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Abstract. Investment tendencies in a country and particular region in general
have a crucial role in the creation of the sustainable environment of the city,
spatial planning and land use management. Green construction has great
potential for investing and can provide variety of benefits for sustainable longterm development of the country. The aim of the research is to analyse the
environmental and economical substantiation of investments in green
buildings, with particular focus on the experience of Germany. The researchers
used logical, inductive, quantitative and statistical analysis logical methods,
analysis of scientific literature as well as comparative analysis. Lack of
information is a peculiarity of real estate market, and especially affects the
activities in green building construction, that also shows the necessity of
developing economic and environmental criteria for substantiation of the
decision-making process. Future research directions have been identified as
well.
Keywords: Construction, energy efficiency, environment, Germany, green
buildings, green building certification, investments, real estate, sustainability.

INTRODUCTION
Since economic, environmental and social factors are the guidelines of
sustainable development implementation policies, more attention is being paid to
these questions by all industries. Construction industry and real estate market of
many countries has special influence. The decision-making on green building
construction also affects the construction costs (economic aspect), affordability of
green buildings (social aspect), and development of environment in general
(environmental aspects).
The aim of the research is to analyse the environmental and economical
substantiation of investments in green buildings, with particular focus on the
experience of Germany. The tasks of the research are as follows:
• to analyse theoretical and practical aspects of environmental development
and its problems as well as the influence of environmental aspects of
construction on sustainable national economic development, the
importance of green buildings in this process;
• to analyse current situation in real estate market and the ecological
construction in Germany, including legal aspects and regulations;
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• to determine economic and environmental factors that influence the
investments in green construction and to define promoting and restrictive
factors of green building construction;
• to summarize the research results and to propose recommendations.
Logical, inductive, quantitative and statistical analysis, logical methods, and
scientific literature analysis and comparative analysis were used in the research.
The research includes integrated approach to the analysis of the environmental,
economic and social factors, as well as other identified factors. The research
includes international experience, but primary is focused on the experience of
Germany. The research provides the analysis of theoretical background and latest
studies in the field, actual practical research question, new definitions,
conclusions on conducted research and future research directions.
1. TRENDS, PROBLEMS AND CHALLENGES OF ENVIRONMENTAL
DEVELOPMENT
Nowadays real estate investors in investment decision making should take
into account a variety of internal and external factors influencing entrepreneurship
and the fact that the final decision-making can be influenced by variety of aspects.
Because of the increasing tendency of growth of population worldwide, more
construction activities are required now and will be required even more in the
future.
Population growth and economic development are marked as ubiquitous
drivers of environmental change with a special attention to energy, transport,
urbanization and globalization (UNEP, 2012). According to previously done
research (Manders et al., 2012), without new policies, by 2050, an increase of
world population is expected from 7 billion to over 9 billion; the world economy
is projected to nearly quadruple. The same research shows that by 2050 about
70 % of the world population is projected to be urban residents that also will have
significant consequences for the environment, including air pollution, transport
congestion, waste management and other areas. In addition, agricultural land is
projected to expand globally at diminishing rate and it is expected that in 2050
over a quarter of its population will be aged over 65 years, compared to about
15 % nowadays (Manders et al., 2012). As in some regions in the world the
ageing of population is observed, also the necessity and importance of agefriendly building construction will grow (Štaube et al., 2016).
As the role of construction industry increases, effective use of renewable
resources becomes especially important, and according to UNEP (2016) annual
report there is a positive tendency of the growth of investments in asset finance in
renewable energy. Interconnection between pollution and the level of income is
important as well. The Environmental Kuznets Curve (EKC) hypothesis (Kuznets,
1955) shows an inverted-U-shaped relationship between different types of
pollutants and per capita income; environmental pressure increases to a certain
level as income increases, but after that, it decreases, that is also described by
Dinda (2004) in the research on EKC. This relationship explains the
interconnection between the environmental and economic aspects in the
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development of national economy. The planning of environmental policy starts
with initiative and is followed by detailed environmental program development
and implementation, creation of environmental management system with the
system for checking and improvement to achieve the aim, environmental testing,
manuals, with the test cycle of maximum 3 years (Bahadir, Parlar, & Spiteller,
2000).
The environmental pollution reduction concept is based on a gradual
approach – systematic analysis of all the following aspects (Kļaviņš & Zaļoksnis,
2010):
 Preventing and elimination of the formation of pollution;
