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PREFACE

The International Scientific Conference People, Buildings and Environment enter into the 9th
run. Increasing interest of participants shows that interconnection of research themes of the
branches of construction economy and management, water management and water structures,
landscape formation and protection was correct decision.

The conference brings opportunity to present new results, which are obtained during solving
of research projects. Sharing opinions and debates on these results and processes of their
achievement are important tools for development of scientific discipline. I am pleased with
increasing interest of our colleagues from the Czech and foreign universities, which always
enrich our scientific research with new experience or confirm that the development of our
researches goes in the same direction that the national economies feel the need to research the
same or similar topics.

This year’s conference is extended with the new section University learning and teaching,
which extends our discussions with the dimension of knowledge transfer.

I wish to all participants a pleasant stay at this year's conference, which takes place in
beautiful premises of castle in Kitiny, acquiring new knowledge, new contacts and personal
success in other creative work.

Jana Korytdrovd
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BUILDING INFORMATION MODELLING (BIM) BASED
CHANGES IN THE MANAGEMENT OF CONSTRUCTION
PROJECTS

John-Paris Pantouvakis'

Abstract

As most construction projects are large and costly, collaborative working through the use of a
common information model called BIM may streamline efforts and resources to be used more
effectively and efficiently. The usability of such a BIM can be evaluated by considering three
interrelated perspectives: the technological, organizational, and social; and of these the key
issue is to improve productivity and enable innovation through the empowerment and
motivation of people. This paper provides insights for researchers and practitioners in the
construction industry into the potential use, development and limitations of current BIM
technologies and practices.

Key words

Construction; Construction Management; Building Information Modelling; Collaborative
working.

1 INTRODUCTION

Building Information Modeling (BIM) is the process of generating and managing building
data during its life cycle [1]. Typically it uses three-dimensional, real-time, dynamic building
modeling software to increase productivity in building design and construction [2]. The
process produces the Building Information Model (also abbreviated BIM), which
encompasses building geometry, spatial relationships, geographic information, and quantities
and properties of building components.

BIM may be used to demonstrate the entire building life cycle, including the processes of
construction and facility operation. Quantities, properties of materials and scopes of work can
be isolated and defined. Systems, assemblies and sequences can be shown in a relative scale
with the entire facility or group of facilities. BIM goes beyond geometry and addresses issues
such as Cost Management, Project Management and concurrency of work on most aspects
during the life cycle.

' John-Paris Pantouvakis, Ph.D., Associate Professor, Director Dept. of Construction Engineering &
Management, National Technical University of Athens, Greece. Contact : http://paris.pantouvakis.gr
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Implementing BIM goes beyond switching to a new software. It requires changes to the
definition of traditional architectural phases and more data sharing than most architects and
engineers are used to. BIM requires consistent modeling representations of the actual parts
being used to construct a building [3]. This is a substantial shift from the traditional computer
aided drafting method of drawing with vector file-based lines that combine to represent
objects.

There have been attempts at creating a BIM for older, pre-existing facilities. They generally
reference key metrics such as the Facility Condition Index, or FCI. The validity of these
models will need to be monitored over time, because trying to model a building constructed
in, say 1927, requires numerous assumptions about design standards, building codes,
construction methods, materials, etc., and therefore is far more complex than building a BIM
at time of initial design.

The American Institute of Architects has further defined BIM as "a model-based technology
linked with a database of project information" [1], and this reflects the general reliance on
database technology as the foundation. In the future, structured text documents such as
specifications may be able to be searched and linked to regional, national, and international
standards.

BIM is a relatively new technology in an industry typically slow to adopt change. Yet many
early adopters are confident that BIM will grow to play an even more crucial role in building
documentation [4].

The Industry Foundation Classes (IFC/ifcXML) are an open specification for BIMs and are
used to share and exchange data and information in a neutral format among various software
applications. Green Building XML (gbXML) is an emerging schema, a subset of the Building
Information.

It is believed that the emergence of BIM together with related technologies (such as virtual
prototyping) represents a new way of working in construction which will be widely adopted
in the next 15-20 years. BIMs have already been embraced by numerous clients, designers
and contractors worldwide. The benefits that may be accrued offer a new paradigm for
information management, which although requires a significant effort to set up, it is expected
to pay dividents. The new technologies have the potential to revolutionize the construction
industry and enhance collaborative working across disciplines, locations and organizations.

In this paper we review briefly the BIM components and present a success story from BIM
implementation in an actual project in Hong Kong.

2 BIM COMPONENTS

A building may be thought of as consisting of objects, each of which may have a boundary-
spanning role. Such objects include product models, CAD drawings and plans used to
describe the product [5] and process charts and project management tools used to negotiate
the process [6]. The different categories of objects that may be useful in different types of
knowledge boundaries, and as such as useful in BIMs can be thought of as [7], [8]:

e Objects, models and maps such as drawings, engineering calculations and other objects
used to describe the product and the process of its delivery.
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e Standardized forms that allow for standardization of methods in distributed work
processes.

e Repocitories, i.e. piles of catalogued data as in a library of CAD

Where the latter is addressed by modern database technologies, it has proved the hardest part
to address as data and inter-relationships are industry and legislation dependent, both of which
are highly fragmented and diverse across different countries (esp. in Europe).

The major issues involved and the strategy for resolution are summarized in Table 1 below.

Tab.1)  BIM issues and strategy of resolution (adapted from [4])

Issues Strategy of resolution

Quantity take-off at different levels of | Consistent model at different levels of
detail. detail as design evolves.
Tnteroperability Single database schema. Use of IFC to

exchange data with external software

Plug-in technologies to allow different

Multiple data views . Lo
p reporting and visualization outputs.

Keep consistent views of data and
information in different formats so
that roles can deal with all related
information

Information digging

Allow users to built different filters
Information filtering (preferably in a high level — almost
natural- query language

The major plug-ins required are: An automatic scheduler, a design specification checker, an
integrated facilities management module, an automated take-off and estimating module, a
design checker and an area calculation module [4]. The underlying data module can be
developed in Eclipse Modeling Framework (EMF) which is integrated with UML and W3C
Object Constraint Language (OCL) providing rule checking and mapping facilities [9], [10].

3 FROM THEORY TO PRACTICE - A CASE STUDY OF BIM
IMPLEMENTATION

The Swire Properties Limited One Island East (OIE) Tower design and construction project in
Hong Kong is one of the most substantial BIM impementations ever undertaken. The owner
put into place a robust BIM to lower the cost of construction by enhancing efficiency and
reducing waste across the entire process. The development of BIM revealed over 2,000 design
clashes which were resolved prior to tender. As such, the returned tenders were lower than
originally envisaged and withing close proximity to one another.

The winning contractor assumed full responsibility for the BIM during construction and
ensured that all 2D information that went to site was first vetted in the virtual 3D prototype.
This enhanced coordination and allowed timely drawing production and constuction
methodology simulation [11].
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During construction, the BIM became the central management tool identifying and
coordinating construction sequence issues and clashes prior to the problems reaching the site.
All project participants have had timely real-time information and visibility in the entire
building lifecycle process.

Once the project was completed (in May 2008), it was found that substantial time and costs
have been saved. The BIM was developed during the 12-month period used for finalizing the
designs and its cost was entirely justified by the overall cost savings of the project. More
specifically, BIM development was equal to 1% of the total construction cost, whereas the
accrued construction cost reduction was estimated around 8%.
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Fig. 2) Example BIM screens where different views of the data (leff) and objects (right)
can be seen.
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4 CONCLUSION

For champions of building information modeling, the value proposition is clear. The vast
majority of users report seeing positive returns on their investment in BIM. For the time and
expense put into making BIM part of their practice, users gain a range of benefits that could
include improved productivity, enhanced quality, increased opportunities for new business
and overall better project outcomes. The more benefits a user reaps, the higher the perceived
value.The benefits gained from BIM are greater than many users believe. Those who formally
measure ROI on BIM report higher returns than those who estimate returns based on
perception.

With experience, users can see more value. Experts prove that, as users gain proficiency, they
will find ways to leverage the technology to their benefit. Given that BIM is still an emerging
process, this trend should gain momentum as more users master it and software providers
develop additional tools [3].

®* 63% of BIM users say they see positive ROI on their overall investment in BIM.

e 72% of users who formally measure their ROI on BIM report positive returns,
compared to 53% of users who estimate returns based on perception.

e 87% of expert users see positive ROI with BIM compared to 38% of beginners.

* 93% of BIM users believe that, compared to today, there is potential to gain more
value from BIM in the future..
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SCOUR AT ELLIPTICAL GUIDE BANKS UNDER
STRATIFIED BED CONDITIONS: EQUILIBRIUM STAGE

Boriss Gjunsburgs', Gints Jaudzems?, Elena Govsha®

Abstract

The scour development in time and the equilibrium stage of scour near abutments and guide
banks with a uniform layer and stratified bed conditions have been studied. At present, no
methods are available for computing the depth of a local scour near the bridge crossing
structures under complex geological conditions. The tests in flume were made with uniform
layers and with two layers with different grain size. The sequence of layers can increase the
scour depth and lead to damage or failure of bridge structures. A new method for computing
the equilibrium scour depth at elliptical guide banks in the stratified river bed conditions is
presented. The method is confirmed by test results.

Key words

Scour, stratified conditions, elliptical banks, scour geology

1 INTRODUCTION

Streamline concentration, local increase in velocity, circulation and vortex structures, an
increased turbulence, and a scour hole are observed at the head of guide banks. According to
different authors, the depth of scour at bridge structures depends on the grain size of the
surface layer of the river bed. But this approach does not reflect the complexity of the
geological structure of river bed, which can increase the scour depth and cause damage to
bridge structures.

The influence of river bed stratification on the depth of scour was mentioned by Rotenburg et
al. [1], Ettema [2], Raudkivi and Ettema [3], and Gjunsburgs et al. [4, 5], but there is no
method for computing the local depth of scour near bridge structures under stratified bed
conditions. In this study, a new method for computing the equilibrium depth of scour at
elliptical guide banks under stratified bed conditions is presented. According to experimental

' Boriss Gjunsburgs, Prof., Riga Technical University, Azenes 16-261, Riga, LV-1048, Latvia, e-mail:
gjunsburgs @mail.bf.rtu.lv

* Gints Jaudzems, PhD student, Riga Technical University, e-mail: gints jaudzems@rtu.lv

? Elena Govsha, Postgraduate student, Riga Technical University, e-mail: jelena.govsa@rtu.lv
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and calculation results, in the stratified bed conditions, the grain size of a layer at which the
scour stops is the main parameter for predicting the scour depth. If the surface layer with a
grain size d; is scoured and the process is continued in the second layer with a grain size d,
where d;<d; and heguii < Hq1 + Hao (the scour stops at the second layer), the scour depth in the
case of two layers is the same as that in one layer with d,. If the scour stops in the second
layer and d;>d>, hequi<Ha1+Hg, its depth is greater than in the case of a uniform layer with a
grain size d;. The sequence of layers with different diameters of grains is illustrated in Fig.1.
The value of d; can exceed d; or vice versa.

Water surface <~

Scour hole |’hsl B hy
— ~hg,

River bed
Lst (surface) layer di ™ ‘4/_{// Ha

2nd layer d, L7 | Hgz
I

Fig. 1) Geology of the river bed formed by layers with different grain sizes

2 EXPERIMENTAL SETUP

The tests were carried out in a flume 3.5 m wide and 21 m long. The flow distribution
between the channel and the floodplain was studied under open-channel flow conditions
(Table 1). The rigid-bed tests were performed for different flow contractions and Froude
numbers with the purpose of investigating the changes in velocity and water level near the
embankment, along it, and near the modeled elliptical guide bank.

Tab.1)  Some experimental data for open flow conditions in a flume

Test L (cm) | hy(cm) (cn‘f/s) 0 (I/s) Fr Re, Rey
L1 350 7 6.47 16.60 0.780 7500 4390
L2 350 7 8.58 22.70 0.010 10010 6060
L4 350 7 8.16 20.81 0.098 10270 | 5590/5660
L5 350 7 9.07 23.48 0.109 11280 | 6140/6410
L6 350 7 11.10 28.31 0.134 13800 | 7550/7840
L7 350 13 7.51 35.48 0.067 13700 9740
L8 350 13 8.74 41.38 0.076 16010 11395
L9 350 13 9.90 47.10 0.088 14300 14300

During sand-bed tests, the time-dependent changes in velocities and scour depth, the effect of
different hydraulic parameters, the flow contraction rate, the grain size of bed materials, and
the scour process were studied. The tests were performed in a flume of width L = 350cm for
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the following bridge-model openings: 50, 80, 120, and 200 cm. The flow contraction rate
Q/0y (where Q is the general discharge and Q, is the discharge through the bridge opening
under open-flow conditions) varied from 1.56 to 5.69 for the floodplain depth sy = 7 and 13
cm, respectively; the Froude numbers varied from 0.078 to 0.134, R, — from 7500 to 16010,
and Ry — from 4390 to 14300, where R, and Ry are the Reynolds numbers for the channel and
floodplain, respectively; the slope of the flume was 0.0012. The sand was placed 1 m up and
down the contraction point of the flume. The grain sizes were 0.24 and 0.67 mm, and the tests
were performed with a uniform layer or with two layers of different thicknesses and grain
sizes.

3 METHOD
3.1  Equilibrium depth of scour at elliptical guide banks

The scour depth at elliptical guide banks is equal to the equilibrium depth in the conditions
when the local velocity becomes equal to the critical one. The local velocity at a plain river
bed is found by the Bernoulli equation for two cross sections of the extreme unit streamline
[6]. The discharge across the width of a scour hole before and after the development of scour
18 Qr=kQy., where Qris the discharge across the width of a scour hole with the plain bed and
Q. is that with a depth A,y

m:- hequil
m'hequil hf 'Vlel =k m'hequilhf Thequil Vlt (1)

where m is the steepness of the scour hole, .4 is the depth of scour at the equilibrium stage,
hy is the depth of flow at the floodplain, V;; is the local velocity, and k is a coefficient of
changes in discharge because of scour, which depends on the flow contraction [4]. The local
velocity Vj, at an equilibrium stage of scour is determined from Eq. (1)

‘/lel

h .
k 1 + equil
2hf

The critical velocity Vj, at the equilibrium stage can be determined through the mean depth of
flow h,, = hy(1+hequi/2hy) near elliptical guide banks at that stage:

Vi = 2)

0.25
h .
V()t :ﬁ.3.6di0.25hf0.25 1+ equil (3)
2h,

where [ is a coefficient of reduction in the critical velocity due to vortex structures, d; is the

grain size of the bed materials, and V0:3.6di0'25hf0'25 is the critical velocity at the plain bed [7].

The scour at the equilibrium stage stops when the local velocity V;, (Eq. 2) becomes equal to
the critical velocity Vy, (Eq. 3)

26



0.25
he ui
= B-3.6d, 0, | 14+ )
k{l hequil ] th
+7
2h
f

From Eq. 4, the equilibrium depth of scour at elliptical guide banks is found

0.8
V
hequil :2hf (Wloj -1 ’ka km (5)

where k, is a coefficient depending on the flow crossing angle and k, is a coefficient
depending on the side-wall slope of guide banks.

According to Eq. (5), the equilibrium depth of scour depends on the floodplain depth,
contraction rate of flow, backwater value, and the grain size of river bed. With increase in the
grain size, the equilibrium depth of scour reduces.

3.2  Equilibrium depth of scour at elliptical guide banks under stratified bed
conditions

The geology of the river bed is complicate and usually is formed by layers with different
thickness and grain sizes (Fig. 2).

Water surface Water surface
1 —_— 2 —
rhequit | by rBequil| By
River bed River bed
d; =0.67mm P Hgy =4-10em di=024mm N\ 7 Hgq =4-10em
d; = 0.24mm N i Hgz = 40-46em d; = 0.67mm = Hgz = 40-46em
Fig. 2) Two layers with different test grain sizes

When the scour depth h.g.i<Hy;, equation (5) can be used; however, when h.gi>Hgy;, the
scour develops in the second layer with a grain size d>. If hegui>Ha; + Hgz, the scour develops
in the third layer with a grain size d3, and so on. Then, the equilibrium scour depth is different
from that in the uniform layer. At the initial stage, the equilibrium scour depth /g 18
calculated by Eq. (5). When h.g.i>Hy;, the scour develops in the second layer with d>. Now,
to determine the equilibrium depth of scour the local and critical velocities on the top of the
second layer must be calculated. The local velocity on the surface of the second layer is found
by the formula

(6)
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where H,; is the thickness of the first layer of the river bed.

The critical velocity is determined from the medium depth of flow h,,i;=h{1+H/2hs) on the
floodplain with a scour depth equal to the thickness of the first bed layer,

Vo, =B3.6-d,""h,"” 14+ 2 (7)
2hf

where V0=ﬁ3.6d20'25 hf0'25 is the critical velocity of flow for the grain size d», since the layer
with exactly this diameter lies on the top of the river bed.

Then, the scour depth in the second layer is determined as

0.8
h., =2h (V“] 1k -k
s2 f - e Ty (8)

01

At hy<H p, the scour stops, and the equilibrium scour depth is

ho =H,+h, )

equil

If hyo>H 2, the calculation could be continued using Eq. (8).

4 RESULTS

The test results are presented in Table 1. The EL 4-6 tests were performed with one uniform
layer with a mean diameter of 0.24 mm, the EL16-18 tests with a mean diameter of 0.67mm,
and the EUL 1-6 tests were carried out with two layers of different thickness with grain sizes
d;= 0.24 mm and d>= 0.67 mm.

Tab.2)  Test results for elliptical guide banks

b, ‘ . ‘

o | o | e |y | | | | P | e 5 | |
(cm) | (cm) (cm)

EL4 3.66 0.24 - 50 - 7 7.6 8.40 0.905 | 1043 - -
EL5S 3.87 0.24 - 50 - 7 11.0 11.00 | 1.000 | 14.10 - -
EL6 3.78 0.24 - 50 - 7 14.0 13.51 1.036 | 17.65 - -
EL16 3.66 0.67 - 50 - 7 6.1 5.60 1.084 5.90 - -
EL17 3.87 | 0.67 - 50 - 7 8.4 8.35 1.005 8.91 - -
EL18 3.78 | 0.67 - 50 - 7 12.2 10.50 | 1.162 | 11.78 - -
EULI1 3.66 | 0.67 0.24 4 46 7 8.2 8.48 0.966 5.90 10.43 10.43
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EUL2 | 3.87 | 0.67 0.24 7 43 7 10.7 | 10.85 | 0.986 | 891 | 14.10 | 14.10

EUL3 | 3.78 | 0.67 0.24 10 40 7 12.4 | 11.97 | 1.035 | 11.78 | 17.65 17.65

EUL4 | 3.66 | 0.24 | 0.67 4 46 7 5.6 5774 | 0975 | 1043 | 5.90 5.90

EULS | 3.87 | 0.24 | 0.67 7 43 7 8.6 844 | 1.018 | 14.10 | 891 8.91

EUL6 | 3.78 | 0.24 | 0.67 10 40 7 114 | 11.03 | 1.033 | 17.62 | 11.78 11.78

The opening of the bridge model was 80 cm and the floodplain depth was 7 cm. The tests
lasted for 7 hours. The scour depth developed in 7 hours was prolonged to an equilibrium
stage by using the method elaborated by Gjunsburgs et al. [4]. The equilibrium scour depth in
tests with uniform layer was respectively 10.43, 14.10, and 17.65 cm with mean grain-size
diameters 0.24 mm and 5.90 cm and 8.91 cm and 11.78 cm with a 0.67 mm diameter. The
Froude numbers of the open flow were 0.078, 0.104, and 0.124. The tests with two layers
were performed for different thicknesses and grain sizes of layers. In the EUL1, EUL2, and
EULS3 tests, the first and the second layers had grain sizes of 0.67 and 0.24 mm, respectively
(Fig. 2). When the layer was scored and h,>H,;, the equilibrium scour depth, both determined
in tests and calculated by Eq. (8), was the same if one layer had d; = 0.24 mm. This fact
evidences the important role played by the grain size of the second layer, d> = 0.24 mm; the
depth of scour increases rapidly in the second layer (d><d;) in spite of the presence of the
upper layer with diameter d; = 0.67 mm. The calculated depth of scour with the grain size
existing on the bed surface gives smaller values. In the EUL4, EULS, and EULSG tests, the first
layer had the grain size d; = 0.24 mm and the next layer had d ;= 0.67 mm. When the first
layer was scoured and hy>Hd;, the equilibrium depth of scour became equal to that found for
one layer with the grain size 0.67 mm. The determined equilibrium depth of scour was smaller
than that used in the formulae with d; = 0.24 mm on the surface.

5 CONCLUSIONS

The scour development in time and the equilibrium stage of scour at abutments and guide
banks under stratified bed conditions have been studied. The method for computing the
equilibrium depth of scour under these conditions is presented (Eq. 8). The method is
confirmed by test results (Table 1).

According to the method and test results, the equilibrium depth of scour at elliptical guide
banks strictly depends on the sequence of the bed layers with different grain sizes.

When the first uniform coarse sand layer is scoured h,>H,; (Fig. 2), the equilibrium depth of
scour becomes equal to its value achieved in the second uniform fine sand layer with a grain
size d,. If the first fine sand layer is scoured (Fig. 2), the equilibrium scour depth is equal to
that in the second coarse sand layer (Table 1).

In the stratified bed conditions, the use of grain-size parameters of the river bed material on
the surface for calculating the equilibrium scour depth yields incorrect results.
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Abstract

In the current framework of sustainable development, waste management represents an
increasingly delicate issue, especially regarding the storage of waste materials and their
impact upon the environment. Using waste materials in the production of building materials is
an efficient means of reducing the consumption of natural resources and, at the same time,
substantially lowering the negative impact on the environment. This paper aims at raising
awareness on the recycling possibilities of some products and industrial waste materials
which could be used in construction and in the technology of building materials, thus
highlighting some of the directions in the approach of some specific economic, technical and
ecological problems.

Key words

Economy, sustainable development, building materials, waste management

1 INTRODUCTION

Mankind is currently confronted with special problems regarding both raw materials and
environmental pollution.

Sustainable development is a strategy that provides a framework by which communities seek
to find possibilities of economic development based on efficient use of resources, to find new
business activities to strengthen the economy while protecting and improving the
environment.

The reuse of waste material is one of the solutions adopted at international level which is
intended to contribute in the first place to the valorization of waste material and
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environmental protection and in the second place to the solution of the problem of energy
sources and the reduction of production costs in the field of construction.

2 RECYCLING WASTE MATERIALS RESULTED FROM CONSTRUCTION
AND DEMOLITIONS

The waste materials resulted from construction and demolitions (WCD) weighs considerably
in the category of waste materials. At the world level, it is estimated that approximately 13%
of the amount of deposited waste materials and excavations are produced by construction.

The construction and demolition waste re-use grade in Europe in the beginning of 90's is
given in the Figure 1.
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Fig. 1) Re-use grade of waste (%)

Reusing building materials in their current state, without reducing or processing them, is the
most advantageous option from the point of view of the environment for construction
projects. There are massive resources of materials from demolitions or from temporary works.
There are two positive aspects linked to the usage of recycled building materials:

® it avoids the storage of waste materials, generating a market for those materials
whose disposal entails money and land;

® it replaces the need to use new materials.

The recycling of materials which come from construction may lead to a substantial recovery
of the embodied energy, which means a considerable reduction of the production costs related
to materials and to the actual building process; this is illustrated in Table 1, (Source: Roberta
Forsell Stauffer of National Technical Assistance Service (NATAS), published in Resource
Recycling, Jan/Feb 1989).
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Tab.1)  Production Energy Savings of Recycled Materials

Energi)yr(l;:al?llired to Energy saved by using

Material from raw material recycled materials
(million Btu/ton) (%)
Aluminium 250 95
Plastics 98 88
Newsprint 29.8 34
Corrugated cardboard 26.5 24
Glass 15.6 20

Aluminium, whose production requires much power, has the advantage of not being damaged
by oxidation, thus allowing for it to be recycled.

Recycled steel is used on a large scale worldwide and has only half of the embodied energy of
the new steel. The environment profile of BRE [1] showed that the ecological impact of
crushed concrete aggregate is by 50% lower than that of the new aggregate. Also, the
ecological impact of sand obtained from crushed glass represents 5% of the new sand.

Recycling materials, by reprocessing them, has highly different effects, ranging from 20% for
glass to 95% for aluminium, as can be noticed in Figure 2, (Source: ,,Australian
Commonwealth Scientific and Research Organization™).
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Fig. 2) Embodied energy reduction by reusing and reprocessing materials (%)

3 USE OF WASTE MATERIALS IN CONCRETE PRODUCTION -
ENVIRONMENTAL PROTECTION AND SAVING

In constructions, an extremely frequently used material is concrete. This is obtained using
embodied energy which is found in the highest proportion in Portland cement. As it is shown
in Table 2, although its proportion in the recipe is only 12%, the embodied energy in it is as
high as 92% of the energy required for the manufacture of concrete.
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Tab. 2)  Energy required for the manufacture of concrete

Component Percentages by weight Energy %
Portland cement 12% 92%
Crushed stone 48% 6%
Sand 34% 2%
Water 6% 0%

Given this, the attention of specialists has focused on two aspects: finding substitutes for
Portland cement and finding solutions for the manufacture of cement with an as low as
possible energy consumption, without affecting environment.

