – data is not analysed 

• data visualization – findings are not communicated forward 

• BI – data isn’t being used for management and doesn’t drive employee be-

haviour 
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In summary, data usage in organizations should typically start with the company 

recognizing the areas of the business where data is collected and in which data 

utilization can create value. The deployment of information and data thereby re-

quires adequate data collection methods and a technological preparedness, ergo, 

data architecture, into which also the possible AI algorithms can be technically in-

serted. Understanding the current level of data use within the organization is vital 

for the technical deployment to be conducted as efficiently as possible. Hence, 

courtesy of Kananen & Puoltaival (2019), the organization should go through the 

following stages shown in figure 20, for it to become data-driven: 

 

Figure 20. Stages of data utilization (Kananen & Puoltaival 2019, 76) 

 

Usually organizational data utilization is limited and stuck in observing the events 

from the past. Moreover, data is hardly used as a part of strategy implementation. 

A company is only data driven, when it uses data in its core operations, makes 

decisions based on data, and innovates new services and products using data an-

alytics. Data-driven companies use visualized data regularly, capitalize predictive 

analytics to estimate likely scenarios and even automatize some of the decision-

making processes with AI (Kananen & Puoltaival 2019, 77). If the organization is 

not used to making decisions based on data, it can be difficult to also exploit the 

effectiveness of AI solutions in their full potential. From employee perspetive, it 

may be difficult to trust the ability and “judgement” of AI despite the advanced 

technologies behind them. Often a good way is to start with traditional reporting 
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and visualization, and deliberate on why and what has been happening, thus ana-

lyzing past performance. This already brings about prominent added value for de-

veloping the business operations in terms of moving forward. Moving on into uti-

lizing data driven forecasts can then push the business towards the right direction. 

Advanced data usage for modelling future events as well as automated and data-

based AI decisions however require highly data-oriented behaviour from the or-

ganization alongside with appropriate technical arrangements. This becomes em-

phasized especially, if the organization wishes to make AI solutions applicable and 

integrated into their day-to-day operations (Kananen & Puoltaival 2019, 77). 

 

Figure 21. Identifying the level of data utilization, capability, understanding and 
expertise in the organization (Kananen & Puoltaival 2019, 78) 

2.8.2 Data economy 

Farboodi & Veldkamp (2021) address that lately, production has been increasingly 

revolving around information and data especially during the information age, add-

ing that many succesful companies today are in fact valued on the basis of the data 

they accumulate and posses. In data economy, according to Farboodi & Veldkamp 

(2021), transactions of different commodities generate information which can be 



62 

 

either stored or traded, but either way information has become a form capital of 

its own that even depreciates over time. From this standpoint, data economy 

doesn't differ much from traditional production and innovation economies, Far-

boodi & Veldkamp (2021) claim.  

Demchenko, Los & de Laat (2018) discuss that the development of data economy 

has a number of challenges, one of which is how to embrace the actionability from 

data – how businesses may derive reasonable conclusions to their business or op-

erations in terms of i.e. improving customer experience or service quality. In in-

dustrial processes, actionable data must be extracted and included in the organi-

zation’s process control systems for the capitalizing on its benefits. In the value 

chains of manufacturing, the spectrum of data utilization has broaden by means 

of AI, including i.e. data utilization in process monitoring, logistics, markets and 

user experiences (Demchenko, Los & de Laat 2018). According to Scelta et al. 

(2019) several functions such as data capturing, storing, transporting, analyzing 

and reporting of data outputs can create value for organizations, as displayed in 

figure 22. 

 

Figure 22. The data market as a value chain: from data sources to economic impact 
(Scelta et al. 2019, 2) 

Primarily, organizations interplay with data to achieve costs reduction as well as 

to maximize profits. However, in order to intergrate data in the entire value chain, 

businesses should capture, store, organize and analyse data for extracting useful 

insights of it, and the data may even be shared with third party sellers to create 

whole new markets around information and data (Scelta et al. 2019). Farboodi & 

Vedkamp (2021) add that data economy has bloomed alongside with recent break-

throughs in AI and especially machine learning, as it utilizes prediction algorithms 
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that requires valuable collection of naturally generated data from e.g. transac-

tions. Data about the end usesr, such as buyer characteristics, can be textually an-

alyzed from the user reviews or other evidence regarding their economic activity. 

This information can be then used to optimize operations, i.e., in terms of better 

forecasting the demand, costs, earnings, customer needs, target groups, future 

advertising, or the upcoming investment decisions (Farboodi & Vedkamp 2021, 2). 

2.8.3 Digital transition and value chain 

According to Kananen & Puoltaival (2019), a central question to be asked is 

whether digitalization can bring forth added value to the employees and the end 

customer, or do the benefits stay unexploited due to companies sticking to rigid 

structures and old, prevailing operating models. Also, it is important to consider if 

improving effectiveness in certain operations in reality enhances the whole chain 

of operations, or may instead result in congestion in the following stages of the 

process. As discussed, digitalization can be a valuable tool, and companies today 

should truly consider utilizing digitalization, digital solutions and AI in their busi-

ness. Yet, the technical infrastructure must ensure capitalizing from this, and the 

information and data must be secured for it to not end up benefiting the compet-

itors instead (Kananen & Puoltaival 2019, 206). Kananen & Puoltaival (2019) argue 

that AI utilization can provedly add value to the internal processes of the organi-

zation and also claim that it is allows for companies to reduce the operating costs 

significantly for example through improved lead times within the business pro-

cesses. Moreover, AI utilization may replace, or even obviate some of the old op-

erations and activities in the future entirely (Kananen & Puoltaival 2019, 200-201). 

Kananen & Puoltaival (2019) envision the added value potential of modern tech-

nologies, by stating the following: 

“Technology assists humans to do their work more efficiently and effec-
tively, and can do things that humans alone are not capable of” (Kananen 
& Puoltaival 2019, 228) 
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In reference to Porter’s theories as well as the BSC model presented in earlier 

chapters, Kananen & Puoltaival (2019) also agree that companies should focus on 

their value proposition, and what differentiates the company from its competitors. 

Therefore, the biggest value adding attributes should be identified within the busi-

ness, and the development should be aimed at operations with potential of creat-

ing competitive edge. In terms of AI, it creates most value for companies when 

applied into operations that support the core strategy of the company. By identi-

fying separate stages in the operational- and supply chains, and selecting an ap-

proach that supports the core business, AI can provide a tool for optimizing what 

Porter modelled as the value chain (Kananen & Puoltaival 2019, 224-225). 

Something that Porter (1985) too has emphasized, Kananen & Puoltaival (2019) 

address the consideration of concurrent value chains that influence the business, 

so that developing singular operations may create added value to the entire stake-

holder network as well as the end customer. When planning to implement AI into 

one operation, the multiplier effect to other operations through the causal effects, 

and towards the end customer’s experience should thus be considered. Compa-

nies should, of course, primarily follow their strategic line also regarding AI imple-

mentation, deliberating on how and what the investments are in intended for. 

Strategically, AI implementation often has significant impacts, hence why it should 

align with the purpose, objectives, and values of the company. Organizations to-

day are however increasingly intrested in investing into AI and tend to have high 

expectations of the achievable benefits from it. For example, AI may establish au-

tomatization of processes, optimization of planning and production, targeted mar-

keting, and dynamic pricing. The reality is, however, that AI deployment to this day 

very much revolves around the assisting functions of the company, rather than its 

core operations (Kananen & Puoltaival 2019, 225). Kananen & Puoltaival (2019) 

describe that ideally, in AI based operating models, resources are reallocated ef-

fectively into actual value adding processes and activities. Typical features of suc-

cessful companies in this regard, are considered as the ability for observing the 

long-term, and making genuine strategic choices based on information and facts. 
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On top of this, companies today should develop an openly questioning culture, 

where organizational learning and adopting latest of technological trends are con-

sidered as reviving, sustaining factors for the business (Kananen & Puoltaival 2019, 

234). 

2.9 Sustainable development 

At publication event of the industry 4.0 second interim report, in his speech the 

chairman of the programme Jussi Herlin (2021) envisioned the triumphs of Finnish 

manufacturing to be sustainability, resilience and adaptability, becoming a tech-

nological trendsetter, and developing business solutions that would increase the 

national carbon handprint. Herlin (2021) carried on saying, that via integrating dig-

italization into Finnish businesses, Finland’s national carbon emissions could also 

be decreased by 15% as a result. Considering sustainability in today’s business, 

Issa, Chang & Issa (2010) emphasize the importance of social responsibility in cor-

porate decision making and business operations, instead of solely focusing on the 

bottom line. To ensure companies to actually adhere sustainable development 

within their business operations, Issa et al. (2010) note that companies must dis-

cuss ways of creating value to both employees, users, and other stakeholders, 

thereby encouraging all parties to become “environmentally and socially respon-

sible corporate citizens”. Falkenbach, Lindholm & Schleich (2010) say that the leg-

islation as well as other incentives regarding the so called green transition and 

sustainability, are pushing companies towards new operating methods and steer 

organizational decision-making especially in the real estate business: as sustaina-

bility, i.e., changes the taxation, calls for higher standards on material densities, 

and puts pressure on refurbishing the building stock, it also has significant impacts 

on financing- and insurance policies. Huttunen (2021) agrees that sustainable de-

velopment can be viewed from not only economic but also from sosio-cultural 

standpoints. In terms of the external landscape, for instance the Paris climate 

agreement aims to limit global warming to preferably 1,5 degrees Celsius, in com-
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parison with the pre-industrial levels. In addition, the United Nations has an-

nounced 17 separate sustainable development targets to be pursued on a global 

scale. Thereby, and so it happens, that the built environment can contribute to 

accomplishing the majority of these objectives (Huttunen 2021, 12). 

2.9.1 Circular economy in built environment 

Huttunen (2021) emphasizes the importance of circular economy in built environ-

ment, by explaining ways of implementing it in each and every process during the 

building life span. In figure 23, Huttunen (2021) exemplifies in detail how conduct-

ing circular economy in the built environment can bring about added value. 

 

 

Figure 23. Ways to conduct circular economy during building life cycle (Huttunen 
2021, 15) 

 

Huttunen (2021) also addresses the importance of information and data when it 

comes to the building life cycle and real estate management. For instance, to store 

and document data from the materials used, ensure data accessibility in every step 
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of the way, as well as maintain the information about relevant repairs and devel-

opment projects throughout the possession is highly important. Thus, embracing 

sustainable development and circular economy especially in real estate business 

calls for moderate mindset, which means finding solutions to decrease the overall 

resource consumption. In terms of built environment, this implies to what is nec-

essary to be built, how the premises are optimized for their intended purposes 

and needs, and determining the level of satisfactory working conditions and meas-

uring it. This leads back to resource effectiveness, a key concept regarding circular 

economy, which however isn’t enough alone in terms of counterbalancing the pre-

vailing overconsumption habits. Ideally in circular economy, no waste at all should 

emerge. For this reason, it is relevant to understand the environmental and cli-

mate impacts of built environment (Huttunen 2021, 10-14). 

According to Jääskeläinen (2021), construction and the usage of the building stock 

are the biggest individual load factors for the environment. It has been calculated 

that heating of the building stock causes 17% of the greenhouse emissions in Fin-

land, and respectively, around 76% of the annual carbon footprint of the built en-

vironment comes from heating and cooling. Furthermore, global warming has in 

fact resulted into cooling to now consume more energy than heating overall. On 

top of that, the share of construction materials regarding the carbon footprint of 

Finnish building stock is around 15%, meanwhile the rest comes from logicstics, 

demolishing and waste (Jääskeläinen 2021, 21). Huttunen (2021) argues that there 

is estimated potential for recuding emissions from building materials by 56% in 

the EU region, which would be a significant step in accomplishing the regional sus-

tainability targets. Therefore, referring back to figure 23, there are many immedi-

ate actions as well as long term choices to be considered and implemented in es-

pecially REM activities for mitigating the environmental impacts and diminishing 

the carbon footprint of commercial properties. 
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2.9.2 Sustainability in REM 

Despite the many responsibilities that relate to the expedition of sustainable de-

velopment and circular economy, Falkenbach et al. (2010) see business potential 

for real estate owners in the compliance to local and global sustainability targets. 

Huttunen (2021) states that the built environment contributes massively to estab-

lishing an ecologically sustainable society, for buildings and construction produce 

approximately one third of all climate emissions, and consume as much as half of 

the natural resources globally. Futhermore, buildings and construction cover 

about a half of the consumed materials and energy, and a third of all the water 

use, according to the European Commission. Additionally, construction and de-

molishing also produce over a third of the waste in the European Union in total 

(Huttunen 2021, 11). 

Overall, the biggest share of climate emissions caused by buildings are formed 

during the building usage phase although emissions from usage might reduce over 

time as fossil fuels become a less favoured method regarding future energy pro-

duction. Huttunen (2021) adds that the greenhouse emissions from energy con-

sumption, new construction, and repairs cause about 35% of the total emissions 

in Finland. Thus, climate impacts heavily connect to the construction materials 

that are used, which is why reaching complete carbon neutrality is practically im-

possible when it comes to real estates, regardless of the climate impacts being 

compensated in other ways. Therefore, reducing emissions in the material pro-

duction and during the building usage today is crucial for the environment, but 

also in terms of extending the building lifespan. Today’s contsruction should em-

phasize on selecting building parts and materials that are considered sustainable, 

and can be reused or recycled (Huttunen 2021, 11-12). Huttunen (2021) notifies 

that the real estate and construction industry is facing challenges as the availability 

of materials becomes more difficult, and due to the changes in the regulatory land-

scape. Moreover, the pressure from consumers as well as the society to take en-

vironmental impacts into consideration, constantly intensifies. Thereby, many of 
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today’s business models may turn out as defunct later as a result, which is why 

now, in the early stages of the green transition, companies that are first to adopt 

new paradigms will achieve competitive edge (Huttunen 2021, 11).  

Apart from the physical features of the building, what exerts influence on real es-

tate business and its operators today, are the regulations and legislation of energy 

efficiency, waste management, and emissions reduction (Falkenbach et al. 2010). 

Thus, corporate responsibility and different environmental certifications have 

grown in popularity for validating the real estate owner's compliance with sustain-

able development, according to Falkenbach et al. (2010). In reference to their 

study review including multiple surveys about sustainability in the real estate busi-

ness, Falkenbach et al. (2010) note that the rental levels for buildings that are con-

sidered as green and sustainable, were higher than in conventional buildings. Con-

clusively, the willingness of tenants to pay premiums for occupancy in sustainable 

premises was explained by the increased occupant productivity, potential image 

benefits towards customers and employees, and lower operating costs. 

 

Figure 24. The Framework of Drivers for the Real Estate Investor (Falkenbach, Lind-
holm & Sleich 2010, 206) 
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As a conclusion of their study review, Falkenbach et al. (2010) address four sepa-

rate property-level drivers regarding sustainability for real estate investors, in fig-

ure 24. Furthermore, this framework of drivers also addresses the corporate level 

driver of sustainability regarding the company image, as well as several external 

drivers such as the regulatory landscape, as a steering factor for investors’ behav-

ior in today’s real estate business (Falkenbach et al. 2010).  

2.9.3 Circular economy in REM 

Huttunen (2021) says that the expedition of circular economy comes down to the 

everyday choices that eventually facilitate the impact on a larger scale. Thus, the 

paradigm must be acculturated into REM by adding regulative and economic guid-

ance, special expertise, and embrace the habit of sharing of the best practises and 

knowledge. Altogether this allows safe and sufficient implementation of circular 

ecnomoy in construction and maintenance especially. Huttunen (2021) too ad-

dresses that on a global scale, neglect of mainenance regarding the built environ-

ment costs several billions annually. Considering construction, the benefits of cir-

cular economy will not carry into effect unless the entire chain of operations com-

plies with the same principles (Huttunen 2021, 18-19). 

Häkkinen (2021) says cities and areas as the building blocks for expediting circular 

economy should be addressed in terms of resource efficiency: how to develop 

them by utilizing primarily the existing structures and material flows. The areal 

concerns often have to do with the durability of individual properties in relation 

to zoning. In this regard, a lot comes down to how appealing the location of a 

building is in the eyes of different stakeholders now, and in the future. As zoning 

and detailed plan provisions may oblige to reshape the existing building stock, it 

also challenges the intended use of the existing properties as well as their flexibil-

ity and transferability (Häkkinen 2021, 90). Individual operators in the real estate 

sector are important influencers in regard of circular economy, such as property 

owners, architect firms, consults, product manufacturers, construction and dem-

olition companies, etc. Huttunen (2021) also argues that once integrated into the 
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strategies of organizations, principles of circular economy are more likely to find 

their way into practice as well. Even if the contribution of singular organizations 

regarding circular economy may seem unimportant, yet when the best practices 

are applied even by some into the stakeholder network, the multiplier effect to-

wards the entire chain of operations can be significant. Also, the society has a re-

sponsibility of turning circular economy into appealing business opportunity for 

companies to adopt (Huttunen 2021, 18). Instead of circular economy being 

viewed as a mandatory reaction against threats, Huttunen (2021) believes in turn-

ing it into an incentive for new business methods for strengthening the corporate 

image and general accountability of companies. In terms of resource effective-

ness, sharing economy in service deliveries,  rethinking the material cycles, space 

efficiency and sustainable working methods should be encouraged to by means of 

the economic life. In this regard, REM representatives are at the focal point in 

terms of conducting circular economy and minimizing the environmental impacts 

of the built environment in their daily work. Economically, circular economy helps 

satisfying the customer value proposition in real estate business, once the stake-

holders in the value chain share this mindset (Huttunen 2021, 18-19). 