 Reduction of pollution;
 Recycling of raw materials;
 Internal recycling;
 External recycling;
 Production and processing;
 Waste management.
Construction and demolition waste has become a critical issue because of the
volume of construction activity being undertaken globally, therefore construction
waste disposal charging schemes have been marked in economies as one of the
most effective ways of managing construction waste (Lu et al., 2015). Special
attention is being paid to energy issues in buildings. The amount of oil and gas
capacity required to meet the demand during the next 20 years is more than twice
bigger in comparison with the amount realized during the last decades (Berends,
2007). In Germany intensity of energy efficiency policy from 1980s up to now has
significantly increased, especially for households group, which is important for a
long-term sustainable development, as households are a big group of energy
consumers (Bertoldi & Mosconi, 2015).
The complexity of increase of green building construction for all market
participants arises from the fact, that sometimes environmental, economic and
social aspects are contradictory. That is the reason why the development of real
estate market sustainability model and the development of motivation system of
market participants through different programs and information systems can be
one of the opportunities for the solution.
The concept of sustainability was first introduced in 1713 by Hans Carl von
Carlowitz Freiberg, Saxonia, and the term was widely used in the field of forestry,
then it was translated into English and French (Carlowitz, 1732; Lexicon der
Nachhaltigkeit, 2015). The concept of “sustainable development” was ﬁrst
introduced in 1987 in Brundtland report (World Commission on Environment and
Development, 1987).
The main environmental and economical indicators of national sustainability
strategy in Germany defined by the Federal Office of Statistics (Statistisches
Bundesamt) (2016) are: energy productivity, primary energy consumption, raw
material productivity, greenhouse gas emissions, renewable energy, share of final
energy consumption, share of electricity consumption (gross), increase in
settlement and traffic area, biodiversity and landscape quality, state deficit,
structural deficit, debt, ratio of gross investment to GDP, GDP per inhabitant,
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freight transport intensity, person transport intensity, proportion of rail transport in
freight transport, share of inland waterway transport in freight transport, excess of
nitrogen, organic farming, pollution of the air and other indicators.
The facts of the history of development of sustainable buildings in Germany
are the following (Federal Institute for Building, Urban and Regional Research
(BBSR), 2015):
 Ordinance of Heat Protection, 1977;
 The Sustainable development concept defined in “Brundtland Report” and
United Nations Conference on Environment and Development in 1987;
 United Nations Conference on Environment and Development, also called
Earth Summit, Rio de Janeiro 1992;
 Guidelines for Sustainable Buildings in Germany (Leitfaden Nachhaltiges
Bauen (LFNB)) and Sustainable Building Round Table, 2001;
 Development of National Sustainability Strategy in 2002;
 Energy Saving Ordinance, 2001;
 Integrated Climate and Energy Program accepted in 2007;
 Development of the German Quality Label for Sustainable Building in
cooperation with DGNB (Deutsche Gesellschaft für Nachhaltiges Bauen –
German Sustainable Building Council) (pilot version);
 Renewable-Energy-Heat law, the use of regenerative energy for
heating/cooling of buildings in 2009;
 Introduction of the Sustainable Building Assessment System (BNB) in
2009;
 “Sustainability” implementation program of the State Secretary for
Sustainable Development in 2010;
 LFNB (Leitfaden Nachhaltiges Bauen – Guidelines for Sustainable
Buildings) and BNB (Bewertungssystem Nachhaltiges Bauen – Evaluation
System of Sustainable Buildings) binding for federal buildings in 2011;
 Supplement to the LFNB, Part C “Recommendations for the Sustainable
Use and Operation of Buildings" and Part D “Building in Existing
Buildings” in 2013;
 Further development of “Sustainability” implementation program of the
State Secretary for Sustainable Development in 2015;
 The following goals were defined:
− by 2020 to reduce greenhouse gas emissions by 40 %;
− by 2020 to build climate-neutral new buildings;
− by 2050 to reduce greenhouse gas emissions by 80 % to 95 %;
− by 2050 to reduce primary energy demand in the building sector
by 80 %.
The German National Action Plan on Energy Efficiency (NAPE) and German
Action Programme on Climate 2020 (APC) instruments could achieve annual
energy savings of 241.2 petajouls in final energy consumption and 394.2 petajouls
in primary energy consumption by 2020, leading to a reduction in greenhouse gas
emissions of 24.2 metric tons of CO2 equivalent, and also NAPE and APC
measures could help consumers and industry to avoid fuel costs of 90‒100 billion
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Euro, to trigger additional investments of at least 70‒80 billion Euro, and these
investments mean that Germany’s GDP grows by 0.4 % to 2.6 % and that
approximately 48 000 additional full-time-equivalent jobs are created (Ringel
et al., 2016), which are big green economy support activities for the country and
have high socio-economic meaning.
In energy policy implementation, special attention should be paid to a range
of planning and managing problems of energy efficiency, energy issue should be
solved also at district level (Actiņa, Geipele, & Zeltiņš, 2015) and special
attention should be paid to energy efficiency process management (Actiņa, 2015).
After World War II, spatial planning and state spatial planning in Germany were
revised and integrated into the national planning system; the Constitution of the
Federal Republic of Germany adopted in 1949 is called the Basic Law
(Grundgesetz für die Bundesrepublik Deutschland) (Deutscher Bundestag, 2014),
last amended by Article 1 of the Law at 23.12.2014 and distinguishes the