A solution in this sense is the use of waste material as an alternative fuel for the manufacture
of cement.

The replacement of the main fuels (coal, gas, fuel oil) used to obtain cement with alternative
fuels derived from waste materials or from different tehnological processes contribute on the
one hand to the conservation of fossil fuels and on the other hand to protect the environment.
The secondary or alternative fuels used include: used tires, various solid or liquid waste
materials, plastic materials, as well as waste derived biological fuels.

Shortage (absence; scarcity) of natural aggregate in many urban areas and shortage of cement
in many of the developing countries has encouraged researchers to find new concrete
materials. Some of the organic, inorganic and industrial wastes have been tried with some
success either as aggregates or as binder materials to partially replace Portland cement.

A wide range of waste can be used to manufacture concrete by the partial replacement of one
of its three major components: aggregates, cement and water.

The concerns about the use of waste materials in the manufacture of concrete have been
focused mainly on the use of two types of waste: organic and inorganic (municipal waste).

3.1 Inorganic wastes

Coarse aggregates may be replaced with recycled crushed concrete. The easiest method is to
use 30% recycled aggregate for structural concrete. There are no perceptible differences at the
workability and strength between the concrete with natural stone aggregate and the concrete
with up to 30% recycled aggregates. Under controlled conditions, in the concrete composition
can be used up to 100% recycled coarse aggregates, but the concrete containing more than
30% recycled concrete aggregates requires a larger amount of water is less workable and
resistant.

Fine aggregates resulted from crushed concrete can be used to reduce the quantity of natural
sand as can be used other industrial wastes such as frosted glass, slag sand. The properties of
these products may affect the workability, strength and can lead to cracks due to shrinkage.

Substitutes for Portland cement are fly ash, rice husks ash, etc. There are available different
mixtures of cement, some with high quantities of replacements for Portland cement (up to
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85%). The small quantity of Portland cement results in a significant reduction in greenhouse
gas emissions that cause greenhouse effect.

3.2 Organic wastes [8]

The organic wastes that have been used in making concrete are mainly of plant origin and
include rice husk, coconut pith, saw dust and cork granules. Other organic wastes such as
groundnut husk, wheat husk and coconut shell of plant origin, and leather wastes of animal
origin are worth researching.

Sawdust is available abundantly in most places and has been used in some places for making
low cost lightweight concrete for low-demand applications. Sawdust contains considerable
quantities of water-soluble cement poisons which retard the hydration and hardening of
cement paste. Physico-chemical treatments are necessary to neutralise the cement poisons
which add to the cost of saw dust concrete appreciably. In the tests carried out at the National
University of Singapore sawdust was pretreated by soaking and washing with water before
mixing was done to ensure that extractable materials in the saw dust do not interfere with the
hardening of the concrete.

Rice husk has been used in Brazil as an aggregate in concrete mainly for making precast
blocks and slabs. Rice husk contains relatively small amount of water soluble cement poisons
compared with saw dust and has a low bulk density of 100 to 150 kg/m>. The bulk density of
rice husk concrete is about 600 kg/m® or more depending on the proportions of husk and
cement, and the compression force. The compressive strength ranges from 3 to 12 N/mm®.

Coconut pith is a waste product which falls as granules and dust when fibres are separated
from the coconut husk. Large amounts of pith are obtained during the dehusking operation in
the coir industry which can be used as lightweight aggregate in concrete.

Retted coconut pith has a bulk density of 80 to 90 kg/m’ in the air-dry condition and the
concrete produced from it has densities ranging from 432 to 768 kg/m’. Coconut pith concrete
has a low thermal conductivity ranging between 0.052 and 0.110 W/m°C which makes it an
excellent low cost material for thermal insulation.

Coconut pith concrete has been used in Brazil to make building panels for use in partitions,
ceiling and non-loadbearing wall panels in low-cost housing.

Rice Husk can be put to better use by producing Rice Husk Ash (RHA) and using it to replace
part of the portland cement as binding material in concrete. 85 to 97% of RHA consists of
amorphous silicia, the reactivity of which depends on the burning process used. The ash
produced by burning of rice husk in open fields or as a fuel in boilers is mostly inert and is
ineffective as a binder in concrete. The activity of RHA depends on the burning temperature,
duration of burning, condition of air supply during burning, cooling rate of resulted hot ash
and grinding time. The best RHA produced so far has been by Mehta and Pitt. Blended
cement containing 20% RHA and 80% cement produced a mortar having a compressive
strength of 61.3 N/mm? at 28 days compared with 43.6 N/mm? for the control mortar in which
no RHA was added. It is interesting to note that even when the blended cement contained as
high as 70% RHA, the mortar produced was slightly stronger than the control mortar at all
ages.
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Cork granules of commercial packing variety were used in their research at the National
University of Singapore to produce lightweight concrete for various civil engineering
applications. Depending on the proportions of cement and cork granules, compressive
strength ranging between 4.2 and 12.0 N/mm” were obtained for a dry density range of 475 to
890 kg/m’. Because of its lightness and permeability, cork granule concrete may be used to
replace earth fill in trenches over burried pipes and for backfills behind retaining structures
and abutments. Insulating screeding and blocks for internal partitions are other potential uses
for cork granule concrete.

4 CONCLUSION

Waste materials from construction are efficiently reused as one of the most advantageous
method of achieving sustainable development, and construction industry offers many
possibilities of recovering materials and, at the same time, of reducing power use, therefore
ensuring the environment. This practice presents significant advantages, as follows:

® to waste generators, it provides the guarantee of a total elimination, relatively
cheap, under entirely safe conditions for the environment, of the closure of the life
cycle of products and it also ensures that environments problems and
corresponding penalties are avoided;

® to cement producers, it ensures the partial substitution of traditional fuels and raw
materials, as well as an active involvement in the environment protection as
depollutant and provider of environmental services.

The entire society and the environment will have, nonetheless, the greatest benefits, as the
method will have the following results:

e preserving natural resources: coal, fuel oil, gas, plaster, limestone, clay, etc.;

¢ indirectly reducing gas emissions, which would be produced in case the waste
materials were processed by disposal or by incineration in specially created areas;

¢ reducing environmental risks (uncontrolled disposals, soil and water pollution,
etc.);

e avoiding over-piling of controlled stocks (dumps);

* improving the image of the environment.
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MONITORING OF ECONOMIC CHARACTERISTICS OF
CONSTRUCTION OBJECT

Petr Aigel'

Abstract

The article attempts to describe the possibility of monitoring the prices of the building as its
economic characteristics. Because it is a complex system based on monitoring of technical-
economic characteristics affecting (among other influences) the price of the building, scope of
article , I will try, at least a brief outline.

Key words

Price, costs, estimating, material

1 INTRODUCTION

Determination of price of building is a complex problem, which everybody meets in his life.
Whether, it is for the purpose of a mortgage, inheritance, insurance, etc. It is always an effort
to make the best possible price for the building followed the situation on the market in any
period of time, therefore, should be monitored throughout the life cycle of the building. Since,
the implementation phase through a phase of operation to phase of disposal. In the
implementation phase, the object is designated object value of contracts for extra work or
cancelled work appreciation of the investor and other environmental influences (they can also
be reduced price of the house). In the operational phase, the price impact costs incurred by the
repair and maintenance costs or revenues from the operation of the building as well as
environmental influences. The liquidation phase is no longer possible to talk about the price
of the house, we can only talk about the costs of disposal and the proceeds from the sale of
reusable and recyclable materials..

2 INVESTMENT PHASE

For the purpose of monitoring prices in the investment phase (mainly in the implementation
phase) is necessary isolate material costs. Material costs are the costs of material, which
becomes for investor a real tangible property with which he treated according to their needs.
Just in the material cost is much information related to the technical-economic characteristics
of the object.

! Petr Aigel, Ing., VUT FAST Brno, Veveii 95, 602 00 Brno, aigel.p@fce.vutbr.cz
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To obtain information on materials, it is possible to use classification system based on
functional parts, which allows you to sending demands to suppliers of construction materials,
and bring the estimating up to them. On the supplier side is only to calculate the quantity of
materials needed to carry out the construction work (as long as this statement has been
prepared by the investor).

In this system are estimated only main materials. Price of additional materials are calculated
using the percentages from the price of the main material or using product of the quantity and
the price, which is calculated over the rate of consumption to the unit of measure used by the
main material. This will significantly speed up the processing of tenders.

Other implementation costs are the costs associated with the incorporation of materials into
the construction. From an investor perspective, it is the intangible costs. This includes wage
costs, costs of machinery, other direct and indirect costs and supplier’s profit, which is also
the cost for the investor. A prerequisite for the maintenance of information of construction
object is that the investor will have information of prices of main materials available (to a
certain level of classification).

This method of classification and estimating is different from the present in several points.
For example, unlike the existing method of estimating of construction output directly estimate
concrete materials, labor, and machinery and not another represented in items. So we estimate
the exact materials, workers and machines that we use. Moreover, the evaluation of the time
of activities is more realistic because we know from personal experience how long some work
will take according the terms on the site. And it is not possible (as it is in the present, for
example, in the analysis of the item of shifts of materials) that materials, workers and
machinery in the analysis of the items, does not corresponding with reality (in the sense of
time and content). For other individual calculations are also inappropriate. In addition,
overhead costs and profits are estimated in individual items using percentage of the direct
processing costs, although their total amount is comparable to the total direct wage costs,
which are unnecessarily identify for a very small time periods.

So in the system, which is described in the article, the material side of construction object is
emphasized. The whole system is based on the principle of determining the minimum cost of
building its own facility or quantification of all direct costs. Mostly accurate calculation of
material costs. Wages and salaries and the costs of the machines can be identified at longer
intervals than individual work. Overheads and profits derived from market prices.

Thus the bid price is created and then adjusted on the contract price. This is adjusted of extra
works and cancelled works, and thus we get the price of the object in the implementation
phase. After the handover of construction object, it comes into the hands of investor, who can
invest additional costs and so increase the object price. If the investor is not the user, he
mostly sold object to someone, who will use it.
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Tab. 1 Example of classification method for materials

NAME U AU SPECIFIC. | PROPERTIS | QUANTITY V] TOTAL PRICE
[U] [MJ] [Ké/U] [Ké]
([K&/AU))
GENERAL CONSTUCTION 0,00
| FOUNDATIONS 0,00
CONCRETE 0,00
Concrete M3 M3 0,00
Concrete blocks Piece | M2 0,00
Additional material | % % 1 0,00 0,00
METALLURGICAL MATERIAL 0,00
Mesh Piece | T 0,00
Round bars M T 0,00
Additional material | % % 1 0,00 0,00
GRANULAR MATERIAL 0,00
Gravel T M3 0,00
Sand T M3 0,00
ISOLATION 0,00
Asphalt coating Kg Pack 0,00
Insulation sheet Pack | M2 0,00
Insulating foil Pack | M2 0,00
Glue Pack | kg 0,00
Additional material | % % 1 0,00 0,00
Tab. 2 Example of pricing of material for waterproofing
NAME U AU SPECIFIC. PROPERTIS | QUANTITY UP TOTAL PRICE
[U] [MJ] [Ké/U] [Ké]
([K&/AU))
ISOLATION 13 620,37
Asphalt coating | kg Pack 616,50
Pack | m2 | Penetral ALP 150 4,11 616,50
Insulation sheet | Pack | m2 12 313,10
Pack | m2 Bitagit 40 tl. 4 mm 17 724,3 12313,10
Insulating foil Pack | m2 0,00
Glue Pack | Kg 0,00
Additional
materidl % % ! 690,77 690,77
Tab. 3 Example of use of time performance indicators of construction machine
TYPE OF MACHINE u |auanTiTy | P! ToraL |MACHINE |RATE | L0, o | TOTAL
[U/hod] [hod] TYPE [Ké/h] lhod] PRICE
LEVEL OF AVAILABILITY
MACHINES FOR HANDLING THE EARTH 11 974,05
Excavator m3 11 974,05
Very good availability m3 | 61,779 0,219 13,53 11 974,05
Excavator 1| 850 13,63 11974,05
Good availability m3 0,257 0,00
Bad availability m3 0,323 0,00
Very bad availability m3 0,379 0,00
3 OPERATIONAL PHASE

Individual materials are due to work incorporated into the construction. To these constructions
they give certain parameters that affect the construction as a whole. The basic element of any
construction is the main material. This gives to the construction most of its properties.
Additional material is linked to the main material and its value is irrelevant for estimating. In
order to materials in the construction and construction generally perform its best function,
needs to perform it well, regularly maintained and, if necessary, repaired to a sufficient extent.
We can talk about the costs, providing a proper function of the construction object (main

functional costs).
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In the construction object incurs additional costs beyond main functional costs. These are
costs associated with comfort in use. For properly work of construction object you need to
invest the water delivery costs, electricity delivery costs etc. (additional functional costs).
Finally, costs providing the legal existence of the object (fiscal and administrative costs).

In addition to construction object costs, there are also revenues. Revenues from the
construction object sale or rent. Or due to the modernization it can lead to lower costs and
thus savings.

All these economic characteristics influence construction object price, as the characteristics of
its own object. The effect on the price of construction object also have technical
characteristics (life) and not forgetting the marketability and surrounding influences
associated primarily with the location of the object (same in the implementation phase). These
factors need to determine the price of the object into account. First, we determine the price of
own object and then adjusted of the above-mentioned factors.

Price of the construction object we obtain by recalculating materials on current price level and
adjusted of wear. The rest of the price of the object (consisting of labor, machinery, overhead
and profit), we get by using of the indexes, that we obtain from the representative object as a
proportion of materials costs and the total price of the object in the current price level. Thus
obtained price we modify by using of indexes reflecting the costs, needs to providing proper
function of the object, and surrounding influences. Now we get final price of the object.

Tab. 4 Example of the conversion price of the material for waterproofing

TyeEoF | TOTAL TIMEIN | \ean MATERIAL 'l‘,"F’;EEER'A" AKTUAL.

! PRICE LIFE |USE STRESS PRICE PRICE
MATERIAL [ . [%] INDEX .

1 [KE] [roky] INDEX CONVERS. | K€l
ISOLATION. 1364481 |50 4 9,6 1 - NORMAL [1,0109 0,91385 12 469,40

. Material price
Start of construction | 1st year| 2nd year| 3rd year| 4th year conversion index
1,0000| 0,7632 1,0000| 1,24081 1,0674 1,0109

4 PHASE OF LIQUIDATION
In the phase of liquidation the construction object is removed. The construction object is
broken, and most material changes in the so-called rubble. These are materials that are
incorporated into the construction in such a way that:

1. from their separation we have not any benefit. On the contrary, in some
cases they can cause a financial expense. Such materials cannot be reused,
materials like plastic windows, insulation sheets, thermal insulation etc.

2. their separation from the construction is very difficult. Costs are higher
than benefit from this material. In addition, if some materials are not
separated carefully, can be irreversible damaged. Examples of such
materials are steel rods in concrete structures.

3. their separation from the construction is impossible at all, since their
implementation in the structure is formed in combination with other
materials. Due to the chemical process are materials connected. Examples
include plastering, painting.
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On the other hand, there are materials that can bring benefit in the phase of liquidation.
You can reuse them into the construction or you can also sell them for a variety of
purposes. These are primarily metal elements metal, which can be easily removed from the
construction (steel beams, heating pipes). Furthermore, it can be wooden elements (boards,
planks, wooden beams) and some clay elements (use of these materials must be carefully
considered).

At the phase of liquidation arising generally the costs of liquidation, which outweigh
revenues from the liquidation or sale of certain types of materials. Liquidation of
construction should be done according to the documentation of the removal of the structure
created by the authorized person. Furthermore, there should be strict compliance rules of
occupational health and safety.
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SYSTEM TRANSFERABILITY OF FACILITY MANGEMENT -
INTRODUCTION OF ANEW MANAGEMENT SYSTEM AND
IMPLEMENTATION OF A MASTERCOURSE IN IRAN

Mandana Banedj-Schafii'

Abstract

The globilization offers large opportunities to expand not only the international product but
also the service markets worldwide. This is also valid for the Facility Management, a young
but fast growing market which is being established in Germany. (has been being established
in Germany in the last decades)

This paper presents the results and experience achieved during the transfer and introduction of
FM in Iran, beginning with the establishment of the first FM-department in the Building and
Housing Research Center in Tehran toward to the realization of the research project OPIK-
Iran [Optimization and alaysis of the processes in hospitals], the cooperation project "FM for
health objects" supported by German Academic Exchange Service (DAAD) and the Phd-
thesis ,,System transferability of public hospital facility mangement between Germany and
Iran®.

Key words

Facility Management, system transferability, hospital, globalization, process, optimization

1 INTRODUCTION
1.1  The beginning — Building and Housing Research Center (BHRC)

The need to transfer FM from one country to another started in 2003 when a civil engineer
educated in Germany went to Iran and started to build up the first FM-department in the
BHRC in Tehran.

In order to implement this new management system in Iran it immediately became clear that
fundamental research work was necessary.

' Mandana Banedj-Schafii, Dr.-Ing., Karlsruhe Institute of Technology, Am Fasanengarten, Bldg. 50.31., 76131
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1.2  First trainings - The World Bank project

Concurrent to the research work the World Bank project "Facility Management and
Healthcare Management" was realized at the University of Karlsruhe (TH) in 2004 and 2005.
This post graduated trainee course was designed for 250 high-ranking employees of the
Iranian Ministry of Health and Medical Education (MOHME). Beside the content of the
different lectures held in these courses, the acceptance, the handling and transfer of the
participants helped to understand transferability of new ideas and systems.

Fig. 1) The World Bank project 2004/05 [University of Karlsruhe, 2005]

2 SYSTEM TRANSFERABILITY
2.1  The research project OPIK-Iran

In 2001 the research project OPIK (Optimising and analysing of the processes in hospitals),
iniciated by the University of Karlsruhe (TH) and the the professional union for hospital
technology (Fachvereinigung fiir Hospitaltechnik (e.V.) (FKT)) started.

The huge cost pressure on the German hospitals, especially with the introduction of the
“Diagnosis Related Groups” (DRG) in 2003, made the detailed analysis of the hospital
processes necessary.

0P|K Optimising and Analysing of

Processas in Hospitals

industry
hospltals / HSG| B

mINSELVEIIA,

research

Fig. 2) The research project OPIK [based on Lennerts, K., Abel, J. and Pfriinder, U., 2002]
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To find out the differences betweeen the same processes in different countries the OPIK-Iran
project started in February 2006. Tthree representative processes [Maintenance of the medical
equipment, maintenance and repair of technical facilities and laudry management] were
reviewed. For this task three hospitals in Teheran (Vali Asr Hospital, Shariati Hospital and the
Tebie - Children’s Hospital) were chosen as pilot objects.

In general and specific workshops that were accompanied by long, intensive and suggestive
discussions the theoretical part was elaborated. Here the current status of the processes (single
process steps, interfaces, responsibilities, Iranian laws and regulations) and the current
management and organisation were analysed.

After the data collection the comparison of the processes began. The “Iranian processes” split
in the single steps, the analysis of the interfaces, the characteristic variables and
responsibilities were compared with the German ones. In this way the differences could be
seen in detail and discussions started regarding these differences.

2.2  Development of a “system transferability model”

To generalize the results achieved by the comparison of the OPIK project a system
transferability model was developed with the help of the system theory. Based on this theory a
macro and a micro- level were defined in which the system [FM-process in the hospital] is
located.

Parameters of
influence

Micro level

Macro level

Fig. 3) The system transferability model [Banedj-Schafii, M., 2009]

Due to the results of the OPIK project nine parameters2 of influence were determined in order
to make it possible to analyse their effects on the system and their interactions with each
other. The parameters were both quantitatively and qualitatively measurable and rateable as
can be seen examlary for the parameter ,,culture® in Tab.13.

After that different models (the matrix model, share model) and methods (parameter of
influence, indicator analyse, expert opinion) were analysed to find the best approximation for
a ranking or a “trend barometer”. The level of the ranking indicates the degree of importance.
It gives a direction which parameters should be considered for the successful transferability of

? nine main parameters management, economy, politics, culture, judicative, education, public and private
institutions, infrastructure and geography

? mostly based on OECD and WHO indicators
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a FM-system. It must be considered that the systems are dynamic and especially the expert
analysis runs the risk to have a subjective opinion that does not give back the real situation.

Economy,
financial strength /
monetary potential

Infrastructure .
Policy,
strategy planning
Geography. climate. Management,
environmental organisation,
conditions administration

€]

Public and
Education and

private et
institutions research
Culture,
social structures Judicative. legal
regulations
Fig. 4) The main influence parameters based in the share model [Banedj-Schafii, M.,
2009]

Tab. 1) Parameters of the indicators [Banedj-Schafii, M., 2009]

Indicators of the macro level:

Country Health sector
o  GDP (per capita) in US § e Portion of the expenditures for health of GPD in %
e  Economic growth to sectors e Per capita government expenditure on health at
(real. %) average exchange rate US §
o  GDP — emergence (%) e Expenditures for medicine (per capita) US §
e  Unemployment rate (%) e Cost structure of ambulant health facilities
e TInflation rate ( %) e Expenditure for rehabilitation
e Foreign depts. (Bil. US §) e  Total expenditure for health in US $ per capita

e  Export/ import

¢  Currency. monetary value

Indicators of the micro level:
Hospital Department (e.g. medical equipment)

e Costs of the hospitals according to cost | ¢ Expenditure of material. personnel. training
type and hospital size range

e DRG-case-based lump sum. revenues and | ®  Budget of the department
benefits

e Budget for maintenance/ repair
e TIncome

e  Budget of purchase
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2.3 Results

As can be seen in figure 5 the introduction or realization of a management system has the
highest rank. The next step was to think about how the introduction or implementation of this
new management system could take place.

Rank Transferability parameters
high Management Economy Politics
middle Culture Judicative Education
low Infrastructure  Public and Private institutions Geography

Fig. 5) The result of the ranking [Banedj-Schafii, M., 2009]

There were two possibilities. One of the ways was to start with the job, to found service
providers, consultancies and companies that offer FM- services. Or the other way, first bring
the theory and the education and the knowledge of FM into the country by establishing the
first Master course at the university.

In the case “Iran” the second possibility was selected.

3 CONCLUSION
3.1 The Master Course FM and the FM-Competence Centre in Iran

In 2009 the cooperation project "FM for health objects" supported by German Academic
Exchange Service (DAAD) started. The development of the Master course FM is taking place
in three steps.

Additionally a German-Iranian Competence Center should be implemented that supports the
knowledge exchange and information transfer between universities, research centers, public
authorities and the economy (industry, service suppliers, ..) within the country and across the
borders.

Fig. 6) The DAAD-Project [Banedj-Schafii, M., 2009]

The start is done, the implementation is in action, the filed is very stony but the first offspings
are growing and will hopefully develop to a strong and fertile plant.
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IMPACT OF ENVIRONMENTAL COSTS AND BENEFITS ON
PROJECT ECONOMICS

Ksenija Culol, Vladimir Skendroviéz, Petra Gracin®

Abstract

Economics of a project depends on the ratio between the project output and input into the
project. The output of the project should include also benefits and costs of the project impact
on the environment. Environmental impact assessment (EIA) is a primary tool for achieving
this objective, by inserting critical environmental information into the process of project
assessment and preparation. Adverse environmental impacts are part of the costs of a project,
and positive environmental impacts are part of its benefits. Consideration of environmental
impacts should be integrated with the other aspects of the project in the economic analysis.
The impacts identified in the EIA process have not often been converted into monetary terms,
however. The paper describes some useful methods that can be applied for this purpose and
explains the process of incorporating environmental impacts into the project analysis as a two-
step process.

Key words

Environmental impact assessment, cost benefit analysis, indirect methods, project economics

1 ENVIRONMENTAL VALUES

From scenic beauty and recreational opportunities to direct inputs into the production process,
environmental resources provide a complex set of values to individuals and benefits to
society. Coastal areas, for example, offer scenic panoramas and radiant sunsets. Fish and other
edible sea life caught in coastal areas provide a rich and nutritious source of food to
consumers. Use values, such as fishing and hiking, are the more direct and quantifiable
category of environmental values, but they capture only a portion of the total economic value
of an environmental asset. There are also values that are not directly tied to use, such as
climate modulation, physical protection, and stewardship for future generations. Indirect-use
values and non-use values are both associated with preserving environmental resources. Total
economic value of environmental assets is represented by the following equation [1]:
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kculo @ gfos.hr
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Total economic value = direct-use value + indirect-use value + non-use value (D)

Direct use value, also known as extractive, consumptive, or structural use value, derives from
goods which can be extracted, consumed, or directly enjoyed. In the context of a forest, for
example, extractive use value would be derived from timber, from harvest of minor forest
products such as fruit, herbs, or mushrooms, and from hunting and fishing. In addition to
these directly consumed goods, direct use values can also be non-consumptive. For example,
people who enjoy hiking or camping in the same forest receive a direct use value, but do not
actually “consume” any of the forest resource. All of these benefits are real, can be measured,
and have values, even if the consumption by one individual does not reduce the consumption
by another. Consumptive use is generally the easiest to value, since it usually involves
observable quantities of products whose prices can usually also be observed. Non-
consumptive use is often more difficult to value since both quantities and prices may not be
observed.