2.9.4 Information and data in built environment 

Häkkinen (2021) reminds that with adequate data, for instance the reuse of mate-

rials can be rationalized, and certain risk factors can be predestined more easily. 

Modern digital tools also make it easy to control the product information such as 

the material quantities and types. Perhaps the biggest challenge regarding infor-

mation and data emerges from the longevity of the building life cycle, as proper-

ties include high number of different products with varying life spans in relation to 

one another (Häkkinen 2021, 90). 

Häkkinen (2021) discusses that while the life cycle of a building itself is generally 

very long per se, it is of essence to recognize the most critical data and information 

regarding the building functionality, and how to store, maintain, and share all the 
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information from the conducted repairs and maintenance throughout the posses-

sion period. As discussed, organizations continuously seek to improve productivity 

and better quality from REM activities, and the more information there is about 

any upcoming renovations as well as past maintenance and repairs, the easier it 

becomes for also the constructors to proactively plan the renovation projects take 

the resource efficiency of materials and operating methods into consideration. 

Simply put, the process quality becomes improved when the project planning is 

based on reliable and valid initial data. Moreover, via embracing a more sustaina-

ble approach in the execution, the need for future repairs and maintenance , the 

repair debt may in fact become reduced in the long run (Häkkinen 2021, 90-91). 

2.9.5 Sustainability and value chain 

According to Falkenbach et al. (2010), sustainable buildings in relation to conven-

tional buildings assumedly have a longer lifespan and a higher probability of occu-

pancy. However, construction of green buildings has been typically considered ex-

pensive, hence why the counterweight for the property owners should realize in 

exchange to lower operational expenses during the occupancy. Considering this 

tradeoff, the traditional lease agreements may however become a question in this 

regard, according to Falkenbach et al. (2010). A change regarding the traditional 

contractual arrangements between landlords and tenants is called for by the 

scholars, if the owners wish to also benefit financially from building sustainability. 

This relates to the traditional lease agreements where rents are often fixed for the 

agreed period of time and the content of the agreements remain unchanged, de-

spite the modern sustainability policies and regulations that are constantly arising. 

Thus, it may be difficult to engage the occupants to participate in sustainable prac-

tises. Yet, buildings with sustainable design might become easier for the property 

owner to let or sell, which is an incentive for the owner to embrace sustainability. 

Alongside with the discussed impacts of sustainability on rental incomes, rate of 

occupancy, and reduced operational costs and risks as, the properties may also 

increase in value (Falkenbach et al. 2010).  
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Circular economy is not just influencing real estate business by means of trends 

and regulations, but instead is a new economic framework, which attaches it into 

the REM value chain and property ownership (Häkkinen 2021, 90). Häkkinen 

(2021) discusses that in the real estate business, circular economy has by far re-

ferred mainly to recycling, construction and maintenance. However, the aware-

ness of resource efficiency and overconsuming behavior among property owners 

and users has improved as of late. Due to this, as well as the growing interest in 

corporate accountability, for example the utilization of demolition waste is now 

viewed differently, perhaps even seen as a value adding attribute. Circular econ-

omy principles regarding the built environment consider mainly the usage of build-

ings, structures and infrastructures, but also sufficient data utilization and man-

agement becomes more and more emphasized. Since properties retain their value 

well, even appreciating in value over time, property ownership can be fundamen-

tally seen as a long-term activity. Moreover, property ownership is always about 

finding a reasonable balance between short- and long-term benefits. Therefore, if 

sustainability and circular economy can make buildings to withstand time and en-

able a more diversified intended use, this would make sustainability a strategic 

incentive of its own for property owners (Häkkinen 2021, 90). A paradigm of 

adopting the objectives of circular economy into the entire REM value chain is-

presented in figure 25 courtesy of Häkkinen (2021). 

 

Figure 25. The objectives of circular economy must be taken into the entire REM 
value chain (Häkkinen 2021, 95) 
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According to Häkkinen (2021), property owners want the property assets to be 

good for leasing and selling still in 10-20 years, for they are considered a non-liquid 

type of investment and the disposal of an asset can be quite laborious. Real estates 

can thus be seen as low-risk investments in terms of capital gain, and oftentimes, 

there is hardly a need for proactively monitoring the appreciation of the assets. 

Yet, less and less corporations prefer owning their business premises, while the 

direction in property investing has also shifted towards centralization of owner-

ship. As a result, the accountability of expediting sustainability might be consid-

ered as someone elses concern, and thus be avoided by companies (Häkkinen 

2021, 92). 

In reference to RAKLI ry’s strategy from 2020, Häkkinen (2021) underlines that the 

development of real estate and constrtuction industry will not only involve the use 

of digital tools, but responsibility and accountability will become highlighted as the 

dwindling of virginal raw materials and the consideration of the planet will result 

in tangible cost disadvantages for companies, through the changes in taxation for 

instance. At the very least, and because of such economic incentives, companies 

should begin the transition towards more sustainably oriented business practices. 

As discussed, different requisites about environmental compliance to the private 

sector often have to do with their physical environments, of which the property 

owners also seem aware of. Hence, the popularization in pursuing the respected 

building ratings such as BREEAM and LEED certificiations amongst the property 

owners, is a reflection of this acknowledgement (Häkkinen 2021, 92). Häkkinen 

(2021) concludes by emphasizing that the regulatory landscape should support the 

paradigm of circular economy by design, so that  gaining competitive edge from 

adopting sustainability may actualize for organizations. 

2.10 Summary of the theoretical framework 

The theoretical framework of the study is presented in figure 26. The research de-

sign frames the key areas and concepts of the literature review for clarifying the 
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research structure. Furthermore, the research design addresses all the relevant 

areas regarding the execution of the empirical part of the study. 

 

 

Figure 26. Research design 
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3 METHODOLOGY 

The following chapter explains the research philosophy and paradigm, research 

approach as well as the selected data collection and analyzing methods of the 

study. Furthermore, how the empirical part of the study is constructed, and defi-

nition of the utilized data coding and analysis methods are described. At the end 

of the chapter, an overview to rationalize the suitability of the methodologies in 

terms of reaching the study objectives is presented. 

3.1 Research philosophy 

Scientific research is about continuously testing the eligibility of prevailing theo-

ries and models, and whether they still explain different phenomena that might 

have undergone certain changes due to societal development (Kananen 2014, 16). 

Figure 27, by Saunders, Lewis & Thornhill (2019), visualizes the process of adopting 

a research philosophy and approach, and the pathway to theory development.

 

Figure 27. The Research Onion (Saunders, Lewis & Thornhill 2019) 
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According to Saunders et al (2019), regardless of the selected research philosophy, 

there are generally three assumptions of the essence involved: ontology, episte-

mology, and axiology. This being said, assumptions i.e., what constitutes accepta-

ble, valid and legitimate knowledge and how they are communicated, is the guid-

ing principle in epistemology. Especially in business and management research, 

different epistemologies are therefore often adopted by researchers, since the 

multidisciplinary context of business and management considers both numerical, 

textual and visual data, opinions and facts, as well as narratives and stories which 

may all be considered as legitimate types of knowledge. Thereby it often comes 

down to the researcher’s own, specific epistemological assumptions, that govern 

the idea of legitimate knowledge in relation to the research (Saunders et al. 2019). 

Pragmatism and interpretivism both characterize as major research philosophies. 

In short, emphasis in pragmatist ontology, epistemology and axiology is on “im-

proving practice”, which is why it’s typical for pragmatism to follow the research 

questions and research problem via utilization of range of methods, and with its 

main focus on the practical solutions and outcomes of the study. Pragmatists in 

this fashion often adopt a broad range of research strategies, driven by the specific 

nature of their research problem. In pragmatist ontology, reality is viewed as com-

plex, rich and external, describing reality as the practical consequence of ideas. It 

is thereupon considered as “flux of processes, experiences and practises”, some-

thing that forces the researcher to also become a reflexive character (Saunders et 

al. 2019). Saunders et al. (2019) continue that epistemologically, pragmatism re-

fers to the practical meaning of knowledge in specific contexts, where “true” the-

ories and knowledge are the key for enabling succesful action, making it a research 

philosophy focalizing on problems, practises and relevance. The scope of pragma-

tism as a selected research philosophy thereby aims for “informed future prac-

tise”. Meanwhile, axiology implies to the role of values which in pragmatism relate 

to a value driven research that can be initiated and sustained by researcher's per-

sonal doubts and beliefs. Interpretivism, according to Saunders et al. (2019), fo-

cuses on studying meanings to create new, richer understandings of organisational 
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realities. Saunders et al. (2019) also address that the interpretive research para-

digm is therefore typical in especially business and management research too. In 

short, interpretivism aims at a wider understanding of a phenomenological com-

plexity through examination of human experiences – by investigating what the re-

search participants consider as meaningful (Saunders et al. 2019) In figure 28, it is 

explained in detail how the pragmatist and interpretivistic research philosophies 

position in relation to different philosophical commitments, the so called assump-

tions. 

 

Figure 28. Comparison of five research philosophical positions in business and 
management research (Saunders et al., 2019) 

 

3.2 Research paradigm 

It should be noted that research philosophies typically differ from one another 

regarding where the assumptions fall on the objectivism–subjectivism continua 

(Saunders et al. 2019). In reference to Burrel & Morgan (2017), research paradigm 
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is the ideological dimension of the research philosophy, with two opposing ex-

tremes: regulation and radical change. Furthermore, a research paradigm reflects 

the selected, ideological rationale of the research in terms of the opposition be-

tween regulation and radical change as well as objectivism and subjectivism (Saun-

ders et al. 2019). 

 

Figure 29. Four paradigms for organizational analysis (Burrel & Morgan 2017; 
Saunders et al. 2019) 

Functionalist paradigm is an objective paradigmatic dimension commonly adopted 

in business and management research, as it is concerned with rational explana-

tions and developing sets of recommendations in contribution to the prevailing 

knowledge. Theories and models used by functionalists are commonly generalised 

to other contexts based on the idea that they are universally applicable, once cor-

rectly implemented and monitored. Hence, rational explanations are expected to 

provide solutions for rational problems in this particular paradigm, which high-

lights objectivism. Interpretive paradigm on the other hand underpins the im-

portance of subjectivism especially through different meanings provided by hu-

man groups and individuals. Instead of emphasizing rationality, the interpretive 
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paradigm aims at discovering multiple subjectivities; to ascertain the ways of indi-

viduals experiencing things, with an attempt to explore their unique interpreta-

tions and views in relation to specific contexts. Saunders et al. (2019) place the 

discussed dimensions of regulation and radical change by Burrel & Morgan (2017), 

as well as objectivism and subjectivism into a matrix, also locating different re-

search paradigms for organizational analysis under the categories of relevance in 

figure 29. 

Considering the interrelation between research philosophy and research para-

digm, Saunders et al. (2019) note that for example objectivist epistemology aims 

at the discovery of truth by means of observable, measurable facts whereas in 

subjectivistic epistemology the focus relies on the opinions, narratives, interpre-

tations and perceptions of social actors, who convey these realities. Yet, pragma-

tists seek to overcome such dichotomy between objectivism and subjectivism in 

their research, and rather strive for reconciling both dimensions by combining 

facts and values, accurate and rigorous knowledge as well as various contextual-

ised experiences. This altogether leads to pragmatists considering theories, con-

cepts, ideas, hypotheses and research findings in terms of how they manage to 

drive thinking and action within a specific context. The practical effects from the 

acquired insights and knowledge are thus held in high regard by pragmatists, for 

they believe this information to be carried out in practise succesfully. Simply put, 

pragmatism acknowledges that there are many ways of interpreting the world and 

especially undertaking a research, which is why methods that enable the collection 

of credible and well founded data to advance the research, should always be se-

lected (Saunders et al. 2019). 

3.3 Research approach 

Kananen (2014) believes that the less is known about a phenomenon, the more 

likely it is qualitative research that comes in question as the most feasible way of 

doing research. Valli (2018) discusses that immersing into the field of study is typ-

ical in qualitative research, trying to understand the mindset of the target group 
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by this way and discover the personal meanings given to different phenomena by 

the research participants. Qualitative research therefore characterizes as a learn-

ing process for the researcher, where new, exploratory insights are born, and 

knowledge about the subject under the examination typically increases through-

out the study (Valli 2018, 79.) Lee, Cullen & Collier (2007) find exploratory research 

a suitable approach especially when the examination of the issue at hand, is still 

at a preliminary stage. Babbie (2007) argues that even though the findings of ex-

ploratory research may alone not be enough to drive decision making, yet they 

often have a significant theoretical contribution to the situation at hand. On top 

of that, an exploratory approach can be considered as flexible, for it can address 

many types of research questions; what, why, and how (Babbie, 2007). According 

to Shields & Tajalli (2006), research strategies such as field research or case study 

are typical when it comes to the selection of exploratory research approach. 

3.4 Theory development 

Saunders et al. (2019) argue that if a researcher collects data to explore a phe-

nomenon, identify themes from it, and explain patterns to generate new, or mod-

ify an existing theory, this method refers to abduction. In abduction, the primary 

logic is that known premises are used to generate testable conclusions. Therefore, 

for example generalizing in this case emerges from the interactions between the 

“specific and general”. The data collection that is used to explore the phenome-

non, identify themes and patterns and locate them in a conceptual framework, 

should also be tested through subsequent data collection regarding the theory de-

velopment. Theoretical contribution through abduction hence means incorporat-

ing the research findings into prevailing theories, to build new or modify the exist-

ing understanding. Instead of moving deductively from theory to data or induc-

tively from data to theory, an abductive approach in fact combines these two ap-

proaches by moving back and forth during the research process (Saunders et al. 

2019). 
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3.5 Qualitative research 

Kananen (2014) describes qualitative research to be the “mother” of research as 

it lays the groundwork for new theories and models. Furthermore, theories and 

models that describe the real world are developed through qualitative research 

(Kananen 2014, 16). Kananen (2014) assorts that in qualitative research, the aim 

is often in finding out what a phenomenon is about whereas quantitative research 

is usually preferred in a context where good theoretical perception of the subject 

already prevails. Qualitative research commonly focuses on a thorough examina-

tion of a certain observation units using qualitative research methods, yet typically 

disallowing wider generalizations of the research findings. Hence, the uncovered 

insights often emerge from exploration of the research participants’ experiences, 

and primarily apply to the observation units in question. The research data is thus 

collected interactively, from an individual or a group that is familiar with the field 

of study. The researcher becomes an operator, who may collect the study material 

in multiple forms; text, photos, statements and so on, which is why the empirical 

section of qualitative research often takes place in a natural environment. All in 

all, qualitative research aims at a holistic understanding of the phenomenon under 

examination, instead of authenticating information and facts that are already 

known (Kananen 2014, 16-17). Qualitative research therefore usually defines as 

inductive, recursive, and interactive. Also, it is  common for qualitative research to 

produce and capture data in the form of words and phrases that can be inter-

preted for acquiring an in-depth understanding of the issue. In summary, qualita-

tive research typically attempts to understand more, whereas quantitative re-

search tends to authenticate and generalize (Kananen 2014, 17). 

3.5.1 Case study 

Simons (2009) defines case study as in-depth exploration from multiple perspec-

tives of the complexity and uniqueness of a particular project, policy, institution, 

or system in a real-life context. Simons (2009) carries on by further characterizing 

case study as “research based, inclusive of different methods, and evidence-led” 
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(Simons 2009, 21). According to Metsämuuronen (2008), case study can be con-

sidered as one of the most common research strategies in qualitative research, 

combining different kinds of information, collected in various forms. As case study 

often explores a current incidence or a person in its natural environment, it usually 

focuses on an on-going event (Metsämuuronen 2008, 15). Simons (2009) discusses 

the nature of case study to be flexible and particularly feasible in case of e.g. a 

change in policy, or when an unforeseen issue occurs that is expected to challenge 

the prevailing perceptions in the field of research. 

According to Metsämuuronen (2008), identifying a case study may even be prob-

lematic sometimes, since practically anything between an individual to a group, a 

customer, an institution, or anything for that matter can represent the selected 

case. It is distinctive in a case study to collect and compile miscellaneous infor-

mation from multiple sources regarding the case, using multiple methods. As a 

result, case study often provides a descriptive catalogue of evidence from which 

conclusions may then be drawn, which is why the findings of a case study are usu-

ally applied into practice as well (Metsämuuronen 2008. 15-18). Kananen (2014) 

argues that since there is no common agreement, a consensus, of a preferred re-

search method when it comes to case study, it is often characterized more as a 

research strategy that may perhaps involve multiple research methods. According 

to Metsämuuronen (2008) the epistemologic question regarding case study comes 

down to what can be learned from singular case. Thus, an in-depth observation of 

a singular case enables intensive analyzation of a often multifaceted phenomena 

(Metsämuuronen 2008, 17.) 

3.5.2 Mixed methods 

Simons (2009) also advocates the idea of not compartmentalizing case study to 

any specific method but instead, what determines the methods should be the sin-

gularity, the concept, and boundary of the case. Theoretically, it is possible to con-

duct a case study using primarily quantitative methods if that is the most logical 

way of collecting evidence and information about the issue at hand. On another 
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note, it is equally possible to approach with a qualitative manner by i.e. engaging 

experts from the research field to provide a rich portrayal of the case, for example, 

of a certain event, project, or program. However, utilizing multiple, mixed meth-

ods may increase the researcher’s options in terms of learning about the issue 

from several aspects, and is hence sometimes preferred by researchers who be-

lieve this to provide a firmer basis to inform policy (Simons 2009, 458). According 

to Kananen (2014) the term triangulation defines as a multiple-method study de-

sign in which different approaches, data collection and data analysis tools are used 

to examine a phenomenon for more profound and in-depth understanding of it. 

