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Abstract — Science and society, when facing the challenges
created by globalization of economy, devote more and more
attention to the matters of sustainable development. Buildings
and other constructions produced by the construction industry
provide a material basis to ensure conformity of products
manufactured by other economic sectors to the criteria of
sustainable development. The society and scientists pay great
attention to the outcome of the construction process, its technical,
ethical and ecological conformity. Location of constructions,
amount of building materials used in construction, their heat
engineering and mechanical properties, operational consumption
of energy resources, functional conformity of the layout of the
premises and interior, and other features are used to evaluate a
construction with regard to sustainability requirements. Up to
now, less notice is given to matters of sustainable development of
the building process both on micro and macro level. Effective
usage of the available resources by construction companies is the
“backbone” of sustainable development process of the
construction industry. In various phases of the economy
development cycle not only the demanded volume and price of
construction products are changing. In the period of economic
growth, favorable conditions give construction merchants an
ability to increase efficiency of the available resource usage. That
provides the economic and technical basis for competitiveness of
construction companies, which is necessary to overcome economic
recession caused demand and supply mismatch associated with
decrease in market equilibrium price. For the purpose of
maintaining competitiveness in conditions of recession, businesses
are forced to implement measures aimed at increasing usage
efficiency of resources at their disposal more actively, meeting the
main conditions of sustainable development of the national
economy.
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l. INTRODUCTION

Studies on sustainable development of the construction
industry pay more attention to the correspondence of the
created construction product to specific sustainability criteria,
at the same time failing to study in sufficient detail the use of
resources available to construction entrepreneurs as the most
important aspect of correspondence of the construction product
manufacturing  process to  sustainable  development
fundamentals on macro level. The definitions and models
developed in this study make a clear distinction between the
sustainable construction process and the product created by
this process, which must meet the sustainability criteria
defined in the society. This approach is linked to the necessity
of expanding the scope of research to cover the questions
related to the correspondence of the construction process to the
sustainable development guidelines and criteria on both micro
and macro levels. Studying the situation in the construction
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industry in Latvia between 2003 and 2010, intensive economic
growth was observed, it was followed by a sharp recession
with great changes in the efficiency parameters for the use of
resources available to construction entrepreneurs. Rapid
decline in the efficiency of resource usage was observed in
construction. This trend is characteristic of a period of
explosive economic growth, while it contradicts the
fundamentals of sustainable development. As the recession set
in, the efficiency of the use of resources available to
construction contractors increased.

The results of the study clearly identify the need to pay
greater attention to sustainable development issues on a macro
level, allowing the government to develop and implement
more efficient measures for developing social, economic and
ecological processes in compliance with sustainable
development guidelines and criteria, promoting increased
efficiency of the use of resources available to a society and
reducing the destructive impact of economic activity on the
environment.

Il. ENVIRONMENTAL IMPACT OF CONSTRUCTION AND
INDUSTRY PRODUCED PRODUCTS

Researchers of environmental and construction processes
have found out that environmental impact of construction and
construction products is characterized by 37 various aspects,
from continuous increase of built-up land area to waste created
by constructions and degradation of the environment [1].
According to the study carried out by the US Department of
Energy on the construction processes, operation and
maintenance of the finished constructions consume 39% of the
energy resources used in the country annually, 68% of electric
power, 12% of water, and create 38% of the CO2 emissions in
the country [2]. In the United Kingdom various constructions
produce about 50% of the state CO2 emission volume, the
constructions consume 50% of the total amount of water used
in economic activity and produce 30% of solid waste. The
construction industry utilizes 25% of the raw materials
consumed in the national economy. 27% of the total CO2
emissions in the country are produced at homes, and 73% from
this amount come from home heating and water heating [3]. In
order to reduce the destructive impact of constructions on the
environment, scientific studies are conducted in the United
Kingdom to find possible solutions in order to design the
buildings, which would not emit CO2 gas into the atmosphere,
by 2016.. The first experimental zero-carbon buildings, fully
absorbing the created carbon dioxide, were built already in
2009 [4].
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In different countries construction industry consumes 66%  about sustainable existence and development of the
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copper in construction, as reserves of these materials are
estimated to last only for the next 30 years. Amount of metals
used annually in construction in various countries ranges from
1 to 8 tons per capita. Metal recycling and repeated use
decrease metal consumption by 90% and enable saving up to
70% of the power that is necessary to manufacture the
respective amount of metal from metallic ores [5]. About 1.3
billion tons of waste is produced annually in the European
Union, of which 510 million tons can be attributed to
construction industry, i.e. 1.13 tons per capita and 1.03 tons
per 1000 EUR of the manufactured production. In Latvia, 87%
of the hazardous waste produced since 2002 is related to
construction industry [6].