Indirect use value, also known as non-extractive use value or functional value derives from
the services the environment provides. For example, wetlands often filter water, improving
water quality for downstream users, and national parks provide opportunities for recreation.
These services have value but do not require any good to be harvested, although they may
require someone’s physical presence. Measuring indirect use value is often considerably more
difficult than measuring direct use value. Moreover, many of these services often do not enter
markets at all, so that their “price” is also extremely difficult to establish.

In contrast to use value, non-use value derives from the benefits the environment may provide
which do not involve using it in any way, whether directly or indirectly. In many cases, the
most important such benefit is existence value: the value that people derive from the
knowledge that something exists, even if they never plan to use it. Thus, people place a value
on the existence of blue whales, or of the panda, even if they have never seen one and
probably never will. Non-use value is the most difficult type of value to estimate, since in
most cases it is not, by definition, reflected in people’s behavior and is thus wholly
unobservable. Non-use values are less direct, less tangible benefits to society and include
option and existence values. The option value is the value an individual places on the potential
future use of the resource, for example, benefits a beach would offer during future trips to the
coastal area. Existence values include bequest, stewardship, and benevolence motives. Bequest
motive is the satisfaction gained through the ability to endow a natural resource on future
generations. The stewardship motive is derived from an altruistic sense of responsibility
toward the preservation of the environment and a desire to reduce environmental degradation.
The benevolence motive reflects the desire to conserve an environmental resource for
potential use by others.

Finally, the intrinsic value of nature may also be included into the equation. It reflects the
belief that all living organisms are valuable regardless of the monetary value placed on them
by society.

2 VALUATION TECHNIQUES
2.1 Direct Methods

Economists generally prefer to rely on direct, observable market interactions to place
monetary values on goods and services. [2] Markets enable economists to measure an

51



individual's willingness to pay to acquire or preserve environmental services. In turn,
consumers reveal their preferences through the choices they make in allocating scarce
resources among competing alternatives. There are a number of market-based or direct
methods of environmental valuation as described further.

Change in output of marketable goods. In many cases, the environmental effects of projects
manifest themselves (at least in part) in changes in output of marketable goods. In cases such
as these, the value of the unintended benefits and costs can be estimated by using the simple
technique of valuing the change in output caused by the project. Even when prices cannot be
observed, there are generally-accepted and reliable ways to estimate the value of the products.
The biggest difficulty in valuing such impacts arise from measuring the amounts of goods
produced and in predicting how these amounts will change with and without the project.

Cost of human capital. Many environmental impacts, such as air and water pollution, have
repercussions for human health. Valuing the cost of pollution-related morbidity (sickness)
requires information on the underlying damage function which relates the level of pollution to
the degree of health effect as well as information on how the project will affect the level of
pollution. The costs of an increase in morbidity due to increased pollution levels can then be
estimated using information on various costs associated with the increase in morbidity: any
loss of earnings resulting from illness and medical costs. This approach is symmetric: the
benefits of actions that reduce the level of pollution and hence of morbidity are estimated in
the same way. Costs associated with pollution-related mortality (death) is referred to as the
human-capital approach. Because it reduces the value of life to the present value of an
individual’s future income stream, the human-capital approach is extremely controversial
when applied to mortality.

Cost-based approaches. When a given environmental impact cannot be estimated directly,
information on costs can be used to produce valuable information. For example, an order of
magnitude estimates of the potential costs (or savings) to society from a change in an
environmental problem, can be obtained by using the cost of reducing or avoiding the impact,
or the cost of replacing the services provided by the environmental resource. The major
underlying assumptions of these approaches are (i) that the nature and extent of physical
damage expected is predictable, and (i) that the costs to replace or restore damaged assets can
be estimated with a reasonable degree of accuracy. The replacement cost technique is
particularly useful to assess the costs associated with damage to tangible assets, the repair and
replacement costs of which are easily measurable. The technique is less useful, however, for
very unique assets, such as historical or cultural sites and unique natural areas, which cannot
be replaced and cannot easily be restored, and about which restoration costs are uncertain.
The relocation cost approach uses estimated costs of a forced relocation of a natural or
physical asset due to environmental damage.

Opportunity cost. In some cases it is decided to protect a particular resource and forego other
development options. The term opportunity cost refers to the value of these lost economic
opportunities due to environmental protection. It is, therefore, a measure of the cost of
environmental protection in terms of development benefits foregone.
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2.2 Indirect Methods

Often, the environmental good or service being valued is not traded per se in the market place.
A number of valuation techniques exist that can be used to place monetary values on these
resources and this information can be incorporated into a conventional cost-benefit analysis.

Hedonic analysis. We know that environmental quality affects the price people are willing to
pay for certain goods or services. Ocean front hotels, for example, charge different rates
depending on the view. Hedonic models have been widely used to examine the contribution of
different attributes to prices for housing and to wage levels, including the contribution of
environmental quality. [3] This approach is of interest because many environmental
dimensions are likely to be embodied in property values. Hedonic techniques allow this effect
to be measured, holding other factors such as size and amenities constant. Hedonic methods
require observations of the prices of goods and of the attributes of these goods.

Travel cost. The travel cost (TC) method is an example of a technique that attempts to deduce
value from observed behavior. [4] It uses information on visitors’ total expenditure to visit a
site to derive their demand curve for the site’s services. The technique assumes that changes
in total travel costs are equivalent to changes in admission fees. From this demand curve, the
total benefit visitors obtain can be calculated. [5] The TC method depends on numerous
assumptions, many of which are problematic in the context of international tourism. The basic
technique generally assumes that travel cost is proportional to distance from the site and that
people living at the same distance from the site have identical references. The technique also
assumes a single-purpose trip and encounters difficulties when trips have multiple purposes.

Contingent valuation. Unlike techniques which use observed data, the Contingent Valuation
(CV) technique relies on direct questioning of consumers (actual or potential) to determine
their willingness-to-pay (WTP) to obtain an environmental good. [6] A detailed description of
the good involved has to be provided, along with details about how it will be provided. The
actual valuation can be obtained in a number of ways, such as asking respondents to name a
figure, having them chose from a number of options, or asking them whether they would pay
a specific amount (in which case, follow-up questions with higher or lower amounts are often
used). CV can, in principle, be used to value any environmental benefit.

Benefits transfer. Benefits transfer is not a methodology per se, but rather refers to the use of
estimates obtained (by another method) in one context to estimate values in a different
context. [7] For example, an estimate of the benefit obtained by tourists viewing wildlife in
one park might be used to estimate the benefit obtained from viewing wildlife in a different
park. This approach also has considerable risks, however. For many reasons, estimates
derived in one situation can be inappropriate in another. The likelihood that benefits
transferred from another area will be appropriate is, therefore, extremely low.

Random utility models (RUMs). [8] These are econometric models that, among other uses,
permit the estimation of preferences among different recreational areas with varying
characteristics. Based on the data collected through surveys of various sites, the RUM
estimates the probability that an individual will visit one site out of several sites based on site
characteristics. Varying the quality of those characteristics (e.g., water quality, landscape
features) permits the analyst to assess how recreational travelers value changes in
environmental quality at particular sites. RUM is an estimation procedure that can be
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combined with surrogate and non-market techniques used in valuing, for example,
recreational areas and wetland area restoration.

3 IMPACT ON PROJECT ECONOMICS
3.1 Evaluation criteria

Once the various environmental impacts have been identified and the benefits and costs of
various alternatives assessed, these values should be set in the context of the economic
analysis framework of the project. This is usually done in a cost-benefit analysis, whereby the
streams of benefits and costs of the project (including direct project inputs and outputs, as
well as environmental impacts to the extent that they can be identified and monetized) are
compared over some period of time. However, values derived from EIA need to be adjusted to
economic prices to make these values consistent with other values used for the economic
analysis of the project.

The three main decision criteria used in benefit-cost analysis are: net present value (NPV),
internal rate of return (IRR) and benefit-cost ratio (BCR). All of these criteria rely on the
concept of discounting a stream of benefits and costs which occur at different times over the
duration of the project being evaluated. Discounting puts all of these costs and benefits into a
common time frame to allow for more accurate comparison. In this regard, the choice of the
appropriate discount rate is also an important decision, since a high discount rate effectively
reduces to zero the present value of benefits and costs that occur many years in the future. [8]
This does not imply that a different discount rate should be use when environmental impacts
are important; in fact, it is always wrong to mix discount rates within one analysis. Given the
importance of the discount rate, however, it is important to do sensitivity analysis using
different discount rates. This can yield useful information to the decision maker when
comparing alternatives that have very different time profiles of benefits and costs (including
environmental ones). Adding environmental costs and benefits does not change the method of
analysis.

3.2  Temporal Boundaries

Since environmental impacts extend long beyond the normal life of the project, it is important
to extend the time horizon of the analysis so as to include all the benefits and costs associated
with environmental impacts, even if they go further into the future than the normal life of a
project. The effective length of the time horizon of an analysis is determined by both the
number of actual years included in the analysis and the discount rate used. Using too short a
time horizon effectively ignores many environmental impacts, both positive and negative. For
example, an activity that results in the permanent loss of a fishery should include in the
analysis the present value of the entire future loss of that resource, even if the activity itself
only lasts for a few years. Two approaches are possible to incorporating long-term
environmental effects. One approach is to extend the time horizon of the entire analysis to
cover a period long enough to include all environmental effects (at least to the point where,
given the discount rate, any additional environmental impact has no further effect on the
analysis, typically after 50-100 years). Alternatively, the present value of the entire future
stream of environmental impacts (benefits and costs) can be computed, and then incorporated
in the normal project analysis framework in the same way that a residual value estimate for a
long-lasting capital good would be.

54



3.3  Spatial Boundaries

When environmental effects are present, careful thought must also be given to the appropriate
spatial boundary of the analysis. The analyst often has to look far beyond the geographical
boundaries of the project itself, especially when water or air pollution is involved. In other
cases, global aspects may be important and require a further expansion of the “accounting
stance” of the analysis. With both spatial and temporal externalities, the important rule is to be
transparent in the assumptions being made, and explicitly state the adjustments that have been
used in defining the analytical boundaries for the project—both in space and over time.

4 CONCLUSION

Incorporating environmental impacts identified in the EIA into the project analysis is a two-
step process. First, one has to understand what the impacts are. This information is provided
by a traditional EIA. Second, one has to estimate the value of the impacts (where feasible and
appropriate) in monetary terms to determine their relative economic importance, and assess
the benefits and costs of various alternatives. Three important conceptual problems need to be
addressed at the outset. First, it is necessary to choose a technique for valuing the
environmental impact of the project. Second, it is necessary to define the boundary of the
analysis. Since most environmental impacts include externalities, how far to expand economic
analysis is an important issue. Third, it is also necessary to define an appropriate time horizon.
For those cases where impacts go beyond the project life, an extended analysis covering the
time period for the environmental impact can be attempted, or, alternatively, the concept of
capitalized value of net benefits at the end of the project life can be included, a form of
salvage value.

Whatever the actual techniques used to estimate the value of environmental benefits or
damages, an important point that should be borne in mind is the likelihood of
underestimation. Inevitably, some types of value will prove impossible to estimate using any
of the available techniques, either because of lack of data or because of the difficulty of
extracting the desired information from them. To this extent, any estimates of value will
underestimate the total value; the estimates of project benefits will, therefore, be conservative,
while estimates of costs will be optimistic. That some environmental benefits cannot be
quantified, however, does not mean that they should be ignored. Rather, any un-quantified
benefits should be described qualitatively to the extent possible.
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NUMERICAL ANALYSIS OF THERMAL BRIDGES USING
FEM

Meri Cvetkovskal, Todorka Samardzioskaz, Cvetanka Filipova3, Ana Trombeva-
Gavriloska®

Abstract

Thermal bridges are critical regions in the buildings where the heat easily flows. For their
correct solving, knowledge of the building materials for thermal insulation is necessary, as
well as knowledge of the heat transfer process and forming of the temperature field. As
standards for thermal performance become increasingly stringent, particularly at passive
house levels of performance, understanding and accurately modelling thermal bridging is
becoming absolutely critical for predicting the heat loss of a building. A case study of a
connection wall-beam-floor structure has been analyzed and numerical 2D analysis was
performed using computer codes based on the methods with finite elements (FEM) as a
possible numerical method for solution of the heat transfer.

Key words

Numerical analysis, thermal bridges, heat transfer

1 INTRODUCTION

Thermal bridges are critical regions in the buildings where the heat flows and they
significantly increase the building energy demand for heating and cooling. Therefore, they
should be avoided or brought to minimum in the early design phase. We cannot live in pure
insulated boxes without windows and doors; nor can we ignore the fact of gravity. From that
point of view, the thermal bridges in buildings are inevitable. As standards for thermal
performance become increasingly stringent, particularly at passive house levels of
performance, understanding and accurately modelling thermal bridging is becoming
absolutely critical for accurate prediction of the heat loss of a building. For correct solving of
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the thermal bridges, knowledge of building materials for the buildings construction is
necessary, especially of the materials for thermal insulation and their thermal properties, as
well as knowledge of the heat transfer process and forming of the temperature field. This
paper presents the Finite Element Method (FEM) as a possible numerical method for solution
of the heat transfer.

2 THERMAL BRIDGES

Thermal bridges are defined as 'regions of relatively high heat flow conductance in a building
envelope' and they are weak points in the building shell where heat escapes significantly
faster to the outside than for an insulated component. Heat will flow the easiest path from the
heated space to the outside - the path with the lowest resistance. And this will not necessarily
be the path perpendicular to the surfaces. Very often heat will "short circuit" through an
element which has a much higher conductivity than surrounding material, which can be
described as a thermal bridge. This creates temperatures that are locally lower on the inside
and warmer temperatures outside. This causes higher energy consumption, problems with
moisture (condensation, danger of mould) and can cause structural damage due to frost.

Thermal bridges can seriously interfere with the performance of buildings. The temperature of
the inside surface over a thermal bridge is lower than that of the adjacent construction during
the heating season, and may even be lower than that of double glazing; consequently, it may
be impossible to maintain the desired relative humidity without surface condensation. The
difference in the temperature gradient through the bridge and adjacent construction will cause
thermal stressing that may result in structural damage. The corresponding exterior surface
temperature over a thermal bridge is higher than that over the adjacent wall. This can result in
increased wetting of the wall by melting of wind-driven snow, thereby increasing the
possibility of damage on subsequent freezing. Thermal bridges result in higher building heat
losses, although this is not usually regarded of itself as a major problem. In designing a
curtain wall to meet a specified maximum over-all heat transmission requirement, however,
thermal bridges at structural ties and joints are usually the major obstacle. The lower surface
temperatures over thermal bridges can also lead to dust marking. Thermal bridges increase the
building energy demand for heating and cooling. This energy loss can even be higher than for
example the energy benefit provided by thermal solar collectors for domestic hot water. The
public awareness of this fact is however very low.

The final aim is that the design and the realization of component joints in buildings will be
further developed in order to reduce the transmission losses and the danger of moisture and
mould. Buildings of the future should have no additional thermal losses due to thermal
bridges. In order to avoid thermal bridges a computer simulation of the envelope is
recommended at the beginning stages of design planning. It is also recommended that the
standard (one-dimensional) calculation of the thermal-coupling coefficient, which does not
take 2D and 3D heat flows into consideration sufficiently, should be amended as soon as
possible. Thermal bridges are characterized by multi-dimensional heat flow, and therefore by
the fact that they cannot be adequately approximated by the one-dimensional models of
calculation typically used in norms and standards for the thermal performance of buildings,
which still help in the identification of the eventual heat problems.
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3 NUMERICAL EXAMPLE

In order to elaborate the problem of the thermal bridge, a case study of a connection wall-
beam-floor structure has been analyzed and numerical 2D analysis has been performed. The
analysis was performed with software using FEM, see [4], and the obtained results are
presented with isotherms and graphically. Four models have been analyzed: non-insulated all,
outside wall insulation (Fig. 1a), insulation in the middle of the wall (Fig.1b) and inside wall
insulation (Fig.1c). Analyzed structure comprises of: brick wall (d=30 cm, except in the case
with insulation in the middle when d=24cm), reinforced concrete beam 30/40cm and floor
structure (reinforced concrete floor slab d=12cm, EPS d=3cm, cement screed d=4cm and
parquet d=1.5cm). The interior temperature in the upper room is Typpe=+20°C (for air
moisture of 50%, the critical condensation point is 9.3°C), while in the lower room is
Tiower=10°C (for air moisture of 50%, the critical condensation point is 0.1°C). The exterior
temperature is assumed to be Te=-15°C.
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Fig. 1) Vertical section through the structure: a) outside insulation; b) insulation in the

middle; ¢) inside insulation

For each example, the analysis has been performed for two cases. First, a stationary analysis
has been performed when the air temperatures in the rooms and the exterior temperature are
constants. The aim was to define the influence of the thermal insulation on the formation of
the temperature profile in the structure, as well as the possibility of appearance of thermal
bridges. Furthermore, another analysis has been performed from the moment when the
heating in the rooms is set off and cooling begins. The analysis lasts up to the moment of
finished cooling, when the steady state is obtained. The influence of the thermal insulation on
the cooling time and level of the final temperature in the rooms has been compared for all
different cases. The results of the performed analysis are presented in the following figures.
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Fig. 2)

Isotherms - outside insulation: a) constant thermal conditions (Tup=20°C, Tiow=

10°C); b) time t=168h, finished structure cooling (heating off in the upper room)
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Fig. 4) Isotherms — inside insulation: a) constant thermal conditions (Tup=20°C, Tiow=
10°C); b) time t=94h, , finished structure cooling (heating off in the upper room)
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Fig. 5) Time-temperature diagrams: a) wall without insulation; b) outside insulation
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Comparison of the time needed for cooling of the upper room depending on the location of
the thermal insulation is given in Fig.8.
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Fig. 7) Comparison of the time needed for cooling of the upper room depending on the
insulation location
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The analysis in winter conditions presents that the best way for insulation is placing the
insulation material on the outside of the wall. Thermal bridges appearance is avoided at the
connection wall-beam-floor structure. In all other cases, thermal bridge appears in that part of
the structure.

The steady state analysis shows that the surface temperature in the upper room in the sections
distanced from the connection wall-beam-floor structure is high for all cases of insulation.
The difference in the temperature appears in the internal angle, which represents the influence
of the thermal bridge. A surface condensation in the upper room does not appear for the
steady state analysis for the defined micro-climatic conditions for neither of the cases.

The insulation and its location obviously influence the time and the level of the structure
cooling, see fig. 8. The longest time for cooling of the structure, when the heating is off, was
obtained for the case of outside insulation (t=168h).

4 CONCLUSION

Thermal insulation placed on the exterior side of the wall is absolutely the best case; it avoids
appearance of a thermal bridge, provides the longest time for cooling of the upper room and
the highest temperature in the lower room when the steady state is reached.

Thermal bridges are not always treated adequately, although they are well known problems in
the buildings. All insulated building components need to be designed and built in a way to
work as an integral system, which will provide continuous barrier of the heat transfer through
the building envelope. In order to obtain the maximal potential of the used materials and
measures, coordination of the civil engineers and architects is necessary in all design phases.
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Abstract

The article analyzed the development of communal services in Ukraine, found out failings,
which keep down communal economy and suggestions are borne in relation to co-operation of
organs of executive power, public organizations and representatives of small business, which
deal with activity of communal sphere directly. A communal economy is a big area for a
small enterprise. Level of profitability in this sector of economy not very much high, but
stable. But in an order to endeavor in a job, small business needs support of city authority
more frequent all, including financial.
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1 INTRODUCTION

Communal housing - a huge arena for small businesses. The level of profitability in this sector
is not very high, but stable. But in order to start their own businesses, small businesses often
need support of municipal authorities, including financial.

Modern domestic communal housing it is outdated, and often, and no, technology and
equipment, most costs heat and water, poor system of transportation to consumers, etc. For all
became obvious crisis areas vital for everyone without exception. Human communal services
have long recognized a priority to implement programs to support local small businesses.

Most have heard of entrepreneurs on the loss of communal housing areas. Noted that the
communal services may be unprofitable in the current system, which inherited a legacy from
the past. The leading sector is great, and utilities in many countries are an attractive sector of
economy.
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One of the main reasons for the slow flow and controversial changes in communal housing
and communal sphere is that the reforms initiated and implemented «top», on the initiative of
the State. So many people contribute to the transformation as imposed and economically
impractical [5]. The only way to make real reforms in communal housing and communal
sphere - initiate their «bottom», to support small businesses engaged in utilities. Manifestation
of this method should be Association of apartment. Association of apartment called in
different ways: and community organizations and public bodies themselves. Communal
services are one of the most stable areas of business, because the services offered by the
population, are needed. Maybe this should become the main incentive for entrepreneurial
activity. It turns out that the field of Communal services does not do without private
investment. At the same time for entrepreneurs communal housing country very attractive.

2 RESULTS

Consider the state of the housing stock in Ukraine. Housing - a set of living quarters,
regardless of forms of property, including residential and special buildings (residences, homes
for elderly citizens and disabled people - adults and children, orphanages, boarding schools),
flats, offices and other accommodation in the buildings, suitable for habitation. The fund does
not include non-residential premises in residential buildings designed for commercial,
residential and other needs of non-nature. In the housing stock is also not accounted cottages,
garden houses, sporting and tourist bases, hotels, camping sites, sanatoriums, rest homes,
residential homes, houses for visitors, railroad cars, buildings and other facilities designed for
seasonal and temporary residence.

Housing Fund of Ukraine is more than 10.1 million homes with total area of 1,046.2 million
m2, including the stock of communal property - 250.8 thousand houses with total area of 97
million m2, or 9.3% of housing the country (Figure 1).

The pace of housing was not positive. In recent years, housing receive each year, only 1,5%
of citizens who are on the waiting list for housing. When saving the pace of construction at
the current level for the provision of housing to current standards must be over 50 years. 75%
of the number of families that have improved conditions for accommodation, living in Kiev
and regional centers (Kharkiv, Donetsk, Luhansk, Zaporogie, Dnipropetrovsk), while in
smaller towns and villages of Ukraine housing is a very slow pace or not conducted. All of
this leads to a significant increase in the price of accommodation throughout Ukraine. Thus,
according to statistics, from 2004 to 2007, prices of flats and houses in the country as a whole
increased by 5 times. Average cost of one square meter of housing in new homes is 1500-
2500 dollars in Kiev and 800-1500 dollars in the regional centers [3].
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Fig. 1) Figure 1: The state of the housing fund of Ukraine

The need for reform of economic relations in the housing and communal services are felt for
many years. The transition in housing and communal services of the administrative economy
to a market economy, privatization and restructuring of state enterprises led to the need for
changes in the management industry, in the relationship between the parties. The main
characteristics of the modern state system utilities are:

1) pronounced dominance of public ownership of housing;

2) command-administrative management of the industry through a bureaucratic
structure that is characterized by low efficiency;

3) way of planning for all the indicators - from the costs, rather than the result
(expense planning and operation).

The main objective of reform is the creation of efficient market functioning housing sector
and increasing customer service. Changes in housing and utilities required to improve the
relationship between schemes and their customer service operators.

The leading sector is great, and communal housing in many countries is an attractive sector of
economy. The introduction of market mechanisms will make investment in communal
housing cheaper. Today in Ukraine the share of private business communal housing is 17%.
The emergence of commercial initiatives in the coming municipal sector first private
operators create real prerequisites for carrying out the planned system improvements in
communal services, more large-scale investments.

Experts estimate one of the main causes of the prevailing situation is the insufficient funding
for communal housing. Arrears in the communal housing and communal sphere is the source
of the chain of defaults that covers virtually all areas of the city economy and is a source of
threats to the socio-economic development of the capital.

For example, England and Chile went towards full privatization of life. This option in Russia
is not even considered. In Germany, used a scheme where the industry become joint-stock
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enterprises, the basic package which owns the municipality. It is to the domestic environment
is not suitable, because business is not in danger «invest» company, which through strong
influence on government can not establish an effective system of personal control [2].

Consider the statistics of communal housing and communal services and find the most serious
problems. Forestry and old houses live of 202.4 thousand people. More than 10 thousand lifts
served his time and require replacement. The same emergency condition is a quarter of all
treatment plants and fifth each pump station. In the emergency state is 35% water and 31% of
sewer networks. In total, only for these items are urgently needed to replace more than 47
thousand kilometers of pipes. More than half of cities with a population of more than 100
thousand people receive drinking water on a schedule. In some areas the water does not meet
the requirements of state standards, but because of the poor condition of pipes going on her
re-contamination after cleaning. The Cabinet Ministers of Ukraine, said that every year more
and more changing dates of beginning and end of heating season. In many cities, providing a
centralized hot water non-existent, and in some regions served only in winter. Throughout the
country access to a centralized hot water supply is only 70% of the population. One of the
urgent problems of the region is that of the population and industrial and municipal water
facilities. One of the main problems of the communal housing industry of Donetsk Region is
the poor technical condition and a significant depreciation of fixed assets. The fourth part of
water treatment plants requires rehabilitation or improvement, and every fifth pumping station
spent a normative term amortization [3].