The subject under the scope may also simply appear to be too diverse for only one 

research method to deal with, and ensure the reliability and validity of the re-

search data alone (Kananen 2014, 17.) Kananen (2014) therefore suggests that for 

one part of the research, a questionnaire may be of use, whereas for other pur-

poses, i.e. interviews may be the most suitable data collection method. 

3.6 Data collection 

Hirsijärvi, Remes & Sajavaara (2009) address people to be the most favored object 

in terms of data collection in qualitative research. Thereby, data should be col-

lected so that the voice and opinions of the examinees are allowed to be expressed 

naturally. Auerbach & Silverstein (2003) claim that in qualitative research, people 

who have direct life experience about a phenomenon are consdiered as the ex-

perts, usually possessing better knowledge about the study subject than the re-

searcher. Therefore, researchers may simply ask about the experiences of the par-

ticipants with an attempt to learn from their responses, instead of utilizing other, 

perhaps inaccurate ways of exploring certain issues (Auerbach & Silverstein 2003, 

5). Suitable methods for collecting research data can be i.e. thematic interviews, 

participant observation and group interviews (Hirsijärvi, Remes & Sajavaara 2009, 

164). According to Gillham (2000), when it comes to the data collection in case 

studies, all available and accessible evidence should be pulled into the study. This 

elaborates the already discussed idea of case study not following a singular 
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method only, although there can be a division between primary and secondary 

ways of data collection in the research (Gillham 2000, 10). 

3.6.1 Sampling 

Thompson (2012) defines sampling as selecting a part of population for observa-

tion, in order to estimate something about the whole population. The field of sam-

pling concerns every aspect of how the research data is selected out of all the 

possibilities that could have been observed, and also how the data can be used 

later to make inferences about perhaps a larger group of interest (Thompson 

2012, 1). Moreover, Valli (2018) emphasizes that unlike in traditional sampling 

techniques, the idea in theoretical sampling is to deepen the data collection so 

that it contributes to the theory development. The basic idea in theoretical sam-

pling is hence that a theory that constructs during the research should determine 

what kind of data becomes collected. Thereby, the researcher must put emphasis 

on the theoretically critical parts arising from the findings, and pursue gathering 

more data of relevance (Valli 2018, 80-81).  

Auerbach & Silverstein (2003) underline that the specific technique of theoretical 

sampling entails selecting participants who have relevant knowledge regarding the 

research problem. Instead of randomness, the theoretical background of the study 

should justify which type of participants the research sample should include (Au-

erbach & Silverstein 2003, 25). According to Hennink, Hutter & Bailey (2020) the 

guiding principle of determining an adequate sample size in qualitative research, 

is called saturation. It refers to a point where repetition in the findings amongst 

the replies, begin to occur. Conclusively, saturation indicates the point when reli-

able amount of data in terms of reliability and validity of the study, is collected. 

Furthermore, in case the sample size appears lacking, Hennink, Hutter & Bailey 

(2020) suggest that an additional sampling technique might be called for. Auer-

bach & Silverstein (2003) mention a sampling technique called snowball sampling, 

which means starting off with a convenient sample of participants who then rec-

ommend additional participants for complementing the study sample: as a result, 
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the original sample then grows in a way similar to a snowball, on its way down a 

hill. When the number of examinees seems enough for valid amount of infor-

mation to emerge, the sample size can finally be considered sufficient (Auerbach 

& Silverstein 2003, 25). 

3.6.2 Thematic interviews and questionnaires 

Kananen (2012) proclaims thematic interviews as the most common data collec-

tion method for qualitative research. Also, it is not uncommon in thematic inter-

views that the interviewees are in fact operators in the particular field of research 

with special expertise of the matter (Ojasalo, Moilanen & Ritalahti 2009, 55). Thus, 

by using predominant themes as the foundation of the interviews, the researcher 

aims for in-depth understanding of the phenomenon (Kananen 2012, 99-100.) On 

a further note, Kananen (2014) describes themes as topics to help capture the data 

in a way that the researcher understands what the phenomenon stands for. A 

semi-structured interview is usually facilitated based on theories, concepts, and 

relevant themes around the research problem. In semi-structured interview, it is 

therefore not uncommon for other things also arise from the conversation than 

what the questions originally intend to find out. Thus, the interview structure in 

this case is not necessarily systematic, but rather more open for discussion (Ka-

nanen 2014, 24) 

Questionnaires with structured questions are typical for quantitative research, 

while open questions are a more common way of capturing data in qualitative re-

search. From open ended replies, the researcher may  highlight different meanings 

considering the research problem. However with structured questions, the alter-

natives are often preset which enables the researcher for example compare the 

frequencies and incidences between the replies. Ultimately, a lot is up to the re-

searcher’s own judgement when it comes to qualitative research. This may in-

crease the risk for bias, in comparison with quantitative research that is typically 

considered less influenced by the researcher’s own values (Kananen 2014, 24-25). 
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3.7 Data analysis 

According to Marshall & Rossman (2006), qualitative data analysis can be defined 

as “search for general statements about relationships and underlying themes”. 

Gibson & Brown (2009) stress that to understand data analysis, there must first be 

a realization of the context in which it actually refers to and is applied to. Hence, 

the emphasis in data analysis should be on the exploration of the structure of 

things (Gibson & Brown 2009, 6). Miles & Huberman (1994) detect three catego-

ries that should be extracted from the research data in data analysis: text-driven 

categories, coherence-driven categories, and theory-driven constructs. Likewise, 

Auerbach & Silverstein (2003) identify three ways categorizing the research data 

into low level text-based categories, middle level sensitizing concepts and high-

level theoretical constructs. Auerbach & Silverstein (2003) yet note that this pro-

cedure doesn’t necessarily develop linearly from low to high, but instead, in a typ-

ical manner for qualitative research the categories should be continuously revised 

for the researcher to constantly unravel his interpretation of the text. Gibson 

(2009) exemplifies the process for qualitative data analysis to be for example tran-

scribing, highlighting representations from within the data, and identifying themes 

from it (Gibson 2009, 8). According to Miles & Huberman (1994), regardless of the 

fact that analysing qualitative data may seem straightforward in terms of the rec-

ommended actions, the research data often masks a good deal of complexity be-

hind what may appear as simple at first. It should be noted that each interaction 

encases its own specific social context, influecing the interpretation of both the 

participants and the researcher about the topic (Miles & Huberman 1994, 9-10). 

3.7.1 Thematic analysis and data coding 

Thematic analysis is a rigorous way of analyzing research data due to its suitability 

for examining the perspectives of research participants, underlining similarities 

and differences, and generating unanticipated insights (Nowell, Norris, White, & 

Moules 2017, 2). Sgier (2012) believes that thematic analysis and data coding im-

plicitly or explicitly lie at the centre of qualitative data analysis, focusing primarily 
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on what the data says and identifying patterns from it. Belk, Fischer & Kozinets 

(2012) note that regardless of which qualitative data collection method is selected, 

data coding is always a crucial part of the analyzing process. Adu (2019) divides 

qualitative data analysis into different stages of preparing the research data; ex-

ploring, coding, underlining empirical indicators, developing categories or themes, 

and generating tables and diagrams (Adu 2019, 9). Auerbach & Silverstein (2003) 

point out that since examinees often use relatively equivalent words and phrases, 

text-driven categories usually appear to be the most visible category in the data 

coding process. As the text-given categories also commonly stand in logical or con-

ceptual relation to one another, they can be easily organized further into coher-

ence-based categories. Subsequently, the researcher may then compare them to 

theoretical concepts from the conducted literature review, or even formulate new 

hypotheses to turn the coherence-based categories, into theory-driven constructs 

(Auerbach & Silverstein 2003, 132). 

3.7.2 Generalizing 

Polit & Beck (2010) estimate that generalizing has grown in popularity also in qual-

itative research, despite the fact it has been traditionally connected to quantita-

tive research. The idea of generalizing is to make inferences about the unobserved 

on the basis of the observed, which in this case implies that insights arising from 

qualitative inquiry should be recognized as relevant sources of evidence in practice 

as well. According to Yin (1994), analytic generalizing is often used to compare the 

results of a case study to a previously developed theory. Moreover, Leavy (2014) 

highlights cross-case generalization as a common approach in case studies, de-

scribing this as follows:  

In a collective or multi-site case study, each case is explored to see if issues 
that arise in one case also exist in other cases and what interconnecting 
themes there are between them. This kind of generalization has a degree 
of abstraction and potential for theorizing and is often welcomed by com-
missioners of research concerned that findings from the single case do not 
provide an adequate or “safe” basis for policy determination (Leavy 2014, 
465). 
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The problem of generalization in terms of qualitative research, according to Polit 

& Beck (2010), is however that generalizing requires extrapolation, which can 

never be fully justified since the findings are always bound to a certain context. 

Therefore, in analytic generalization, conceptualizations of processes and human 

experiences through in-depth scrutiny and higher-order abstraction are developed 

instead, and as a result, generalizing the findings into a theory comes down to 

identifying evidence that support the conceptualizations (Polit & Beck 2010). Re-

gardless of generalization being typically unorthodox for qualitative research, 

Metsämuuronen (2008) states that especially case study allows, and provides a 

natural ground for generalization. Also in terms of reporting the findings of in case 

study, it is common to present the findings in a popular and understandable form 

instead of following hermetic scientific slang, more typical in traditional research. 

Overall, the style of reporting the findings of a case study usually allows for the 

audience to draw their own conclusions of the research findings (Metsämuuronen 

2008, 17). 

3.8 Methodology overview 

Defining as exploratory case study, this study follows a pragmatistic research phi-

losophy with a hint of interpretivism involved, thus adopting both objectivist and 

subjectivist assumptions into the empirical part. In terms of research paradigm, 

the study positions in both interpretive and functionalist regulation, avoiding di-

chotomy between the ideological dimensions within the research paradigm, which 

is typical for pragmatism. The study encases a profound literature review and an 

empirical section, conducted with mixed methods. Fundamentally characterizing 

as qualitative research, the data collection was done by utilizing thematic inter-

views as the primary tool with underlying themes derived from the theoretical 

framework of the research, which was compiled in consideration of the research 

problem and research questions. Using multiple methods, additional question-

naires supplemented the data collection in the nature of the study design. The 

theory development was conducted abductively, moving back and forth in terms 
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of the theoretical and empirical parts of the study. In reference to figure 26, the 

research design steered also the structuring of the data collection with three guid-

ing themes as the topics of the thematic interviews and questionnaires: digital 

transition, green transition and information and data.  

As the main objectives of the questionnaires were to simply capture an overview 

of the sample group as well as the case under examination, it was also intented to 

complement the primary data collection. The data acquired from the question-

naires enabled a multifaceted way of data analyzation and reporting of the re-

search findings in quantitative manner using different measurement methods and 

rating scales. All in all, the questionnaires were constructed to provide research 

data in discrete, numeric and categorical forms as explained in figure 30, also al-

lowing for better generalizability of the examined case. 

 

Figure 30. Questionnaire overview 

As the primary data collection method, the thematic interviews were expected to 

produce textual research data to be processed and analyzed into valid findings. 

The structure of the thematic interviews consisting of the three guiding themes is 

explained in figure 31. 
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Figure 31. Thematic interview overview 

 

3.8.1 Empirical data set 

In reference to Kananen (2014;17), a multiple method study design was utilized in 

the study for an in-depth orientation into the phenomenon. In reference to ap-

pendix 1, the questionnaires were created with Google Forms, enabling easy har-

nessing, analyzing and visualization of the research data into presentable research 

findings. Regarding the semi-structured interviews presented in appendix 2, the 

raw data was manually transcribed from nine interview sessions in total and rec-

orded with Microsoft Teams, with average length of singular interview being ap-

proximately 1 hour. The edited transcriptions were translated into English, from 

which relevant statements, saturation between the replies, and points of rele-

vance regarding the theoretical framework were highlighted as a part of data cod-

ing. Next, thematic analysis was used for interpreting and summarizing the state-

ments into conclusions. Overall, the data collection as well as the reporting of the 

findings was conducted in respect of the anonymity of the participants, and in the 

limits of the general data protection regulation (GDPR) as well as common confi-

dentiality priviliges addressed for thesis processes. 
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4 RESULTS 

The results of the study are categorized under the key themes in a logical, consec-

utive order. The findings reflect the insights of the research participants, and are 

displayed in a summarizing form. Key takeaways from each set of questions asked 

in the questionnaires and the semi-structured interviews are explained under rel-

evant subtopics, which derive from the theoretical framework. Furthermore, di-

rect quotes considered relevant are highlighted to support the summarizing de-

scriptions. Characterizing as case study, the research also allows its audience to 

objectively interpret the results and thus, the complete scripts of the original re-

sponses can be found in the appendices and are processed with edited transcrib-

ing for readability and conciseness. 

4.1 Sample overview 

Sample group 

The study sample consisted of nine participants in total. In figure 32, the sample 

group is defined, displaying the gender, group of age, length of work experience 

in REM, and current job titles of the examinees. In addition, the respondents were 

asked to select all the relevant REM activities involved within their profession. 

 

Figure 32. Basic information of the sample group 
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Commercial properties 

The distribution of the building types that the reseach participants actively deal 

with in their profession, are displayed in figure 33. Conclusively, commercial, of-

fice, warehouse, and logistics properties as well as buildings for institutional care 

appeard as the four major building types within the research case. Considering the 

definition of commercial properties displayed earlier in table 2, the study sample 

turned out having no involvement with transport and communication buildings, 

assembly buildings, public utility buildings or energy supply buldings. Therefore, 

the study results aren’t applicable to these particular building types due to lack of 

connection and experience with these kind of properties among the sample group. 

 

Figure 33. Building types involved in the work of research participants 

 

4.2 Case overview 

Case companies 

The research sample group consisted of REM and CREM professionals from various 

occupational groups and companies, considered relevant regarding the Finnish 

real estate and construction industry. Therefore, the case is a representation of 

commercial real estates from all across Finland, covering five different companies 
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in total involved with property possession, ownership or REM. With varying em-

phasis regarding the core businesses of the companies included in the case, the 

distribution of building types can be considered diverse. Thus, these companies 

make relevant observation units in relation to the study objectives. Simply, the 

case involves the public and the private sector as well as limited and listed com-

panies, with representation from both managing agent firms, CREM units, and rep-

resentatives from property owning companies. All the companies invovled in the 

case, which were represented by 9 separate REM professionals in total, were: 

• Kesko Oyj 

• Mileway 

• Newsec Property Asset Management Finland Oy 

• Posti Kiinteistöt Oy 

• Tredu Kiinteistöt Oy 

Kesko Oyj 

Kesko Oyj is a Finnish, commonly recognized private listed company with core 

business focused on the retail sector (K Group 2022). According to the information 

found in the company webpage, the store sites of Kesko are divided into four cat-

egories: strategic properties, basic properties, realisation properties, and develop-

ment properties. Strategic properties are described as the most relevant for the 

company’s business operations, classifying as properties that Kesko “wants to 

own", and thus covering 62% share of their portfolio in the 2nd quarter of 2022. 

Basic properties are something that the company currently owns, but in their own 

words “could sell and then lease back”, covering 25% of Kesko’s property portfolio. 

Development properties again refer to plots and properties that require "develop-

ment to fit their planned purpose", with the share being 13% of the totality. Fi-

nally, realisation properties by the company’s own definition, define as property 

assets that the company “no longer has use for", with the share of such buildings 

being 0% of the portfolio in the second quarter of 2022 (K Group 2023). 

Tredu-Kiinteistöt Oy 
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As discussed, the public sector and public limited companies own around 18% of 

the totality of the Finnish building stock, and by means of Tredu-Kiinteistöt Oy, this 

segment was represented in the study case. Tredu-Kiinteistöt Oy is a jointly 

owned, limited company with several property assets located in western Finland, 

with the ownership being divided between multiple cities and municipalities 

mostly from the same region. Furthermore, the City of Tampere holds the highest 

share of ownership of the company, 66,46% of the totality. In the company’s own 

words, Tredu-Kiinteistöt focuses on the construction, lease and maintenance of 

educational buildings primarily (Tredu-Kiinteistöt Oy, 2021). 

Posti Kiinteistöt Oy 

Posti Kiinteistöt Oy is a limited company, however it reflects both the public and 

pricate sector in a sense and sheds light especially from the CREM aspect regarding 

the research case. According to the examinee from this particular company, the 

key purpose of Posti Kiinteistöt Oy is at first hand to serve as supportive, non-profit 

organization for Posti Oy which is a state owned delivery and postal company in 

Finland. More specifically, and according to the information provided online by 

Posti Group Oyj (2023), Posti Oy is a subsidiary of Posti Group Oyj which is a leading 

delivery and fullfillment corporation operating across Finland, Sweden and Baltics. 

Newsec 

Newsec (2018) is fundamentally owned by Stronghold Invest, a holding company 

that by definition “owns, invests and develops real estate companies in Northern 

Europe”. Furthermore, Newsec as a company characterizes as the “leading ser-

vices company in real estate and renewable energy”. Representing one of the five 

core business areas of this managing agent company from the Nordics, Newsec 

Property Asset Management offers “full-range portfolio management” to its cli-

ents from “hands-on technical services to strategic analysis and planning” (Newsec 

2018). Regarding the case, this company comprises all the areas included in the 
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REM value chain, from asset management to property-, leasing, facilities and pro-

ject management. 

Mileway 

Mileway, in the company’s own words, is the “leading last mile logistics real estate 

company in Europe”. Hence, it is an international company with the core business 

oriented towards real estate investing and property ownership. Regardless of the 

company operating in several nations across Europe, Mileway Finland specificially 

possesses a portfolio of 20+ assets located in urban areas across Finland (Mileway 

2023). This being said, Mileway provides an adequate representation of property 

ownership and real estate investing to the research case, providing insights from 

portfolio and asset management explicitly. 