In comparison with ES-15 and other most developed
countries of the world, the buildings that are built in Latvia have
considerably lower power efficiency and the indices of
destructive environmental impact are considerably higher. Thus,
5.2 thousand GWh of thermal energy were supplied to
households in 2009, of which only 2.7 GWh, or 53.4% of the
energy produced by boiler rooms, were used efficiently. Thermal
energy losses in heating systems amount to 760.4 GWh, and 1.7
GWh of electric power is consumed inexpediently in households
[7]. The utmost losses of thermal energy can be attributed to the
low usage efficiency of the supplied energy in the majority of
homes. Annual specific consumption of thermal energy in
apartments and other types of residences built on the territory of
Latvia ranges from 220 to 250 kWh/m?, but this parameter does
not exceed 60-120 kWh/m? in homes with high power efficiency
[8]. Consumption of thermal energy in passive houses built in
Finland is within 20-30 kWh/m*, For multi-storey blocks of flats
of conventional construction built in Finland the consumption of
thermal energy does not exceed 70 kWh/m? [9]. Finland’s
experience in construction of power efficient homes convincingly
proves that there are reserves for decreasing consumption of
thermal energy in Latvia and many other European countries.

1I. SUSTAINABLE CONSTRUCTION AND EXPLANATION OF
THE CONCEPT OF SUSTAINABLE CONSTRUCTION PRODUCT

For the purpose to improve environment protection and to
maintain the ability of natural resources to renew, the
conception of the so-called “sustainable development” is
analyzed. Within this framework, more attention is paid not
only to reducing the negative impact of production of various
goods and the transport system on the environment, but also to
optimization of consumption of goods and services and to
increasing efficiency of the resource usage. In the set of these
measures, a significant role is played by sustainable
construction and sustainable buildings. The uncertainty and
contradictory nature inherent in the concept of sustainable
development gives a favorable ground for wide discussions

“Conseil International du Batiment” [10] defines the concept
“sustainable construction” in the following way:

“sustainable construction — a process of creating a building

that is applicable for the specific purposes and that is
environmentally friendly, in operation and management of
which high efficiency of resource usage is ensured”. This
definition does not take into account the competence of the
construction contractor and the owner of the building in a
sustainable building production and in the features of life-cycle
of a sustainable building. In construction industry, unlike in
other national economy sectors, unique products are produced.
Those products completely correspond to the client’s
requirements that are included in the building’s technical
documentation. For that reason the above mentioned definition
is largely referable to the concept of a sustainable building
rather than sustainable construction.
The definition drawn up by the European Union demonstrates
unspecific and superficial approach to exposure of content of
the concept of sustainable construction, indicating that
“...Sustainable construction can be defined as a dynamic
of developers of new solutions, investors, the
construction industry, professional services, industry
suppliers and other relevant parties towards achieving
sustainable  development, taking into  consideration
environmental, socio-economic and cultural issues.” [11]. The
EU definition indicates that politicians are willing to lay
responsibility for environment protection issues and
achievement of socio-economic development objectives on the
shoulders of entrepreneurs. Comparison of operating
objectives of an entrepreneur to environmental, socio-
economic and cultural development objectives demonstrates a
formal approach to the issues of development of sustainable
construction.

Considering the significance of the concepts of sustainable
construction and sustainable building in development of the
construction industry and the entire national economy, and for
the achievement of the public socio-economic development
goals, and the existing functional, economically technical and
legal differences between these concepts, the definition of the
concept of sustainable construction is proposed in the
following wording:

“sustainable construction is the process of designing,
placement, production and demolition of a construction
product, which ensures conformity of the finished product to
the criteria of sustainable development, technical
documentation and other laws and regulations with regard to
safety and harmlessness of the production process and the
finished product, high efficiency of using resources at one’s
disposal, a possibly minimal impact on the environment".
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The definition strictly differentiates the construction process
from the further operation of the building after the construction
process is finished and the buildings are transferred to its
owner and user. In the definition it is taken into account that
the construction industry is included in the regulated area of
business activity, construction process sustainability
requirements or criteria are set in the respective regulatory
enactments.