following categories of administration (Pahl-Weber & Henckel, 2008, p. 26):
 direct implementation of federal laws by the Federation;
 implementation of federal legislation by the states on behalf of the
Federation;
 administration with joint responsibility;
 implementation of federal legislation by the states in their own right;
 implementation of state legislation by the states.
In summer 2002, the Technical Committee of ISO (TC 59), responsible for
construction, decided to start a standardization project for sustainable
construction; the declaration of construction products and the building evaluation
were elaborated only under the environmental aspects; in Germany the work was
carried out in five different working groups (Federal Ministry for the
Environment, Nature Conservation, Construction and Nuclear Safety, 2016b):
WG 1. General principles and terminology;
WG 2. Sustainability indicators;
WG 3. Environmental declarations of construction products;
WG 4. Assessment of the effects of buildings on the environment;
WG 5. Civil engineering works.
Environmental development programs and implementation of sustainability in
construction management is crucial nowadays, however, it should be acceptable
for all market participants also from economic and social points of view.
However, the industry has a big potential of sustainable development
implementation, not just in land use, spatial planning and other areas, but also in
implementation of sustainability aspects in management of enterprise and
construction process.
2. GREEN BUILDINGS AND SUSTAINABILITY
Buildings consume roughly one third of the total energy usage on the global
scale, however, the following has to be noted (Huovila et al., 2007):
 The building sector has the biggest potential for delivering significant and
cost-effective greenhouse gas emission reductions;
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 Countries will not meet emission reduction targets without supporting
energy efficiency gains in the building sector. The building sector is the
key to meeting national greenhouse gas emission reduction targets;
 Proven policies, technologies and knowledge already exist to deliver
significant cuts in building related greenhouse gas emissions;
 Building industry is committed to action and in many countries is already
playing a leading role;
 Significant co-benefits including employment will be created by policies
that encourage energy efficient and low-emission building activity;
 Failure to encourage energy-efficiency and low-carbon when building new
or retrofitting will lock countries into the disadvantages of poor performing
buildings for decades.
To improve renewable energy usage, the Renewable Energy Sources Act
(EEG) was developed which entered into force in 2000 and was a successful
instrument in the promotion of green electricity in Germany. The aim of the
Renewable Energy Sources Act was to enable the new technologies, such as wind
and solar energy, to enter the market because of fixed remuneration, guaranteed
acceptance and the priority of the power supply (Federal Ministry for Economic
Affairs and Energy, 2014). For buildings, the German Thermal Insulation
Ordinance (WSVO) came into effect in 1977, determined the measures by which
the heat loss was minimized and since 2009, all buildings (residential and nonresidential) need an energy certificate when they are rented, sold or leased
(Krolkiewicz, 2016). This is also an opportunity for buyers, investors and future
tenants to visually obtain an overview of the energy quality of a property
(Krolkiewicz, 2016).
German scientist Ernst Haeckel (1834–1919) in Generelle Morphologie der
Organismen (Haeckel, 1866) was the first to use the term “ecology” (“Ökologie”)
in 1866, as describen in Roy Choudhury (2015)
“Ecology (from Greek: οἶκος, 'house'; -λογία, 'study of') is the scientific study
of biological interactions among organisms and their environment, such as the
interactions organisms have with each other and with their abiotic (non-living)
environment. Ancient Greek philosophers such as Hippocrates and Aristotle laid
the foundations of ecology in their studies on natural history. Modern ecology
transformed into a more rigorous science in the late 19th century. Evolutionary
concepts on adaptation and natural selection became cornerstones of modern
ecological theory” (Roy Choudhury, 2015). Ecological building also referred to as
“green building” internationally, transfers the concept of sustainability into the
construction sector: buildings are to be created and operated in such a way that
will also leave a life-like and intact environment to the future generations.
Numerous certain features fall under the aspect of ecological construction: solar
technology, thermal insulation, natural building materials, natural floor coverings
or natural colours are just a few examples (O`Daniel, 2012).
On basis of Building Research Establishment Environmental Assessment
Method (BREEAM), Leadership in Energy and Environmental Design (LEED),
and Deutsche Gesellschaft für Nachhaltiges Bauen (DGNB – German Sustainable
Building Council) methodologies of green building evaluation standards (BRE
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Global Ltd., 2009; DGNB System, 2014; USGBC, 2014), the authors summarize,
that the concept of green building includes management, waste, health and
wellbeing, pollution, energy, atmosphere, land use and ecology, transport,
materials and resources, water and its efficiency, innovation, location and
transportation, indoor environmental quality, and other components, as well as
environmental, economic, technical processes and site quality, and promotes
development of sustainable cities and planning systems. The concept of
sustainable buildings is wider than the concept of green building (HFK
Rechtsanwälte Heiermann Franke Knipp, 2009). However, it is hard to draw the
borders of the concept of sustainability. Three dimensions of sustainable buildings
are shown in Table 1.
Table 1. Three Dimensions of Sustainable Buildings (Sustainable Building
Information Portal of Federal Ministry for the Environment of German
Federation, 2016) [Table made by authors]
Economic considerations