4.3 Questionnaire results 

As shown earlier in figure 30, the questionnaire consisted of five sections with a 

different aim in each set of questions. The results for the empirical questions in 

the questionnaires are presented in the following subchapters by addressing the 

themes of twin transition separately. 

4.3.1 Twin transition 

The questionnaire began with examining twin transition as a phenomenon by cap-

turing the opinions of the research participants in this regard, shown in figure 34. 

With questions supported with certain images presented in appendix 1, the re-

spondents were asked to estimate the significance of real estate and construction 

industry in this context, and also to evaluate the impacts of digital- and green tran-

sitions towards their own profession now and in the future. Moreover, from the 

alternatives also shown in appendix 1, the examinees were asked to estimate the 

significance of the enabling technologies and infrastucture as well as the high-im-

pact applied technologies of industry 4.0, in relation to real estate and construc-

tion industry.  
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Figure 34. Influence of the twin transition 

As shown in figure 35, digital transition was addressed next in the questionnaire 

in more detail, in questions 11-17. 

 

Figure 35. Digital transition – impacts in the REM value chain and the added value 
attributes 

In reference to appendix 1, question 12 was a follow up question to question 11, 

producing two open replies in total: 

R1: "The digitizing of technical appliances is increasing rapidly." 

R2: "Considering the entire real estate value chain, the maximum benefits 
from digitalization should be obtained." 
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Furthermore, questions 18-22 addressed the impacts of green transition towards 

commercial property as well as REM, and the results are displayed in figure 36. 

 

Figure 36. The infuence of green transition and the most important parties in its 
expedition 

Again, shown in appendix 1, question 20 was an optional question which allowed 

the respondents to argue their choices, producing five open responses in total: 

R1: “Sustainable development solutions usually call for investments and 
capital. Succeeding in the circular economy solutions requires engagement 
from the users.” 

R2: “Everybody has their own role. The user observes the property on a 
daily basis and reports to the manager, who in collaboration with the 
owner discusses the matter based on the evidence found from data and 
observations.” 

R3: “Primarily the owner has the main responsibility of the expedition, and 
thus steers the actions around sustainable development and circular econ-
omy.” 

R4: “For one's part, all parties are capable of having an impact on these 
things.” 

R5: “The user's accountability is significant by means of i.e. correct waste 
management or commuting via public transport, by bicycle or by foot.” 

 

Distribution and popularity of potential environmental certificates amongst the 

commercial properties that the respondents deal with in their profession, was also 

examined in this chapter of green transition, with the following outcome displayed 

in figure 37. 
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Figure 37. Popularity of environmental certificates within the case 

 

4.3.2 Information and data 

The third and final theme, information and data, was discussed in questions 23-27 

with the results being shown in the following figures 36 and 37. 

 

Figure 38. Data collection methods and types of data in commercial properties 

 

Figure 39. Current level of data utilization and future development areas 
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In the final question of the questionnaire, the respondents were allowed to argue 

their opinion to question 26, resulting in two open replies as follows: 

R1: “Real estates contain a lot of technology and appliances which create 
data. Applications for data aggregation, modification, and visualization 
have not lived up to the digital development and therefore the produced 
and available information cannot yet be utilized in management suffi-
ciently.” 

R2: “All the (data) factors that are listed in question 26, are still very much 
in their infancy.” 

 

4.4 Interview results 

Similar to presenting the findings from the questionnaires, the findings from the 

interviews are categorized under the themes of digital transition, green transition 

and information and data. From the complete interview scripts shown in appendix 

2, a synopsis to address the focal areas of each theme, is presented under separate 

subchapters. Referring back to figure 31, each theme included 9-10 questions in 

total, starting off with 4-5 questions which addressed the key concepts, the focal 

areas. The second section of the interviews dealt with the concepts of value prop-

osition, added value and value added from economic and customer perspectives. 

The final part in each theme elaborated on the internal processes, learning and 

development perspectives, in relation to Finnish commercial properties and REM. 

Referring to appendix 2, some of the questions were supported with certain, sug-

gested perspectives, for framing the interviews.  

4.4.1 Digital transition 

The first section of the interviews focused on digital transition, in a way described 

in figure 40. The first questions addressed the concepts of digital transition in REM 

and commercial properties, suggesting perspectives such as process, human, 

space, effectiveness, flexibility, customer satisfaction, for diversified insights. Also, 
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the examinees were encouraged to embrace both strategic, tactical, and opera-

tional standpoints in their replies to some questions, as shown in appendix 2.  

 

Figure 40. Theme 1 – digital transition 

Digitalization 

According to the participants, digitalization has been used in the planning of real 

estate and construction for some time already, and is being used in the manage-

ment and maintenance of commercial properties daily. Digital interfaces, such as 

subdistribution boards in the building automation systems, enable overseeing the 

technical functionality of the buildings in real-time. Digitalization also enables the 

collection and utilization of operational data, such as systems failures, anomalies 

in energy consumption, or technical malfunctions, but also information regarding 

occupancy or customer experiences. Most respondents agreed with the idea that 

digitalization allows for remotely monitoring, controlling and managing buildings 

systems and functions as well as REM processes in commercial properties. 

R1: ”The first thing that comes in mind is the planning of real estates based 
on data. This has of course been used in architectural planning for a long 
time and that way the facilities can be turned to a virtual based model (--). 
Second, utilizing digitalization in the usage and maintenance of commercial  
properties requires exceptionally high amount and reliable data and there-
fore the data aggregation, saving and storing all the available data and so 
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forth, kind of lay the groundwork for the utilization of digitalization in prop-
erty usage and management.” 

R2: ”For example an electric building service manual, through which basi-
cally all the daily processes are run (--). That is pretty much the cornerstone 
for procuring the maintenance services and repairs as well as saving the 
important information, and also overall in terms of management. Then, 
considering for example the communications and contacting the users of 
the facilities, digital monitors placed in staircases as well as info screens in 
the hallways are growing in popularity and thus diminish the old fashioned 
paper communication so that the information gets exchanged in real time” 

 R4: “(--) at least from the perspective of leasing and ownership, digitaliza-
tion highly relates to different systems, how and what kind of data is col-
lected from various sources and how it is utilized. Therefore, and especially 
in commercial real estates, a lot of data is collected from the users, i.e. 
experiences from occupancy, that in my own profession at least is strongly 
present. And digitalization in general has such a huge role in this job in 
general, that it is hard to separate to whatever digitalization may imply to 
since it is happening around you in silence continously. (--) As major share 
of the work is done via computer anyway, and the rest is about interacting 
with a customer face to face, negotiating and so forth. So thereby digitali-
zation for me personally means the easiness these applications and sys-
tems provide that are used in daily work to help with handling and closing 
out i.e. the negotiation processes.” 

R6:”In many commercial properties or shopping centres specifically that I 
work with, most solutions are digital whether it is about REM, customer, 
or internal, team related activities that they concern so there is like three 
different aspects to it. Thus, digital solutions enable working with multiple 
shopping centres simultaneously, for the processes are basically the same 
between these buildings. Of course, they are all physical, individual assets 
that are separately located somewhere in the area, but most solutions 
within them are digital.” 

R8: ”From REM standpoint, the digital solutions relate more heavily to the 
maintenance side of things so that energy efficient, both operations and 
circumstances, are thus monitored.” 

In summary, digitalization enables predictive and proactive maintenance and re-

pairs to be conducted, as well as remote surveillance of building conditions. There-

fore, it allows for retaining the conditional stability and safety of the building, and 

for its occupants. Furthermore, controlling the building conditions today increas-

ingly happens through a digital service, i.e. cloud services and other platforms and 
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applications. The participants suggest that with digitalization, capturing the cus-

tomer data as well as service requests via digital channels should allow for the 

proprietor to provide better customer service for the property users. Not only 

does this improve the customer satisfaction, but also brings about resource effi-

ciency by reducing the need for human input and manual work. It could be stated 

that the benefits of digitalization in commercial properties actualize in better con-

ditional and operative quality and improved efficiency and effectiveness in terms 

of technical processes and REM. Overall, satisfied tenants and users contributes 

to higher rates of occupancy, which results in increased profitability. 

Artificial Intelligence 

The respondents underlined the importance of AI utilization in various systems 

such as automatic doors and heating, ventilation, and air conditioning (HVAC), to 

optimize the building functions based on data from various conditional indicators. 

R1: ”Artificial intelligence has over the years slided into different systems. 
For example in today’s automatic door systems there are intelligence 
boxes measuring the use frequency, thereby predicting the need for future 
maintenance or repair, hence providing this information to the property 
management unit. Also, the AC and automation and the entire HVAC sys-
tem follows the spatial tempteratrures, carbon oxides, humidity and so 
forth via programmed automation, and according to the user volumes and 
frequencies it can steer the building automation system to intelligently 
produce enough heat, air exchange, etc.” 

R6: ”From the standpoint of a shopping centre, or the customer, AI is uti-
lized a lot in for example marketing solutions (--). For customer recognition 
for instance, to whom targeted marketing can be pointed at in social media 
or something, but also in the facilities it can be detected i.e. what kind of 
registration numbers in terms of region are driving into the building. 
Thereby, acquiring information where the customers are coming from al-
lows to deliberate on the economic target areas of the shopping centre 
and prepare targeted marketing for attracting those customers in specific 
and who frequently visit us, bringing more money to the owner too. During 
the COVID era, we had dicsussions about the two most important indica-
tors regarding our business, the visitors and sales, for which we had meas-
urement systems prepared at each entrance of the building for daily mon-
itoring. So in a way, my job was to bring in more customers meanwhile the 
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status quo was to avoid crowdedness and gathering in the same place. So 
with our supplier, who provided the systems for calculating the visitors, we 
came up with different ideas with AI involved to i.e. estimating the number 
of concurrent customers. I’ve also heard that somewhere in foreign coun-
tries there were even solutions for diagnosing the disease via temperature 
measuring. Yet, and apart from corona, such applications and solutions 
could even create 3D modelling and provide me with customer data; 
whether it is adults or children, men or women from different groups of 
age, that are visiting us at the time. However due to certain GDPR regula-
tions that prevail in Finland, the utilization of these solutions has been only 
partial, yet there has been many ideas on the table.” 

R5: ”In this moment of time the magnitude in which AI is utilized in com-
mercial properties or in REM is very little, but for sure if we look at building 
automation, there is AI to some extent. Like, in all types of measuring, 
steering and optimization of processes are driven by some type of AI. But 
again and in terms of REM, there is not much that comes in mind, so maybe 
that is for the future then.“ 

R7: ”There is AI involved in for example twilight switches for indoor and 
outdoor lighting, constantly detecting the level of daylight as in the amount 
of lux units, and once it falls under a certain ratio the lights are switched 
on. And it is also supported with a back up system, in this case, an astro-
nomical clock so if by any means the twilight switch became dysfunctional, 
it will automatically follow the astronomical clock that is configured with 
the standard lux levels of the region or the nation. Also, in each property 
we posses, we have building automation systems through which every-
thing is run: cooling, AC, temperatures. So everything that we have decided 
to connect with the building automation, hence why I believe it is the high-
est form of AI that we currently have supporting our operations." 

 

In terms of energy management, the respondents addressed AI’s ability to inter-

pret e.g. the weather and even optimize heating and cooling predictively and ac-

cordingly. AI utilization also realizes in smart sensors, used to measure for example 

the carbon dioxide levels in the indoor air. With AI determining the conditions of 

operating environments, it may adjust e.g. ventilation by itself and completely au-

tonomously. The respondets argue that as of late, AI has also been implemented 

more and more into lighting systems including motion detection mechanisms and 

the ability to identify lux-levels, but on the contrary, it is much applied in market-

ing solutions such as targeted advertising and customer recognition also. Argued 
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by some, AI is currently not very widely used in the REM or internal processes spe-

cifically, however the respondets expect this to grow in popularity in the future. In 

summary, the respondents exemplify the most useful abilities of AI regarding com-

mercial properties to be the conditions optimization and adjusting, as the most 

visible form of it. 

R5: ”The building automation system itself both stores and produces digital 
data that can be then utilized in REM. Surely, the BAS thus becomes the 
most evident tool for real estate management. But especially and already 
from the standpoint of green transition, during the years of 2021-2022 we 
as a company have had an enormous emphasis on both constructing re-
newable energy and energy management systems overall. This means, and 
in relation to digital solutions, that we have constructed 0,6MW of solar 
power connected via inverters to our energy management system and 
cloud service in real time, with personalised user access. Furthermore, 
these inverters are transmitting data to the info TVs of our educational 
buildings about the energy production, which again can be used for not 
only marketing purposes but also for the users to simply keep track about 
the energy consumption of the building as well as the generation capacity 
of the renewable energy themselves.” 

 

Digital solutions 

The responses suggest that digital tools and electronic platforms are used in vari-

ous stages of a property's life cycle, including planning, construction, and occu-

pancy. Respectively, digital tools allow for more efficient operations and mainte-

nance, by exploiting the building automation to optimize the technical building 

functions as well as the energy usage. Potential use of virtual and augmented re-

alities in marketing and user guidance within retail properties and shopping cen-

ters especially, were addressed by some participants. Also, electronic devices for 

workflow surveillance and facilitating the Working Time Act policies, with employ-

ees clocking in and out digitally, reflect how digital solutions secure compliance 

with organizational policies and support corporate management. Moreover, dif-

ferent analytics tools for reporting the technical status of building equipment and 
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machinery such as the HVAC systems, also received notable attention by the re-

spondents and were exemplified with specific real-life cases. 

R8: ”The digital service to which I referred to earlier, the HVAC analytics, is 
also heavily based on AI. It follows the building automation functions and 
more specifically the energy consumption patterns, which is where the AI 
comes in play for example in terms of identifying anomalies through calcu-
lations with a certain formula, thus predicting a potential consumptional 
increase or decrease based on its observations. (--) and yes, this system is 
a cloud-based service. Diving deeper into AI, the building automation sys-
tems surely utilize it to some extent too. So in a way, these are pre-pro-
grammed systems, but at least in the modern ones, AI operates spontane-
nously i.e. via detecting the daylight and motion, so that the lighting and 
AC for example are optimized autonomously and automatically based on 
the space usage ratio or other external stimulus which can be measured.“ 

Conclusively, the use of sensors and smart technology has established real-time 

measurement of building conditions and indentification of changes, which triggers 

the implementation of cost-efficient operating models and enhancement of the 

building usage. However, a discrepancy may occur in the implementation of mod-

ern technologies, as the perparedness and technical infrastructure for digital solu-

tions to be applied, appears to be more advanced in some properties than others. 

The importance of considering the financial aspect when implementing such tech-

nologies are emphasized by most participants, also pointing out the need for data 

accessibility and integrating the applicable information acquired from various por-

tals. Impacts of e-commerce on the core business of commercial properties is 

worth considering, for online shopping appears to be a competitor for shopping 

centers and retail properties today. Hence, the development of digitalization 

should be taken into account to adjust to the changing consumer behaviors and 

needs, in the real estate sector. The respondents saw integrating AI with REM op-

erations as a possibility, with potential to provide property owners valid infor-

mation to support investment decisions explicitly. Overall, the incorporation of 

digitalization and information management into REM activities has the potential 

of improving efficiency and accuracy in decision-making, despite the challenges 

regarding the integration and data accessibility, noted by the respondents. 
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R1: ”Considering management, and from the perspective of financial man-
agement especially, the more, and more reliably any information is ac-
quired about the building usage in terms of i.e. energy consumption or how 
through digitalization and developing information management the condi-
tions can be optimized, these things obviously have an impact on getting 
specified understanding of the most cost-efficient operating models re-
garding the real estate. Then of course, with all these sensors which have 
frequently been advancing into so called smart sensors, the conditions and 
changes in the buildings can be measured in real time e.g. in case of a var-
iance in the internal or external conditions such as the weather.” 

R9: ”Managing the big picture and the contractual side of things as well as 
the overseeing the property development and capital expenditures and so 
on, are the primary tasks of an asset manager. So in our world and within 
these practises, we still use a very basic type of reporting. For instance, to 
compile the building management plans, no automated solution hasn’t yet 
been developed for this from my perspective or at least this is something 
that is yet to be discovered. So many things are still conducted manually.” 

 

Value from digital transition 

Regarding the customer value proposition, the findings imply that the benefits 

from digital transition have to do with cost savings, better economic and technical 

efficiency, and increased knowledge and understanding of the building opera-

tions. Automated processes and real-time monitoring through digital platforms 

and services were estimated to reduce the need for manual work and labor, also  

downsizing the amount of maintenance debt, which benefits the property owner. 

Digitalization, digital solutions and AI altogether can be seen as the fundamentals 

of gathering property data such as consumption levels and usage patterns, which 

can be exploited to improve operative and business performances as well as cus-

tomer satisfaction. Digitalization was said to elevate communication between 

owners, managers, and tenants, allowing for a more collaborative approach to ex-

changing feedback as well as to make accurate decisions. In addition, modern 

technology assists leasing and marketing processes by providing adequate infor-

mation for e.g. promotional and contractual purposes. Thus, digitalization clearly 

contributes to the transparency and reliability of property-specific information, 
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and thereby strengthens the credibility of the building for its occupants and to the 

public. Overall, based on the findings, there is potential for value growth and ad-

vanced technical performance for the property assets from adopting the key tech-

nologies of digital transition into the building operations and real estate business, 

as this should provide convenience and cost savings to all the stakeholders. 