Thus, one can distinguish two large groups of problems [4]:

1. Problems of communal housing industry. Experts estimate that one of the main causes of
the prevailing situation is the insufficient funding for communal housing. In recent years,
under the communal housing was about 20% of the necessary means to increase accumulated
more debt in the communal housing and communal sphere.

Lack of budget financing of communal housing and communal complex to implement
targeted programs of renovation and development led to a sharp increase of wear of fixed
assets. The technical condition of municipal infrastructure is characterized, first, a high level
of wear, and secondly, high accident rate, third, low-efficiency power and, finally, greater loss
of energy [2].

The current unpleasantness of urban private investment is due to lack of budgetary
commitments and lack of effective and transparent procedures for the formation and changes
in tariffs. Meanwhile, most communal housing projects and upgrading of municipal
infrastructure, transport areas are potentially commercially viable. Creating conditions for
private investment could dramatically change the financial situation of the industry.

Therefore, households, with all the stability, frighten modern entrepreneur for the following
reasons: 1) greater costs production; 2) high cost of capital construction; 3) long term return
on investment projects; 4) instability of the tariff policy; 5) lack of transparency of financial
flows; 6) the risks of loss from investments unpredictable policy of regional authorities.

Such problems of private investors that decided to enter into public business. That is a
problem that exists in a long time, problems, and solutions which business must take on. All
this indicates the presence of system crisis in urban and cross-sectored nature of the problems.
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2. Problems in the communal housing business:

1) insufficient number of customers. Apparently, this is the main problem facing
small business in the area of communal housing. Today in Donetsk 11 927 houses
with total area of 11743.47 thousand sq. m. house. The largest number of such
communal housing has also Horlivka, Donetsk, Makiivka, but of which only three
were created thousands of condominium communal housing [2]. Actively working
with small businesses less than half of them:;

2) to the apartment building (which is the main object of reform) are relevant for
about 20 different agencies;

3) burdensome taxation;
4) absence of acceptable credit conditions;
5) Corruption tender organizations;

6) existing Association of apartment formality, ie lack of documentation of the true
situation.

Despite calls by the authorities, entrepreneurs do not seek to manage the newly created
Association of apartment because it is disadvantageous in terms of business. Experts in the
field of communal housing assert that control building, where less than 800 apartments,
unprofitable, it will lead to bankruptcy. Also, if its own funds to start there, the company is
doomed to failure.

3 CONCLUSIONS

Today, quite clear that the main resource that should be used to review the situation in
communal housing and public sector - is determining the rules of relationships and optimal
proportion between the government and the business sector and creating motivation for this
area was attractive to business.

It is possible now to talk about creating a system of social partnership, which will include the
following components [1]: executive power, acting as a representative of national interests,
local governments, which act as local representatives of communities, public organizations,
representing the interests of certain groups, small businesses.

Partnership provides the following benefits to all sectors - public, private and public: 1)
sending special skills, capabilities and interests of each of the sectors to identify common to
all problems and ways to address them through the potential legality and transparency, which
are not inherent in any sector alone; 2) resource mobilization through the combining of
human, technical, information, material and financial capacity of all sectors; 3) greater
awareness of the priorities, needs and roles of each of the sectors that contribute to creating
more integrated and stable society; 4) create dynamic contact networks, offering channels of
influence to attract the wider society and influence the political program; 5) replacing conflict
cooperation for all participants.

In order to ensure the conditions for attracting private business in the residential and
communal areas must be:

financial recovery of enterprises and organizations of communal housing-municipal complex;
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legislative agenda setting single tariff regulation;

translation of certain types of services to self-pay;

conduct a detailed analysis of management and public communal housing complexes of
municipal formations;

establishment of market relations in the management of communal housing.

Regions have the largest communal housing and communal potential. It is at the regional
level, communal housing reform should occur. And then, based on the regions, communal
housing will convert all Ukraine.

LITERATURE:

[1] Interaction of NGOs, local authorities and enterprises [Text] / L.V. Bezzubko, A.V. Dolgaliova,

[2]
[3]

[4]

[5]

[6]

68

A.V. Balabenko and others. - Donetsk: Nord-PC, 2007 .- 250 pp. — ISBN 978-966-7477-72-1.
Official portal of the State Committee on Communal housing - http://www.djkg.gov.ua

Reforming communal housing and communal services: experiences and perspectives [text]:
Monograph / L.V. Bezzubko, A.N. Shamonova, S.A. Efimochkina, B.I. Bezzubko. - Donetsk:
Nord-PC, 2008 .- 200 pp.

Establishment and operation of associations vovladeltsev mnogokvartalnyh homes - the basis of
reforming the management of the communal housing hazyaystvom [text]: Monograph /
Dorofienko V.V., Logvinenko V.I., Osipenko .M. - Donetsk: «VIC», 2007. — 240 pp. - ISVN
966-430-027-6.

Creating and co-association of apartment building [Text]: A practical guide / Institute of Regional
Development. - Kyiv, 2007. - 288 pp.

Ukraine. Laws. «About the State program of reforming and development of communal housing in
the years 2004-2010» [text]: [adopted by the Verkhovna Rada of Ukraine on 24 July 2004, Ne
1869-1V] / / Voice of Ukraine from 30.07.2004. - Ne 140.



s INTERNATIONAL SCIENTIFIC CONFERENCE ——
y= PEOPLE BUILDINGS AND ENVIRONMENT 2010 —
M 10.-12. 11. 2010, KRTINY, CZECH REPUBLIC ———

! -
=
k'
'. =

IMPROVEMENT OF THERMAL INSULATION
CHARACTERISTICS OF EXISTING FACADES ON
RESIDENTIAL BUILDINGS IN NOVI SAD

Jasmina Drazi¢, Igor Pesko?, Vladimir Mué&enski’, Milan Trivuni¢*

Abstract

High energy costs, global warming and environmental protection have imposed the passing of
a set of regulations in the area of heat protection of a structure and have influenced the
consciousness on justifying the investment into a qualitative thermal insulation of newly built
structures, as well as adequate thermal insulation repair of already existing buildings. A
survey of the facade conditions of multi-storey residential buildings in Novi Sad has
confirmed the necessity for an intervention in the form of fagade reconstruction and
revitalization. The paper considers the possibilities for improving thermal insulation
characteristics of facade elements on these buildings.

Key words

facade, thermal insulation, characteristics, improvement, energy savings

1 INTRODUCTION

Rapid development of Novi Sad is linked to the period of the 1970s. Centralization of the
housing fund assets on the level of the city, initiated mass construction of residential
buildings. This period was marked by various building technologies (prefabricated, semi-
prefabricated as well as classic systems), with types of facades which differ in the method of
realization as well as materials [1], without taking into consideration energy efficiency.
Having in mind that energy usage in buildings reaches 50% of energy produced in total,
according to priorities stated in the Strategy for Development of Energetics of Republic of
Serbia until 2015, it is essential to take all the measures in order to improve the energy
efficiency of both newly-built and reconstructed buildings as well.
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Shooting of facade conditions in multi-storey residential buildings in Novi Sad in the stated
period, visual examination, thermovision shots and calculations of thermal characteristics of
facade walls according to relevant technical regulations, proved the necessity of interventions
in the form of improvement of thermal-insulation characteristics of facade elements [2].
Improvement of thermal insulation and construction according to energy efficiency principles
can largely reduce energy requirements and justify necessary interventions.

2 REGULATIONS IN THE FIELD OF ENERGY EFFICIENCY

In the Republic of Serbia (former Yugoslavia) measures for achieving energy efficiency were
first introduced in the late 1960s. The set of regulations on minimal technical conditions for
constructions of flats was first published in 1967. It introduced the first conditions for the
external building envelope from the thermal aspect, with respect to a climate zone in which
the building is constructed. The set of technical measures and conditions on thermal protecton
of buildings brought up in1970, presented the first normative act which was concerned with
thermal protection problem only. A turning point in the field of thermal protection was the act
of regulation-standard with mandatory application, brought up in 1980. All the standards in
this area that followed later on in 1987, 1997 and 1998 presented to a certain extent a stricter
form of this regulation, but not a radical change in the approach towards the total energy
usage in a building and the possibility of its rationalization [3].

On the European level, The Directive on Energy Performance of Buildings (WPBD-
2002/91/EC) presents the major legal instrument for achieving energy efficiency of buildings.
According to this directive, the member countries are obliged to meet minimal requirements
on energy efficiency of both newly-built as well as the existing buildings, by introducing
certificates of their energy performances [4].

Energy efficiency of materials combined in a single constructive component is marked by
heat transfer or the overall heat transfer coefficient U [W/mZK]. Lower levels of this
coefficient indicate a better solution in terms of thermal insulation and energy saving. Table 1.
[8]. shows minimal levels of the U coefficient for Serbia and the region, set by standards.

The criteria in the EU countries are far stricter, hence in the majority of those countries the
maximum level for the U coefficient for facade walls amounts to 0,45 W/m2K, or even
lower. The strictest regulations relate to "passive houses", where all the components of the
external building envelope must be insulated in such a way, that the level of this coefficient
does not exceed O,ISW/mZK.

Tab.1)  Standard values of the heat transfer coefficient in Serbia and the region

COUNTRY WALL
CITY
U [W/m’K]
Serbia Novi Sad 0,90
Croatia Zagreb 0,90
Bosnia and Herzegovina Sarajevo 0,80
Slovenia Ljubljana 0,60
Macedonia Skopje 0,90
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Hungary Budapest 0,45
Romania Bucharest 0,70
Bulgaria Sofia 0,50

3 THERMAL INSULATION

Solving the problem of heat conductivity and heat loss of all the materials as well as the
building on the whole, presents one of the major requirements of the energy efficiency
concept. The most important building measure, aimed at reducing energy losses, is the
optimal insulation of all the elements. This paper considers problems only related to
insulation of the construction of the building envelope.

Reduced heat loss of fagade walls is achieved through low values of heat transfer coefficient
of materials for thermal insulation (A<0.3W/mK), and is provided by the choice of adequate
materials and systems (real thermal-insulation materials whit values A<0.06W/mK or
insulation materials with construction properties 0.06W/mK<A<0.3W/mK). Various materials
can be applied for thermal insulation of facade walls:

e Materials of mineral origin (stone wool, glass wool)

e Of organic origin

- polymers (expanded polystyrene, extruded polystyrene, polyurethane, or
polyurethane) or

- natural materials (reed, mineral-bonded wood fibres, recycled cellulose)

e Thermal-insulation mortars and concrete.

The values of heat transfer coefficient for different thermal-insulation materials are given in

table 2.

Tab. 2)  Coefficients of heat conductivity for various materials

THERMAL INSULATION A

MATERIALS [W/mK]
1. Stone (mineral) wood 0.035-0.041
2. Glass mineral wood <0.041
3. Expanded polystyrene 0.028-0.040
4. Extruded expanded polystyrene 0.025-0.035
5. Polyurethane 0.030-0.037
6. Reed 0.045-0.073
7. mineral-bonded wood fibres 0.08-0.14
8. Cellulose-based thermal insulation <0.04
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4 IMPROVING THERMAL-INSULATION PROPERTIES - AN EXAMPLE

Results of fagade-condition shooting, gained through visual examination of damages
(defects), thermovision shots and analysis of thermal properties of a large number of
residential buildings in Novi Sad, indicated the need for intervention in the form of
improvement of thermal-insulation properties of facade walls [2]. Using an example of a
residential building with its properties given in table 3, a possible solution for improving the
thermal-insulation properties of facade walls is suggested, by varying three types of thermal-
insulation materials.

By examining the project documentation of the building, the structure of facade walls
construction was defined (types, position, width of materials). For each of the wall types, the
values of the total heat transfer coefficient as well as its proportion in the total facade area
were calculated. The structure and the current condition of fagade walls of the analyzed
building are given in table 4.

Tab.3)  Residential building information

INFORMATION ABOUT OBJECT Four-storey residential building — type NS 1

Novi Sad, Jirecekova No 1, Liman 1

.Analyse(‘i‘ &

hnilding -

. & i

Structure data Facade data

¢ Building years 1962-1965 e Total fagade area 999m*

e Height Gr+4 ® Opening area 259.44m”

e Overall gross area 268.15m” ® Facade area without openings
739.56m’
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FACADE DAMAGES

Visual examination — a shot

Thermovision shot

By examining the building visually,
various kinds of damages (defects) were
noticed. These damages were classified
and grouped into three levels — minor,
medium and severe [2].

By comparing thermovision [5] and
regular facade shots, the damages of
facade panels which are not visible on the
surface itself were noticed.

Tab.4)  Structure and the current condition of fagade walls of the analyzed building
CURRENT CONDITION
WALL WALL U AREAS
No TYPES CONSTRUCTION [W/m’ K] [m’]
TYPE 1
1. | Assembly facade | Concrete 3.5cm 1.695 514.535
parapet Block (hollow)  20.0cm
Width 25cm Gypsum plaster 1.5cm
TYPE 2 Concrete 3.5cm
2. | Assembly panel Block (hollow)  20.0cm 1.695 172.1
Width 25cm Gypsum plaster ~ 1.5cm
3. |TYPE3 Tarolit 2.5cm 0.612 52.925
Intercolumns Mineral wool 3.5cm
Chipboard 2.0cm
TOTAL 739.56
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Analysing the offer of thermal-insulation materials on the market, three possibilities for
improvement of the facade wall properties for the observed building were suggested, by
choosing three different materials. For all three possible solutions for contact facade
application , based on the materials chosen, the values of the total heat transfer coefficient as
well as facade repair costs were calculated. The data are givn in table 5.

Tab.S5)  Possible solutions for improvement of facade thermal-insulation properties for the
analyzed building

IMPROVEMENT OF THERMAL-INSULATION PROPERTIES - POSSIBILITIES

Insulation U expenses

width | w2k | fe/m?
d[cm]

No FACADE TYPES

Thermal insulation in the facade— stone
1. wool 6.00 0.429 28.00
(Frontrock Max E), A=0,036

Thermal insulation in the facade — expanded
2. polystyrene 6.00 0.420 25.00
(AUSTROTHERM EPS AF), 1=0,037

Thermal insulation in the facade —cork
3 | panels 8.00 0.389 51.00
(ROFIX CORKTHERM 040), A=0,041

With the accepted width of thermal-insulation materials, adjusted to production programmes
of manufacturers, the calculated values of the total heat transfer coefficient, meet the currently
valid regulations in Serbia, but are below the borderline values for some of the EU member
countries (U<0,45 W/m?K). The expenses given in table 5 include facade repair costs only.
Displayed unit price facade repair costs include the following: installation and removal of
scaffolding, removal of final layer of the damaged facade, materials and labor depending on
the type of thermal insulation material.

5 CONCLUSION

In this paper, by using a multi-storey residential building in Novi Sad, a suggestion for a
possible solution of improving thermal insulation properties was given, for three different
thermal insulation materials witihin contact facade. Comparing numeric values of the total
heat transfer coefficient of the facade wall, a conclusion can be drawn that option 3, the
facade with cork panels insulation has the lowest value, which makes it the most optimal
solution from the perspective of thermal-insulation properties and energy losses. On the other
hand, the facade repair costs give advantage to the second type of facade. Inconsistency of the
conclusion drawn through individual observation of both criteria, introduces the adequate
method [6] in the choice of optimal solution. The method of compromised programming, with
equal consideration of both criteria in the process of optimization, gives advantage to the
second type of facade. Facade with thermal insulation AUSTROTHERM EPS AF, 6¢cm wide,
makes an optimal solution for the observed building, according to material and work costs on
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the market of Novi Sad. For the assessment of justifiability and the period of cost efficiency
of the investment [7] for the improvement of thermal-insulation characteristcs of facade walls,
essential for the accepted solution, financial analysis should also include the effect of energy
loss reduction, i.e. their related expenses.
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CITY AND TOWN IMPROVEMENT AND ARRANGEMENT
OF GREEN SPACES: NORMATIVE DOCUMENTS REVIEW

Ievgeniia Garkusheva,' Jana Korytarova’

Abstract

Judging by the number of normative (standard) acts which in this way or another concern the
city improvement and arrangement of green spaces can arrive at a conclusion that everything
is all right with these issues in Ukraine. Unfortunately, the reality overturns this conclusion.
What most of us see in city and town streets are far from being ideal, if to say the least of it.
So, availability of the normative documents rather indicates that the government organs do
understand the significance of this questions than that we have great successes in this sphere.

Key words

Improvement, Business entities, Normative documents

1 INTRODUCTION

A city dweller’s life today has turned into running along dusty streets and sitting in stuffy
offices. Green places in cities are more and more replaced with building, highways, and
enterprises. And people forget that green plants make the microclimate in a city or town
better, create favourable conditions for the outdoor rest.

The government position is clearly formulated in Law # 28071: improvement is a common
concern, and it means that not only the central executive offices and local government
agencies should be occupied with it. Every entity as well as common citizens should do their
best to improve their territories and to arrange green spaces round. They can either do some
works on the improvement and arrangement of green spaces or act as balance holders of
individual objects of improvement. In these cases the “improvement” activity is regulated by
the corresponding normative acts and its specific character does not much influence the
accounting policy. [1]
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But most entities have to provide the improvement of their own territories. And in many cases
that is not only a duty but a wish of the enterprise owners and managers and their employees.
Trying to meet their engagement and to implement their wish, these are the entities (or in
other words, ordinary enterprises) that face problems and difficulties including accounting
ones. First of all, that is connected with the fact that an absolute majority of normative
documents in force are not assigned to them.

At the same time, the accounting and tax legislation does not comprise any special norms, and
a specific character of expenses connected with the improvement and arrangement of green
places does not always allow coordinating them definitely with these or those general norms.
So, accountants have to seek for analogies, to draw parallels, to construct logical chains in
order to find a place for these expenses in balance sheets and to prove them to be reflected in
the tax accounting. It can be easily done if one knows special terminology, understands a
specific character of works and expenses, can be guided by norms and normative documents
in force in the sphere of the improvement. As it is impossible to publish all of them (many of
them are rather bulky), let us analyze the most important of them focusing on what can be of
interest for an accountant of a general enterprise which either own or rent the improvement
objects.

2 NOT OBLIGATORY, BUT USEFUL

One of the most interesting documents (in the context of the subject under study) is “The
Procedure of repair and maintenance of the objects of the city improvement” adopted by the
order of the Ministry of the state housing and communal services of Ukraine # 154 of
September 23, 2003 and registered in the Ministry of Justice of Ukraine on February 12,
2004, # 189/8788. In the preamble to this document it is clearly said that its requirements ‘“‘are
obligatory for all organizations irrespective of their official attachment and the form of
property which are engaged in the repair and operation of the objects of the city
improvement”, that is they act as contractors. But it is this document in which the description
of the concepts “capital repairs”, “current repairs”, “maintenance work™ are given with regard
to the objects of the improvement. Besides, in the appendices to the “The Procedure” the

following information is given:
- alist of operations concerning capital repairs;
- alist of operations concerning current repairs;
- alist of operations concerning maintenance work;

- a list of operations concerning the maintenance of the objects of the city
improvement and man-made structures. [2]

Should we say how important this information is for the tax accounting of a general
enterprise? (Of course, if the most principal question — either the enterprise is ready to prove
the “economic” character of the operations on improving its own territory or not — has been
solved.) For example:

- “restoration of lawns, flowerbeds, and rose gardens and planting of perennial
flowers” belong to capital repairs; and “opening of perennial flowers and waste
removal, extra nutrition, tying up of plants, covering of plants for the winter
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period, grubbing out and storage of bulbous and tuberous plants” belong to the
maintenance work, though in both case perennial flowers are meant;

- “recovery, full or partial replacement of fountain and swimming pool covering”
are capital repairs; and “fountain and swimming pool cleaning” belongs to the
maintenance work.

And there is no difference where the fountain is — in the central square or in front of the
factory building, — there must be no difference between the costs of repair (improvement) and
maintenance.

But that is not all yet. Other appendices of “The Procedure” can be also useful for all
enterprises, among them:

- Appendix 2 “An inter-repair life for capital repairs of roadway coverings”;
- Appendix 4 “An inter-repair life for current repairs of roadway coverings”;

- Appendix 6 “An inter-repair (average) life of the objects of the city improvement
(except roadway coverings)”.

The last Appendix will, in particular, help to fix the time of a beneficial use for business
accounting, and two other appendices — to confirm a necessity of making definite expenses
and to ground their reflection in the tax accounting.

If caring after green planting is financed at the expense of the local budget, then the planned
net cost of such operations is determined in accordance with the Procedure of determining the
cost of jobs for caring after green planting in Ukraine adopted by the order of the Ministry of
the state housing and communal services and registered in the Ministry of Justice of Ukraine
on 31.08.2005 and numbered # 958/11238. If there is another source of financing the above
operations, for example, an entity own funds, the application of this document is not
obligatory.

As to price setting, customers can become interested in the document aimed for contractors,
that is the Order of the Gosstroi (the State Construction) of Ukraine # 94 of 13.06.2005 “On
the clarification of the indices of the general manufacture and administration expenses”
which, in particular, specifies the average indices in the investor estimate documents for
determining:

- some kinds of the general manufacture expenses (including expenses for the
arrangement of green spaces, shelter-belt forests, perennial fruit planting;

- administration expenses per one man-hour of the general estimated building and
assembly jobs including the arrangement of green spaces, construction and repair
of the improvement objects.

There is one more interesting document more — “Standards for tree and bush acclimation rate
in the arrangement of green places in cities and towns and other settlements of Ukraine”
adopted by the order of the Ministry of the state housing and communal services # 32 of
25.02.2005 and registered in the Ministry of Justice of Ukraine on 24.03.2005 and numbered
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# 329/10609. This is a kind of a natural loss allowance. On the base of this document one can
justify losses inevitable in the arrangement of green places.

One can suppose that not all entities know these documents, a necessity of their application is
fixed in the documents themselves but the control of the implementation of the requirements
is not very strict. These documents include the Regulations of maintaining green planting in
cities and towns and in other settlements of Ukraine adopted by the Ministry of the state
housing and communal services # 70 of 29.07.94 (hereinafter referred to as The Regulations #
70). In accordance with point 12 of the Regulations, they are “obligatory for performing by all
enterprises, organizations, institutions (hereinafter referred to as enterprises) and citizens
engaged in designing, constructing, operating, repairing and maintaining all kinds of green
planting on the territories of cities and towns and other settlements including tree (bush)
planting into holes as well as maintaining small (about 0.05 hectares) landscaped places —
small islands, lawns, flowerbeds along highways, streets, passages, embankments”.

According to point 1.3, “a responsibility on the accomplishment of these Regulations when
maintaining green planting is directly laid on leaders of the enterprises which have green
planting on their balance-sheet”.

The Regulations (point 3.4) make the owners of green planting have a certificate on each
green plant in which “on November 1 they are to register all current changes which occurred
on the plant (amount of growth and destruction of green places, planting and decreasing a
number of trees, bushes etc.)”.

Despite a long duration, the Regulations are still in force with the exception of point 6.8
which concerns the procedure of making an inventory of green planting. This point was
replaced with the Instruction on making an inventory of green planting in cities and towns and
in urban settlements of Ukraine adopted by the order of the Gosstroi (the State Construction)
of Ukraine # 226 of 24.12.2001 and registered in the Ministry of Justice of Ukraine on
25.02.2002 and numbered # 182/6470. According to point 1.3 of the Instruction, it “is
obligatory to make an inventory of all plants within cities, towns, and urban settlements,
namely in public accommodations, restricted accommodations, and special accommodations”.

As a matter of fact, this formulation means an obligatory execution of this Instruction by all
and sundry entities which have green planting. According to point 1.4 of the Regulations # 70,
“by their functional features green planting are divided into three groups:

- common-use green planting — city and district parks, amusement parks, gardens
belonging to residential districts, public gardens, boulevards, embankments,
recreational forests, meadow-parks, hydro-parks etc.;

- restricted-use green planting — planting on the territories belonging to public and
residential buildings, schools, kindergartens, sport facilities, public health
institutions, industrial enterprises, storehouses etc.;

- special-purpose green planting — planting along streets, in sanitary-hygienic zones,
fenced-off areas, on the territories of botanical and zoological gardens, exhibitions,
cemeteries and crematoriums, high-voltage power lines, forest reclamation
planting; nursery-gardens, floricultural farms; roadside planting within cities,
towns and other settlements”. [3]

79



Two last documents are indicative of a succession, in any event, a terminological one,
between different normative acts.

3 SPECIAL NORMS OF THE “BRANCH” DOCUMENTS

Many norms which are expressly or by implication connected with the requirements for the
improvement are “hidden” inside the branch-wise normative acts. These norms can be useful
to prove an economic direction of the improvement works and arrangements of green places.
That is why some of them are given here.

Accountants of budget institutions should pay attention to two points of the Instruction of
accounting non-negotiable assets of budget institutions adopted by the order of the State
Treasury of Ukraine # 64 of 17.07.2000 and registered in the Ministry of Justice of Ukraine
on 31.07.2000 and numbered # 459/4680. According to point 1.18 “capital investment into
perennial planting annually enter into non-negotiable assets as expenses for the operation of
an area regardless of the completion of all works”, and point 6.12 describes the order of
fulfilling the “Registration card of accounting fixed assets in budget institutions (for animals
and perennial planting)” (model form O3-8 (budget). Besides, in letter # 07-04/2485-10920 of
13.12.2004 [4] the State Treasury clarifies the order of wear (aging) charge for some kinds of
non-negotiable assets noting, in particular, that wear is charged only on those perennial plants
which have reached an operational age.