Preconditions that are included in the project and regulatory
enactments for a sustainable building to meet the functional
requirements in accordance with the main conditions and criteria
of sustainable development during its operation are created in the
construction process. However, it is the owner and/or user of the
building who is economically and ecologically responsible for
continuous increase in efficiency of using resources involved in
operation and maintenance of a building. It is important to mark a
borderline between the builder and the user of the building in the
definition of sustainable building, presenting it out in the
following wording:

“sustainable construction product is a building, in
production of which requirements of regulatory enactments are
met with regard to safety and harmlessness of the production
process, the included constructive elements and technological
solutions enable to ensure high efficiency of resource usage
and a minimal possible impact on the environment during
operation and maintenance of the building, as well as
conformity with other criteria of sustainable development”.

As it may noticed, in the definition of sustainable
construction product, emphasis is made on the possibilities
created in the construction process to use resources more
effectively and safely with a minimum possible destructive
impact on the environment. The requirements included in the

definition are combined with other criteria of sustainable
development that are changing along with changes in
mechanical, physical and ecological properties of construction
materials, construction technologies, environment condition
and natural resource renewal ability [12]. Exactly the criteria
of sustainable development that are included in the respective
state regulatory enactments is one of the most relevant aspects
in increasing power efficiency of the raised buildings and in
implementing other conditions necessary for sustainable
development in construction.

V. MODELS OF SUSTAINABLE CONSTRUCTION AND
SUSTAINABLE CONSTRUCTION PRODUCT

Considering the above mentioned definitions, models of
sustainable construction and construction products are
developed, revealing the existing differences and the options to
promote sustainable development of the national economy and
the entire state. Taking into account that the general meaning
of the concept “construction” includes the construction
industry, the public authorities supervising the construction
industry, construction entrepreneurs and nongovernmental
builders’ organizations within the framework of the study the
focus is on construction as on a sector of the national economy
and on construction company as a producer of construction
products. In the development of the models, systemic approach
is used to tackle sustainable development problems on a local,
national, international and global level [12].

As it shown on the model presented in Fig. 1, the basics of
sustainable construction are formed by a national policy of
sustainable construction development and the consequent
criteria of sustainable development of the construction
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Fig. 1. Functional model of sustainable development of the construction industry (abbreviations: SD - Sustainable Development)
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industry. Up to now major attention in national construction
policy is paid to technical conformity requirements that are
included in various standards, construction regulations and
other regulatory enactments. It is demonstrated in the model
that the criteria of sustainable development of the construction
industry take shape considering technical and occupational
safety and ecological requirements of construction work. An
effective monetary and fiscal policy is added to them, as it
enables the construction industry to retain sustainable
development nature, avoiding unreasonably rapid growth and
the recession following it. In this case, comparatively high
conformity of the total increase in construction product and
increase in demand is implemented in the framework of an
effective monetary and fiscal policy, thus enabling to maintain
slight price fluctuations for the produced construction products
and stability of development of the industry.

Sustainable development criteria of construction process
take shape considering the requirements that establish
conformity of manufacturing process of construction products
to technical, social, ecological and economic requirements
shown in Fig. 2. These requirements are largely related to
sustainable development policy of the construction industry
implemented by the state, and determination of a construction
company to participate in processes that are aimed to
continuous improvement of working conditions in
construction, increase of efficiency of using resources at one’s
disposal, and retaining of ability of natural resources to renew.

As it may be seen in the model presented in Fig. 3,
sustainable usage criteria of various buildings take shape on
the basis of sustainable development policy of the national
economy. These criteria apply to possibilities to continuously
update the used technologies and to increase efficiency of

resource usage in economic activity processes that are
performed in the respective building, as well as in operation,
reconstruction, renovation and demolition of the respective
building. That enables to increase production of goods and
services using the resources at the disposal of the national
economy subjects and the entire society. A significant criterion
of a sustainable building is conformity of the working
environment and microclimate to the human physiological
requirements. It is aimed to reduce sickness rate of the people
employed in construction, and to increase labor productivity
and quality. The criterion “minimal influence on the
environment” includes the requirements fixed by regulatory
enactments regarding reduction of environmentally harmful
gas emissions and other waste in operation and maintenance of
a building, including construction waste that is produced when
the respective building is demolished.