Ecological considerations

Social and cultural dimension

The following Life Cycle
Costs (LCC) are considered:
Construction costs:
Land planning costs
(including development
costs), buildings (including
construction site operating
costs), construction
supervision and
documentation costs,
brokerage costs, notary costs,
insurance costs during the
construction period, etc.
Usage costs:
− Environmental
consumption:
heating, hot water, lighting
(electricity), water,
sewage;
− Building and componentspecific expenses:
cleaning, maintenance and
repair, modernization.
Dismantling costs:
Demolition, removal, reuse or
recycling, disposal.

Quantifiable indicators for the
ecological building assessment
are identified nationally and
internationally:
− Land use;
− Primary energy expenditure
(renewable / nonrenewable);
− Greenhouse potential
(GWP), with regard to
“global warming”;
− Ozone depletion potential
(ODP), with respect to the
“ozone hole”;
− Acidification potential
(AP), with regard to the
“acid rains”;
− Eutrophication potential
(EP), with regard to water
or ground water;
− Photochemical ozone
creation potential (POCP),
with regard to the “summer
smog”.

By optimizing building design,
material selection, building
construction and plant
engineering, these aspects can
be achieved already in the
planning phase.
Within the social and cultural
dimension of sustainability,
protection objectives are
defined in the following areas:
Design, aesthetics;
Accessibility;
Health and comfort, which
includes:
− thermal comfort (room
temperature, room air
humidity);
− the hygienic comfort (room
air quality, air movement);
− acoustic comfort (building
acoustics, noise emissions);
− optical and visual comfort
(lighting).