Accountants and other concerned people who would like to know the official position of
taxation authorities as to how to reflect expenses on the improvement in a tax accounting will
face that ... there is no such a position. In any event, it had not been fixed in the tax
interpretations or the letters which had been published. But a growing interest to the questions
under study may require their additional clarification in the near future.

The letter of the National Commission of controlling electric power in Ukraine # 05-34-
13/550f 06.01.2005 is of a definite interest. It touches some questions connected with the
maintenance of perennial plants in fenced-off areas of power lines. In particular, the NCED
(National Committee of the Economical Development) prompts that according to the
Regulations of power line conservation adopted by the Cabinet of Ministers of Ukraine of
04.03.97, # 209 owners of ground areas which are within fenced-off areas are not allowed
planting perennial plants. Any violation of these Regulations is penalized in accordance with
the legislation of Ukraine. [5]

4 CONCLUSION

In conclusion we should note that only some — the most important and interesting —
documents have been covered in this review. Their application as well as the application of
other legislative acts makes it possible to create the most acceptable for a concrete enterprise
approach to the reflection of the expenses for the improvement and arrangement of green
places in the business and tax accounting. Let the accounting operations not become an
obstacle in such a noble and necessary for everybody cause as improvement of cities and
towns and arrangement of green places.
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COST ANALISYS OF THE USE OF NORMAL AND SELF-
COPACTING CONCRETES
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Abstract

The paper presents cost analysis of the use normal and self-compacting concrete of wall
structures using normal and self-compacting concrete from identical categories. This article
aims to estimate performance to what extent the SCC property increases the price of concrete
and to what extent it reduces expenditure connected with consolidation.

Key words

Normal concrete, self-compacting concrete, the expenditure on concrete

1 INTRODUCTION

According to European standards normal concrete is a material having an oven-dry density
greater than 2000 kg/m’ but no exceeding 2600 kg/m’ [6]. By the use of longer definition
concrete can be named each material minimum prepared by the 2 composition which one of
them will be a granular, mineral material and the second one acts as a hydraulic binder to
joining the aggregate as a one whole [1].

However self-compacting concrete (SCC) can be each concrete which concrete mixture will
perform special kind of requirements regards [3]:

¢ High-liquidity ensures easy, quick and precise filling form (shuttering), regardless
of amount reinforcement arrangement and elimination - on the principle of
buoyancy undesirable bubbles in short time after placing concrete mixture.

e Ability to penetrate the reinforcement which means ease movement between the
reinforcement bars, without loss of homogeneity of concentration variation of large
aggregates of grains on both sides of a layer of reinforcing bars in the direction of
flow of the mixture

A typical application example of Self-compacting concrete is the two anchorages of Akashi-
Kaikyo Bridge opened in April 1998, a suspension bridge with the longest span in the world
(1,991 meters). The volume of the cast concrete in the two anchorages amounted to 290,000
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m3. A new construction system, which makes full use of the performance of self-compacting
concrete, was introduced for this. The concrete was mixed at the batcher plant beside the site,
and was pumped out of the plant. It was transported 200 meters through pipes to the casting
site, where the pipes were arranged in rows 3 to 5 meters apart. The concrete was cast from
gate valves located at 5 meter intervals along the pipes. These valves were automatically
controlled so that a surface level of the cast concrete could be maintained. In the final
analysis, the use of self-compacting concrete shortened the anchorage construction period by
20%, from 2.5 to 2 years [4]. It means that using self compacting concrete has a lot of
technical and economical advantages allow to obtain, even under difficult technological
conditions, construction with high strength, durability and quality finish. Through the
application it is possible also to correct execution of complex parts, which could not be done
using traditional methods. In addition, significantly improved working conditions are the
concreting and the smaller is the impact of concrete work on the environment. Before using
self-compacting concrete it’s necessary to make an economcal calculation. Due to
specification of technology and its properties the use of SCC is also associated with a
significant impact on the total cost of such a direct and indirect construction which is made
from it. In the case of direct costs especially where the cost of materials (because of the
specificity of the composition), workload and equipment in the various processes of its
production, implementation and the need for increased control, improve working conditions
and environmental protection, quality construction, especially in terms of finishing it surface
and greater opportunities for architectural design and construction.

2 SPECIFICITY TECHNOLOGY OF THE NORMAL AND SELF-
COMPACTING CONCRETE AND ITS COAST.

There is a difference between composition of self-compacting concrete and the traditional
one. Basically in SCC there is less water content, increased of powder content (binder and
aggregate fraction < 0,125 mm), less amount of coarse aggregate and higher of sand modulus.
Differences in the composition are particularly clear in the case of concrete of the lower
classes and disappear with increasing grade of concrete. Self-compacting concrete requires
increased spending at the same time during the design and constant supervision and correction
of the composition during manufacture.

Table 1 summarizes the production costs of SCC and conventional concrete of various grades,
calculated on the basis of information gathered directly from producers of ready-mixed
concrete (the price level - the second quarter of 2010). It shows that the difference in cost of
production of conventional concrete is concrete in the case of the lower classes. With the
increase the class the differences of the cost between normal SCC disappear. In some cases,
self-compacting concrete may be cheaper but it mainly depends on special composition of the
concrete mixture . This is mainly due to the replacement of cement and/or aggregate cheaper
materials such as fly ash or rock dust.

There are also some limitations associated with the use of self compacting concrete.
Production of SCC requires the use of high-tech label (eg, equipped with automatic moisture
control aggregates), the creation of additional surface storage (more components, the need for
separate storage of different batches of materials) to mix with high intensity (increased energy
consumption of the mixing process and / or extended mixing time) and increase the frequency
of cleaning the mixer. All these increase the production cost of SCC. In addition, the need to
increase the cycle time of mixing may reduce productivity.
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Tab.1)  Summary of the cost of 1 m3 of normal and self-compacting concrete.

Specification PRICE OF m3 NORMAL AND SELF-COMPACTING CONCRETE
Unit C25/30 C25/30 SCC C30/37 C30/37 SCC C35/45 C35/45 SCC
MATERIALS cost Jom Quantity Quantity Quantity Quantity Quantity Quantity
Price Price Price Price Price Price
t/m3 t/m3 t/m3 t/m3 t/m3 t/m3
Cement CEM 142,5 R 67,80 €n - - - - 0,345 23,39 0,345 23,39 0,380 25,77 0,370 25,09
Cement CEM II/B-S 32,5 R 60,49 €n 0,325 19,66 0,360 21,78 - - - - - - - -
Fly ash 9,76 €n - - 0,130 1,27 0,055 0,54 0,120 1,17 - - 0,110 1,07
Aggregate - Sand 0-2 mm 9,76 €t 0,630 6,15 0,704 6,87 0,688 6,71 0,717 7,00 0,659 6,43 0,677 6,60
Aggregate - Gravel 2-8 mm 11,22 | € - - 0,433 4,86 - - 0,464 5,21 0,485 5,44 0,448 5,03
Aggregate - Gravel 2-16 mm 10,73 € 1,226 13,16 - - 1,102 11,83 - - - - - -
Aggregate - Gravel 8-16 mm 11,22 €n - - 0,541 6,07 - - 0,549 6,16 0,665 7,46 0,548 6,15
Water 2,10 | €/m3 0,167 0,35 0,160 0,34 0,158 0,33 0,151 0,32 0,163 0,34 0,166 0,35
Plasticizer 1(%mass of cem.) 0,33 €/kg 0,55% 0,59 - - - - - - - - - -
Superplasticizer (%mass of cem.) 0,49 €/kg - - 1,10% 1,93 - - 1,0% 1,68 - - 1,0% 1,80
Plasticizer 2 (% mass of cement) 0,49 €/kg - - - - 0,95% 1,59 - - 1,15% 2,12 - -
Amount of material - - - 39,90 - 43,11 - 44,39 - 44,92 - 47,56 - 46,09
Production coast - € - 6,37 - 6,61 - 6,37 - 6,61 - 6,37 - 6,61
Laboratory service - €/m3 - 1,00 2,00 - 1,00 - 2,00 - 1,00 - 2,00
Total costs - €/m3 - 47,27 - 51,72 - 51,76 - 53,53 - 54,93 - 54,70
Profit - % - 10% - 10% - 10% - 10% - 10% - 10%
Calculation price - €/m3 - 51,99 - 56,89 - 56,93 - 58,89 - 60,42 - 60,17
Price rounded - €/m3 52,00 57,00 57,00 59,00 61,00 60,00
LEUR| 410
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The other negative side effect is that speeding up the casting rate is the potentially high form
pressure that might occur. The risk of high form pressures must be considered in planning
process and reflects documented knowledge in regard of the type of concrete going to be used
(at actual temperature, batch age and casting rate). Alternatively, that the form pressure can be
monitored during casting in order to secure the integrity of the formwork. Monitoring form
pressure is especially important for high wall columns or other high structures. The formwork
surveillance can check impressions and deformations in clam ties. When there are such signs
of high pressure a brake should be making in the casting [2]. This means that it also increases
the cost of implementation of formwork, which include increasing the number of formwork
elements and their mounting workload. Besides, as shown by practical experience, the use of
self-compacting mixtures is often necessary additional sealing formwork, which leads to
additional workload at the assembly, disassembly and cleaning (up to 5%) and increased
consumption of materials (up to 1% of the formwork). However, due to the requirement to
ensure continuity of concreting, organizational requirements should be increased and ensure
provision of hardware for the duration of his conduct. This requires increased organizational
effort. In addition, the pumping of certain mixtures it is necessary to use elevated pressure,
and thus the increased amount of energy.

Eliminatation of the vibration compaction results in a significant reduction in the number of
workers engaged in processes of laying and compacting concrete mix, is also generally
shorter duration of these processes. Based on previous experience it can be estimated that the
use of self concrete up to five reduces the workload on the performance of construction
compared to traditional concrete. Elimination of vibrators process reduces the cost of
equipment and energy needed to form and concrete density.

3 COSTS OF WALL STRUCTURES BY THE USE OF NORMAL AND SELF
COMPACTING CONCRETE.

Analyzing the merits of the application of normal or self-compacting concrete we can use an
example of wall structures 21 cm thickness in a stright formwork and height of 4 m using
SCC and normal concrete the same class. Workload for the item include both the assembly
associated with setting the formwork, as well as the implementation process of concreting.
However in the case of SCC, will occur much more higher hydrostatic pressure even 150
kN/m2. In some cases it is necessary to use totally different formwork than traditional
concrete. Adequately to the increasing cost of carrying out the formwork, which include
increasing the number of formwork elements and their mounting workload. Generally
formworks used in wall structures are projected for hydrostatic pressure from 40 to 80 kIN/m2
due to the widely used concreting technology which provides reduced rate of concreting 1-4
m/h. It should also be noted that in the case of SCC there is also increased workload (about
5%) for the corresponding formwork preparation by setting additional supports, couplers, tie
rods, seals pins and holes, which may leak through the concrete mix. Increased labor inputs
for the formulation result in additional costs associated with sealing materials (about 1%) that
may occur in the form of special PVC tapes, silicones, cork on the holes after the screws or
other sealing materials. It means that the reduction of labor for thickening process of
elimination will be offset by these processes, as shown Table 2 and 3.
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Tab. 2)

A | Labor Unit Quantity | Price/hour Value

1 Concrete placers II group man-hour 220,96 €3,50 €773,36

2 | Carpenters III group man-hour 1275,74 €3,50 €4 465,09

3 Carpenters II group man-hour 2717,20 €3,50 €9510,20
Amount 42139 €10,50 € 14 748,65

B | Materials

4 | Normal-weight concrete C30/35 m3 500,00 €61,00 €30 500,00

5 | Bale edged needle II class m3 0,43 € 243,90 € 104,88

6 | Antiadhesive liquid kg 476,20 € 1,61 € 766,68
Amount | € 976,63 €306,51 | €31371,56

C | Equipment

7 | Formwork system man-hour 1301,93 € 8,65 €11266,46

8 | Internal concrete vibrator man-hour 152,86 €0,73 €111,85

9 | Truck concrete pump 60 m3/h man-hour 55,56 € 85,37 €4742,93
Amount | €1 510,35 €94,75 €16 121,23

AMOUNT L+M+E | € 62 241,44
Tab. 3) Reinforced structure in formwork system 21 cm thick and 4 m height, volume of
500 m” self-compacting concrete

A |Labor Unit Quantity | Price/hour Value

1 Concrete placers II group man-hour 110,48 €3,50 € 386,68

2 | Carpenters III group man-hour 1339,53 €3,50 €4 688,36

3 Carpenters II group man-hour 2847,81 €3,50 €9967,34
Amount | 4297,82 €10,50 €15 042,37

B | Materials

4 | Self-compacting concrete C30/35 m3 500,00 € 60,00 €30 000,00

5 Bale edged needle II class m3 0,43 €1 000,00 € 430,00

6 | Antiadhesive liquid kg 476,20 €6,61 €3147,68

7 Seals materials €2081,38
Amount | €976,63 €1066,61 | €35659,07

C | Equipment

8 | Formwork system man-hour 1301,93 €18,52 €24110,22

9 | Truck concrete pump 60 m3/h man-hour 13,89 € 85,37 €1 185,73
Amount | €1 315,82 €103,88 | €2529595

AMOUNT L+M+E | €75 997,39
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However, concrete mix vibration in the reinforced wall thickness of 21 cm and a height of 4
m can be very time-consuming activity, because of both occurring reinforcement, and the
need for compaction layers, especially in the bottom, when the length of the flexible shaft
vibrator with a baton is length of 4 m. In the case of self-compacting concrete, the process of
concreting takes place in a continuous manner, since the concrete is compacted under its own
weight so that we do not take our time. There is also shorter time neccesary to unloading one
truck concrete mixer (9m3) using SCC than ordinary concrete. This means that lower costs,
both for the elimination process of compaction in the absence of the need concreting layers, as
well as inputs for the pump to the concrete, which globally reduces the time associated with
the implementation of concrete works [5].

4 CONCLUSIONS

As shown in the article self compacting concrete can be cheaper than traditional one.
However, the improoving to the production of concrete also affects the implementation of the
indirect costs of materials and construction. The most important aspects of this impact are:

* No compaction vibration causes the conditions which significantly improve safety and
health at work - very harmful vibration is eliminated and noise is reduced greatly. In
addition, less noise during placement and compaction mixture

* Additional special training is needed because of the specificity of self-compacting
concrete technology. The scope of the dissemination of technology as the SCC
concrete scope of such training will become smaller and therefore its cost will less
expensive

* During the implementation of the concrete application of SCC it may be necessary to
attract a new fitting to examine the properties of concrete mixtures and the
modernization of the (additional storage bins and dispensers, devices for continuous
determination of moisture content of aggregate).

* In the prefabrication lower cost of the forms that do not have to be designed taking
into account the burden of vibration.

* The elimination of compaction process opens the possibility of introducing
robotics/automation, especially in the production of prefabricated elements.

* The use of SCC to design concrete structures with complex shapes, large quantities of
armaments and a well-finished surface, and at the same slimmer and lighter than
traditional concrete. This allows reduce of material consumption in construction and
thereby reducing its cost.

* Improving the durability of concrete SCC due to the specificity of the formulation
allows the extended life cycle of construction and reduce expenditure on its
maintenance.

The article presents a broader look at the technology traditional vibrated and self-compacting
concrete what in Polish literature is unusual. However, before using SCC it’s necessary to
make a detailed calculation of how profitable it is to use of this material.
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INVOLVEMENT OF SMALL BUSINESS IN THE HOUSING
AND COMMUNAL ECONOMY
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Abstract

The article reviews the state of small business in Ukraine, the level of small business
development, the concept of housing and the possibility of functioning of small enterprises in
the market for utility services. It was considered the main problems that arise in small
businesses entering the market for utility services, and activities designed to promote
interaction and small business sector housing.
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1 INTRODUCTION

Small business as an independent and indispensable element of a market economy is one of
the most effective levers to solve these economic and social objectives as promotion of the
structural transformation of the economy, strengthening the economic base of regions, the
rapid saturation of the market goods and services, reduce monopoly and promote competition,
introduction of scientific achievements technological progress, increasing export opportunities
for countries, employment much of the population.

The current stage of development of market relations in Ukraine is characterized by
increasing role of small businesses. This problem is especially acute in housing, social and
economic sector, development of which directly affects the quality of life.
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2 RESULTS

The current stage of development of market relations in Ukraine is characterized by
increasing role of small businesses. Compliance with quantitative measures of small business
in Ukraine, the average level of similar indicators of small business development in member
countries of the European Union leads to the conclusion that Ukraine had achieved the
objectives of the quantitative development of small business and therefore need to move to a
new stage of state policy on development of national small business [1]. This problem is
especially acute in housing, social and economic sector, development of which directly affects
the quality of life.

Market housing and communal services is a huge arena for small business. The level of
profitability in this segment of the economy is not very high but stable.

On 01.07.08 were involved 411 private enterprise to housing maintenance s, most of them in
Donetsk (97) Sumy (36), Odessa (26). However, in Cherkasy, Lviv, Volyn, Chernivtsi,
Zaporozhye, Transcarpathian, Khmelnytsky Oblast and Sevastopol neglected to this issue [2].

The study specific problems of small business development in many households are devoted
to research, but a comprehensive analysis of their interaction is carried out either in theory or
in practice.

Scope of housing has long recognized the priority for implementing a regional program to
support small business. Therefore, creating conditions for development in the field of housing
is one of the major problems of public policy. Small business wants to work in housing,
which is very promising for the development businesses. The experience of the Donetsk
region, it is every year more and more small businesses pay attention to market for utility
services. Providing funeral services, removal of solid waste, provision of individual heating
system and gas supply, provision of planting and decorative lighting, laying sidewalks,
playgrounds has become commonplace for many small business [3]. However, the share of
private companies in the total production and sales services Housing insufficient.

Speaking about the legal framework that regulates the output of small business to market for
utility services, it almost does not exist. Small business in this area is invited to participate in
creating a single customer service. To date, projects for the management of communal
housing in 1961 established a single customer service. Most common customer service
functions in Donetsk (34), Sumy (8) regions and in Kyiv (8) [2]. Deterrent in the development
of market relations is weak support from local governments and imperfection of the current
legislative framework. Because smaller business in the area housing is still the local
government. To resolve this issue locally developed program of social and economic
development programs and small business support.

The most significant problems of small business in the market for utility services are listed
below.

1. Despite the fact that the number of existing management companies is increasing, to
date no regulations under the Law governing the activities of management
companies - provisions, typical contracts, the financing, etc.
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To date no methods that determine the relationship manager or customer service
providers in the calculation of tariffs cost subscription service users included in the
tariff corresponding producer services.

Many problems arise when determining the quality of housing services: on the
matter of artists and consumers often contradictory views.

One of the negative aspects that cause non-payment consumers are tax profit utility
companies. Not getting timely payments to customers for utility services do not
allow time to undertake the necessary cost of maintenance and repair of houses that
can not cause a deterioration of their technical condition. Due to the fact that income
tax is calculated on accrued income, there is a paradox: the less money for the
current period will receive a housing company, the more profit and, hence, taxes.

Basic materials and financially costly repairs houses for objective reasons are held
in warm weather. In winter months, residential enterprises could portion of the funds
coming from the population to accumulate or collect materials stocks. However, the
current tax system is accumulating makes it impossible, as these funds are converted
into taxable income, no credit for the VAT.

3 CONCLUSIONS

Market housing and communal services is a huge arena for small business. The level of
profitability in this segment of the economy is not very high but stable.

Most acute problems of small business in housing - lack of financial resources and all those
concerned with: low wages, and hence a lack of qualified personnel, significant deterioration
of housing and material-technical base of small businesses.

Almost all small and medium businesses need government support at all stages of
development. Most essential is a clear legal framework that would regulate the responsibilities
of all participants in the housing and communal reform.

To attract small business sector in the housing must meet the following objectives:

1)

2)

3)

the formation mechanism of real partnership between government and business,
effective regulatory policies;

creation of a modern infrastructure for small and medium businesses, including
financial, targeted area housing;

revitalization of the business associations to represent and protect their interests
through lobbying and legislative tools initiative.

The realization of these objectives will improve small businesses entering the sphere of
housing and transfer it to another level.

LITERATURE:
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PLANNING AND MONITORING OF LARGE-SCALE
INFRASTRUCTURAL PROJECTS IN HUNGARY

Miklés Hajdu'

Abstract

In Hungary the National Infrastructure Development Corporation (NID) coordinates all major
highway and train network development projects. Their contracted value is continuously well
above EUR 5.000.000.000, and the number of ongoing projects is continuously above 200.
During the years NID has developed a standardized way of planning and monitoring these
large scale infrastructural projects. In the paper the main concept of this standardization and
the project planning and monitoring system will be shown, through the case study of a EUR
300.000.000 new Danube bridge projects. Finally the conclusions will be drawn from the last
three years of operation, and the plans for the future will be shown.

Key words

Project management, planning and monitoring

1 INTRODUCTION

The National Infrastructure Development Corporation, hereafter referred to as NID), which is
a 100 percent state-owned company, was established in 1998. Its main tasks are to manage the
whole process of the state-initiated highway development projects, to represent the state’s
interests during the realization and to enforce them. 100-200 billion Euros worth projects and
highway restoration worth less than 1 million Euros can also be found among the elements of
the project portfolio. The project durations vary between 2-3 months and 3-5 years. Since
2006 the NID has been managing the railway development projects as well.

The NID is responsible for the management of the whole project, from the designs, the
acquisition of land to the selection of the contractor and the control of the realization and
finally the tracking of the project in the warranty period. One portion of the projects are state-
funded, others are financed by the EU, by mixed sources, by private investors or in a PPP
scheme.

The diverse financing backgrounds, the wide range of participants of the project and the
differences in the technical aspects of the projects have raised the need for the creation of a
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standardized, flexible project management system that is capable of not only satisfying the
requirements of the different organizations of the NID but also the informational demands of
the state supervisory bodies. At the beginning, the NID created a standardized project
management system whose requirements were satisfied by the application of the Primavera
system to a certain extent. A decade ago this solution was not at that state of development
where it could entirely satisfy the needs of approximately 300 users, plus the special
requirements stemming from the unique demands of the highway construction projects
defined by the NID’s project manual. Consequently, in 2005 the NID replaced their existing
project management system with a new one that had been developed locally and that satiated
their requirements better. It was also believed that the development team would be better at
reacting to the emerging needs.

The system of the NID handles the projects from the decision of the state to ordain the
realization. In this article we are going to follow the process from the point where the designer
creates the bill of quantities as part of the tender documentation. The described system is the
one that is set out in the project manual of the NID, however the full-scale realization has not
happened till this day. In spite of this, it can be stated that the IT solution supporting the
project management, implemented by the NID, covers the majority of the functions described
below.

2 CREATING THE BILL OF QUANTITIES

The unpriced bill of quantities is created by the Designer as a part of the tender
documentation. This involves all the work that has to be performed, the code, the description,
the quantity and the precise specification of every item. When making this document, it is
compulsory for the designers to use the NID’s own database, to which they gain access for
that period of time. The other option of the Designer is to use a system which has been
approved by the NID and that is able to handle the NID database and the completed bill of
quantities can be loaded into the NID’s project management system.

The contracted prices of the database’s items are constantly updated with the prices of the
same tasks from the latest projects, thus creating the opportunity for the NID to be able to
estimate the expected contracted price automatically right after the creation of the bill of
quantities. From now on we are going to call this price the engineer’s price because the
Engineer appointed by the NID for the project is responsible for the calculation of the
expected price.

The bill of quantities is not only used during the making of the bid, but later, when scheduling
the project, this is going to be the basis of creating the list of activities, when controlling the
realization, the basis of monitoring and of issuing the invoices as well. Due to the above-
mentioned points, the bill of quantities made by the Engineer does not only serve the sole
purpose of creating the basis for the bid, but also satisfies the following needs that occur
during the execution:

creating the task list of the schedule

tracking the performance during the construction

updating the schedule

satisfying the diverse reporting requirements of the different participants of the project
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In order to entirely satiate the demands described above, the NID has made a manual that
specifies the points that should be followed in the bill of quantities. One part of the technical
orders concerns the structure of the budget chapters, another one is about the complementary
information that all items should be provided with, so that the items could be grouped
arbitrarily when reports are made and that the schedule’s task list can be done as well.

These complementary pieces of information are called dictionaries. The NID applies 10
dictionaries, which have predefined elements. The designer assigns these predefined elements
to the items. This means that if the project has 5000 budget items, then one element of each
dictionary should be assigned to every item of the budget, which equals to a total of 50 000
elements. (5000 items is a usual amount. In case of larger highway construction projects, the
author has met bills of quantities consisting of more than 16 000 items.)

The following dictionaries should be applied:

e Construction Group: This information could be used when we would like to select the
items, contracted price and completion etc. of the given branch. Examples for the
elements of the Construction Group Dictionary

2....  Public Utility Lines
21... Telecommunication Lines,
210  Telecommunication Lines
22... Electric Lines
221.. High Voltage Lines

etc..