R1: ”I believe that by following correct data and information, it can be 
pointed out if the building, in terms of energy efficiency for example, 
reaches a level which in comparison to other, corresponding properties, 
certifies it as a valuable object of investment. (--) from the user's viewpoint 
I would emphasize the reliability, predictability and safety regarding the 
occupancy and of course for the building to be environmentally friendly. 
The idea, that with factual information we can assure the users that the 
building meets all the quality requirements verified in reliable data, and via 
information management as well as real time monitoring the conditions 
will also maintain their correct course, should emerge credibility and trust 
amongst the users about their selected place of operations. So that they 
have made the right choice also from the building perspective.“ 

R4: ”In terms of REM, let’s say we have a certain asset that we are desper-
ately trying to sell, or a premise to lease. So the property owner naturally 
draws the big picture regarding management, coordination and strategy, 
while the duty of the managers is to go on and implement and expedite 
these things in practice. The value proposition, how a customer benefits 
from our service or product, is that in our leasing processes for instance, 
certain types of values and pledges determine the actions taken in reaching 
the goal of finding new tenants. And as we also represent the owner in 
these activities, we are the one creating the environment and the commu-
nity together with our service providers, within the properties. So despite 
the starting point, for us to be able to develop things according to the re-
ceived feedback and plans that have been made are of essence, striving for 
meeting our value proposition and the idea that the users may focus on 
their own core business meanwhile we ensure that the digitalization in the 
buildings lives up to the standards of today.“ 

 

Based on the replies, adopting digital transition establishes better working condi-

tions for users and tenants. More so, digitalization provides data that can be used 

by tenants in their own marketing efforts, such as by promoting the energy effi-

ciency of their business premises. Considering property users, there is also massive 



109 

 

potential in digitalization for improving the customer experience, for it enables 

providing more personified services for the end customers especially in shopping 

centers. Overall, the respondents address many ways for enhancing the value 

proposition for users and tenants by providing a high-quality, and convenient en-

vironment for occupancy. Regarding the value proposition towards the property 

owner, discussed by participants from managing agent companies, digitalization 

assists with accurate, data-driven decision-making and timely actions which are 

likely to increase the value growth, attractiveness and funtionality of the property 

assets. 

R2: ”For instance, AI provides direct surplus value through the building au-
tomation system optimization as we gain straight cost savings through the 
energy savings from heating, air exchange and lighting, that can be very 
distinct actions yet with significant financial impacts. So, solely and in 
terms of the money that is being put into the buildings, it costs less once 
the usage is optimized by AI.“  

R8: ”This particular owner and the properties I am responsible of managing 
are representing very strong green values. So their object is to gain energy 
savings as well as reduce the CO2 emissions from their buildings that can 
also be reported to the public. And from my point of view, with digitaliza-
tion and digital solutions such as the HVAC analytics or development of the 
building automation system, reaching these objectives is possible. So in 
this case, a year after the launch of the analytics service, a summarizing 
report was made from which we found that we had managed to diminish 
the energy consumption of the building by 24%, which measured in euros 
implied to a 75K of cost savings annually. The investment cost into this ser-
vice is 5,6K a year, so it was immediately paid back for over the next ten 
years. For users, the value proposition of safe and secure premises actual-
izes with the conditions complying with the official indoor standards. In this 
particular building, the classification of indoor environment was examined 
to be S2 generally, some premises even reaching the S3 level. This obser-
vation was also purely discovered via the analytics service, that has sensors 
measuring the air content which could then be benchmarked with the 
standard values for identifying the deficits. According to the anomalies 
found, we took action regarding the premises that didn't reach the desired 
levels and managed to implement certain changes. (--) S3 being the mini-
mum level that the Finnish Society of Indoor Air and Quality have set, in 
liters per second per person. And the highest grade, best level of conditions 
is S1, which from my understanding can only be reached in rare occasions. 
So the most common level is S2 which is already very good. Respectively, 
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similar actions can be taken considering the optimal temperature levels. In 
the summer or in winter, based on the analytics we know whether the con-
ditions of certain premises aren't right which often implies that the build-
ing technology such as cooling, or heating may be insufficient or malfunc-
tioning.“ 

 

The key benefits discussed by the participants relate to the acquisition and utiliza-

tion of reliable data regarding energy usage and technical solutions, which can im-

prove the level of management and usage of a property. AI is mentioned by ma-

jority of the participants as a way to optimize the BAS and produce direct cost 

savings. Digitalization is expected to add value to a property, both in terms of 

cocrete asset value growth and for the stakeholders too. For example, reaching 

high quality physical conditions in the building can result in environmental certifi-

cation that benefits both the tenant and the owner. Respectively, digital solutions 

seem to make the daily operations easier and more effective for each party in the 

REM value chain, based on the replies. Digital solutions were primarily viewed as 

a tools for optimizing maintenance and service procurement, but some respond-

ents also addressed the ability to improve customer experience through digital 

processes which reduce the lead times of customers. Potential challenges of 

adopting digitalization were also discussed, considering the initial costs of imple-

menting new technology and the required long-term attitude, in order to find suc-

cess from it. The substantial suggestion was, however, that applying digital tech-

nologies should outweigh most of the initial investments in the long run.  

R5: ”If we look at a very typical version of a lease agreement where all the 
maintenance costs are allocated inside the rent of the tenant, we use the 
term called maintenance charges. So the savings that the owner is able to 
achieve through certain investments contributes to these maintenance 
costs which also realizes for the tenants through diminished maintenance 
charges as in direct surplus value, and also brings forth added value to the 
property owner in terms of PR so to speak. With digitalization it is possible 
for us to also optimize a major share of our service procurement overall, 
to outsource services more effectively. We may also determine the level of 
maintenance, i.e. the cleaning a lot more effectively via utilizing certain, 
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enhancing maintenance solutions, again actualizing within the mainte-
nance charges which eventually concretises for the tenants.“  

R8: ”Cost savings of course within the maintenance charges in this case, 
which also realizes to the users in a sense that the rent is reduced in case 
of a maintenance fee type of lease agreement. But also the emissions of 
the building are reduced, CO2 for example. Furthermore, good building 
rating in the form of environmental certificates can be acquired which is 
an indirect added value again for the owner, for when applying an environ-
mental certificate, the energy efficiency in the building operations allows 
for a higher score. For the users, the example of value added relates to the 
level of maintenance charges. So, in terms of property economics, via en-
hancing the energy efficiency, the consumption and the energy costs can 
be reduced for the users directly impacting their fixed costs through dimin-
ished maintenance charges. An indirect point of view could be, typical for 
bigger organizations at least, reaching the corporate level emissions reduc-
tion targets that are supported naturally when occupying in a energy effi-
cient property with a low carbon footprint.” 

 

Internal processes, development and learning 

According to the participants, digital transition at best supports the property ad-

ministration and management through real-time tracking and improved under-

standing of any arising economic or operational issues. Additionally, digitalization 

enables automating certain tasks such as marketing, and allows for location-inde-

pendent and flexible working methods for the REM experts. It was suggested that 

implementing digital solutions often calls for a positive attitude for the output to 

become positive as well, and a certain level of preparedness for data management 

and analyzation to begin with. Operating systems that are user friendly and feasi-

ble turned out as great tools in the daily work of REM experts, bringing easiness.  

R2: ”Via digital services and solutions we get closer to the premises func-
tioning in an optimal way, so that we can react to changing circumstances 
and conditions more effectively with AI tirelessly monitoring the building. 
We get all the automation alerts and other critical signals that are possibly 
ongoing, so it is essential and would be unorthodox instead not to exploit 
such services or possibilities in today's professional building management“ 
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R5: ”At best, and when discussing knowledge management, to find the in-
formation in the right place and effectively can be seen as a donkey bridge 
to job satisfaction when a simple task requires less time and things proceed 
effortlessly and in a desired manner. (--) strategically, the property owner 
is responsible of guiding the suppliers to provide maintenance services in 
a certain way. And having the data from the costs for example about the 
maintenance expenses per cost centre, we can manage the property-spe-
cific service output of our suppliers better. I personally prefer the term lev-
els of maintenance as something that in our company we actively monitor. 
So there might be assets to which we are willing to provide a full range of 
services, so that the technical conditions and circumstances exceed a cer-
tain level that we are hoping to reach. Whereas regarding some properties 
in our possession, we strategically see only having a life cycle of no more 
than 1-5 years left, which is where we naturally arrange a level of upkeep 
that aligns with our real estate strategy in this regard. So that the asset 
remains feasible for the next five years and is maintained for the conditions 
to remain healthy and safe, but aren't necessarily being improved. This way 
the cost level we are pursuing also remains reasonable considering the fu-
ture plans for the assets and a possible exit.” 

R8: ”In my opinion, the operational reliability of the properties increases 
significantly when there are less functions relying on the human input. Not 
to belittle the position of a human in this regard, but the fact that whatever 
the building automation can control autonomously in accordance with sig-
nals from different sensors, a machine is much more capable in processing 
these massive information flows compared to a person trying to manage 
such entirety. (--) so not only reliability, but also the traceability will im-
prove as often these digital building solutions comprise a way of monitor-
ing their expected output, whether it is the lighting or the AC that is under 
observation.” 

R7: ”Surely digital solutions ease my work drastically by bringing forth ef-
fectiveness. So that I can see the processes digitally and get the reports. So 
instead of walking around with a temperature meter on site, but through 
different applications I may monitor the operations and make the required 
changes which is definitely something that brings effectiveness in our pro-
cesses.“ 

 

Regarding the future development of digital transition, ideas of process automati-

zation and use of robots in REM activities and building operations, were discussed. 

On top of that, some respondents even argued that due to the superiority of AI in 

conducting certain tasks, there is a possibility for it to replace a human completely 
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in some cases. All in all, the responses suggested that the adoption of digital solu-

tions in REM activities can lead to improved efficiency, effectiveness and job sat-

isfaction. 

R6: ”Since all the technical devices have become smarter through digitali-
zation and automation, whenever there is a risk of some sort, the sensors 
to reach alarming levels, we get the alerts immediately with no presence 
required on site. For example regarding waste containers or other machin-
ery that include sensors, which notify the need for emptying effectively in 
real time. Resulting in velocity and rapidity, and obviating the need for hu-
mans to be present all the time monitoring the conditions. (--) another 
viewpoint which came to my mind regarding the prevailing labor short-
ages, is that with AI and robots, this shortage could be responded to at 
least in shopping centres for certain businesses. That is something that 
could bring added value and cost efficiency, considering i.e. cleaning robots 
or automated solutions in outdoor maintenance. We even have our first 
tenants considering such solutions in restaurants; robots to pick up the 
dishes and deliver meals to customers. Furthermore, the robots could be 
programmed with simplest of greetings such as enjoy and thank you, which 
all in all is something that could provide first aid to the entrepreneurs, in 
case their option is to close out the restaurants due to lack of workforce.“ 

R7: ”Considering maintenance, one of the major expenditures that we 
have comes from cleaning. Together with the cleaning company we have 
now discussed developing the process, to clean some of our premises with 
robots perhaps. As our cleaning costs per year are several millions, we 
hope to release at least some of the staff for other important tasks, and 
utilize robots for cleaning up large surface areas such as the terminal floors, 
for instance. (--) I assume this type of solution has its pros and cons, for the 
users always see threats in such scenarios, e.g., the robots causing a colli-
sion course in the production facilities. Yet, and on the other hand, they 
are interested in reducing their costs and developing the processes. So I 
believe a good discussion will arise from this topic, with certain compro-
mises required from each parties to find a common ground." 

 

4.4.2 Green transition 

With a structure similar to the first theme, green transition and its focal areas were 

addressed in the next theme of the semi-structured interviews as displayed in fig-

ure 41. 
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Figure 41. Theme 2 – green transition 

 

Sustainable development 

It appears that sustainable development is an important consideration in today’s 

planning, construction, usage, and maintenance of commercial properties, 

thereby connecting it to the entire building life cycle. Regarding sustainable devel-

opment, the participants discussed the increasing usage of energy-efficient solu-

tions, selecting sustainable and eco-friendly materials and technical devices with 

long lifespans, and lowering the environmental impacts of commercial properties 

via accurate maintenance and repairing. Simply put, regular and timely actions re-

garding the property upkeep were claimed to extend the intended building life 

cycle and bring about multiple economic and environmental benefits for each 

stakeholder in the value chain. From business perspective, sustainable develop-

ment has become a factor in attracting new as well as retaining current tenants. 

The respondents suggest that since most businesses today have certain account-

ability standards and goals regarding sustainability, companies now prefer busi-

ness locations and occupancy in properties that emphasize and reflect green val-

ues. Correspondingly, even the institutional investors today appear to prioritize 
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sustainable development as a matter of image and reputation. As diverse exam-

ples of expediting sustainable development arose from the replies, most partici-

pants underlined especially the adoption of energy management systems and 

other digital tools for tackling any business concerns and exhibiting corporate re-

sponsibility. 

R5: ”Our company compared to other major property owners may have 
adopted the so called ESG concerns a bit late, but in 2021 we began devel-
oping our energy management process for instance. So first, we put our 
energy management systems in order by acquiring a suitable application 
and ensured the inclusion of accurate metadata. We made sure that 100% 
of our consumption data was transmitted into the systems after which we 
procured energy management services and consultancy for managing our 
energy efficiency. The way how this becomes realized to the property 
owner is primarily that to be able to diminish our energy usage, causing 
direct cost savings. This again actualizes for our end users in the mainte-
nance charges of the tenants and expenditures in facility services, resulting 
in improved customer satisfaction. Our rental levels hence decrease mean-
while our customer satisfaction grows, and in addition, considering the val-
ues we want to communicate, that we take the environment into consid-
eration, we are now on board with this type of development by demon-
strating sustainability more actively in our operations.”  

R9: ”Sustainable development, more specifically ESG which is the official 
term used in our department, and corporate responsibility in general, 
strongly relate to our core business and is something the customers also 
want. Hence, it is something we want to expedite for it is such a hot topic 
and a huge driver for everyone's operations. And if not directly, it is at least 
affecting in the backgrounds constantly. So as much as economic things are 
a business priority for companies, today, the corporate responsibility mat-
ters are equally so." 

Circular economy 

According to majority of the respondents, circular economy has played an im-

portant role in the real estate sector particularly in terms of waste management 

and recycling for quite some time already. On top of this, sorting and processing 

hazardous waste and providing recycling options for different types of materials 

has been emphasized more over the recent years, partially due to the tightening 
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regulatory landscape and legislation, but also as a result of increased environmen-

tal awareness. Yet, and due to the distribution of liability in traditional lease agree-

ment types, the tenants are often responsible for handling their own production 

waste, which is why the most eco-friendly waste management and recycling prac-

tises may not be embraced by default, by the property owners and managers. 

R2: ”Merely it can be seen in the provision of different recycling and waste 
management alternatives, and in case there is a specific business operation 
going on in the facilities that produces certain type of hazardous waste, 
that this could be effectively processed and sorted. But on the other hand, 
the operators are often the ones responsible for this, instead of the prop-
erty management having to deal with these concerns.“ 

R9: ”Waste management, in terms of complying with legislation and all 
that, has been a topic for quite some time. The level of reuse is more diffi-
cult to evaluate at least in our profession, for it is highly dependent on the 
operator and ofc this regulatory landscape, what can be recycled and re-
used from the emerging waste. On the other hand, also steered by legisla-
tion but more importantly the customer needs of today, create pressure 
on selecting more environmentally friendly solutions. We of course hope 
that in this case the costs also remain reasonable for all parties. For exam-
ple, constructing green buildings with i.e. roof coatings that neutralize ni-
trogen oxides in the indoor air or so, the overall benefits of such solutions 
should always be considered in relation to the investment cost. Something 
that the customers address and what is also steered by legislation nowa-
days would be the recharging points for electrical vehicles. Then there is 
solar panels and green energy in various forms, which we have to consider 
and surely link to the operational side of things in a tangible way." 

The conversations shed light especially on the trend of reusing construction mate-

rials particularly in premise modifications and in the context of renovating, as the 

respondents explained how this type of endeavour is more supported today in-

cluding various initiatives. Regarding REM and specifically the procurement and 

tendering processes, the contractor’s commitment to green values and circular 

economy were held in high regard, which reflects to the entire chain of operations. 