The endeavour to make the ecological quality of a building measurable led to
the method of life cycle assessment, which was essentially divided into three steps
(Donath, Fischer, & Hauke, 2011):
Step 1 ‒ Balance sheet;
Step 2 ‒ Impact assessment;
Step 3 ‒ Sensitivity analysis.
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Besides ecological, economical and socio-cultural aspects of sustainability,
special attention is being paid also to technical quality, process quality and
location features (Federal Ministry for the Environment, Nature Conservation,
Construction and Nuclear Safety, 2013). Social sustainability aspect in buildings
is important as well. The concept of social sustainability has been under-theorised
or unfortunately often oversimplified in existing theoretical studies, and there
have been just a few attempts to define social sustainability as an independent
dimension of sustainable development (Colantonio, 2008).
Sustainability aspects are important at all levels and in all phases of life cycle,
and, for instance, achievement of macro-economical stability can also promote
attracting of investments, especially in the area of real estate operation. Previous
studies also approach macroeconomic problems and a number of related issues
that may be useful in the management of companies in the construction industry
and real estate market (Kauškale & Geipele, 2015). According to several studies
PESTEL factors are of great importance as well (Štaube, 2013; Grizāns, 2015).
According to the conducted literature analysis, the authors propose the following
definitions of real estate object sustainability, sustainable real estate object
management and macroeconomic sustainability:
Real Estate Object Sustainability is sustainability of economic, social,
environmental and technological factors as a joint system; quality of all processes,
including building materials and technologies; well-considered internal and
external environment; optimal use of resources that reflects in costs and energy
use patterns during all life cycles of building;
Sustainable Real Estate Object Management is systematic planning,
organization, motivation, control and coordination of all internal and external
sustainability influencing factors and processes in the real estate object at all
management levels;
Macroeconomic Sustainability is long-term sustainable development of all
sectors of national economy, which is reflected in stable macroeconomic and
monetary development indicators and growth rates.
Important aspect is affordability and financing of ecological and
environmentally friendly construction activities. KfW Group offers a number of
ways of financing offered by the following programs (KfW Group, 2016a):
 Energy-efficient building and renovation in the company (Energieeffizient
Bauen und Sanieren im Unternehmen);
 Energy-efficient
waste
heat
utilization
(Energieeffiziente
Abwärmenutzung);
 Renewable energy storage (Erneubare Energien – Speicher);
 Renewable energies ‒ premium deep geothermal energy (Erneubare
Energien – Premium – Tiefengeothermie);
 Reconstruction Bank ‒ Environmental program (KfW Umweltprogramm);
 Reconstruction bank ‒ Consortium Credit Energy and Environment (KfWKonsortialkredit Energie und Umwelt);
 Energy efficiency in production (Energieeffizienz in der Produktion);
 Renewable energy – Standard (Erneubare Energie – Standard);
 Renewable Energy – Premium (Erneubare Energie – Premium);
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Offshore ‒ wind energy (Offshore – Windenergie);
BMUB ‒ Environmental Innovation Program (BMUB – Umweltinnovationsprogramm).
Since 1948, when KfW Group was founded and according to its statutory
mission, KfW has been supporting change and encouraging the mentioned ideas
and programs in Germany, Europe and throughout the world for more than 65
years and to achieve these aims has provided nearly one trillion Euro in loans
(KfW Group, 2016b). European Union Investment Bank (European Union, 2016)
provides funding for projects that help to achieve EU aims, within and outside the
EU and was founded in 1958 and its president is Werner Hoyer. The first Green
Bank in the United States was established in 2009, following the ideas of
environmental protection, including the conversion plans for building future
headquarters with a zero energy balance, meeting energy needs with low-cost,
geographically accessible, and renewable energy sources (Ganbat, Popova, &
Potravnyy, 2016). Nominal Euro area interest rates currently are now at
historically low level, with the interest rate on the main refinancing operations
about 0 %, but very low interest rates are partly the choice of the central bank, as
it is also an influence of global and euro area-specific factors, some of them are of
a long-term, others are associated with the legacy of financial crisis (European
Central Bank, 2015). Affordable interest rates can give additional opportunities
for financing green buildings. Green building development tendencies are
analysed in the next Section.