3.... Highway Construction Main Group
31... Construction Works of the Main Course
311.. Main Course
312.. Junctions
313.. Rest Stops
e Construction Number: The 3-digit-long Construction Number identifies the specific

construction (building, bridge, road, public utilities etc.) within the specific
Construction Group. The numbering goes from 001 continuously.

¢ Branch: The Branch dictionary shows which branch the given item belongs to. Its
elements are the following:
1 General Items
Public Utilities
Highway Construction

Water Construction

[V B SR VS N \S)

Bridge Construction
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6  Building Construction
7 Traffic Engineering

8 Environmental Protection

e Trade Packages: The Trade Packages dictionary comes from further breaking down of
the Branch dictionary, thus giving a more detailed grouping by trades.

e Amortization: This dictionary facilitates the activation of the complete project based
on different descriptive keys at the time of the inauguration.

¢ EU indicator: This dictionary helps meeting the reporting obligations towards the EU.
It is based on the specifications of the EU. The items are grouped according to the
elements of this dictionary.

e Task Dictionary: It plays an important role in the creation of the automatic task list
(WBS) when making the schedule.

e Contractor Dictionary: The Contractor fills it in. They can give which contractor
(consortium partner, subcontractor) is responsible for the execution of the given item.

e Contract Dictionary: Here it can be given which contract modification the given item
appeared in, whether it is cancelled, additional or supplementary.

e Railway indicator (in case of railway projects)

Except for the Contractor Dictionary, it is the designer who assigns the elements of the above-
mentioned dictionaries to the items.

The NID’s norm database works in such a way that, apart from the elements of the
Construction Group and Construction Number dictionaries, the elements of the dictionaries
are automatically assigned to the items, because the database for creating the bill of quantities
also contains these data.

The Engineer representing the interests of the NID is the one who first evaluates the created
bill of quantities. The approved version is sent to all contractors in an electronic form as part
of the tender documentation during the tender process.

3 DETERMINING THE OFFERING PRICE

The contractors determine the material and labour unit cost of each item of the bill of
quantities intended for them. Afterward these costs are multiplied by the quantities thus
creating the offering price. The bidders use the system specified by the NID, which ensures
that the contractors cannot modify the bill of quantities and that the file containing the bid is
going to be stored by the NID’s system. The material cost equals to the sum of the
procurement price of the material and the price of transportation to the construction site. The
labour price is the sum of the price of the living labour and equipment used. Both prices
involve the essential margins as well. The finished bids are then sent to the NID in an
electronic form too. Thereafter, the NID evaluates them with the help of the Engineer in its
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project management system, and at the end of the public procurement process the winner is
announced.

4 CREATING THE PROJECT PLAN

The winning contractor has 30 days after the announcement of the results to create the
schedule, the resource and financial plans of the project, all of which should be approved by
the Engineer. The method of creating the task list and the logical relationships between the
tasks, the degree of detailedness of the resource and financial plans, and the format of the
plans that should be sent electronically and in a printed version are all specified by NID’s
manual for the contractors.

The Contractor is supposed to make a network plan with the adequate degree of detailedness,
where the task dependencies are described by the logical relationships. Constraints can only
be used in case of milestones, otherwise the early and late dates of the tasks ought to be
calculated based on the logical relationships.

Important aims of the specifications are that the schedules of the different projects get into the
project management system in a standardized way, that these can be handled similarly during
the realization, and that standardized reports can be created concerning both unique projects
and a part or the whole of the project portfolio.

In some cases the NID may require not only a Gantt chart but also a cyclogram of the project.
Figure 1 shows a part of a Gantt chart, while Figure 2 displays a cyclogram.
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Fig. 1) Gantt Chart Representation of a Project (extract)

The interesting thing about the elaborate methodology is that the task list of the schedule is
generated automatically from the budget using the Construction Group, Construction Number,
Branch, Trade Packages and Task dictionaries assigned to the budget. In the course of this
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process, the Contractor arranges the budget items according to the above-mentioned
dictionaries, and creates the tasks with the help of this.
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Fig. 2) Linear Scheduling Representation of a Highway Bridge Project

The complete and submitted schedule is then checked by the Engineer from several angles
proceeding in accordance with the instructions of the manual. If the schedule does not meet
the requirements, it is sent back to the Contractor for correction, on several occasions if
necessary. Until the documentation of the baseline plan approved by the Engineer is not
ready, the Contractor will not be paid for its performance.

5 TRACKING OF PROJECTS

Reports ought to be made about the progress of the project every month by the Contractor.
Creating this survey documentation is the condition of the acceptance of the certificate of
performance for the given month. As part of the tracking the Contractor surveys the percent of
work completed in case of all items of the budget, and determines the actual start of the tasks
that were zero percent complete in the previous month but started this month. Due to the fact
that tasks are automatically derived from the items, the actual start and percent of work
performed of the ongoing activities and the actual finish of the finished tasks unfold
automatically. Based on the above-mentioned data, the system estimates the dates of the
remaining tasks automatically, which could be greater than the deadline in some cases. On
these occasions the Contractor should revise the schedule and indicate the measures it would
like to take in order to realize the new plan. The demands for payment are submitted together
with the updated documents. After receiving these documents, the Engineer evaluates them
and decides about the approval. If the reported performance corresponds to the actual, then
the payment is approved. If the measures, which the Contractor would like to take in order to
handle the delay, seem appropriate, then the documentation is accepted. If the Engineer
reckons that the planned steps would prove to be insufficient for keeping to the deadline, and
that the deadline in the submitted schedule does not correspond to the baseline plan, then the
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Engineer informs the NID that the expected finish is greater than the deadline. This leads to
negotiations between the Contractor and the NID, which can result in the termination of the
contract, but generally it ends with imposing penalty.

During the tracking, the entire documentation should be created in a way that is compatible
with the system of the NID. This way the NID’s only task in keeping its project management
system updated is to accept the baseline plans, which are created by the Contractor in
accordance with the specifications, and the monthly updated plans.
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COMPREHENSIVE INSURANCE COVERAGE OF
CONSTRUCTION PROJECTS

Tomas Hanak', Vladimir Rudy®

Abstract

Investors looking to construct a new building or structure (e.g. water structure, road structure)
or renovate the existing one have to seek for adequate builder's risk insurance. The most used
product is CAR/EAR insurance on the Czech insurance market. Paper introduces especially
the content of typical CAR/EAR insurance policy with practical notes for both investor and
contractor. Main goal of the paper is to accent important enactments providing comprehensive
cover. The paper presents outputs achieved by examination of insurance contracts and
insurance terms and conditions achieved during preliminary phase of university research
project “Modelling of Risk Related to Delivery of Building Object”.

Key words

Investor, Contractor, Risk, Insurance, Construction, Builder, CAR/EAR

1 INTRODUCTION

Insurance, generally, is defined as a form of risk management hedging against the risk of a
uncertain and contingent loss. Merits of the case lies in the equitable transfer of the risk of a
loss from one entity (insured) to another (insurer) in exchange for premium. Insurance is the
one of the ex ante risk financing tolls (Menzinger & Brauner, 2002). This paper is focused
entirely on one special type of commercial risks insurance.

The paper introduces especially the content of typical CAR/EAR insurance policy with
practical notes for both investor and contractor. Main goal of the paper is to accent important
enactments providing comprehensive cover. The paper presents outputs achieved by
examination of insurance contracts and insurance terms and conditions on Czech insurance
market achieved during preliminary phase of university research project.

Technical literature uses term "Builder's Risk Insurance" defined by D. Malecki (2009) as
"coverage that protects a person's or organization's insurable interest in materials, fixtures
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and/or equipment being used in the construction or renovation of a building or structure
should sustain physical loss or damage from a covered cause". In this case the term “builder”
is confusing because insured can include not just contractor performing the works, but also
investor, final owner as well as subcontractors if negotiated.

Insurance products covering the builder's risks are usually called CAR/EAR. CAR
(Construction All Risk) insurance covers the loss arising from any source, other those
explicitly excluded, in connection with the construction of a building or structure, or the
formation of the construction site including all construction materials being used within the
building or structure.

EAR (Erection All Risk) insurance covers the loss arising from any source, other those
explicitly excluded, in connection with the erection or testing the objects insured.

Although CAR/EAR is based on the All Risk principle, the cover does not comprehend
explicitly excluded risks. Exclusions are stated in the insurance policy or in respective
insurance terms and conditions.

2 UNDERWRITING THE CONSTRUCTION PROJECTS

There are two ways how to insure construction project in Czech Republic. First alternative is
called "Insurance of Investment under Construction" - a type of property insurance.
Considering the fact that mentioned type of insurance is not suitable for bigger construction
projects the paper will focus just on the second alternative.

The second alternative is CAR/EAR, providing property coverage for a building or structure
during the course of construction. CAR/EAR insurance policies are regulated by Act No.
37/2004 Coll. - Act on Insurance Contract. In addition to the coverage for physical loss the
CAR/EAR policy includes third party liability coverage too. Third party liability coverage is
applied for accidental loss of property belonging to third parties as well as accidental injury or
illness to third parties caused by an insurance event at the construction site.

Beside the Act on Insurance Contract the insurance market in Czech Republic is regulated by
following legal acts in force:

e Act No. 168/1999 Coll. - Motor Third Party Liability Insurance Act

e Act No. 38/2004 Coll. - Act on Insurance Intermediaries and on Independent Loss
Adjusters

o Act No. 277/2009 Coll. - Insurance Act.

3 IMPORTANT ENACTMENTS IN CAR/EAR INSURANCE POLICY

Even builder is familiar with CAR/EAR it is recommended to find a broker that is
experienced with mentioned type of insurance product. Seeing that work of broker requires
knowledge in law, economy and civil engineering, just the right broker is able to be a shark at
intricacies of policy and insurance terms and conditions. Builder has to take into account that
imperceptible nuance should significantly affect the range of negotiated coverage.
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The insurer (the broker in consequence as well) will require detail information about the
project. Such information are processed by insurer's experts to assess the risk exposure that
influences the insurance rates for particular perils (e.g. fire, flood).

Builder has to check the policy to be sure all involved insured are named, including
subcontractors, equipment owners, building owners of existing property and surrounding
existing property and mortgage companies.

Specified object insured (building or structure in construction) has to be estimated. Project
costs are stated e.g. in locatio operis (Contract for Work); such costs include costs for all
relevant construction works including costs for materials, transport, customs, wages and
erection works. It is important to provide the most up-to-date cost estimates to the broker. If
stated in insurance policy and if extra premium is paid, additional insurance coverage covers
also:

e construction site installation,

e construction and erection machines, tools and equipment,

e existing property (on which construction or erection works are performed),
¢ surrounding existing property,

¢ and costs for demolition, cleaning and residue removal.

Mentioned additional insurance is arranged as first risk insurance. First risk coverage means
that the policyholder and provider must agree upon maximum coverage per occurrence of
damage since it is very difficult or even impossible to estimate the insurance value or the
insurance value varies considerably during insurance period. In such case the insurance value
is higher than sum insured and in case of damage benefits are not reduced due to
underinsurance.

Insurance benefit limits become important enactments during last decades. Increasing
frequency and gravity of consequences of natural disasters, connected with global warming,
requires attention within the context of large loss burden resulting from mentioned disasters.
Since the loss burden becomes inadequate to the total received premium (Czech Republic is
threatened especially by floods and windstorms, remember floods 1997 & 2002) insurers and
reinsurers apply insurance benefit limits to keep the insurance economic viable; see e.g. flood
damage curves for real property and consequential evaluation of the damage in Korytdrovd &
Hromddka, 2010. Risks are assessed, e.g. natural hazards can be described by classification
system (Tropical cyclone classifications or Beaufort scale for windstorm etc.). Special flood
zones system for Czech Republic was created in cooperation with Swiss Re and Intermap
Technologies during 2002-2003.

Insurance benefit limits are applied especially for following perils:
e flood,
¢ windstorm,

e landslide,
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¢ theft (the range of coverage depends on the level of security),
® temporary storage,
o fire,

e performing construction works in phases (e.g. for water supply systems).

Insurance company will need to know beginning and end dates of construction/erection works
for the whole building or construction as well as for particular phases since some phases (e.g.
ground works) provide more risk than others.

The amount of premium paid should be affected by safety measures which allow to apply
deductions. The level of fire protection (affected e.g. by amount of fire-extinguishers,
fireproof walls) affects the price for fire insurance; fencing, night lightning of construction
site, electronic alarm system etc. affects the premium paid for theft insurance.

The last but not least enactment is range of deductibles for particular objects insured. Range
of deductible affects the amount of money paid off to cover insured losses from builder's own
pocket. Deductible is often unavoidable condition of insurance. See in Handk, 2010 [3] how
to optimize the range of deductible.

4 CONCLUSION

CAR/EAR insurance is complex product based on the all risk principle. Negotiation of the
CAR/EAR insurance policy requires experience because policy is intricate and includes
economic, technical and juristic enactments.

Authors recommend to cooperate with experienced broker, provide high quality project
documentation, be sure all involved insured are named, estimate the project costs precisely,
consider available additional insurance, keep in mind the distinctness of first risk insurance,
take into account insurance benefit limits, consider the level of safety measures to get
deductions and ponder on deductible range.

Above 9 mentioned recommendations can be designated as general. Seeing that objects
insured by CAR/EAR insurance are unique also particular insurance contracts will be unique
and will take into account unique conditions of construction site, location, contractor's
experience, local legislation, technical parameters, environmental conditions and others.
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ELMER 1.0 - UNOFFICIAL ENERGY AUDIT METHOD FOR
EXISTING SINGLE FAMILY HOUSES IN FINLAND

Martti Hekkanen

Abstract

Energy use is the greatest environmental burden and cause of occupancy costs during one’s
lifetime. The choices made during planning and constuction have an impact for decades to
come. A good house is build according to a family’s needs, is energy efficient and its indoor
air is good and healthy. At this moment at least half million single family houses needs
repairs in Finland. In many cases a significant reduce of energy consumption can be achieved.
To find out the best result we can use simple spradsheet application called ELMER. At the
same time we can get energy audit for the house. It is not official — but the results are reliable.

Key words

Energy efficiency, energy repairs, energy consumption, energy serficate

1 THE BACKGROUND AND TARGET

Final consumption of energy measures the consumption of final energy products, i.e. fuels
used for electricity, district heating and space heating, and transportation fuels and industrial
processing fuels. The difference between total and final consumption is lost through
transformation  and  transmission  losses of energy. (  Source:  Motiva:
http://www.motiva.fi/en/energy_in_finland/energy_use_in_finland/final_consumption_of_ene

rgy )

According to Statistics Finland’s preliminary data, final consumption of energy declined by
1.9 per cent from the previous year ( figure 1)

Final consumption of energy in 2008 (provisional data)
e 1110PJ (26.5 Mtoe)
e 208.4 Gl/capita (4.98 toe/capita)

Final consumption of energy in 2007
e 1 132PJ (27.0 Mtoe)

e 213.5 GJ/capita (5.10 toe/capita)

105



Final Consum ption of Energy by Sector 2008

Other
135% j —

Sp ace heating

21% — __Industry

49%

Transportation S
17%

Source: Statistics Finland, Prelimininary Energy Statistics 2008

Fig. 1) Total energy consumption in Finland 2008.

In my presentation I'll give a short review of our energy audit system. To day it is emphasized
very much for new construction. Any way the medium age of our residential building stock is
today over 45 years. Huge renovations are needed in the near future.

Some years ago a simple energy audit system was made for single family houses. We tested it
on housing exhibition in Oulu 2005. Afterwards we developed application for existing houses.
ELMER 1.0 was born. In my presentation I'll show you how we use ELMER in our
educational operation environment.

2 ENERGY AUDIT SYSTEM IN FINLAND

An energy audit assists the buyer to compare the energy efficiency of buildings. The familiar
classifications of home appliances provide an overall picture of a house’s energy efficiency in
a simple way. The aim of an energy audit is also to make energy efficiency one of the design
criteria of buildings. (http://www.motiva.fi/en/building/energy_audit/)

Legislation on energy auditing came into force on 1 January 2008. Existing building
legislation was applied from 1 January 2009. Before the law entered into force, in other words
before 1 January 2008, energy auditing for small dwellings, or small houses, and blocks of
flats with a maximum of Six apartments was voluntary.
(http://www.motiva.fi/en/building/energy_audit/)

An energy audit is needed when a building or its rooms are sold or rented, with the exception
of small dwellings built before 2008.

An energy audit for new buildings is drawn up when the building permit is being dealt with.
An energy audit is part of a broader energy report, which in addition to the energy audit
generally contains the following observations in accordance with section D3 of the National
Building Code of Finland:
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e Comparative calculation of heat loss and the indication in accordance with the
stipulations;

o The specific electrical capacity of the air ventilation system,;
e The building’s heating capacity;

e An assessment of summertime indoor temperature and the required cooling
capacity; and

e The building’s energy consumption at its location.

The energy report and energy audit are tools that are worth utilizing at the design stage. With
the energy audit it has to be checked before the building is taken into use whether it is
possible that during the construction time some of the data needed in the calculation has
altered.

3 ELMER 1.0 AS AN ENERGY AUDIT SYSTEM IN EXISTING BUILDING
STOCK IN FINLAND

At this moment we have more than 1 000 000 single family houses in Finland. In these houses
large renovation have to be done in the near future. These houses do not have energy audit
based on law.

The amount of energy saving potential is estimated recently ( /3/ ). The highest saving
potential is among single family houses and in block of flats. For apartment houses energy
renovation concepts is made earlier ( /1/). For single family houses at this moment there are
no desant official quides even the need is very well known.

In renovation planning process we can use simple spreadsheet application called ELMER .
By ELMER we can find out the best renovation consept and at the same time get energy
audit. It is not official, but tests have shown that the accurancy of ELMER is very good.

The use of ELMER ( /2/) :
1. Give the basic data ( figure 2)

2. Estimate energy and electricity consumption before renovation and you’ll get energy
audit before renovation ( figure 3)

3. Start planning of renovation program ( concept) and try to find most economical
alternative

4. Print Energy Audit ( made by Elmer, not official)

In educational environment we use Elmer as a tool by which students can understand how
structural repairs, heating, plumbing and air-ventilation repairs have mutual affects.
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ELMER JUNIOR1.0
for single family houses

e B

My profile:

| was built in 1970

SO my age is now | 40]years

My warm gross floor areai 115|m? H

My family consists of persons E

My home town nameis |[Oulu| |

My favourite singer is X D

Do you want to change my musical taste Zsasic st

Fig. 2) The basic data

There are two steps by giving the data. First you’ll give only the age and floor area, the
number of inhabitants and the community where the house is situated. Elmer gives you a
rough estimation for energy consumption. Secondly you’ll give more information ( the
amounts of walls, floors, roofs, windows,u-values etc) and you’ll get the energy audit before
renovation ( figure 3).

Thirdly you start planning and choose different repairs. You’ll get the price and affect for
energy consumption. And finally you’ll get the nee energy audit ( figure 4).
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Fig. 3)

Fig. 4)

Building

Name and address
Community
Degree day value

Before renovation

Single family house |

Oulu |

5264

Kansi

Energy audit by ELMER o

€/year
Heat 1329
Electricity 1213
Water 283
Total 2825

ps. My real favourite singer is now = Jaakko TeppO

_

EE-number Small consumption
-150 A [ ), -
151-170 B -
171-190 Cc -
191-230 D | -
231-270 E -
271-320 F -
321- G G
High consumption
Energy effiency, KWh/m2 337
Energy audit before renovation
Kansi

Energy audit by ELMER

Building

Name and address
Community
Degree day value

After renovation

Single family house |

Oulu

5264

Ps. Now my favourite singer is E|t0n JOhn

b

Heat
Electricity
Water
Total

€/year

661

1213

183

2057

ET-luku Véahan kuluttava  \

150 A | EDIN -
151-170 B -
171-190 C -
191-230 D D
231-270 E -
271-320 F -
321- G -

Paljon kuluttava

Energy effiency, KWh/m2 220

Energy audit after renovation.
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4 CONCLUSIONS

It is not easy to optimize energy consumption in existing buildings. In several cases to
substitute the building by new construction is absolutely the best way. If the building is
situated in high classified suburban area, the price of the land is so high that the residual value
means nothing.

Sometimes the condition of the building is very poor. Necessary repair works have been
postponed for toon many years. In these cases it is economically reasonable to improve
energy efficiency at the same time Because of the political agreements, we have to affect
strongly to the energy consumption also in our existing building stock.

Elmer 1.0 is a very simple spreadsheet application for decision making. By Elmer we can
e set the target level for energy and domestic electricity consumption
e compare the measured energy consumption to the targets
e estimate how different repairs effect to the consumption
e to find out the most economical renovation consept step by step

At this moment Elmer 1.0 is used only in educational environment. In Finland energy
consumption have to estimate by official energy consumption calculation method ( D5-
method), which is quite complicated. Elmer is based on theoretically a little bit simple
calculation system. The results do not differ from each other, but as a energy audit it is not
allowed to use ELMER.
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SOFTWARE RISK ASSESSMENT OF THE CONSTRUCTION
OF ENERGY-SAVING BUILDINGS

Viclav Hrazdil!

Abstract

Construction projects of energy-saving buildings are linked to time and cost-risks in the
phases of preparation and construction execution. Compliance dates and contract costs are
important for construction companies. The solution allows the use of appropriate software
products based on the evaluation time and cost variations of construction process. These
variations must be assessed in relation to the quality of construction works and in accordance
with the level of project documentation.

Key words

Project management, risk analysis, energy-saving buildings, envelop constructions, quality
requirements

1 INTRODUCTION

The aim of this article is to submit information for solving project risk and uncertainty in
initial phase of project. Risk management has to consider both internal and external threats
and opportunities as a source for cost, schedule and technical risk as soon as possible is
important because it is typically easier, less costly and less disruptive to adjust work and
project in the right direction rather then during the later phases of the project. The external
and internal sources of risk can be split up in the following way:

¢ (Contractual agreements (business partners, subcontractors, etc.)
e Technical

e Schedule

e Cost

Moreover, it should be noted that in the Czech Republic, state financial support for the
construction or reconstruction of buildings in low-energy or passive standards is only

! Viclav Hrazdil, doc., Ing., CSc., Institute of technology, mechanization and construction management, Faculty
of civil engineering of Brno university of technology, Veveti 331/95, 602 00 Brno, CZ, +420 541147464,
hrazdil.v@fce.vutbr.cz
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available if the building meets the required energy parameters [1]. From this point of view,
the low-energy and passive energy houses construction brings greater risks than so far
conventional construction without these project targets. Of course the loss of financial aid for
the reason of the failure to comply the building in accordance with strict criteria is not only
one financial loss for the investor. Economic losses will be also reflected in the phase of the
use of building in the cost of the heating of house.

Higher demands will be also put on architect and designer and further on building contractor,
the choice of construction materials and technical equipment of building. All of these aspects
should be taken in consideration for evaluating of the schedule risk and cost risk of the
project.

1.1  Use of appropriate software

In order to address the problem, computer program Oracle's Primavera Risk Analysis may be
recommended. The program provides a means of determining confidence levels for project
success together with the techniques for determining contingency and risk response plans.

The solution of a “risk adjusted schedule” comes from the deterministic model of the
construction progress elaborated in Primavera Project Management or Microsoft Project.

The software Primavera Risk Analysis offers an objective view of required contingency to
account for cost and schedule uncertainty as well as analyzing the cost effectiveness of risk
response plans [2].

2 RISK IDENTIFICATION WITHIN A CONSTRUCTION PROJECT

Generally, we can define the following categories of risk and the risk of certain activity of
planning network.

Design
® Mistakes in drawings
¢ Delays of design
e Architectural versus Structural drawings

¢ Failure of drawings

Financial risks / payments
® Wrong estimation of price
e Late payment
e Extortion

¢ Changes in exchange rate

Risks in initial phases
® Wrong cost and duration estimating

¢ QOver-estimating or under-estimating of time and cost
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Unprofitable or non-profit project

Unforeseen conditions

Ground conditions
Weather
Latent threats

Restrictions during execution

Restrictions from public

Restrictions from client

Health and safety conditions of work
Governmental

Environmental

Working legislation

Staff and labour

Injuries
Illnesses

Strikes and protests

Material, equipment, work and technology

Logistic
([ ]

Quality

Wrong selection

Lack of storage space on site

Delayed delivery of materials or machinery needed

Management

Incorrect contract and the consequent risk

Errors in project planning

Missing data for operational planning and controlling

Insufficient instruction for the implementation of new building technologies

Incorrect execution of work

Handover

Failure to meet contractual and technical requirements

Delayed removal of defects and deficiencies
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¢ Delayed handover

¢ Delayed payments of the investor

The critical reviews of methods of risk management and risk mitigation in Czech Republic are
also presented by the authors of the articles listed in references from [3] to [8]. There are also
evaluated standards requirements and national regulations.

Introduction of the teaching of the above-mentioned computer programs are expected not only
in English study subjects of the Faculty of civil engineering, but in the frame of the whole
new field of study “Construction execution”. It should be noted that this field of study
includes also “traffic constructions”, where the likelihood of the negative risk is obviously the
greatest [8].

3 RISK PROBABILITY AND RISK IMPACT

Integral part of the risk assessment process is the qualitative risk analysis. This analysis
assigns a probability and impact of the identified risk.