Moreover, the respondents argued that these values may even drive the entire-

supplier selection. On top of that, more efficient utilization of technology and 

adopting systems to support a self-sustaining energy production of buildings, were 

discussed: recycling of heat loss or e.g. installation of local power plants on site. 
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R3: ”I often try to guide the contractors already in the tendering stage with 
the query list that underline the reuse of materials if practicable and also 
to prefer products with CE marking that are classified as environmentally 
friendly by default. Nowadays considering the properties that I deal with 
the recycling is pretty advanced, having separate containers for paper, 
metal, glass, mixed waste and biowaste for instance. (--) the pressure in 
this regard is pretty much internal, to align our operating methods in terms 
of the query lists and documentation. And once someone notices a devel-
opment area, it is actively brought up into the table. We also have a person 
that keeps the documentation up to date. Moreover regarding the envi-
ronmental solutions and reuse, there is a responsible code of conduct be-
ing used with one of our clients that specifically emphasizes in the tender-
ing stage. Practically, it aims for getting the contractors to address multiple 
areas regarding sustainable development and the construction materials, 
recycling of wood and metal and so forth. This pushes the contractors to 
pay even more attention to their service solutions, and this way the sup-
pliers with the most sustainable endeavor may be selected for the job at 
least in this customership.“ 

R4: ”There is a waste disposal point for every property and the more it in-
cludes containers for different waste, the more satisfied the users are. We 
have put a lot effort into this during the last years and especially property 
management representatives have developed these services. Regarding 
reuse which is often relevant in modifications, lets say a wall should be 
moved by 1 metre to one way or another, to be able to reuse the old wall 
but instead reuse it is something at is emphasized surely, so that anything 
feasible is either stored or somehow exploited. Cardboard and the regular 
office waste surely has been collected for a long time, but for example 
what we have done this year based on our user feed back, is arranging con-
tainers for plastic waste for our users a lot.“ 

R1: ”In the retail sector circular economy has been highly emphasized in 
terms of waste management and recycling at least. For example bottle re-
cycling regarding the required technical solutions is something that comes 
to mind first, utilizing the high-end technology at the time. Also, for the 
retail sector identifies as the forerunner in refrigeration system solutions 
and efficiency in this regard, another important thing is to of course set the 
reuse of the condensation heat, so that the excessive heat is recycled in 
the buildings. So once the refrigeration systems produce condensation 
heat, it is stored and recycled to support the heating systems. And thereby 
the retail property may have a self-sustaining heat production for major 
part of the year." 
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Storing and exploitation of reusable materials were linked to modern property de-

velopment and project managent activities by the respondents, almost as a pre-

requisite. The participants also deliberated on the “green code of conduct”, con-

sidering the procurement and purchasing processes in REM. It appears that today, 

evaluating the carbon footprint of the actions as well as the selecting the most 

evironmentally friendly construction methods and materials, are in favour. More-

over, some participants argued that avoiding demolition of properties may even 

be a guiding principle in their selected real estate strategy, driving them to priori-

tize sustainability and life cycle thinking in the financial planning and property de-

velopment. Ultimately, to engage all the stakeholders in the value chain into the 

consideration of environmental impacts and carbon footprint, appears to be 

worthwhile in today’s REM. 

R5: ”We prefer the term service network, so as the property owner, and 
regarding our properties, the construction is steered by the service net-
work of our end users. In case a property is let from the service network, 
we primarily attempt to recycle and reuse the existing furniture. And once 
the property is excluded, or ends up vacant, it becomes a development 
property for us, resulting into a possible realisation, development in land 
use planning, or subleasing. So principally, we avoid the demolition of the 
properties and regarding major renovations, new construction, and for 
some of the smaller projects, we bring along the carbon foorprint calcula-
tions, comparing the carbon footprint of different construction methods. 
Say, we have a property that is approaching the end of its technical life 
cycle thus calling for an overhaul or demolition prior to new construction, 
which is where we consider the options from the carbon footprint perspec-
tive and apply this into our final decision making.“ 

Sustainable solutions 

As discussed, various sustainable solutions in commercial properties highlighted 

by the respondents such as the exploitation of heat recovery within the air condi-

tioning and refrigeration systems, to support the initial heat production with recy-

cled waste waste energy. Other, more traditional examples of sustainable solu-

tions had to do with the provision of waste management alternatives within the 

buildings, i.e. providing separate containers for different types of materials. Yet, 
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the respondents mentioned ways of advancing the waste disposal with smart sen-

sor technology to monitor the utilization rate, resulting in diminished emptying 

frequencies for the containers. 

R7: ”We have separate locations for containing different types of waste 
that are then disposed to larger containers at the waste dock. We also have 
suppliers for emptying these containers, and via our energy reporting sys-
tems we are able to specify how many tons of waste each emptying has 
included for using them on full capacity, to reduce the need for emptying 
overall. Simply because that is disadvantageous financially and for the en-
vironment too, to empty half a waste press.“ 

Furthermore, a few respondents discussed new opportunities from locally produc-

ing either electricity or other commodities on site, which could also be a way of 

maximizing the space utilization rate of the property by utilizing the rooftop for 

instance. Such innovations along with other sustainable solutions also contribute 

to applying an environmental certificate, which appear to be highly appreciated 

by both the owners and the users. These certifications, however, often call for high 

standards and may require major overhauls and renovations prior to applying for 

these certificates. 

R6: ”If you look at property owners, in a sense they compete in terms of 
who is the most capable expediting the green values, for the built environ-
ment infamously is considered to load the environment heavily. So sustain-
able development surely is a part of our everyday work in various ways. 
Considering both the supply and demand in tenancy, there is a competition 
between property owners to be able to provide the greenest possible out-
come and services. And some brands are very strict in terms of occupying 
just any property, but instead they tender out the available business prem-
ises based on these green values. And in construction this is considered a 
lot of course, which can be seen in decisions made by the owners. It is im-
portant to have environmental certificates today and be able to communi-
cate this, but also something more visible that is done for the customers 
lately at least in shopping centers is that we i.e. have a beehive on the roof-
top for local honey production for our cafeterias to utilize as for one exam-
ple out of many. (--) LEED and BREEAM have been the desired certificates 
which are pursued, to first achieve and then be retained within all our 
properties. Today, however, it isn't enough to have just any certificate, but 
it has to exceed a certain level as well. So, thinking back five years when 
something might have been enough, now the baseline is to only apply for 
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the certification once it is guaranteed to reach a certain level. The level 
good is pretty much a prerequisite in each of our properties, but even with 
this there might be challenges due to the original intended use of the prop-
erties not being a shopping center, calling for major overhauls and renova-
tions into the building automation for example. In one case, we decided to 
postpone seeking a certification until ensuring the utilization of the con-
densing heat from our retail tenants, in order to get a higher score. Also, 
we decided to renovate the rooftop prior to this, to set up solar planers 
which would also bring extra points in this regard.“ 

R8: ”Following the objectives of sustainable development, for example the 
waste management is optimized, minimizing the amount of mixed waste 
through user guidance. But also, that we unanimously take away such con-
tainers and replace them with plastic and energy waste bins so that any 
type of waste causing more stress on the environment is diminished and 
furthermore, that we may have reusable waste ready and sorted already 
on site. Then of course, regarding green areas which have been highlighted 
as well as the biodiversity aspect, we have planted beehives on the roof-
tops from which we could produce honey, also serving as a marketing trick 
apart from the local honey production available for the users, which is ac-
tually quite plentiful. So, a great marketing act for the property owner, but 
also a strong statement on their values, the eco-friendliness. Of course, in 
the background there is the desire for environmental certificate, BREEAM 
or LEED. From the green areas, and from sustainable development and cir-
cular economy in general, you reach a high score. And the better the score, 
the stronger the comparable portfolio for the owner once they overview 
their distribution of ownership in different countries for instance. In case 
things are done well in Finland, thus reaching high BREEAM scores, it in-
creases the value of the Finnish portfolio in the eyes of the owning com-
pany. (--) in BREEAM the highest grade is outstanding, which is something 
that I believe not many properties in Finland has been granted. The owner, 
here in my case, aims for excellent gradings in all their assets which is very 
good result already. And even with completely new properties, the possi-
bility of reaching excellent is not for certain, implying that this requires a 
lot of effort regardless of whether it is new construction in question.“ 

 

Value from green transition 

Regarding the customer value proposition, sustainable development and circular 

economy appear as core values that both property owners and users are increas-

ingly embracing in their operations. Property owners seem to have an interest in 

reducing energy procurement costs by utilizing waste energy for heating purposes 
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for instance, while the users may also seek cost savings from more energy-efficient 

solutions such as LED lighting. Energy optimization was considered not only bene-

ficial for the environment and the expedition of sustainable development, but it 

appears to save both the users’ and the owner’s money, based on the replies. At 

best, sustainable solutions thereby bring cost efficiency and effectiveness for the 

owner and helps with satisfying the given value propositon as a result, when the 

occupants experience less disruptions and disturbances. 

Depending on the agreed lease terms, the users may also experience direct finan-

cial benefits through diminished maintenance charges. Also, for example the local 

power production of the building reduces the need to purchase energy, which of-

ten realizes financially for the tenants too. The participants implied that property 

owners today are more concerned about their image and the level of accountabil-

ity that they show in their operations. Respectively, the tenants also pay more at-

tention to sustainability, when considering potential occupancy for instance. Cor-

respondingly, property owners today tend to expect the adoption of green values 

from their service providers and possibly, even compliance of the commonly 

agreed environmental targets. A certain level of sustainability reporting is there-

fore required from the entire stakeholder network, involved in real estate business 

today. According to the respondents, property owners today should be well-com-

municated in terms of the building sustainability. Respectively, the corporate re-

sponsibility of the tenant companies often actualizes in their physical business en-

viroments and location. To satisfy the value proposition or to develop it in Finnish 

commercial properties, some respondents emphasized the divesification of facili-

ties with decoration elements such as green walls or other features that not only 

contribute to user satisfaction and comfort but also allow for the occupants to 

reflect and communicate green values in their own business. 

R5: ”Primarily, this comes down to certain type of engagement. If we as 
the property owner are committed to the regional carbon neutrality tar-
gets, we respectively expect our service providers and all the operators 
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dealing with our property except for our tenants, to comply with these tar-
gets too. In case we buy REM services, for example property management 
or landlord services, we expect the managers to operate in accordance 
with our choices and values. Whether it is energy efficiency; they should 
observe, and act based on these values in case they find ways expedite 
things or report about them so we can together decide on the required 
investments or changes whatsoever through building automation. We 
don't specifically have a value proposition for our tenants in terms of the 
carbon neutrality targets, but instead we have expedited these things 
spontaneously according to our values, now strongly committing to these 
targets. And when we are proactive with this as the owner, surely it is a 
great asset and an advantage for us, that the end users receive tangible 
benefits within their maintenance charges from their occupancy in a green 
building. With current lease contracts the tenants are not really in the po-
sition of demanding these things from us, but as said, this is more based 
on co-operation and us being proactive for these things are common for 
everyone.” 

In summary, key benefits of green transition have to do with increasing the prop-

erty values by adding to their reliability and reputation, to attract new tenants and 

increase the market value of the property. Furthermore, it can be argued that 

property owners shall save money by implementing sustainable solutions, but the 

owners and tenants both may upgrade their brand and image as responsible and 

considerate operators who embrace sustainability. Codes of conduct driven by 

green values, according to the respondents, bring about long-lasting and environ-

mentally friendly practises, which result in cost savings in the long run. While the 

owners and tenants benefit from being “green” considering their business image, 

there are also positive impacts for the attractiveness of the buildings considering 

the visitors and end customers. At best, sustainability can even become the decid-

ing factor in tenant’s decision-making, as companies seek business environments 

to align with their coroporate sustainability targets. Based on the replies, it can be 

said that sustainability is a business driver for the property owners in this regard.  

R4: ”The property owner in their strategy of course defines the operating 
models and for sustainable development and circular economy are such a 
big deal nowadays, the monitoring of ensuring and expediting these things 
is also strictly conducted by the owner. It is a image first type of thing, to 
be a forerunner in this regard. And oftentimes if the neighbor comes up 
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with something innovative regarding sustainability, it is duplicated by the 
masses quite rapidly if the solution turns out to be beneficial. Such ac-
countability theme is something that all major property owners seem to 
have in the core of their operations. So it is present everywhere, especially 
in maintenance management, whereas in my profession I must 
acknowledge these things primarily for bringing them up in the lease ne-
gotiations. The users are also very aware of these things, as negotiations 
about available premises nowadays often involve sustainable develop-
ment related questions alongside with the address, certain features of the 
building and the level of rent. So it is a big factor today, in case a customer 
selects the neighbor over your property, that the accountability perhaps 
wasn't taken into consideration well enough compared to the other loca-
tion. Or that sustainable development wasn't conducted in a sufficient 
manner overall, and the lessor didn't have any follow up development ini-
tiatives planned for this anytime soon or in the near future, which drives 
the customers to look for better solutions.“ 

R8: ”This particular owner and the properties I am responsible of managing 
are representing very strong green values. So their object is to gain energy 
savings as well as reduce the CO2 emissions from their buildings that can 
also be reported to the public. And from my point of view, with digitaliza-
tion and digital solutions such as the HVAC analytics or development of the 
building automation system, reaching these objectives is possible. So in 
this case, a year after the launch of the analytics service, a summarizing 
report was made from which we found that we had managed to diminish 
the energy consumption of the building by 24%, which measured in euros 
implied to a 75K of cost savings annually. The investment cost into this ser-
vice is 5,6K a year, so it was immediately paid back for over the next ten 
years. For users, the value proposition of safe and secure premises actual-
izes with the conditions complying with the official indoor standards. In this 
particular building, the classification of indoor environment was examined 
to be S2 generally, some premises even reaching the S3 level. This obser-
vation was also purely discovered via the analytics service, that has sensors 
measuring the air content which could then be benchmarked with the 
standard values for identifying the deficits. According to the anomalies 
found, we took action regarding the premises that didn't reach the desired 
levels and managed to implement certain changes. (--) S3 being the mini-
mum level that the Finnish Society of Indoor Air and Quality have set, in 
liters per second per person. And the highest grade, best level of conditions 
is S1, which from my understanding can only be reached in rare occasions. 
So the most common level is S2 which is already very good. Respectively, 
similar actions can be taken considering the optimal temperature levels. In 
the summer or in winter, based on the analytics we know whether the con-
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ditions of certain premises aren't right which often implies that the build-
ing technology such as cooling, or heating may be insufficient or malfunc-
tioning.“ 

R8: ”Cost savings of course within the maintenance charges in this case, 
which also realizes to the users via reduced rents in case of a maintenance 
fee type of lease agreement. But also the building emissions become re-
duced, for example CO2. Furthermore, a good building rating in the form 
of environmental certificates can be acquired which is an indirect added 
value again for the owner, for when applying an environmental certificate, 
the energy efficiency level of the building operations determines a higher 
score. For the users, the example of value added relates to the level of 
maintenance charges. So, in terms of property economics, via enhancing 
the energy efficiency, the consumption and the energy costs can be re-
duced for the users directly impacting their fixed costs through diminished 
maintenance charges. An indirect point of view could be, typical for bigger 
organizations at least, to reach the corporate level emissions targets that 
are supported naturally when occupying in a energy efficient property that 
has a low carbon footprint.” 

 

Internal processes, development and learning 

Based on the replies, the most significant benefits from sustainable development 

and circular economy can be achieved when these principles are applied in the 

management and operations throughout the entire building life cycle. This not 

only ensures all the technical information to become stored adequately, but also 

enables the exchange of relevant information and feedback also in the future. Es-

pecially for project management, and in case of a new property acquisiton, the 

saved information helps with the identification of the improvement areas drasti-

cally. Through more accurate project planning and execution as a result, the tan-

gible benefits have to do with resource and cost efficiency as well as job satisfac-

tion. Most respondents mentioned that sustainable development and circular 

economy principles frame a certain code of conduct to steer their work. Also, the 

external landscape today encourages the key operators towards more sustainable 

operating models, due to the positive financial and operational impacts found for 

every stakeholder in the value chain from sustainability. For some respondents, to 
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be able to express environmental accountability in one’s daily work, had positive 

impacts on their personal job satisfaction. 

R3: ”Basically everything begins by knowing that you are doing things the 
right way which is what really creates added value for the owner and the 
users at the end of the day. It gives you confidence in your work to feel 
you're on a right track and improves job satisfaction knowing you're doing 
the right things. And you may proudly announce that your company’s ac-
tions are on point, exhibiting professionalism in whatever you do, allowing 
for to better sell those services as well. When you initially aim for the long-
lasting solutions that are data driven, and the processes are systematic, it 
brings effectiveness not having to consider things case by case. Instead, the 
sustainability viewpoint becomes self-evident in everyday activities and 
this adds to the overall job satisfaction. Also, from the contractor’s point 
of view, it becomes crystal clear for them to operate by complying with our 
policies, and I dare to argue that they are also pleased in making meaning-
ful, sustainable work and not having to do things all over again in two years 
or so. The premises are kept in a good shape, the processes are standard-
ized which satisfies the owner eventually, for things are taken good care of 
and the value of the property is maintainted making it easier to comercial-
ize or sell them forward.“ 

R8: ”There is a personal meaning to be found in sustainable development 
and eco-friendliness, for me to be able to have an impact on things. For 
example, with one customership, we made a transition of using only ex-
haustless electricity and district heating in the properties. And this contrac-
tual change alone of purchasing only CO2 free products, we were able to 
prevent 3,5million tons of CO2 emissions annually from emerging. And 
that, could be seen as my personal carbon footprint to be covered for many 
years.” 

It appears that data, digitalization, and new technologies are highly intercon-

nected with the context of green transition, at least in terms of building mainte-

nance and construction. Many participants emphasized the need to reduce the 

overflowing repair debts not only in singular buildings, but considering the entire 

Finnish building stock. Thus, the respondents emphasized the need for built envi-

ronment to be developed with long-lasting sustainable solutions. Adopting sus-

tainability, based on the replies, is clearly bound to also the modern digital solu-

tions and technologies as the key amplifiers for energy efficiency as well as more 

sustainable property upkeep and development.  
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R2: ”If you wish to look for a deeper meaning from REM, it can be quite 
meaningful what could be done in this field of practice at the end of the 
day. As climate change and environmental concerns are pretty discussed 
themes meanwhile buildings consume 40% of all the energy in Finland, we 
are in quite a relevant position here in this sector in terms of having a pos-
itive impact on things through your own work. To rationalize the energy 
consumption and prevent energy losses which is quite meaningful and 
probably is the most meaningful thing one could do in this regard.“ 

R3: ”For certain Finland has a lot of repair debt. So when we execute re-
pairs and projects in the buildings, the solutions have to be long lasting. So 
that we can decrease the debt of repair debt and maintenance backlog at 
some point. Through this we continuously create value, by doing things 
properly which creates value for both the owner and the tenants. This way 
the properties maintain their condition, and I dare to say that they are also 
more easily developed once the necessary repairs are done in time and 
with correct methods, creating space for property development too. The 
owners hardly find time for property development if there is continuous 
repairing going on. This might be doable, but probably becomes a lot easier 
once the repairing has been on point.“ 

 

From economic perspective and especially in the present times, an urgency for 

reducing operational costs in commercial properties was discussed. The costs of 

living are constantly increasing through i.e. rising utility prices, and the property 

upkeep must also become more sustainable and ecological for the rent levels to 

also stay reasonable. Aligning the service provision with green values is of essence 

in this regard, and may in fact turn into a business opportunity, emerging new 

operating methods and service solutions to the markets. Eco-friendliness and en-

ergy efficiency were repeatedly underlined as important objectives in the case 

companies, and is something that internal education within the case organizations 

primarily focuses on. As new trends arise from the world constantly, the partici-

pants agree that they should also be adjusted to, for the companies to stay com-

petitive. All in all the participants agreed that there is still lot to be done in terms 

of sustainability in the real estate sector, despite massive actions regarding energy 

consumption for instance are already taken today. The key concepts of green tran-
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sition, sustainable development and circular economy, altogether appear as some-

thing that customers today are expecting. This forces property owners to react 

and modernize their old habits. 