As follows from the models presented in the previous
figures, the criteria of sustainable development of construction
and construction business and usage of sustainable buildings
are constantly changing, along with the changes in results of
scientific research, development of engineering solutions and
technologies, environmental conditions, and considering
constantly changing requirements of the clients. With the help
of feedback, these aspects and the changes that have taken
place in them are included in the policy of sustainable
development of the national economy and construction
industry in order to timely make the necessary changes in
regulatory enactments and to make corresponding corrections
in the national monetary and fiscal policy.

Further in the study the main attention is devoted to
sustainable development of the Latvian construction industry
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Fig. 2. Functional model of sustainable development of the construction process (abbreviations: SD - Sustainable Development; CM -

Construction Materials; CW - Construction Work)
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[ STATE'S SUSTAINABLE DEVELOPMENT POLICY OF THE NATIONAL FECONOMY ]
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Fig. 3. Functional model of sustainable development of the construction process (abbreviations: SD - Sustainable Development)

in relation to changes in efficiency of usage of resources that
are at the disposal of entrepreneurs working in the industry, the
trends of these changes in the period of rapid growth and
economic recession.

V. PosITIVE AND NEGATIVE SIDE EFFECTS OF
SUSTAINABLE CONSTRUCTION

Experience in sustainable construction development and
operation of buildings constructed in accordance with the
sustainable development criteria collected from several most
advanced countries in the world allows us to make a number of
fundamental conclusions in favour of this new trend in
construction development. Considering the broad range of
sustainable construction development criteria and the extensive
spectrum of its effects, in many developed countries such
buildings are certified using the U.S. certification system
Leadership in Energy and Environmental Design, or LEED.
This system includes comprehensive technical, ecological and
financial auditing of the building to make sure that the result of
the certification process corresponds to one of the 4 types of
certificate: basic, silver, gold or platinum. The LEED system
evaluates 39 criteria with a maximum of 69 points. The
building evaluation is divided into the following categories
[13]:

e Correspondence of the location of the building to
sustainable development of the environment and the
building;

e Efficiency of water use within the building;

e Usage efficiency of energy sources and air pollution
during the maintenance of the building;
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e Safety, non-hazardousness of construction materials
used, their impact on the environment, efficiency of
resource usage during operation and maintenance of the
building;

e  Microenvironment quality inside the building;

e Applied innovative solutions in the building design,
construction, operation and maintenance.

In a 2006 study of a large number of various educational,
scientific and health care buildings, the U.S. scientists
concluded that the costs of buildings meeting the sustainable
development criteria are 0.7 to 6.5% higher than those of
conventional buildings with similar functionality. A number of
cases were established among the buildings inspected where
conventional buildings turned out considerably more
expensive than green buildings [14]. A group of companies in
the U.S. that devoted attention to sustainable buildings,
updating their interior facilities and design to ensure an
optimal microclimate for people’s health, has managed to save
around 250 million USD in a year. This economic effect was
achieved due to increased productivity and quality of work
[15].

Studies have shown that the increase in construction
expenses of sustainable buildings differs among countries. In
New Zealand, it varies from 2 to 6%; in the United Kingdom,
from 4 to 10%; in Australia, from 50 to 204% [16]. An
important factor is reduced power consumption by green
houses, which ranges from 35 to 50%. A considerable
socioeconomic effect is achieved by properly adjusting indoor
microclimate of the buildings. Within retail spaces, where
artificial lighting is replaced with sunlight coming through the
roof, the sales may increase by 35-40% [17]. Interesting data
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were obtained regarding the impact of daylighting on the
operation of educational institutions. Inside school classrooms
where children studied under natural light, math scores grew
by 20% and reading skills improved by 26% compared to
classrooms where schoolchildren were exposed to artificially
lit environment [18].

Sustainable buildings constructed within the European
Union allow savings 3-6 billion euros per year due to 8-25%
reduction in episodes of allergy and asthma. Thanks to
purposeful reconstruction and renovation works, the
syndromes characteristic of “sick buildings” have been
reduced by 20-50%: this promotes higher productivity,
increasing production by 15-45 billion euros per year. As a
result of improvements in work environment and
microclimate, the productivity of employees within
commercial spaces and industrial structures increased by 0.5 to
5%, providing an economic effect of 30-240 billion euros per
year [11]. By 2030, the European Union intends to reach
ambitious milestones in sustainable construction. These plans
involve reducing energy intensity for construction materials by
30% and reducing production waste by 40% in industries
producing construction materials. It is planned to reduce power
consumption in operation and maintenance of the buildings by
an average of 50%. The technologies available at that time will
allow producing the power consumed by those buildings
without generating CO2 [19].