The potential probability that a given risk will occur is assessed and an appropriate risk
probability may be pointed out on the base of the following table 1):

Tab. 1)  Risk probability definitions

Probability Category | Probability Description
Very High 0.90 Risk event expected to occur
High 0.70 Risk event more likely than not to occur
Probable 0.50 Risk event may or may not occur
Low 0.30 Risk event less likely than not to occur
Very Low 0.10 Risk event not expected to occur

3.1 Risk impact definitions

The table 2) shows risk impact definitions across each of the potentially impacted project
areas (cost, schedule, scope, and quality). During risk analysis the potential impact of each
risk is analysed and an appropriate impact level (0.05, 0.10, 0.20, 0.40, or 0.80) is selected
(see [2] and [8] for more details).
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Tab. 2)

Risk impact definitions

Project Very Low Low Moderate High Very High
Objective 0.05 0.10 0.20 0.40 0.80
Cost Insignificant | <10 % cost | 10-20 % | 20-40 % | > 40% cost
cost impact impact cost cost impact
impact impact
Schedule | Insignificant | < 5% 5-10 % 10-20 % >20 %
schedule schedule schedule schedule schedule
impact impact impact impact impact
Scope Barely Minor areas | Major areas | Changes Product
noticeable impacted impacted unacceptable | becomes
to investor effectively
useless
Quality Barely Only very Investor Quality Product
noticeable demanding must reduction becomes
applications | approve unacceptable | effectively
impacted quality to investor useless
reduction

3.2  Risk probability and impact matrix

The risk probability and impact matrix in the table 3) represents the combination of risk
impact and probability, and is utilised to decide the relative priority of risks. Risks that fall
into the darker cells of the matrix are the highest priority, and should receive the majority of
risk management resources during response planning and risk control. Risks that fall into the
white cells of the matrix are the next highest priority, followed by risks that fall into the less
shaded cells. The method was used for risk management of the family house designed in
passive energy standard. As the highest risk seemed the air-tightness of the building envelope
built in new technology.

Tab.3)  Risk probability and impact matrix

Probabilit; Threats

0.90 0.05 0.09 0.18 0.36 0.72

0.70 0.04 0.07 0.14 0.28 0.56

0.50 0.03 0.05 0.10 0.20 0.40

0.30 0.02 0.03 0.06 0.12 0.24

0.10 0.01 0.01 0.02 0.04 0.08
0.05 0.10 0.20 0.40 0.80
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4 MEASUREMENT OF ENVELOPE AIR-TIGHTNESS OF THE BUILDING
AFTER COMPLETION OF CONSTRUCTION

The figure 1) shows the measuring of the air-tightness of the building after completion of the
building, according to EN 13829. Unfortunately, this construction did not meet the strict
requirements of applicable standards.

Fig. 1) Measurement of the building envelope air-tightness

5 CONCLUSION

The submitted article documents possibilities of applying the principles of risk management
in practice. Presented method allows better understanding the use of software for risk analysis
and how to ensure the input data of this computer program.

This conference contribution has been developed within the internal grant of Brno university
of technology, Specific research of students n° 359, FAST-S-10-84, “Risk assessment
software for project management with a focus on energy efficient buildings”.
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MODEL SOLUTION FOR DEVELOPMENT, FINANCING AND
OPERATING OF SOCIAL RENTAL HOUSING

Eduard Hromada', Radka Vasitkova’, Iveta Stielcova’, Katefina Servitova®

Abstract

The paper informs about student research project that is focused to propose the economical
sustainable model of social rental housing. During years 2010-2012 will be finished the rent
regulation and other related protection measures of renters. At short notice will grow up
extensive group of people, whose will not be competently allowed to buy or to maintain living
because of their low income. Municipalities will have to (especially for their older
inhabitants) expeditiously look for the solution of this unfavourable situation. Presenting
project proposes to municipalities sustainable economic method, how to ensure financing,
development and operating of low cost rental housing without marked negative financial
effects to municipalities budged.

Key words

Social rental housing, development, financial model

1 INTRODUCTION

The lack of affordable rental housing for the underprivileged population currently represents
an important and yet unsolved problem for all big cities, but also smaller communities in the
Czech Republic. From a macroeconomic point of view, the lack of affordable rental housing
significantly reduces, if not completely obstructs, labour mobility in the Czech Republic and
supports the so-called grey economy (unauthorized and illegal public housing rentals and the
subsequent tax evasion).

There is not a mechanism in the Czech Republic which would provide housing depending on
the living condition of an individual or a family and effectively prevent from a complete loss

' Eduard Hromada, MSc., Ph.D., Czech Technical University in Prague, Faculty of Civil Engineering,
Thékurova 7, 166 29 Prague, eduard.hromada@fsv.cvut.cz
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of housing. The absence of such a mechanism is particularly alarming in the current economic
crisis, when more and more people are getting near the poverty line or even cross this
boundary, mainly during the time of the continuing rent deregulation.

2 CURRENT STATUS OF PROBLEM

In terms of property development and capital investment projects, rental housing is almost
entirely neglected as a segment of housing construction at present. There are a number of
reasons for this situation and they are often of a broader socio-political nature. Here are only
the basic reasons (even though we could surely find more):

e Developers are not interested in executing business plans for social rental housing.
Investments into social rental housing have not paid off so far (small profit, high
risk). In respect of development housing projects for immediate sale, the investor
realizes an immediate high profit, there is not any long-term tying of capital and in
several years, the investor/contractor ceases to be responsible for the quality of
work performed and the resulting consequences.

e There is a high business risk when entering long-term lease contracts. The current
version of the Civil Code does not allow the lessor to terminate the lease
relationship freely. In the legislative amendment there is an institute called a
change of apartment leases.

e As a result of rent deregulation there is a significant price distortion of rental
housing. This prevents from creating a single market with rental apartments with
rational prices for rent.

¢ Inadequate housing supply structure. Particularly in large cities, many tenants
occupy a big, old and poorly maintained housing, for which (due to the large floor
area) they pay a high rent. There is a significant lack of small flats usable mainly
for single-person households in the housing market.

e The government approved material called The Concept of Housing Policy. At the
present time however, the Ministry for Regional Development of the Czech
Republic has stated that the intents which it contains still have not been
implemented. Works on creating the social housing legislation have remained
unfinished; the funds of the State Housing Development Fund have been greatly
reduced; contrary to the original prognoses, unanticipated effects of the Act on
unilateral increase of the rent threaten a part of tenants. The number of homeless
people increases, one tenth of the population in our country has found itself below
the poverty line. There is a lack of a standard act on rents and services associated
with the use of a dwelling. Affordability of housing for households with below-
average incomes has changed for the worse.

3 PRESENTATION OF RESEARCH PROJECT
This research project originated, because the present situation is rather unsatisfactory and this

serious problem has not been solved in the long term on the state and municipality levels. The
main objectives include:
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¢ C(Creating an economically sustainable model of social rental housing. The model
will include initial, implementation and operational phases of the investment
project.

¢ Increasing the availability of cheap rental housing for low-income populations.
e Supporting the construction of municipal rental housing with rent cost.

¢ Reducing the negative effects of rent increase on underprivileged tenants.

e Motivating private capital to rental housing development.

The sub-project outputs include architectural study (floor plans, views, visualization),
technical composition (design of the main structures, design of the method of heating and hot
water), itemized project budget, project feasibility study, financial, risk and sensitivity
analyses of the project and the project legal and technical documentation for the operational
phase.

4 INDIVIDUAL RESULTS OF THE RESEARCH PROJECT
4.1  Technical and Architectural Solution of Residential Building

The building was designed as basementless with two floors and an attic. The building is
divided into different sections that can be used separately or jointly, depending on the needs.
Individual sections are of rectangular ground area and measure approximately 18.5 m x 18.5
mand 15 mx 18.5 m.

The architectural design is based on traditional architectural elements and shapes in Czech
municipalities. Traditional materials will be used — brick, mortar and burnt roof covering, in
order to avoid disrupting the municipality appearance. The flats proposed are of various sizes
and interior layout. The whole concept is designed so that the total construction life cycle
costs are minimal. In the operation phase of the project, energy costs will be reduced by
designing the overall building concept (shape, cardinal points orientation, size and window
shading), limiting heat loss and using solar collectors for heating water.

The building consists of three sections — two borderlines and middle. The building is of a
rectangular layout and its longitudinal axis should be oriented approximately to north-south.
The main facade is broken up by a retreating mid section, attic and entrance. The entry and
the whole first floor are designed for disabled people. Storm lobby is created by recessed
entrance with a marquise. Each apartment has a balcony, loggia or terrace, forming links with
the surrounding nature. For a better year-round use, the balconies are glazed, which is
important especially for disabled people. The facade is plastered by the combination of two
neutral colours (white and grey), which, combined with a gable roof with an inclination of 22°
from baked roofing and brick paving used on balconies, terraces and glazed balconies, will fit
into the existing built-up areas of smaller municipalities.

All sections are two-storey with an attic. Due to the accessibility for disabled people and
better thermal effect, the building is basementless. To reduce costs, the sections are not
equipped with elevators therefore the barrier-free apartments are located only on the first
floor. In the aboveground part of the third floor, which is designed for sleeping in individual
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apartments, the ceiling height is reduced down to 1200 mm. The staircase area is lit and
ventilated directly. The end section consists of flats ranging from a one room with a kitchen
corner (1+kitchen corner) to three rooms with a separate kitchen (3+1). In the entrance floor
there are two barrier-free apartments: one 1+kitchen corner and one 2+kitchen corner. In
addition, there are all common facilities of the house — a boiler room, cellars, and a bicycle
room with a baby-coach part and a lounge. The lounge is intended to support the initiation
and functioning of a residents’ community and possibly to be used by other people of the
municipality. On the second floor, there is one 1+kitchen corner apartment, three 2+kitchen
corner apartments and one 3+kitchen corner apartment. On the third floor (loft), there are two
I+kitchen corner apartments, one apartment with two rooms and one separate kitchen (2+1)
and one apartment with three rooms and a separate kitchen (3+1). The central part of the
house has apartments of the 1+kitchen corner type and the 2+kitchen corner type. The
entrance floor includes three barrier-free apartments of the 1+kitchen corner type, cellars and
a bicycle room with a baby-coach part. On the second floor, there are four 2+kitchen corner
flats and on the third floor there are four 2+kitchen corner flats.

Fig. 1) View of apartment house — end section.

Fig. 2) View of apartment house consisting of three sections.
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4.2  Financial Project Model

The enclosure of the apartment house with three sections is 8130.8 m’. The built-up area of
the object is 924 m” The total floor area is 1969.2 m”. The total investment costs were set at
CZK 35 445 600. The cost per 1 m’ of a build-up area is therefore CZK 4 360/m”.

The low-cost house-building will be realized through a bank loan with equal repayments over
20 years.

The revenue of the project will consist of rent from tenants and regular grant from the
municipality to cover a part of operating costs. In determining the rent amount, two basic
issues were examined. What is the maximum amount that can be paid by the underprivileged
people as a rent? What is the minimum income of the apartment building owner to maintain
the building in an acceptable condition? Finally, the project revenues were set as follows:

e Monthly rent for 1+kitchen corner free of services: CZK 3 350
® Monthly rent for 2+kitchen corner free of services: CZK 4 420
® Monthly rent for 3+kitchen corner c free of services: CZK 5 250
® Annual operating grants from the municipality: CZK 2 600 000

The project operating costs will include the costs of managing the building, the costs of
inspection, insurance costs, creating the repairs fund and other operating costs. The total
annual operating costs were set at CZK 1 080 000. [1] [2]

The project cash flow clearly shows that project financing will be very tight. Without regular
operating subsidies from the municipality or state the project is not feasible. Despite all
austerity measures, the monthly rent amount is set quite high however, if lower rent amounts
were set, the municipal budget would be burdened unbearably.

5 CONCLUSION

The need of social rental housing for low-income people will continue to grow in the
following period. There already exists a large group of people who are fully dependent on
social housing and their situation at the moment of rent deregulation is not resolved
satisfactorily.

It is therefore necessary to solve this problem and seek for meaningful solutions. It is clear
that the public sector cannot move the problem of ensuring socially affordable rental housing
to the private sector. On the other hand, the public sector is able to solve this problem
effectively by using the potential of the private sector (private capital looking for
opportunities, the market behaviour of private parties, know-how, knowledge and skills of
private parties applied for the design, construction and operation of buildings).
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ANALYSIS OF COSTS FOR THE REALIZATION OF THE
BUILDING OBJECT

Vit Hromadka', Tom4§ Kindermann’

Abstract

Paper deals with the identification of basic risk factors, which can influence basic economic
characteristics of a building object. Attention is given mainly to costs for the realization of
a building object. Each building order has own financial plan, mostly in the form of the item
budget created in dependence on the project documentation using directive prices of building
works. However own realization of the building object can bring a lot of expected or
unexpected complications, which can cause lower or higher difference between real costs
taken from the operating evidence or accounting system and planned costs. The main
objective of the paper is to identify and to describe basic risk factors, which can lead to the
increasing of expected cost for the realization of the building object.

Key words

Building Object, Economic Risk, Costs, Prices, Building Production, Building Materials

1 DETERMINATION OF THE RISK AND ITS MANAGEMENT

The risk is in some form connected with any human activity. It is an element of uncertainty,
which more or less influences expected result of the human work. In the literature there exist a
lot of ways of explanation of this term; however the basic sense is still the same. The risk it is
possible to characterize e. g. like:

e probability, with which some event arises with the result different from the result
expected, when at least one of possible results is unwanted, or

e probability of the result or the event different from the asked result, when at least
one of the results is unwanted, or
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e possibility of the rise of the unwanted result of the event different from the result
expected.

The risk can exist in a lot of different forms and it can have very different impacts. The paper
is focused mainly on the risk of investment projects; from this aspect it is possible to define
e. g. the technical and technological risk, the production risk, the economic risk, the market
risk or the financial risk. [2]

Regarding the high amount of possible risks, which can be met during the planning and the
realization of investment projects, it is necessary to manage particular risks. The main
objective of the project’s risk management is to increase the probability of the success of the
project and to minimize the danger of its failure. The steps of the project risk management are
following:

e determination of risk factors of the project,
e assessment of the importance of risk factors,
e the project risk assessment,

e valuation of the risk of the project and the suggestion and the acceptance of
operations for its decreasing,

e preparation of the plan of correction operations.

2 BUSINESS RISK - INCREASING OF INVESTMENT COSTS

In the first part of the paper there were mentioned basic areas of risk connected with the
realization of the investment project. The paper is focused mainly on the valuation of risks
connected with the increasing of the purchase price, so the attention will be paid mainly to the
economic risk. ,,Economic risks include mainly the wide range of cost risks, which are caused
with the increase of materials and raw materials prices, prices of energy, services or other cost
items. In consequence to these risks it can occur the exceeding of the planed amount of costs
and not reaching the supposed economic result and the economic efficiency of the
project“([1], page 139).

2.1 Determination of Factors of the Economic Risk

Basic step for the determination of risk factors is the dividing of the project into particular
phases, which allows more easily characterizing sources of the risk in particular parts of the
project. In this case it is possible to divide the project into pre-investment phase, investment
phase, realization phase and liquidation phase. For needs of the analyses of the economic risk
in the form of the increasing of investment costs will be taken into account only pre-
investment (before the subscription of the contract for work) and investment phases.

Factors of the economic risk in the pre-investment phase:
® incorrectly prepared project documentation,
® incorrectly prepared job logging,
® incorrect use of unit prices of building works and material,

® incorrect solution of the responsibility for vice-costs in the contract for work.
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Factors of the economic risk in the investment phase:
® increasing of prices of materials, human recourses, energy and material,
¢ bad climate conditions during realization of construction,

¢ limitation of the construction in the consequence to the public interest or other
objective reasons.

2.2  Assessment of the Importance of Risk Factors

Assessment of the importance of risk factors is very important step of the risk analysis.
Importance of the specific risk factor gives the information about necessity of the next more
detailed analysis, which defines the total amount of the risk, or if it concerns only about the
residual risk, which can be accepted by the subject and will not be next analyzed. For the
assessment of the importance of the risk factor can be used mainly expert valuation and the
sensitivity analysis.

Expert valuation

The principle of the expert valuation consists in the calculation of the probability of the
occurrence of the risk factor and the intensity of the negative influence. For the assessment of
the importance of risk factors it is possible to use the aggregate or the detailed way of
valuation. Aggregate way of the expert valuation of the importance of risk factors collectively
valuates impacts of risk factors on results of the project and its efficiency (the realization of
the object of the investment, indexes of the efficiency, the financial stability). Probabilities of
the occurrence of risk factors and their intensity can reach five degrees from very low, low,
middle, high and very high. Important are the factors, whose probability of the occurrence and
the intensity of the negative influence reach at lest middle degree, and the factors, whose
probability is low, however the intensity of negative impacts is high or very high.

Detailed approach to the expert valuation of the importance of risk factors valuates impacts of
risk factors on results of the project for each impact on the result separately. Generally it
could be in the interest of the investor to valuate the influence of particular risk factors e. g.
on results in the form of quality of the supply of the object of the investment, the time of
realization, the difficulty of the maintenance during the operation etc.

Risk factors are mainly the inputs into the investment project, ,,threatened* results are mainly
outputs of the project (partial results, whose have to be during the project solution achieved).
In the case of problems solved in the frame of the paper will be researched the impact of
identified risk factors on the output in the form of the fulfillment supposed costs for the
realization of the building object.

2.3 Investment Projects Risk Assessment

Risks, for that it was in previous analyses proved that the importance of their impact on
valuated criteria of investment projects can be high, it is good in the suitable way to quantify.
The risk can be assessed in the numeric form or indirectly using special managerial
characteristics. The assessment of the risk in the numeric form consists in the calculation of
statistic characteristics (the mean, the variance, the standard deviation, the variation
coefficient), whose in the financial management express the rate of the risk. The basic
principle is the assessment of the probability distribution of the valuation criteria of the
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project (NPV, IRR, profit, etc.). The indirect assessment of the risk comes out from the
definition of managerial characteristics, whose in their summary provide information about
higher or lower rate of the risk of the project. It concerns about easier way then the first one,
basic information about the risk already provide outputs of the expert valuation of the
importance of risk factors and the sensitivity analysis. Methods are based mainly on the
valuation of the resistance of the project or its flexibility and it concerns mainly about the
break point analysis, the operational leverage analysis and the diversification rate analysis.

3 ANALYSIS OF THE INFLUENCE OF THE CHANGE OF THE
PRODUCTION FACTORS PRICES ON THE FINAL PRICE OF THE
BUILDING OBJECT

The basic step of the analysis, which is in detail solved in the paper, is the assessment of the
average monthly increase of prices of building works and products used in the civil
engineering according to the data provided by the Czech Statistical Office. This increase is in
the next step in model case study projected into the change of the price of the specific
building object. Basic input for the mentioned analysis is information about the development
of prices of inputs into the building production (building works, materials).

Outputs assessed with the utilization of the data from the Czech Statistical Office it is possible
in the next step to compare with the data from real buildings. Assurance of information about
the price development on real buildings consists in the identification of differences between
planned (budgeted) and real (accounting) prices for particular building objects, building parts
or functional parts. Next it is possible to continue in the finding of the percentage rate of
particular building or functional parts on the total difference between the planned and the real
price. In the case of building or functional parts with the highest rate on changes it is possible
to realize the detailed analysis of reasons for the increasing and to delimit critical costs for the
specific building order. With the application of the defined approach on more building orders
it is possible to assess average deviations at particular building or functional parts and also to
assess the probability of expected price.

4 DEVELOPMENT OF PRICES IN CIVIL ENGINEERING

Prices in the civil engineering in the last years passed, as well as prices in other branches of
national economy, trough many changes, in the frame that, except some special cases, it
concerned mainly about their increasing. With the increasing of prices it is necessary to
calculate also during the planning of the realization of the building project, because in the
dependence on the difficulty of the planned action can the duration of the realization take
from some weeks or months to several years. In the time between the creation of the budget of
the building and its finishing can arise the changes not only in the technical solution or used
material, whose can the price of the realization (mostly negatively) to influence, but there
arise also changes in prices of works or materials, whose have been already valuated in the
budget. This increase of prices can in better case decrease the efficiency of the whole order
with the decreasing of the total profit, in worse case can this increase cause the loss of the
order or financial problems of the whole company. For smaller companies in the civil
engineering can be higher amount of those orders very dangerous, then it is necessary the risk
of the negative development of the price to take as a threat, for that it is necessary to prepare
itself and that it is necessary in suitable way to involve into the valuation process of the order
and into the creation of the offer budget in the case of participation on the tender for its
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realization. In next tables it is realized brief summary of the development of prices in the civil
engineering during last years.

Tab.1)  Addition of prices between months for building works in % (previous month
100 %)

Month
Year

1 2] 3 4 5/ 6| 7| 8 9| 10| 11| 12

1997 1,5, 11,11, 1,0 09 08| 1,0/ 1,0 0,7| 0,8| 0,8| 0,7

1998| 1,3, 09| 0,3| 0,7 08| 0,4| 0,5| 0,6| 04| 04| 0,3| 0,2

1999 0,6/ 05 0,5, 03| 02| 0,1 0,3| 0,3| 03| 0,2| 0,2] 0,1

2000) 06| 04| 04| 05, 04| 04 04 03 04| 04| 03| 0,3

2001| 05| 04| 03| 03| 03|03 03] 02 03| 0,3 0,2 0,1

2002} 0,4| 03| 0,2, 0,2 0,2| 02 0,2 0,2, 0,1| 0,2] 0,1 0,0

2003} 0,5 0,3 0,2 0,2| 0,2] 0,1} 0,2, 0,1 0,2] 0,2| 0,2/ 0,1

2004) 06| 0,4| 02| 0,7 1,0/ 0,4 0,2/ 0,2, 0,1] 0,2| 0,2| 0,2

2005} 0,5 0,3 0,2 0,2| 0,1} 0,2]| 0,2, 0,3] 0,3] 0,1] 0,2/ 0,1

2006| 0,5 0,2 0,1 03| 04| 04 04| 03 02 02| 02| 0,2

2007y 06| 04| 0,2, 04| 04| 03| 0,5 05 04| 0,4| 0,3| 0,2

2008 0,7 0,5 04| 04| 04| 04| 03| 0,1 0,2] 0,0] O,1| O,1

2009 0,2 0,1} O,1| 0,0 -0,1| 0,04 O,0f 0,0, -0,1| 0,0 0,0| 0,1

2010 0,1} -0,1| 0,0 -0,7| -0,1

Source: Czech Statistical Office [3]

In the table there are described the additions of prices of building works in percentage
expression, presumptions of the monthly development are just after the quarter of the year
retroactively corrected according to the direct quarterly examination of prices in the civil
engineering [3]. For the simplification of the analysis there was for the mean of the monthly
price addition taken into account its arithmetic average, from which was in the second step
calculated the standard deviation and the variance. Values of statistical characteristics of the
chance quantity are in the table 2.
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Tab. 2) Values of characteristics of the percentage monthly price addition for building
works

Sign Name of characteristic Value

E(X) Mean 0,33 %

D(X) Selected variance 0,07

o(X) Selected standard deviation 0,27 %

The similar detailed overview was also realized in the case of changes of unit prices of
products used in the civil engineering. For particular groups of products were, using data from
the time period from 2000 to 2010 published by the Czech Statistical Office, calculated
statistic characteristics of percentage monthly price additions in the form of the mean
(arithmetic average), the selected variance and selected standard deviation The example of
statistic characteristics is in the following table 3.

Tab.3)  Values of characteristics of percentage monthly price additions for products in the
civil engineering (the example)
Level Sign of Name of Group E(X) D(X) 6(X)
Group
2|1C PRODUCTS OF PROC. INDUSTRY
3|CC WOOD, PAPER, PRINT
Wood and wooden products (not
4/ CC 16 |furniture) 0,05 0,73 0,86
5|CC 161 |Wood, sliced up, planed -0,01 1,14 1,07
Wooden, cork, wickerwork, straw
5|CC 162 |products 0,11 0,32 0,57

Source: Czech Statistical Office [3]

5 INFLUENCE OF PRICES” CHANGES IN THE BUILDING PRODUCTION ON
THE BUILDING OBJECT PRICE DEVELOPMENT

Statistic data mentioned above it is possible for example to apply on the model case study of
building object. Model building object is a new family house. The building object it is
possible to characterize with the load-bearing structure from the cavity concrete blocks and
with the saddle roof with the wooden frame and the ceramic roof cover. The budgeted price of
the building object including works of main and subsidiary building production and all
assembly works was assessed using the program Build Power in the amount of 2 365 750
CZK. Respecting the price development of building works and building materials expected
according to the analysis it is possible to predict the supposed addition of the budgeted price
of the building objects per one month in the amount of 5 170 CZK to the total sum 2 370 920
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CZK (0,22 %). During the calculation was for particular building works applied unit
coefficient of the increase from the table 2 (0,33 %) and for building materials there were
depending on the character of material used coefficients mentioned in the table 3. But it is
necessary to pose the impact on the fact that mentioned values are relevant only for the solved
example of the family house characterized by the specific utilization of materials and
technologies. For other objects the change will be different, however totally the change can be
in the similar relation.