4.4.3 Information and data 

The structure of the last interview section, information and data, is shown in figure 

42. 

 

Figure 42. Theme 3 – information and data 

Data collection 

In commercial properties, data can be collected from many areas, but according 

to the respondents it primarily has to do with measuring the functionality of dif-

ferent building systems and their output quality. Data aggregation through build-

ing automation was highlighted in this regard, for various crucial indicators that 

arise from the automation systems fundamentally drive the necessary actions es-

pecially in property and project management. Information about system failures 

and repair needs, as well as the transmission of service requests in real time were 

described as the cornerstone for high quality REM by most respondents. Further-

more, energy consumption levels, or historic temperature data for instance, can 

all be stored into digital systems for observation. Monitoring this data that is 
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stored autonomously by the BAS, and transmitting it into digital service manuals, 

enables knowledge management in REM to some degree. Even more advanced 

methods, such as detection of CO2 concentrations from the indoor air for adjust-

ing building conditions, were brought up in the interviews. 

R1: ”At least this has resulted in increased importance of the collected in-
formation and data and to the reliability of, which must be monitored and 
paid even more attention to for the data to be utilized correctly. Then of 
course, the developing digitalization and digitalizing has helped with data 
collection, analyzing, and management. And the developing technology, 
machinery, sensors and everything produce deviation reports more rapidly 
and in real time when reacting also becomes faster.“ 

According to the replies, the baseline for adequate data collection in commercial 

properties primarily relates to the BAS, most of which today embed smart sensor 

technology. In terms of more traditional type of data collection such as user feed-

back and occupancy experiences, some respondents estimated this as equally im-

portant for developing both the building operations and facility services. The likes 

of customer data, such as user frequencies, sales and information about the ten-

ants’ business solvency, were especially addressed by respondents who special-

ized in leasing and ownership activities. Conclusively, the user data and feedback 

as well as measuring the building efficiency both operationally and economically, 

characterized as the capital data in REM. Overall, data collection in commercial 

properties seems diverse and the data is utilized in operational, tactical and stra-

tegic decision making. On top of that, the participants estimated that the use of 

data and information is only expected to significantly increase in the future, par-

tially as a result of the industrial revolution, as well as new paradigms and tech-

nologies which emerge new innovations in this regard. 

R2: ”Through acquired information and data the property owner has a 
much better understanding about the actual use of the building regarding 
its space utilization rates and everything, displayed by the building auto-
mation. For example during the pandemic, when the premises became un-
used due to remote work, significant decreases in the use of water and 
other utility consumption was detected and thus some of the premise tem-
peratures could be adjusted according to the low utilization rates at the 
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time. (--) so with data picturing the status quo of the operational environ-
ments, also the conditions can be optimized to be more beneficial for the 
users, causing indirect added value for the occupants though this type of 
measuring and monitoring.“ 

R3: ”In a way data and information form the baseline for doing the right 
things at the right time. And thereby, provide the users and the owners 
with cost-efficient and the best possible solutions at the time.” 

 

Data utilization 

Fundamentally, data utilization contributes to both the internal operations of the 

properties as well as their technical performance. In property management, data 

establishes the identification of issues, such as anomalous energy levels or water 

leaks, and therefore drives the renovations and modernization projects to follow. 

Finding flexibility and usability from the physical environment becomes easier with 

data utilization, according to some respondents. For every operator in the REM 

value chain, data-driven decisions often turn out as more reliable, and should be 

applied to the decision making together with the personal expertise of the REM 

experts, for best possible outcome. Data utilization should also be conducted both 

operationally, strategically and tactically, looking at the various examples given by 

respondents about daily issues in their work. The most advanced digital platforms 

today even allow for encasing all the essential information in one location, which 

can be considered added value for the work of REM experts. Therefore, sufficient 

data management tools help analyzing and understanding any technical failures 

and errors, but also allow for better business forecasting. Thus, information and 

data contribute to different business levels, bringing economic and operational 

efficiency. First and foremost, the respondents emphasize careful data manage-

ment, for the data to turn into applicable information. 

R1: ”Simply, any failure and repair requirement information is utilized in 
the operational process for they always triggers the required, following re-
pairing process. Not to mention the energy management data, which is uti-
lized and forecasted in order to make rapid changes and repairs to avoid 
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unnecessary energy consumption. So first and foremost, the information 
and data enables the property owner parties to prepare for massive reno-
vations and modernizations or renewing of the machinery and equipment 
of the building in a data driven manner, or to be included in their long-term 
planning.“ 

R2: ”For example, by monitoring and staying on track with the consump-
tion data and identifying the factors with the biggest influence on this, data 
utilization enables reacting on time and planning the upcoming repairs to 
improve the circumstances. Or in terms of the operational activities, to be 
able to pinpoint and interfere with possible water leaks or something, with 
the help of certain energy meters and indicators.“ 

R5: ”From operational point of view it is essential today to find space effi-
ciency, flexibility and usability from the facilities so the consideration of 
data and information can be utilized for improving these things and finding 
more effectiveness and efficiency.“ 

 

Instead of relying on one’s gut feeling, the respondents underline the ability to 

make timely and accurate decisions by utilizing data. Regardless of the issue in 

question being short or long term in nature, digital platforms are of essence in 

processing and analyzing the given data, to extract it into valuable insights for final 

decision making. Especially during the past three years of global pandemic, which 

has caused changes in consumer volumes and sales, the respondets stated that 

information and data has eased the detection of these economic changes as well 

the identification of modern customer requirements. In leasing and ownership 

practises, the data acquired from BAS systems that digitally link to the service 

manuals, provides both owners, tenants or potential buyers all the relevant back-

ground information of the physical building conditions. From either financial or 

operational stance, the evaluation of the building performance today should be 

be data-driven and clearly visualized through modern digital tools. 

R6: ”In our business, a lot should be based on information and data rather 
than gut feeling, which is sometimes necessary too of course. In many sec-
tors for example considering the user volumes becomes the driver for the 
investment decisions made by the owners. Does the property need more 
visitors which may call for investments for it to become more attractive to 
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the customers. And considering new tenancies, different brands are inter-
ested in our customer types and volumes based on which they might de-
cide the decision about potential occupancy. Also where to locate your 
business premise is evaluated with the information and data that we may 
provide as well as the general feedback from the commercial property 
which drives the decision making. And also steers our decision making, 
should there be more guidance in the building or anything negative that 
we should react to. So by following the customer path based on the col-
lected data enables us to make decisions. (--) Through statistics by Finnish 
Council of Shopping Centers KKY, or RAKLI Ry, where all the Finnish shop-
ping centers may report customer volumes and sales data, the owners can 
observe this things and even make acquisition decisions based on the in-
formation. That is probably how information and data are utilized at its 
highest. There can also be digital platforms to observe things from, and 
something that especially during the last three years has become im-
portant is to recognize how the data has changed during the pandemic re-
garding user volumes, sales etc. Another important area regarding these 
buildings may be the number of customers coming by car, the possibility 
for public transport and its importance to the business, average order val-
ues, and terms like that.“ 

R6: ”Of course it eases the daily operations and enable arguing your deci-
sions, which also increases the job satisfaction in general. To have your ar-
guments based on data to the owner and the tenants and customers helps 
a lot in terms of handling feedback and complaints. To have 130 tenants 
overall to do business with, various opinions may arise from the crowd in 
which data helps the argumentation instead of emphasizing your gut feel-
ing, and also provides backup and in some cases an exemption from liabil-
ity. In terms of job satisfaction, to be able to rely on the graphs and statis-
tics helps massively in case of a conflict.“ 

R8: ”My personal point of view is that decisions should always be based on 
collected information. Generally, if a decision is made with gut feeling, it 
becomes hard to estimate the actual benefits of the action or investment 
which the owners also agree with. So, to be able to target the invested 
finances into the right objects.“ 

 

Operationally and tactically, the respondents suggest data utilization to actualize 

in various systems for measuring the technical conditions and performance, ena-

bling precise reacting. With the help of AI, data can be efficiently used in targeted 

marketing and customer acquisiton also, according to those dealing with espe-

cially leasing, shopping center management and property ownership. The ultimate 
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goal, stated by most, is to maintain and increase the value of the real estates 

through fact based and accurate decision making. From economic viewpoint, it 

appears that the importance of data collection and analysis are evident in finding 

competitive advantage. The responses imply that data should therefore be ex-

ploited first, to ensure the basics such as safety and security but furthermore, data 

solutions allow for reaching prime conditions and providing excellent customer 

service. Even basic corporate management processes today actualize in digital so-

lutions such as access control, timecards, etc. which are bound to the physical 

building environment. From this viewpoint, the data solutions of real estates can 

also be seen as the facilitator for organizational working policies. 

R1: ”A lot of information is gathered. But on behalf of retail properties, I 
would emphasize the data aggregation of usage and maintenance, espe-
cially regarding the functioning and failures of the technical systems, the 
need for repair, life cycle information and real time maintenance and re-
pair requirements entirely. And generally, the amount, quality and status 
of the service requests that emerge in terms of usage and maintenance.“  

R4: ”Data is utilized of course and once the data is collected, it is also man-
datory to manage it, so to speak. Simply to go through the information in 
different corresponding task forces. In case of big, important things, the 
property owner often takes a stand on it and the identified improvements 
are proposed for example in the next year's budget and thus scheduled for 
execution for the future. So in terms of how the data is utilized and then 
implemented in practice eventually, the outcome is very much a reflection 
of the collaboration between REM decision makers and the owner. A core 
principle in real estate business and REM is at least to prevent the proper-
ties to decrease in value.“ 

R9: ”From our operations within asset management, for example on how 
we contact our customers and make offers etc. And we have certain sys-
tems for closely monitoring and analyzing this. So in a company like us, 
there is a high emphasis on collecting all the data available regarding euros, 
different procedures, with advanced aggregation systems and approval 
methods overall. Perhaps we are less emphasized on monitoring basic 
functions such as the property management related activities and the ac-
tions of the managers. Those things can be monitored in other systems 
surely but is something we have less emphasis on." 
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Addressing the problem areas with information provided by digital tools creates 

the baseline for sustainability and expedition of circular economy also. Not only 

the data driven actions are more timely, but the accuracy adds to the profitability 

and longevity of the buildings, based on the replies. Operational data as well as 

collected customer feedback to this day, are actively contemplated in different 

taskforces, for constantly improving the service provision and staying competitive. 

In addition, the respondents state that property development in case of i.e. new 

occupancy can be tailored to meet the modern customer needs, based on the ac-

quired knowledge. Information and data utilization therefore not only help closing 

out business deals regarding new leases, but establish improving the business by 

setting direction for the future. 

R5: ”Considering the big, strategic picture, first the information flow from 
the buildings is massive i.e., information of energy consumption and his-
tory of defects. Different acts and schemes drive certain projects with all 
the documents creating project banks. Unfortunately, all the information 
emerging typically falls under different portals from the owner's perspec-
tive. The owner usually hopes for the information to be accessible in one 
place which isn't often the case. So significant deficiencies can be identified 
regarding the integration and migration between the operating systems. 
And of course, how the information can be accessed, just like we have 
some of the information stored in the maintenance supplier's own systems 
which we cannot access fully. And this was strategically speaking but can 
be similarly applied to the operative standpoint where for example in case 
of an accident where a repairer needs certain structural diagrams, HVAC 
diagrams, so how this information doesn't always find this person although 
we know for sure it exists in various portals.“ 

 

The key for sufficient data utilization according to the replies is to synchronize the 

various data flows in order to produce feasible information. The respondents im-

ply that with adequate data collection and interconnected data transmission, the 

entire data chain is in sync, establishing timely actions and accuracy. Via digital 

channels, the users may now make service requests without dependence to either 

time or location. Advanced solutions such as data studios for capturing all the rel-

evant data were mentioned by some. These systems store the user data in multi-
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faceted ways, allowing for the monitoring of the entire customer path. One thing 

that most respondents addressed in their replies, connects all the three themes of 

twin transition together. The respondents agreed that in today’s business, infor-

mation about sustainability and circular economy compliance should be commu-

nicated by organizations digitally. Simply put, companies should promote their en-

vironmental accountability digitally and online, and use data to support and vali-

date the company image as a responsible operator. 

R1: ”Considering data solutions, how new is the building automation sys-
tem in a retail property for example and how it is synchronized to the ser-
vice manual is of relevance. Also, what type of data collection and data 
transmission are preset as default, so that the entire data chain is synchro-
nized correctly and sufficiently for it to provide accurate information.“ 

R5: ”Considering the big, strategic picture, first the information flow from 
the buildings is massive i.e., information of energy consumption and his-
tory of defects. Different acts and schemes drive certain projects with all 
the documents creating project banks. Unfortunately, all the information 
emerging typically falls under different portals from the owner's perspec-
tive. The owner usually hopes for the information to be accessible in one 
place which isn't often the case. So significant deficiencies can be identified 
regarding the integration and migration between the operating systems. 
And of course, how the information can be accessed, just like we have 
some of the information stored in the maintenance supplier's own systems 
which we cannot access fully. And this was strategically speaking but can 
be similarly applied to the operative standpoint where for example in case 
of an accident where a repairer needs certain structural diagrams, HVAC 
diagrams, so how this information doesn't always find this person although 
we know for sure it exists in various portals.“ 

R9: ”On a upper management level, it enables observing where the mar-
kets are going, what is our position and what should be expected from our 
future operations. The first thing naturally regarding information and data 
is to ensure that it is correct and accurate which is something we must ver-
ify and make sure. After this we may analyze and derive actions for the 
operational levels to implement. But with so many different systems to be 
integrated in order to produce accurate information, it requires quite a lot 
of resources, analysts, to go through all this." 

 

Value from information and data 
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Information and data were said to seal the value proposition from the owner to 

the tenants. The promised, safe and secure environment for the users, are best 

taken care of with data-driven optimization of the conditions. In case the custom-

ers are promised a modern and eco-friendly business location, yet the building 

data implies to high consumption levels, use of fossil fuels and so on, a  contradic-

tion in the customer value proposition emerges. Information and data help the 

owner to draw a clear picture about the actual state of the building, meanwhile 

the users also expect this to be communicated transparently, for considering all 

the pros and cons of the building. Thus, staying on track with the status quo of the 

properties and being able to adjust accordingly to changing environment comes 

from adequate data utilization. Property-specific knowledge management can 

make the entire chain of operations more streamlined and efficient. Through data-

driven management, it also is more likely for the asset values to increase, most 

respondents claim. Information and data were also underlined by the respondents 

in a sense that they can make REM activities more convicing, by making the objects 

measurable. Some participants even highlighted rather revolutionary benefits 

from modern digital solutions in commercial properties today. For example, it is 

possible to create virtual counterpart of the building, and the manager is able to 

monitor all the conditional factors such as air flows, CO2 values, and temperatures 

both in retrospect and in real time. Moreover, this can be done completely re-

motely with the latest digital tools. 

R8: ”Information and data have a significant impact, as discussed. 
Knowledge management is always more convincing and can bring forth 
more measurable results. So the conditions measurement for instance, to 
observe the reality in case we get a complaint of the premises. For exam-
ple, there is one property that I am managing, from which we have created 
a virtual twin. So that via the virtual twin, accessed from my own computer, 
I am able to monitor the conditions, the air flows, CO2 values, and temper-
atures. And in case of a complaint, I can click the premise in question and 
observe the conditions retrospectively from the past month for instance, 
from which I can also create a graph to be presented for the users about 
the conditional variations. (--) the digital twin is something we have imple-
mented with one of our service providers in one of our properties in 2020.“ 
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R8:” In a sense I'd say that my own work will change in the future drasti-
cally. Virtual reality will definitely be highlighted and even virtual proper-
ties, instead of on-site visits. So that most of the work happens behind the 
screen, monitoring and addressing the concerns of the functionality and 
behavior of certain building parts. And even to the extent of having sensors 
in all premises for predictive maintenance and prevention of leakages for 
instance. So instead of having readable main meters for detecting possible 
leaks, or the level of surveillance based on leakage alerts, we could have 
complete sensorization for remotely monitoring any leaks and repair re-
quirements from one user interface. 

In terms of added value and value added, the economic and operational benefits 

of monitoring and analyzing consumptional and failure data of the buildings were 

emphasized the most. Data and information simply allows for strategically plan-

ning the long term, but also to accurately respond to customer needs on the spot. 