As it may be observed in the European Union and other
developed countries in the world, sustainable development
criteria have been disseminating quickly, annually increasing
these countries’ output of construction materials that comply
with the sustainable development guidelines. An understanding
of the causes and consequences of positive and negative side
effects of sustainable construction allows each entrepreneur
and member of the public to comprehend their role in
promoting sustainable development of construction and the
entire country.

VI. CHANGES IN EFFICIENCY OF USAGE OF RESOURCES
DURING RAPID ECONOMIC GROWTH AND IN CONDITIONS OF
RECESSION

The following part of the study is devoted to the most
significant aspect of sustainable construction development —

changes in efficiency of usage of available resources in Latvia.
A unique situation was observed in the national economy
during the last 5-7 years. In the period from year 2004 until
year 2008, the value of the goods and services produced in the
country increased 2.2 times, but the amount increased only by
30.7% [20], assuming that no fundamental changes in the
range of the produced goods and services happened at this
time.

The most dynamic changes in the period of time from year
2003 until 2010 took place in the construction industry,
causing sharp changes in efficiency of using resources at the
disposal of the entrepreneurs working in the industry. The
statistical data and calculation results characterizing the period
of rapid growth and recession are presented in Table 1.

Growth of the Latvian national economy in the period of
time from year 2003 until year 2007 was characterized by an
unprecedented increase dynamics. Intensity of increase of the
value of goods and services produced in the state in the actual
prices in this period increased from 11.0% in 2003 to 32.5% in
2007. In the comparative prices the GDP increase is
considerably lower, 7.2% and 12.2% in 2003 and 2006
respectively. Recession in the national economy started in
2008 when the volume of the production decreased by 4.2%.
Top recession intensity in the national economy was reached in
2009 when the volume of production and product taxes in the
actual prices decreased by 19.2%, but in comparative prices —
by 18.0%. To evaluate the intensity of fluctuation, fluctuation
range index is used — on the level of national economy it
reaches 51.5%, which is the highest result in the entire
European Union [21] and does not correspond with the basic
conditions of sustainable development on macro level [12].

The unprecedented fast increase of internal demand sharply
increased profitability in several business sectors and caused
resonance of demand in various national economy sectors,
increasing demand for construction products and the following
supply. Already in 2004, production intensity of the
construction product evaluated in the actual prices increased
nearly twice compared to 2003, reaching 20.8%, although in
the actual prices the increase intensity remained at the level
reached in the previous year. The sharpest increase rate was
recognized in 2006 and 2007 when the construction product in
the actual prices increased by 47.9% and 62.1% respectively,

TABLE 1
PERIOD OF RAPID GROWTH AND RECESSION IN THE LATVIAN ECONOMY
Changes in intensity of increase of results by years — %
Showing Fluctuation range — %
2003. | 2004. | 2005. | 2006. | 2007. | 2008. 2009. 2010.
GDP in the actual prices 11,02 16,29 21,85 2332| 32,30 9,53 -19,18 -1,50 51,48
GDP in the comparative prices 7,19 8,68 10,60| 12,23 9,98 -4,24 -17,95 -1,25 30,19
CP in the actual prices 11,67 20,76 26,64 47,92| 62,09 11,26 -40,36 -24,00 102,45
CP in the comparative prices 13,72 13,33 1546| 2150| 15,73 -2,62 -33,57 -27,00 55,07

(abbreviations: GDP - Gross domestic product; CP - construction product)
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TABLE 2
CHANGES IN EFFICIENCY OF USING RESOURCES IN CONSTRUCTION DURING RAPID GROWTH AND RECESSION