3. TRENDS, PROBLEMS AND CHALLENGES OF ENVIRONMENTAL
DEVELOPMENT
Construction industry faces a number of external and internal risks. For
example, large projects in Germany, such as Elbphilharmonie, Stuttgart 21, the
new Berlin-Brandenburg International Airport, Cologne Opera, or other projects,
cost significantly more and construction period is longer than previously
announced, and, as a result, public authorities are not able to strictly control the
cost and timeframe of these construction projects ‒ in the case of 300 examined
federal building projects (with individual costs between 10 and 240 million Euro
in the years of completion from 2000 to 2015), almost 60 % of the projects were
included in the cost frame, taking into account the increase of price (Federal
Ministry for the Environment, Nature Conservation, Construction and Nuclear
Safety, 2016a).
The peculiarity of cyclical real estate market development influences the
investments in green buildings as well; in the period of recession and crisis
inhabitants receive less income, purchasing power reduces, companies do not
have financial resources, and investments in green buildings reduce, if they are
more expensive. Green buildings may be expensive in the beginning, but during
the life cycle can pay off.
The countries with the biggest number of green building profiles are the
United States, Great Britain, Canada, China and Australia (GBIG, 2016a). The
German Sustainable Building Council (DGNB – Deutsche Gesellschaft für
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Nachhaltiges Bauen) was founded in 2007 by 16 initiators from various subject
areas within real-estate and construction sectors with the aim to promote
sustainable and economically efficient building more strongly in future (DGNB,
2016a). All green building certification systems include environmental and
economic indicators. In DGNB system attention is paid also to the examination of
life cycle assessment of a building or urban district, as well as location
preferences. DGNB Certified Buildings in Germany by categories and DGNB
certificates for new offices and administrative buildings are shown in Fig. 1.
a)

b)

Fig. 1. a) DGNB Certified Buildings in Germany by categories; b) DGNB
certificates for new office and administrative buildings (DGNB System, 2016b) as
of 13.10.2016. [Figure made by authors].
Fig. 1b) shows high demand for certification of office and administrative
buildings in Germany in comparison to other types of buildings. DGNB
Certifications in the world are shown in Fig. 2.

Fig. 2. DGNB Certification in the World (DGNB System, 2016b) [Figure made
by authors].
According to the USGBC nearly 172 000 gross floor space in square metres
(GSM) is certified daily according to the LEED standard, and currently more than
69 800 commercial and institutional projects, which stand at 1.23 billion GSM in
area, are to participate in the ecological building classification system (Baulinks,
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2015). By the amount of LEED certified buildings Germany has the 6th place
which is shown in Table 2.
Table 2. Ranking of countries by the amount of LEED certified buildings as of
22.7.2015. (Baulinks, 2015).
Rank

Nation

LEED-certified Total of LEED-certified
area
and registered area in
in GSM (million)
GSM (million)