Businesswise, regarding commercial real estates, data-driven property upkeep 

helps with maintaining high occupancy rate, which is a key figure for property 

owners. Furthermore, to be able to track down, and draw conclusions from per-

formance indicators such as occupancy rates, sales, revenues or rental incomes, 

the owners may forecast their business which makes data and information an ev-

ident business driver. The participants argue that even if it often requires patience 

for such investments to “pay back”, investing in data solutions should benefit the 

commercial properties through value increase and costs reduction in the long run. 

R6: ”We have a specific data studio, a place for data storing. Including the 
visitors, data from our users' business regarding their online popularity, 
and also if we have a campaign with multimedia advertising, there are a lot 
of data via different channels of the income levels and the ages stored in 
the data studio which enables the comparison between current and past 
campaigns for further decision making. The property owners are also pro-
vided with comparative tables providing graphs about annual sales and all 
that for supporting their actions. Also digitalizing the sustainable develop-
ment and circular economy compliance has become more important, to be 
presented to our customers by displaying these things and our accounta-
bility measurements online for our customers. With a rather simple system 
that is currently in use, we also acquire visualized data graphs from our 
online visitors of the shopping centers. In marketing there are algorithms 
that may then forecast what improvements should be conducted in social 
media for example, very intelligently. So not only cookie policies and other 



137 

 

simple marketing functions, but also very developed and AI driven actions 
such as re-marketing and re-targeting with certain tracking links in the 
websites to monitor the customers for predictive marketing and advertis-
ing. It also creates opportunities for the tenants' business operations which 
we have to consider, in spacing solutions for example. To try on clothes or 
have the possibility for measuring the sizes virtually or with specific appli-
cations, or whether there are QR codes to access such services and all 
that.“ 

The participants explained various added value attributes to be found from data 

exploitation. In terms of the technical potential, the way smart sensors for exam-

ple already collect indoor data or determine the emptying points of waste con-

tainers automatically, can be seen as added value. Also AI can independently take 

care of digital marketing in some cases. Such things exemplify the impact of data 

and information, once they become mixed with modern technologies. 

R3: ”In a way data and information form the baseline for doing the right 
things at the right time. And thereby provide the users and the owners with 
cost-efficient and the best possible solutions.” 

R4: ”Property owners determine their values according to which they ex-
pect us to operate, and the operational sufficiency is thus validated with 
data and information in terms of how the value propositions of our prop-
erties are provided in practice for instance. In terms of accountability, 
something that is central for the owners is how to measure these things 
and how their corporate responsibility becomes realized. And for the users 
of course, what is promised to them and what type of values to expect all 
become actualized through our actions regarding the property.“ 

R5: ”So one explicitly valuable factor has been the condition measurement 
based on which we can verify and ensure the safety and healthiness of the 
indoor conditions of the premises and present it to the end users and cus-
tomers. So that is something that has been a direct upgrade to our service 
delivery as a property owner, over the past two years.” 

R6: ”What could be seen as the main priority for the owner and as the most 
important thing, is how and what kind of data we are collecting. For this 
also relates to not only the various impacts, but also solely to the value 
growth of the property.“ 
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Internal processes, learning and development 

Data and reliable information turn out to be the prerequisite for diligent and pro-

active REM and CREM in today’s business. The respondents agreed that mistakes 

and incorrect solutions will always be made, yet they emphasized the role of in-

formation and data for preventing or replicating practises considered as counter 

productive. The participants imply that their expertise has become more and more 

measured in the ability of interpreting and utilizing data; for reinventing old meth-

ods as well as replicating the best practises. With correct REM systems in place, 

the respondents claimed that all the relevant information for executing REM pro-

fessionally can be possible with one, single interface. Data solutions and data man-

agement systems that are user friendly, therefore appear to be highly advanta-

geous in REM professions, by bringing forth more speed and productivity.  

R4: ” Considering my work, the more we have digital systems i.e. for the 
leasing process, maintenance or management, those become extremely 
essential. As an example, which is kind of a quantum leap to the future is 
that we have a cloud-based system in the developing that is a direct tool 
for REM. With this the owner can operate with zero excel sheets, for it is a 
cloud-based platform where all the property specific data can be found 
comprehensively as well as the rent rolls. It encases the active operations 
of the building, the long-term planning, the lease administration and eve-
rything else in the same place that can be modified in real time and will be 
updated within the next 24 hours online. All the blueprints are also found 
there enabling space planning and development, having such tool in all our 
customer ships would be awesome. Although developing this system is 
time consuming and quite valuable. However, it brings forth effectiveness, 
decreases working hours with everything found in the same location and 
can be used for sending offers with all the required information for the 
receiver included. Strategically it is thoroughly planned process which to 
the operative side of things has been made as simple and useful as possible 
to do business and assist the daily operations.“ 

 

In terms of financial planning, data and information in compiling the budget pro-

posals and allocating finances between property assets is essential As modern 

data systems allow for reporting the operational and capital expenditures as well 
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as the year to date total spend, the whole organizational chain of command stays 

up to date with the data being shared on all corporate levels. Investment assess-

ment regarding major renovations and calculating their payback periods and fi-

nancial benefits, is by default a data-driven process today according to the re-

spondents. In international companies especially, the organizational policies as 

well as strategy implementation for regional business units is possible with infor-

mation and data. Thus, reliable information is of essence in setting the opera-

tional, strategical and tactical direction of the company. 

R9: ”Those are the basis for everything surely and in a company like us, 
where the headquarters are located abroad, meanwhile we are operating 
here in Finland, the policies as well as the operating systems must be very 
straightforward and transparent. And this way, in terms of measuring the 
business operations, also the regional operations can be monitored from 
our headquarters.”  

 

Albeit pointing out its limitless potential, the participants collectively agreed on 

the underutilization of information and data in the real estate sector. The respond-

ents expected the future to hold more advanced digital solutions in commercial 

properties, perhaps utilizing QR codes, augmented reality and virtual technolo-

gies. The readiness of customers to welcome such digital leaps should be esti-

mated prior to implementation, according to some. Moreover, the return of in-

vestment should also be deliberated on before taking the initiative, preferrably 

with a data-driven approach. 

R8: ”In a sense I'd say that my own work will change in the future drasti-
cally. Virtual reality will definitely be highlighted and even virtual proper-
ties, instead of on-site visits. So that most of the work happens behind the 
screen, monitoring and addressing the concerns of the functionality and 
behavior of certain building parts. And even to the extent of having sensors 
in all premises for predictive maintenance and prevention of leakages for 
instance. So instead of having readable main meters for detecting possible 
leaks, or the level of surveillance based on leakage alerts, we could have 
complete sensorization for remotely monitoring any leaks and repair re-
quirements from one user interface.“ 
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5 DISCUSSION 

The final report of the AI 4.0 programme was published on October 24 2022. Re-

garding the grand vision of making Finland a winner in the twin transition, three 

development areas were highlighted in the final report, courtesy of Finnish Gov-

ernment (2022): 

“Strengthening high-level research on key technologies as well as develop-
ment activities and investments” 

“Increasing the adoption of digital capabilities and technologies that accel-
erate the dual transition in industrial SMEs” 

“Making Finland an international frontrunner in the twin transition” 
(Finnish Government 2022) 

 

Regarding the development areas addressed by the Finnish Government (2022), 

they were observed in this study from the viewpoint of real estate management 

in Finnish commercial properties. In this chapter, summarized answers to the two 

main research questions are provided for solving the research problem. Using an 

integrative review, the theoretical contributions of the study are synthesized into 

a conceptual model, a knowledge synthesis. Furthermore, the external analysis 

frameworks introduced in the literature review, are elaborated for theory devel-

opment and to provide managerial implications. Characteristic for case studies, 

recommendations for applying the research findings in practise are also pre-

sented. The reliability, validity and limitations of this research are critically evalu-

ated and the compatibility between the theoretical and empirical parts of the 

study is estimated. Finally, how the study objectives were reached as well as po-

tential directions for future research, are discussed at the end. 

5.1 Value from twin transition 

The research topic ‘Value from Twin Transition’ framed the research process from 

start to finish. As discussed, key themes of twin transition were examined in the 
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context of REM in Finnish commercial properties for acquiring an in-depth under-

standing of the phenomenon and to contribute to the field of research. In the fol-

lowing subchapters, the analyzed research findings are discussed and reflected 

with the study objectives. 

5.1.1 Theoretical contributions 

By categorizing the findings under the key concepts of twin transition, the research 

questions were answered to in an executive summary, shown in figure 43 . In ad-

dition, key insights from each thematic data set were highlighted based on the 

researcher’s own judgement. 

 

Figure 43. Executive summary of the research findings 

 

5.2 Theory development 

Morgan (2007) argues that in mixed method research, it is common for the re-

searcher to adopt a pragmatic stance, in which the connection between theory 

and data is observed abductively. Also, the relationship to the research process is 

often intersubjective, instead of the theory development being fundamentally 

subjective or objective in nature. Moreover, the inferences from the research data 
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are neither bound to a specific context nor widely generalized, but instead, trans-

ferability is applied to the study outcomes (Morgan 2007, 71).  

5.2.1 Intergrative review 

Broome (1993) defines integrative review as a method for constructing a 

knowledge synthesis, in which the empirical and theoretical literature are typically 

summarized for providing an extensive understanding of a phenomenon. Thus, the 

method can be considered fitting especially in the contexts of informing research, 

practice, and policy initiatives. Through an integrative review, the researcher is 

able to present the “state of science”, and contribute to the field of study often 

with “direct applicability to practice and policy” (Broome 1993). Integrative review 

is useful for defining concepts, reviewing theories, pointing out gaps in the litera-

ture as well as for analyzing methodological issues. Simply put, it is an inclusion of 

the empirical and theoretical reports and diverse methodologies, where the re-

sults are portrayed e.g. in the form of a table or model, a synthesis (Whittemore 

& Knafl 2005). According to Toracco (2005), the idea in integrative review is to 

generate new frameworks and perspectives on the topic and structurize the 

emerging themes to create a synthesis. 

5.2.2 Synthesis 

A knowledge synthesis is a summary of “all pertinent studies on a specific question 

or topic”, according to Whittemore & Knafl (2005). The theory development pro-

cess of the study resulted in constructing a knowledge synthesis through an inter-

grative review, to exhibit not only the solution to the research problem but also 

for contextualizing the scientific contributions of the study. In the knowledge syn-

thesis, shown in figure 44, theories by Porter (1985), Lindholm (2006) and 

Leväinen (2013) as well as the external framework analyses such as the P5f and 

BSC models, are combined with the empirical evidence. Elaborating figure 16, 

courtesy of Lindholm, Gibler and Leväinen (2006), the synthesis presents twin 
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transition as the driver for value creation and competitive advantage, as displayed 

in figure 44.  

 

Figure 44. Knowledge synthesis 

 

5.3 Recommendations and managerial implications 

According to Porter (1985), identifying the generic value chain activities and divid-

ing them into specific, discrete subactivities, are the first steps in diagnosing the 

company's sources of competitive advantage. Porter (1985) divided the organiza-

tional processes in the generic value chain, shown in figure 10, into primary and 

support activities. Respectively, Leväinen (2013) viewed REM activities fundamen-

tally as support activities, meanwhile Porter (1985) described support activities to 

typically deal with business functions such as procurement, technology develop-

ment, and firm infrastructure. Considering of the study objectives, to produce ap-

pilcable managerial implications, figure 44 demonstrates how for example the im-

plementation of modern digital technologies may affect certain value chain activ-

ities and drive value creation, based on a singular response from the conducted 

interviews. 
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Figure 45. Digital solutions as value adding attributes 

Porter (1985) emphasized the internal linkages between primary and support ac-

tivities and also underlined the importance of optimization and coordination of 

the different value chain activities due to the emerging causalities. In reference to 

figure 44, a decision made in one area may thus directly affect another value chain 

activity, either positively or negatively. Porter (1985) claimed that the stronger the 

internal linkages, the more competitive the company should become, which 

should result in higher margins also. On the contrary, if the optimization and co-

ordination of the value chain activities are weak or inefficient, the expected out-

comes are negative, leading up to lower margins (Porter, 1985). 

Porter (1985) viewed technology and development as an area that concerns each 

value chain activity, therefore describing it as support activity where true value is 

created for customers, suppliers, employees and shareholders (Porter, 1985). Fig-

ure 44 sheds light on how certain technological innovations may impact the pri-

mary activities of operations and service, especially in the REM of commercial 

properties. In figure 44, the value chain optimization and coordination is exempli-

fied with consecutive actions desrcibed by one of the respondents, resulting in 

direct cost savings as well as satisfying the customer value proposition. Even Por-

ter (1985) wrote that technology and development are key drivers of competitive-

ness (Porter 1985). It can be stated that the findings of this study not only support 
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Porter’s view, but give even more emphasis to it. On top of that, another singular 

response from the interviews was selected to illustrate the influence of twin tran-

sition towards the customer value proposition, presented in figure 46. 

 

Figure 46. Twin transition shaping the customer value proposition 

 

5.4 Evaluation 

According to Morgan (2007), one of the great strengths of pragmatic research ap-

proach is the emphasis on the “connection between epistemological concerns 

about the nature of the knowledge that we produce and technical concerns about 

the methods that we use to generate that knowledge”. Furthermore, when esti-

mating the quality of a research, Saunders et al. (2019) state that the assessment 

of the reliability and validity are central.  

The selected research strategy, philosophy and methods can be considered suita-

ble in reaching the study objectives. However, it can be argued that the research 

scope could have been narrowed down, for the research to become more stream-

lined and concise for the audience. Respectively, the utilization of mixed methods 
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resulted in massive amounts of empirical research data, which turned out difficult 

and laborous for the author to summarize. For this reason, the paper also ex-

ceeded the desired thesis length set by the learning institution. On another note, 

the comprehensive data collection and sampling conducted in this study contrib-

uted to the validity and reliability of the research outcomes. In figure 47, the com-

patibility of the theoretical framework is reflected with the empirical data, to ver-

ify the relevance of the selected literature. 

 

Figure 47. Theory compatibility 

 

5.4.1 Validity and reliability 

The selected case focused on Finnish commercial properties and aimed at discov-

ering potential value from twin transition in this context. Considering the ade-

quacy of the study sample, representation from all REM professions described in 

figure 5, were involved in the study. Furthermore, the companies that the research 

participants represented were relevant operators in the Finnish real estate busi-

ness, which provides validation for the case. Moreover, clear saturation could be 

identified in the collected research data, which confirms the sufficiency of the data 
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collection. In terms of reliability, it should be noted that the research approach 

embraced a certain bias considering the research problem. As the standpoint was 

to primarily discover the positive impacts of twin transition in real estate manage-

ment of Finnish commercial properties, the empirical questions also steered the 

research participants to this type of prejudice. Yet, opposing views to this precon-

ception, set by the researcher, also arised in the conversations. This reflects the 

certain lack of objectivity as well as the researcher’s own influence on the study. 

R2: ”Commonly, sustainable development is viewed as cutting of and re-
ducing something. So I cannot say for sure if there was anything for it to 
actually bring forth, regarding the operations of the building, or when 
things are done in accordance with the sustainability principles. Probably 
in terms of circular economy and all that, waste management has become 
easier in terms of sorting and disposal so that is something, surely. But I 
can't think of any other evident added value attributes from it towards the 
everyday operations in the property.“ 

 

5.4.2 Limitations 

Morgan (2007) believes that in pragmatic approach, the results shouldn’t be 

viewed simply as neither context-bound nor generalizable. Instead, Morgan (2007) 

advocates the idea of transferability by rationalizing, whether the acquired 

knowledge can be generalized and transferred to other settings. This implies to, 

what can be done with the acquired knowledge, instead of arguing the possibility 

or impossibility of its generalizability (Morgan 2007). 

Primarily, the findings of the research should be bound to only a specific context, 

the Finnish commercial properties. However, the knowledge synthesis in figure 44 

implicates a certain degree of generalizability in the research output, which could 

be disapproved by certain schools of thought. Also, ways for applying the findings 

in practise were demonstrated in figures 45 and 46 with no theoretical back up in 

support. Thus, some might argue that the theory development and the managerial 
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implications are mostly based on the author’s personal views and could be consid-

ered subjective and scientifically unproven. On the contrary, past theories are con-

nected with the present on this study with an open minded attempt to emerge 

new knowledge. 

5.4.3 Follow up research 

Morgan (2007) emphasizes that the acquired knowledge and its transferability to 

other settings, can be assessed best with further investigation. As discussed in 

chapter 1, the role of built environment regarding the national wealth of Finland 

is significant. However, this study focused solely on observing commercial proper-

ties which only cover 17% of the entire Finnish built environment, as explained in 

figure 3. Therefore, for the research findings to be generalized to other settings, a 

logical follow up research in this case would be to replicate this study in Finnish 

residential buildings, as they cover 30% of the built environment in total according 

to figure 3. 

Especially the insights collected from various REM professionals in the study, lay 

the groundwork for various directions considering a follow up research. For exam-

ple, the results showed that the trends and themes of twin transition in fact shape 

the customer behavior today in real estate business, in terms of e.g. the selection 

business locations and occupancy. The following response was selected to elabo-

rate this viewpoint, of twin transition to change the customer needs and prefer-

ences, which could be studied more for developing the real estate business. 

R9: ”(--) there are certain trends arising from the world to follow, to take 
part in, and perhaps these things may open up new opportunities as well 
to improve. So, whatever those possibilities are, I surely hope that things 
are done with more quality as a result, so that we develop from the adop-
tion of these new operating models and solutions. (--) these things steer 
the entire strategy in a way, and also regarding the customer value propo-
sition, green values especially have become something that our customers 
might even consider as self-evident. So that we, as the property owner, 
cannot just operate by the old habits, but instead compliance to these 
things are expected from us." 
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