Intensity of changes in resource usage efficiency figures by years — %
Figures used in construction Fluctuation range — %
2003. | 2004. | 2005. | 2006. | 2007. | 2008. | 2009. | 2010.
Fixed assets and other long-term investments -4,1 -15,4 -20,1 -9,6 -13,5 3,8 6,8 05 26,9
Construction materials and other current assets -18,7 -25,2 -31,3 -23.1 -9,0 75 355 17,3 66,8
Total assets -13,7 -22,1 -28,1 -19,7 -10,2 6,5 26,4 11,4 54,5
Labour -7,83 -2,86 10,74 5,83 -4,26 -2,55 10,14 5,26 18,57

but in the comparative prices — by 21.5% and 15.7%.
Therefore, intensity results of the Latvian construction industry
beat the growth rate registered in the European Union [21],
[22], [23]. The rapid growth was followed by recession of
similar nature, which reached culmination in 2009, when the
produced construction product in the actual prices decreased
by 40.4%, but in the comparative prices — by 33.6%. Recession
trends in the construction industry lasted also in 2010, as the
produced construction product volume decreased by 27% and
in terms of value by 24%, considerably surpassing the intensity
of recession in other national economy sectors in 2010 [20].

Higher rate of increase in production of construction product
in the period of rapid growth was caused by the increasing
mismatch between the total demand and supply of construction
product. Construction companies, unable to offer the volume
of the construction product in demand, raised the sale price,
thus ensuring parity between demand and supply. For the
maintenance of market balance in the period of time after
2003, price increase of the produced goods facilitated sharp
increase in profit of construction entrepreneurs, creating
favorable conditions to increase labor productivity and
efficiency of using the assets of construction companies. The
figures included in Table 2 demonstrate how these favorable
conditions were used so that Latvian construction companies
would incorporate in their operation the most significant
condition of sustainable development and would increase
efficiency of using the resources at their disposal.

Volume of resources at the disposal of the entrepreneurs
working in the construction industry in 2010 is foreseen by
usage of statistical data on decrease of resources in 2009 and
considering the correlative relation of resources with
quantitative changes in the produced construction product. In
the calculations of efficiency of using resources at the disposal
of entrepreneurs, the negative effect of price increase on
efficiency of resource usage is reduced to the utmost, but
figures of usage efficiency of construction materials and fixed
assets are affected by structural changes in these resource
groups and qualitative changes in content of the construction
product.

As follows from the figures presented in Table 2, resource
usage efficiency figures included in assets are decreasing as
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the production intensity of the construction product increases.
Usage efficiency of fixed assets that are included in the fixed
assets and other long-term investments shows a negative
increase rate value already in 2003, decreasing by 4.1% in
comparison with the level reached in 2003. In the further years
of rapid growth, usage efficiency of the capital at the disposal
of entrepreneurs continues declining, reaching the sharpest
decrease of 20.1% and 13.5% in 2005 and 2007 respectively.
Along with recession, capital usage efficiency starts to rise
gradually. A similar trend, with a more dynamic intensity, can
be observed in changes of usage efficiency of construction
materials and other current assets. Already in 2003 this figure
declines by 18.7% compared to the previous year level. In the
following 2 years, the calculated values in the comparative
prices of construction production to produce a unit, value of
the utilized construction materials and other current assets in
the prices of 2000 sharply increases and in 2005 the increase
rate reaches 31.5%. In the following 2 years the intensity
decreases, but efficiency of using construction materials
continues to decrease. Only upon recession, in 2008 this figure
starts to improve by 7.5%, reaching the top value of 35.5% in
2009.

Considering the absolute limitedness of labor force supply
and the hard working conditions in construction, one of the
most important  figures in  sustainable  construction
development is increase in labor productivity, which enables to
increase the physical volume of the produced construction
product within a time unit, thus reducing the production time.
As it may be observed from the figures presented in Table 2,
changes in labor productivity are of sharply changing
character, but the common trend remains — as the intensity of
the produced construction product increases, the labor
productivity decreases. Already in 2003 when the volume of
the construction product in comparative prices increased by
13%, labor productivity changed in the opposite direction,
decreasing by 7.8%. Even though in 2005 labor productivity
returns to the level of 2001 and surpasses it in 2006 by 6%
[20], in the following years it decreases again by 4.3% and
2.6% respectively. The positive changes in labor productivity
are observed as the recession grows deeper in 2009 when labor
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productivity surpasses the level of 2001 by 7%, and this trend
lasts also in 2010.

VII.