Total number of
LEED-certified
registered products

1

Canada

26,63

63,31

4.814

2

China

21,97

118,34

2.022

3

India

13,24

73,51

1.883

4

Brasil

5,22

24,50

991

5

South Korea

4,81

17,47

279

6

Germany

4,01

8,42

431

7

Taiwan

3,84

9,08

149

8

UAE

3,13

53,44

910

9

Turkey

2,95

23,74

477

10

Sweden

2,54

4,20

197

--

USA

276,90

727,34

53.908

The BREEAM audit activities are conducted in two stages (Stage 1 and
Stage 2), and are based on the requirements of International Standard BS EN ISO
14001:2004 Environmental Management Systems ‒ specification with guidance
for use provides ongoing independent, third party audit and certification of
environmental management systems (GreenBookLive. BRE Group, 2015). Energy
conservation in the sector of real estate is claimed to possess signiﬁcant
possibilities also for climate mitigation actions (Christersson, Vimpari, & Junnila,
2015). Typical energy analysis users are architectural groups (designers,
architects, master planners, urban designers, interior designers), green consultants
(BREEAM, LEED, DGNB, Estidama, other “green” rating systems), engineers
(HVAC, mechanical, electrical, Building Physics) and other market participants
(Beržanskis, 2015).
Real estate prices are driven by local economic growth variables; and from an
investment perspective, real estate prices follow anticipated growth prospects of
an urban economy (Coulson, Liu, & Villupuram, 2013). Systematic evaluation of
land use efficiency is necessary in order to support and improve the decisionmaking in land-use management area and to promote land use in better and more
efficient way (Auziņš, Geipele, & Stāmure, 2013).
Urban areas should be sustainable as well. Increasingly, urban green space is
seen as an integral part of cities providing a range of services to both people and
wildlife in urban areas (James et al., 2009).
Facility management is an important aspect for investors as well and its
optimization and improvements can result in cost reduction. The comparison of
corporate real estate management and facility management is shown in Table 3.
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Table 3. Comparison of CREM and FM (Pfnür, 2002, p. 62)
Comparative
criterion
The main objective

Basic disciplinary
orientation
Relevant object
area
Examples of
typically processed
(elaborated) topics

Corporate Real Estate
Management (CREM)
Effective resource management of
the company orientated to its
individual goals
Operational:
– Financial
– Strategic
Operational property assets of
non-property companies
− Adaptation of the real estate
strategy to the company’s
strategy
− Planning of the surface
requirements
Balance sheet and financial
effects
Real estate marketing
− Risk analysis
− Project development
− Location analysis

Facility Management (FM)
Optimization of resources
orientated to the property as well as
their anonymous users
Technology-oriented:
– Engineering
– Architectural
All commercial properties, partly
also living spaces
− Building management
− Organization, planning and
control of the building services
(cleaning, mail, gatekeeper, etc.)
− Energy management
− Maintenance of buildings
− Building Information
− System
− Cost management
− Restoration

Not just life cycle improvements can be a substantiation of investments in
green buildings, but also fiscal and monetary policy, and investment climate in
general influence volumes of investments, and volumes of investments in green
buildings. Promoting and restrictive factors of green building investments are
shown in Table 4.
The authors define economical substantiation of investments to green
buildings as follows:
 Cost improvements in maintenance period;
 Cost improvements in facility management process;
 Competitive advantage for customers and marketing opportunities;
 Qualitative projects require renovation/reconstruction activities later;
 Better conditions for financing in particular cases (support from EU funds
and/government/special programs in banks, for example, KfW Group
programs in Germany);
 Higher rent/lease prices and other reasons.
Ecological substantiation is defined as follows:
 More efficient use of materials and resources, implementation of energy
efficiency measures;
 Higher quality of life, health and environmental aspects;
 Reduction of CO2 emissions;
 Implementation of responsible sustainable investment strategy;
 Participation in development of sustainable environment and sustainable
cities and other reasons.
According to the World Green Building Council, green buildings can also
have the following advantages (World Green Building Council, 2013):
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 Design and construction costs (examples of UK of cost overcome);
 Asset value;
 Operating costs;
 Workplace productivity and health;
 Risk mitigation.
Detailed description of advantages for different market participants was
analysed and described by DGNB and can be found in Appendix 1.
Table 4. Promoting and restrictive factors of green building investments
[developed by authors]
Promoting/motivating

−
−
−
−
−
−
−
−
−
−

Restrictive/obstructive

Access to financing, regulations, mortgage rates
Good financial health opportunities, free assets
Market pressure to find innovative opportunities
Change in thinking paradigm of the buyers,
focus on sustainability. Available purchase price
of the resources
Good overall economic situation in the country,
economic upturn, contributing to an increase in
demand
Favourable industry development trends
Competition in the industry, and hence the need
for the construction of the competitive real estate
object
National development policy of green
construction promotion
Successful investment attraction programs
Good ease of doing business index (Ease of
doing business index is a World Bank developed
and calculated index that ranks 183 countries
according to ease of doing business in particular
country)

− Lack of credit financing opportunities
− Limited financial opportunities, lack of
free funds

− Lack of motivation
− Lack of information
− Lack of professional
−
−
−
−
−
−
−
−
−
−

skills and
professional employees
Lack
of
experience
in
green
construction projects
Lack of management experience
Increase in the prices of resources
Economic recession, crisis, contributing
to a reduction in demand
Underdeveloped business environment
Increase in object selling price, which
would reduce the potential number of
buyers
Lack of long-term policies in the field
of green construction
Competition in the industry
Low ease of doing business index
Difficulties to start operation