The conducted study on sustainable development trends of
the construction industry in terms of resource usage in the
period of rapid economic development and in conditions of
recession leads to the following conclusions:

Studies on the sustainable development of the construction
industry pay more attention to the conformity of the created
construction product to specific sustainability criteria. At the
same time the use of resources available to construction
entrepreneurs as the most important aspect of correspondence
of the construction product manufacturing process to the main
conditions of sustainable development on macro level is not
studied in sufficient detail;

The definitions and models developed within the study
clearly differentiate between the process of sustainable
construction and the product produced in this process, which
must correspond to the criteria of sustainable development
established in the society. Such approach is conditioned by the
necessity to expand the research on the issues that are related
to conformity of construction process to the basic principles
and criteria of sustainable development both on micro and
macro level;

In the period from 2003 until 2010, intensive economic
growth was observed in the Latvian national economy. It was
followed by rapid recession, which is accompanied by sharp
changes in the usage efficiency indices of the resources at the
disposal of construction entrepreneurs. The period of rapid
growth of the economy in construction is characterized by
sharp decrease in efficiency of resource usage, which comes
into contradiction with the basic principles of sustainable
development. As recession sets in, usage efficiency of the
resources at the disposal of construction entrepreneurs starts to
increase;

Results of the study clearly indicate at the necessity to pay
more attention to sustainable development issues on macro
level, which would enable governments of the countries of
different development levels to develop and implement more
effective measures to ensure conformity of socio-economic
and ecological processes to the basic principles and criteria of
sustainable development, thus promoting the increase in usage
efficiency of resources at the disposal of the society and
lessening the destructive impact of economic activity on the
environment.

CONCLUSIONS
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Janis Vanags, Georgs Mote. Ilgtspgjiga attistiba baivnieciba: konceptualais modelis un situacijas Latvija analize

P&tijumos par buivniecibas ilgtspgjigas attistibu lielaka uzmaniba tiek veltita sarazota buivniecibas produkta atbilstibu noteiktiem ilgtsp&jigas attistibas kriterijiem,
bet nepietiekosi tiek pétita buvkomersantu riciba esoSo resursu izmantoSanai ka nozimigakajam aspektam biivniecibas produktu razoSanas procesa atbilstibai
ilgtsp&jigas attistibas pamatnosacTjumiem makro limeni. ST pé&tfjuma ietvaros izstradatajas definicijas un modelos precizi tiek nokirts ilgtspgjigas bivniecibas
process no $aja procesa sarazotd produkta, kuram, jaatbilst sabiedriba noteiktiem ilgtsp&jigas attistibas kritérijiem. Sada pieeja saistita ar nepieciesamibu
paplasinat pétijumus ar jautajumiem, kuri saistiti ar bivniecibas procesa atbilstibu ilgtsp&jigas attistibas pamatprincipiem un kritérijiem gan mikro, gan makro
limeni. Pétot situaciju bvnieciba Latvija laika perioda no 2003. lidz 2010.gadam tika noverota augstas intensitates ekonomiska izaugsme un tai sekojosa strauja
recesija, kuru pavada krasas parmainas biivkomersantu riciba esoSo resursu izmantoSanas efektivitates raditdjos. Buivnieciba konstatéts straujas ekonomikas
izaugsmes periodam raksturiga resursu izmantoSanas efektivitates strauja samazinaSanas, nonakot pretruna ar ilgtsp&jigas attistibas pamatnostadném. lestdjoties
recesijai, blivkomersantu riciba eso$o resursu izmantoSanas efektivitate paaugstinas.

Pétijuma rezultati skaidri norada uz nepiecieSsamibu lielaku uzmanibu ilgtsp&jigas attistibas jautajumiem pievérst makro liment, kas dotu iesp&ju valdibai izstradat
un Tstenot efektivakus pasakumus sociali ekonomisko un ekologisko procesu atbilstibai ilgtspgjigas attistibas pamatnostadném un kritérijiem, sekmgjot sabiedribas
riciba eso$o resursu izmanto$anas efektivitates paaugstinasanos un samazinot saimnieciskas darbibas destruktivo ietekmi uz apkartgjo vidi.

SIuuc Banarc, I'eoprc Mote. YcroiiunBoe pa3BHTHE B CTPOMTEILHOI OTPAC/IN: KOHIENTYAJbHAs MO/e/]Ib M aHAJIN3 cUTyanuu B JlatBun

B HacTosiiee BpeMst IpH MCCICAOBAHUH YCTOHYMBOTO PA3BUTHS B CTPOUTENBHOI OTPACIM HamOOIbIee BHUMAHHUE Y/ENSCTCS COOTBETCTBHIO NPOM3BEICHHOTO
NPOIYKTa OIpPENENeHHbBIM KPHTEepUsM. B To ke Bpems, HEIOCTAaTOYHOE BHUMAHHE YIEISCTCS HCIOJIb30BAaHHUIO PECYypCOB, HAXOMSAIIMXCS B PACIIOPSDKEHHH
KOMMEpCaHTOB, KaK HamOojee 3HAUYMMOMY AacCIIeKTy COOTBETCTBHUS IIpOLECCa HMPOM3BOJCTBA MPOAYKTa B CTPOUTENILCTBE OCHOBHBIM YCJIOBHSIM YCTOHYHBOIO
pa3BUTHSI Ha MaKpOypOBHE. B pa3paGoTaHHBIX B XOJ€ HCCICJOBAaHUS ACHUHHUIMIX U MOAEIAX MPOLECC YCTOHYMBOrO Pa3BUTUS B CTPOMTENIBCTBE OTACICH OT
MIPOU3BEAEHHOTO MPOXYKTa. Takoil MOIXOX CBS3aH ¢ HEOOXOJMMOCTBIO PACIIMPHTH HCCIEAOBAHUE B HANPABICHUSIX, CBSI3aHHBIX C COOTBETCTBHEM IIPOIIECCOB B
CTPOHTENHCTBE MPUHIMIIAM U KPUTEPHSIM YCTOHIHBOTO Pa3BUTHS HA MHKPO M MaKpOYpPOBHSIX. B X0Jle H3y4eHNUs CUTyalllH B CTPOUTENILHON oOnacTH B JlaTBu B
nepuoa 2003 - 2010 ronoB oTMeyaeTcsl BICOKasi HHTEHCHBHOCTh SKOHOMHYECKOTO Pa3BUTH M MOCIEAYIOLIas pe3Kas peleccusi, KOTOPOH COOTBETCBYIOT PE3KHe
HN3MEHEHUs TMoKa3aTesied 3(Q(eKTHBHOCTH HCIIOIb30BAaHUS PECypCOB, HAXOMSIIMXCS B PACIOPSHKEHHH KOMMEPCAHTOB B CTPOMTENBHOH obmactu. B mepmoxn
OBICTPOr0 3KOHOMHYECKOTO POCTA B CTPOHMTENBHOM OTpaciy KOHCTATHPOBAHO PE3KOE CHINKEHHE 3((EKTHBHOCTH MCIIOIB30BAHHSA PECYPCOB, KOTOPOE BOLLIO B
HPOTHUBOPEYHE C OCHOBAMH YCTOHYHBOTO pa3BUTHs. B CBOIO ouepe/ib, B IEpHOA HACTYIHMBIICH pelieccun yBeanuuiIack 3G (HeKTHBHOCTh HCIIONb30BAHUS PECYPCOB
KOMMEpPCAHTaMH CTPOUTETHEHON OTPAciIH.

Pe3ynbTaThl McCleOBaHNs YKa3bIBAIOT HA HEOOXOANMOCTD IPHBIICYb ITOBBIIEHHOE BHUMAHUE BOIIPOCAM YCTOWYMBOTO Pa3BUTHSA HAa MAaKpO YPOBHE, YTO Jajo OB
BO3MOXHOCTb IPAaBUTENIBCTBY pa3pabaThlBaTh U IPETBOPSTH B KH3Hb ()(PEKTHBHbIC MEPONPHATHS MO MPHBEACHUIO COLHAIBHO-3KOHOMHYECKUX MPOLECCOB B
COOTBETCTBHE C OCHOBHBIMH ITOJIOKEHUSIMU H KPUTEPHSIMH YCTOHYMBOIO Pa3BUTH, CIIOCOOCTBYSI, TAKAUM 00pa30M, MOBBIIIEHHIO () ()EKTUBHOCTH HCIOIb30BAHHS
HMEIOLIMXCS B PACIIOPSHKECHUH 00IIECTBA PECYPCOB, a TaK XKe CHIYKEHUIO IECTPYKTUBHOTO BIMSIHHS XO3SIHCTBEHHON JEATEIEHOCTH Ha OKPYKAIOIIYIO CPexy.
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