Green thinking and concepts of sustainability should be promoted at all levels
and should be adapted to daily life as well. Research results show both the
advantages and necessity of green building construction activities, but at the same
time they show difficulties, connected with this issue, as big amount of
information, knowledge, practical experience and financial resources are required
in the beginning. But, as construction objects have a long life-cycle, the
implementation of sustainability concept in this area is especially important.
CONCLUSION
The solution of the ecological issues nowadays is one of the most important
guideline in national and global development. Environmental issues should be
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addressed at all levels, and they are associated with many problems and related to
all areas of the economy. Construction and property market development has a
direct impact on the environment in variety of aspects, today it is particularly
important to address the related issues and problems in an integrated approach ‒
not only ecological, economic and social, but also in technological, political and
legal aspects (all PESTEL factors). It is also very important not just for the
development of environment and society, but also for private companies and
investors.
Investments in green buildings can be a significant competitive advantage and
sustainable investment opportunity as well. In the process of attracting green
building investments activities of all market participants are important –
government, business sectors and households. Special attention should be paid not
only to the investment climate in general, but also to the economic and
environmental side of the particular investment and motivation of market
participants.
The research results show, that future-oriented planning is necessary in the
field of green buildings, and, at the same time, management science is highly
important in the implementation of sustainability issues and in managing best
performance of employees to achieve all aims and tasks to build and to maintain
green buildings for the aim of sustainable development. Future research direction
is further study on the development of models and application of qualitative
research methods.
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APPENDIX 1
Benefits for all – Green Building Benefits by DGNB System
(DGNB System, 2016c)
Group

Benefits

The benefits for
users

− Healthy users: The DGNB System takes the health and well-being of building
users into account and helps to reduce illness.
− Lower costs for users: The DGNB System focuses on the building’s overall life
cycle from the outset, lowers costs and optimizes processes in operation.
Sustainable planning can thereby reduce ancillary costs in the long term.
− For future generations: DGNB certified buildings consume
fewer resources during construction, have lower greenhouse gas emissions and
largely can be recycled. In thus reducing waste, they make an active contribution
to protecting the environment.
− Quality from the outset: As from the early planning stage, the DGNB Precertificate reassures building owners
and users that the building will achieve its ultimate performance targets.
− Equal consideration for economic aspects: The economic
sustainability of a building is seen as being every bit as relevant as its
environmental, sociocultural and technical performance.
− Increased market opportunities: The DGNB Certificate increases a building’s
sale and rental potential by providing owners and users with a clear indication of
its superior quality.
− Safeguarding further rentals: The ever-growing demand for certified buildings
minimizes the risk of vacancies.
− Simplifying funding: Properties likely to qualify for DGNB certification often
secure loans more quickly and at better conditions.
− International comparability: DGNB certified buildings are comparable at both
national and international levels.
− Precise assessment: Individual profiles based on the standardized DGNB
− Promoting integrated planning: DGNB pre-certification in particular supports
integrated planning, providing early optimization potential for construction,
management, conversion and dismantling with an emphasis on optimizing costs.
This means that the focus of the project is on quality from the very beginning.
Targeted planning and monitoring: A systematic definition of sustainability
targets based on DGNB criteria raises all stakeholders’ awareness at an early
stage and serves as a central instrument for quality assurance during the
construction phase.
Assessing overall performance: Rather than specifying individual measures, the
DGNB System sets targets for measuring a building’s overall performance. In
doing so, it actively promotes innovative building concepts.
− Clear innovation potential: For each of the relevant criteria, the DGNB System
shows consultants and manufacturers the extent to which building products
influence the sustainability of the project as a whole. In this way, products can
be further developed and optimized from a sustainability perspective. Here, too,
the focus is on the entire life cycle – and therefore on the long-term quality of
products used in construction.

Advantages for
building owners
and investors

Advantages for
planners and
architects

The benefits for
consultants and
product
manufacturers
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