6 CONCLUSIONS

The main objective of the paper was to describe the problem of price changes of the building
production and building materials as one of the most important risk factor in the frame of the
business risk. First there is in brief described the general problem of the risk, its identification,
assessment and analysis. The highest attention is paid to the economic risk; the practical
analysis is in the next part applied on the problem of the price development of building works
and building materials in time and its impact on costs and the price of the building object. On
the model example it is possible to demonstrate the influence of the price changes of building
works and building materials on the total price of the building object.
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ELIMINATION OF MARKET RISKS ASSOCIATED WITH
INTERNATIONAL TRANSACTIONS IN THE
CONSTRUCTION INDUSTRY

Libor Jedli¢ka', Bohumil Puchyi?

Abstract

The aim of this work is the characterization of reducing market risk possibilities associated
with the construction project financing of foreign currencies and the construction output
export. Financial derivatives are used during the dealing with market risks, especially
forwards, swaps and sometimes options. This is the reason why I deal with it in a specific
research which 1is called "Elimination of market risks associated with international
transactions in the construction industry." There is a special characteristic situation. The
Czech Rep. has still CZK as a currency but surrounding states, except Poland and Hungary,
use EUR. The assessment of available strategies using financial derivatives that reduce
currency risks is the logical result of the current situation.

Key words

Risk, underlying asset, forwards, swaps, options, hedging, settlements,

1 MARKET (CURRENCY) RISK ELIMINATION - INTRODUCTION

In these days, the construction market in the Czech Republic is subjected to great tests. I do
not think that it is different in other countries. Construction companies are looking for ways to
keep and strengthen their position. Now, the most of the largest construction companies give
themselves the questions: Is the market in the Czech Republic able to maintain us? Is it able
to retain all the big players? What is the probability that the market will maintain just us?
There is a lot of questions. The recent suspension of government procurement makes these
problems more important. When our market is not able to retain our firms, the international
market has to take care of them. It does not mean that the international market makes it itself.
Czech companies have to try hard a lot but foreign markets give them at least a good
opportunity.

! Libor Jedli¢ka, Bc, University of technology Brno, Faculty of Civil Engirneering, Institute of structural
economics and management jedlickal @study.fce.vutbr.cz
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Also, new risks are hidden in new opportunities. In general, every company in this country is
confronted with market risks. Risks are split up into the basic groups: interest rate, commodity
and equity risk. Not many construction companies in the country are confronted with the
currency risk. It almost does not matter what kind of action is whether the company has
developed a project abroad, purchased of foreign material, or realized project in the Czech
Republic for a foreign investor, the Firm always takes the currency fluctuations risk and
always either pays or collects money in the foreign currency. If the company gets in to this
stage, the questions arise: What influence does the exchange fluctuations of EUR and USD
have on cash-flow of projects or company? How is it possible to avoid or reduce this risk?
Financial derivatives, which are used in the process of the project and company financing,
help to deal with this questions.

2 FINANCIAL DERIVATIVES (FDS)

The group of FDs and their similar investment certificates is the one of the less used and less
known ways to reduce the risk, also to obtain the funding for construction investment
financing. A lot of people do not know the term “financial derivative” or don’t know what this
term represents. They figure out, after closer inspection, that the financial derivatives are
nothing new and nothing unknown. In fact, it is just another form of businesses than they can
usually see. This paper can be regarded as a closer inspection.

2.1 Common features of FDs

People know the concept “Derivative” and “Derivatives” from the chemistry. This refers to
substances whose basis is other substance. This analogy is also true to financial derivatives
which are derived from the so-called underlying assets. The one of the common and main
characteristic feature is that there is the time difference between the closing trade and its
settlement. In essence, we only negotiate the conditions of the trade for its realization. The
realization comes after a year or several months, weeks or days. It is called the agreed period
of maturity. Each participant assumes the opposite market trend, otherwise the closing trade
could not be realized. Their economic substance is a “bet” as well as in a horse racing or sport
betting. The first participant expects that the horse No. 1 will win and the second waits for
victory of horse No. 2. But only one may win and what one loses, the second gets. Now we
can change CZK instead of horse No.1 and EUR or USD instead of horse No. 2.

FDs have several types of classification, the first by species
¢ Fixed forward dealings (forwards, futures, swaps),

e Options (option futures contracts).

Next classification is by the type of underlying assets
e interest rate derivative,
e currency derivative,
® cquity derivative,
e commodity derivative,
e credit derivative,

e other derivatives.
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The fixed forward dealings concern forward, future, swap, we can also incorporate among
them their later variations, CFD (Contract For Difference), SFD (Straight Forward Dealing),
Spread, Warrant. We can also include in this category the investment certificates. Also they
are derived from underlying assets. Their purpose is mainly the investment as the title
suggests, but that is not subject of this paper.

Before you close some deal, it would be also good to know in what position you are or for
what purpose financial derivative is concluded. You can keep two position in the banking
language.

* “long position”, otherwise it is also called shopping. If you are in long position,
you expect that the value of the underlying asset will rise, you will buy FD labeled
“call”.

e “short position®, it is the selling position. It indicates the direction of speculation
that the value of the underlying asset will fall. You buy a derivative which is
labeled “put”

2.2  History

It may sound strange but the ancient civilization had something to do with derivatives. The
First Code, we called Chammurabi Code, contained a part which was strikingly similar to
some elements of today’s derivatives. Origin of today’s derivatives, as we know them today,
apparently found in the ancient world when the Romans had bought grain in this way from

Egypt.

We can consider Chicago as Mecca for the modern derivatives. There were two long-largest
derivative exchanges in the world already in the 19" century (1848 and 1874). The first
forward contracts were realized in 1851. They called it “to arrive”. There was laid down the
rules for trading and the control of trading products. There was specified and made a system
of margins. There was also introduced a group of traders who are known today as a
“speculators” today. Their contribution was significant. The speculators assumed the risk in
the expectation of profit from the price movements. The Options were created at the end of
the 19™ century. They gave the owner the right to decide whether he wants to realize the
trade. The owner had to pay the option premium at the beginning of the trade.

The turn of the century (19™ and 20™) was in the sign of the development in the area of non-
agricultural commodities and financial instruments. The start of trading with options was in
1973, first call options, then put options in 1977. The Formation of swaps and functioning of
swap market is dated at the turn of the 70’s and 80’s. The credit derivatives followed in 90’s
and weather derivatives were created at the turn of millennium. The Options and futures have
been also traded on the Prague Stock Exchange since 2007.

2.3  Purpose of FDs

FDs have one interesting feature from the perspective of the laity. And this is the fact, that the
one product is able to expose its user to risk of loss, give him the possibility of high returns
and on the other side, this product can be used for reducing the risk which the user is exposed.
It depends on what effect of this product the user requires. The second variant is much more
interesting. It is apparent from the principle of economic activity of construction company.
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The reason is that speculating company pushes its development project to the same level as a
speculation. All construction companies and developers work on the opposite principle,
reducing the risk and removing as many unknowns as possible which are undesirable in
planning the project and company development. We know 3 kind of using of FDs

¢ Speculation,

¢ Hedging — external hedging deals with direct input to financial markets with using
FDs in order to reduce risk.

e Arbitration

The arbitration in the Word of finance indicates the use of price differential of same goods in
different markets to achieve risk-free profit. This can be realized also with use of FDs.

We can meet FDs in several markets. The one of them is the exchange market. But this serves
mainly to make money. Especially, OTC (“over the counter*) market is important for
construction industry. The bank is the main partner for the construction company. Special
OTC market is FOREX. There are traded exclusively in the foreign currency.

2.4 Forwards (FWD)
The most used OTC derivative for risk reduction is the Forward. Underlying asset of forward
may be:

® currency,

¢ interest rate (for example PRIBOR Prague Interbank Offered Rate),

® equity,

e commodity,

¢ the so-called credit FWD — more assets in one product.
The currency and interest rate forwards (FX FWD and IR FWD) are the two most used
derivatives. FX FWD is for an exchange of a fixed amount of cash such as CZK for a fixed
amount of cash EUR or USD at the date of forward maturity. It is determined the fixed
exchange rate. There are several ways to fix the exchange rate. We provide monetary
operations against the negative trends by FWD. Although it does not participate in any
positive trend, it brings certainty element into the cash-flow of project and it is a very
important effect in term of planning. It is similar by IR FWD in projects where the financing
is provided by loans. It is not necessary to fix exchange rate in a constant value. It is possible

to fix the variable rate and partly to participate in the negative and positive trends. We called
this as structured forwards.

e Corridor FWD,
e Knock in FWD,

e ZFWD,
e Double step up FWD,
e Bonus FWD,

are several types of FWDs used in our country.
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Swap works on the same principle. In essence, it is the more piled forwards in a row. It is not
so simple in the Czech Republic. In this case, the main risk factor can be the paying customer
moral. When the customer does not pay, we have to cancel the swap contract, it means that
we have to create again all new transactions during the realization. And this is not cheap.

2.5  Options

The option is OTC derivative with the right of one partner, its owner, for the settlement of
both the underlying asset in the one moment in the future (European option) or during the
specific period in the future (American option). The cost is the option premium for this right
of choice, so this transaction is more expensive, than the others. Therefore, the options are
less used in the external hedging. We split up the options into the same group as FWD. The
Options are more popular in these days. Even so, this segment misses the offer of “zero cost”
options which the company could reasonably use when they give the offers for tenders. Also
in this tenders it could be very advantageous to fix the interest rates and exchange rates
without paying a lot of money for high option premium.

The best will be that we show their use in the already implemented project.
2.6 Project

The class A office building realization in Prague was initiated on the basis of the future rental
contract with the renter from USA for the basic period 15 years plus 3x10 years options for
the rent’s prolongation. The future renter has bought in advance a right for 30 years
prolongation of rent. The rent was negotiated as a payment at the beginning of the period for
the date of a year in USD. The source of financing was 350 millions CZK of equity, the rest
was the Development Loan in amount of 1.200 millions CZK. It was drawn against the
invoices in 2007 and 2008 plus the tranches for the VAT financing during building up. Then
the refinancing followed. The development loan was replaced by the Investment loan of
55,250 millions USD.

It was necessary to ensure the course CZK/USD. That was realized by the purchase FX FWD
with the fix exchange rate of 26,000 CZK/USD to the content 60,000 millions USD. The
Investment loan, 55,250 millions USD, was drawn by the developer in the day of finishing.
The developer made the conversion by FX FWD in the content 60,000 millions USD which
was composed by the Investment loan and the first rent payment. Then the payment was
proceeded in the CZK.

It was used option and FWD during the realization. The fluctuation currency risk was
removed. The rent was paid in USD as well as installments of the Investment loan. The last
risk was the movement of interest rate. That is why the developer bought 15 years “plain
vanilla” interest rate swap (USD IRS) which copied the rate payments and of course also the
investment loan installments. It is possible to buy the product like this in the Czech Republic.
In that moment, none of the Czechs banks have a similar product in their offers. The reason
was that they were afraid of high interest rate fluctuation. The five years swaps were
available. But it was too short time for this project. That is the reason why the investor bought
this IRS in the foreign bank.

That was a very nice example of using all classic OTC derivatives, the Option, FWD and
Swap and even in the Czech conditions.
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3 THE CURENT SIUTATION - CONCLUSION

The fall of demand of hedging products was not noticed in the period of so-called financial
crisis or depression. But it was not true in the speculator sector. Nowadays the fluctuations are
not so striking. The CZK exchange rate, under the current analysis of banks has slightly
strengthened against the both euro and USD and also against other currencies. There may be
short-term fluctuations but then the CZK would come back to its original level and moderate
growth. That indicates that it will be appropriate to future income, associated with
construction output export, was ensured by the fixed exchange rate. The reason is that there
are no losses due to rising CZK. For example, a developer, or some other enterprise, enters
into a contract for 10 millions EUR. It is about 255 mil CZK. If the forecasts is true in thus
the exchange rate will be 23,500 CZK/EUR in two years and it means income of 235 mil
CZK and it is loss of 20 millions CZK against a planning incomes. It is a really big amount
which makes a lot of problems in the cash-flow of project or company. You must agree with
me that the idea of removing the risks is more than good.

At the end, it is important to resume and recall the already mentioned facts. FDs are very good
instruments for removing of currency and interest rate risks. These their features can be used
also in construction industry. The Czech market offer is quite large except the offer of “zero
cost” options. This is a grate shortage. Their use as a source of financing for construction
project planning is totally inappropriate. And as common in other situation, we have to know
what we expect from this products and why we actually want them.
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CONCEPTION OF COST INFORMATION MANAGEMENT IN
CONSTRUCTION PROJECTS USING DATABASE
APPROACH

Michat J uszczykl, Krzysztof Zima®

Abstract

Current approach applied in Poland resolves cost calculations to preparing a document. In
consequence there is not enough flexibility in cost information management. Development of
cost estimation from the document to the database approach broadens capabilities of analysis
and cost information management. The purpose of the article is to present a conception of
database approach for construction project cost calculation. The aim of using cost databases in
place of documents is to make the use of information more efficient. Databases provide tools
like queries, forms and reports which could be used for cost information management.

Key words

Cost estimation, database, document

1 INTRODUCTION

Knowledge and skills in cost analysis and cost estimation, with all of the tools, methods and
techniques are essential in construction projects. Cost analyses allow architects to match the
design of the object to the investor needs and economic abilities. The investor is able to
estimate cost which is necessary to bear due to construction project realization. Contractor
specifies bidding price of project realization (including costs and profit) to investor needs.

Cost estimation is a source of information which is essential for the successful completion of
the construction project. Estimates of the cost and time are prepared at many stages
throughout the project cycle. As the design develops, the accuracy of the estimates should
improve [5].

Both investors and contractors make cost estimations and analyses during design phase as
well as construction phase. Although database approach can be useful along the whole project
cycle, in this paper authors focused on the estimates made at the point of tendering.
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2 DATABASE MANAGEMENT SYSTEM (DBMS)

According to literature [2, 6, 7] a database may be defined as a collection of organized
information. The data stored may be used by many users simultaneously - it can be accessed,
managed and updated. The most widespread type of database is relational database where the
information is stored in related tables. Tables are two dimensional structures composed of
rows and columns. Tables and connections between them (called relations) make an
organizational architecture for storing information in a database. Diagrammatic structure of a
simple relational database is shown in figure 1.

KONTRAKTY bl STAN ROBGT
7 1D Kontraktu ;\E ¥ ID Kosztéw L 7 D stanurobét
Typ obiektu L Stan robét

Mazwa Element -
Region Stan robot
Miasto Kondygnacja ks

Kod pocztowy REElIzator‘robét

Ulica Koszt robdt

Telefon

Fax %

Kierownik kontraktu , | REALIZATORZY ROBOT
A % ID Realizatora

Tvp

— Nazws
KIEROWNIK KONTRAKTU Imie
g L 7 IDKicrownika kontraktu Hazwisko
sample relation rT Stanowisko
e Telefon
Tytut
Telefon

Informacje dodatkowe

I

sample table —

Fig. 1) Scheme of simple database structure.

A database management system (DBMS) is a system that provides: adding information in the
database, deleting information in the database, updating information in the database, various
ways of presenting information (either on computer screen or paper). User communicates with
database using query language. Query language is a computer language used to make a
precise request (query) for information retrieval into databases. Very useful for database end
users are forms and reports. Forms allow to view, add and update data in tables. Reports are
used either to present or print data in a specific layout or analyze information stored.

Actions that can be performed on a database that would be difficult or impossible to perform
on a document (or spreadsheet) are: retrieving information that match certain criteria defined
by user, massive updating of information, performing complex aggregate calculations, cross-
referencing information stored in different tables.

3 DOCUMENT FORM OF COST ESTIMATION

Software applications commonly used in Poland to aid cost estimating exploit database
technology in some way. Binding together input data (like prices and output of labour, plants
and materials) with calculated quantities of different kinds of construction work needs
database technology. However, a document is always the final product of estimating process.

Important notice is that cost data may be considered as hierarchically structured. Figure 2
below shows the hierarchical structure of cost data [1] in construction housing project.
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LEVEL
1 tender sum TOTAL COST

2 substructure superstructure finishings SIMPLIFIED ANALISYS

3 frame upper floors roof AMPLIFIED ANALISYS

4 columns beams QUANTITY FACTORS

5 concrete reinforcement formwork MEASURED WORKS

6 labour materials plant ITEM ANALISYS

7  labourers craftsmen supervision LABOUR ALL-IN RATES

8 basic rates  insurance LABOUR BASIC RATES
Fig. 2) Hierachical structure of cost data.

Every level presented on figure x contains some information about building object
corresponding with cost. The lower level is the more detailed information becomes. Opposite
the higher level is the more aggregated cost becomes. In Poland documents containing cost
estimation are prepared using hierarchically organized information. Successive levels are
shown in figure 3.

=

COST ESTIMATION DOCUMENT

2 SECTION1 SECTION2 ...SECTION n hierarchically
organized
3 GROUP 1.1 GROUP1.2..GROUP1.n information

£y

ELEMENT 1.1.1 ELEMENT 1.1.2 ... ELEMENT 1.1.n

5 POSITION 1.1.1.1 POSITION 1.1.1.2 ... POSITION 1.1.1.n —— actual calculation

labour material  plant labour material plant subcontractors
output quantity output cost cost cost cost
\ | | |

input cost data

mark-up

Fig. 3) Hierarchically organized cost information in cost estimation.

In Poland cost estimation is usually prepared using two ways of information aggregation. First
way is to set up construction works and their quantities showing technological order of
erecting a building. On successive levels there are works, simple elements of construction,
complex elements of construction, stages of construction etc. Second way is to set up
construction works and their quantities in order of different types of works. Further levels
may show specified type of work output and cost at the stages of construction, complex and
simple elements of construction etc. Choosing one of the approaches mentioned above
implies the structure of the cost estimation document in the beginning of estimation process.
In consequence information about building object and its cost is stored depending on adopted
hierarchical structure of document. Information is rigidly ordered due to applied in cost
estimation levels of aggregation. Main drawbacks of document approach appear during
managing cost information. There is not enough flexibility in presenting gathered information
(especially while different criteria are needed) or transferring the cost information to the
schedules.
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4 CONCEPTION OF DATABASE APPROACH FOR COST ESTIMATION

Database approach in cost estimation for building objects may prove improvement in storing
and managing cost information. Main idea is to change the way of storing cost information.
Information in database is stored regardless of the structure or levels of aggregation applied to
cost estimation. Parts of information (locating cost in project stages, complex elements of
building and elements of building or construction works) are stored in related tables. Figure 4
shows the idea of organizing information in cost estimation database.

Information may be retrieved from database in lots of configurations due to parallel
organization. Some advantages of database approach that can be pointed at are:

e possibility of presenting cost information in different configuration exploiting
different criteria,

e possibility of making many independent cost specifications using different criteria,

e possibility of preparing cost specifications for chosen stage of project, chosen
construction elements, chosen construction works or chosen type of resources,

e convenience in resources analysis and assignment to scheduled tasks,
e possibility of analyzing cost on different levels of aggregation,

e possibility of preparing sets of cost indices or aggregated prices for construction
project,

® Dbetter communication between contractor and investor in cost matters.

parallel organized COST ESTIMATION DATABASE
information input cost data
SECTIONS TABLE labour material  plant
(information) POSITIONS TABLE output quantity output
(cost calculations)
labour material plant
GROUPS TABLE "] cost cost cost
(information) R
subcontractors
cost
ELEMENTS TABLE
(information) mark-up
Fig. 4) Exemplary simple database structure for cost estimation.

All the advantages mentioned above are possible owing to queries — specific commands used
for retrieving information needed from database.

5 PRACTICAL IMPLEMENTATION OF DATABASE APPROACH IN COST
ESTIMATION

Simple implementation of database for cost estimation problem of a residential building is
presented below. The structure of the database is very complex as the database consists of
several tables containing descriptive information about building and input cost data. Due to
clarity of presentation only some chosen features are shown.
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COMPLEX ELEMENTS
% COMPLEX ELEMENT ID
COMPLEX ELEMENT

COST ESTIMATION

DESCRIPTION ‘¥ POSITION ID
COMPLEX ELEMENT
BUILDING ELEMENT
STOREY

oo
=
=

L F TYPE OF WORK

BUILDING ELEMENTS
% ELEMENTID
ELEMENT
DESCRIFTION

DESCRIPTION OF POSITION
WORK QUANTITY
RESCOURCES OUTPUT
RESOURCES COST
MARK-UP

BUILDING STOREVS ke LA Iv{Eba )

% STOREYID

STOREY
DESCRIFTION

TYPES OF CONSTRUCTION WORKS
' TYPE OF WORK ID
TYPE OF COSNTRUCTION WORK
DESCRIFTION

Fig. 5) Cost estimation database structure. [own source]

Figure 5 introduces simplified structure of the database with 5 tables. Tables named
COMPLEX ELEMENTS, BUILDING ELEMENTS, BUILDING STOREYS, TYPES OF
CONSTRUCTION WORKS contain descriptive information. Table named COST
ESTIMATION bundles descriptive information with cost input data — cost estimation for
particular calculation positions takes place in this table. Cost input data tables are not
presented in this picture. The most important aspect which should be recorded is that the
descriptive data is organized parallel not hierarchically.

There are exemplary forms of the database in figure 6. BUILDING ELEMENTS form is used
to add, view and either change or correct descriptive information of building elements
(foundations, walls, columns, beams, ceilings, roof etc). Similar forms (not presented here)
are functioning for description of: complex elements (e.g. substructure, superstructure),
building storey, types of construction works (earth work, brickwork, concrete, formwork,
carpentry etc). With COST ESTIMATION form user is able to perform cost estimation. Due
to relative structure of the database stored information about building is available during
estimation. Open combo box in TYPE OF WORK with chosen “formworks” position 1is
shown.

BUILDING ELEMENTS - FORM

ELEMENTID: |3

ELEMENT: ceilings

DESCRIPTION: |Concrete (C20/25), prefabricated reinforcement (steel class 18G2), PERI formworks ...........|

COST ESTIMATION - FORM

POSITION ID: 19

COMPLEX ELEMENT: superstructure E
BUILDING ELEMENT: ceilings E
STOREY: fourth floor +4 [=]
TYPE OF WORK: ormwarks E

DESCRIPTION OF POSITION: | reinforcement
concrete

WORK QUANTITY: brickwarks
RESOURCES COST: thermal insulation
carpentry
MARK-UP: moisture insulation
CALCULATED COST: 23 482,11 74
Fig. 6) Exemplary database forms. [own source]
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In authors opinion the most essential advantage of database approach for cost estimation is
ability to retrieve ordered information in different manners. It gives user much more
flexibility in managing cost information than commonly employed document approach. Two
different types of queries as an example are presented in figures 7 and 8.

ELEMENT - STOREY + | SumaOfCALCULATED COST -
ceilings basement-1 28712312zt
ceilings basement-2 285213,11 zt
ceilings fifth floor +5 125123,12 zt
ceilings first floor +1 129 689,01 zt
ceilings fourth floor +4 130 456,19 zt
ceilings ground floor 0 130 668,03 zt
ceilings second floor +2 131078,22 zt
ceilings third floor +3 128 231,11 =t

ELEMENT ~- | TYPE OF COSNTRUCTION WORK ~ | SumaOfCALCULATED COST -~

ceilings concrete 768 121,70 zt

ceilings formworks 242 564,73 zt

ceilings reinforcement 336 895,48 zt
Fig. 7) Exemplary database selection queries. [own source]

There are two selection queries presented in figure 8 above. Selection query retrieves data
from one or more tables using criteria specified by user and then displays them in the desired
order. Examples in figure 8 present totaled cost of ceilings ordered by storey (upper picture)
and type of work (bottom picture).

Figure 8 presents cross-tab query. Crosstab query retrieves data from tables and displays
summarized values (different mathematical operation is available) from one field (column) of
a table. Values are displayed on intersections of rows and columns. In the example shown
below elements and complex elements appear down the left, types of construction works
become fields, and the intersection shows the total cost of particular construction work in the
element and complex element. As an example summary for ceilings is made.

ELEMENT - | COMPLEX ELEMENT ~ concrete - formwaorks - reinforcement -
ceilings substructure 326 231,65 =t 103 020,52 zt 143 084,06 zt
ceilings superstructure 441 890,05 =t 139 544,21 zt 193 811,42 zt

Fig. 8) Exemplary database cross-tab queries. [own source]

In figure 9 exemplary report is presented. Cost summary for certain element (ceiling) in
substructure of the building is prepared.

COST SUMMARY - REPORT

COMPLEX ELEMENT  substructure

STOREY basement -1
ELEMENT TYPE OF COSNTRUCTION WORK CALCULATED COST
ceilings formworks 5168216z
ceilings reinforcement 7178078
ceilings concrete 163 660,18

STOREY basement -2
ELEMENT TYPE OF COSNTRUCTION WORK CALCULATED COST
ceilings reinforcement 7130328
ceilings concrete 162 57147
ceilings formworks 5133836

Fig. 9) Exemplary database report. [own source]
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6 CONCLUSIONS

A database containing detailed information about costs allows to:
® Dbetter costs control,

e improvements in the design phase, planning and construction process, as a result of
using tools like queries, forms and reports to show cost analysis outputs,

e easy storage of complete information about costs,

e gathering information in one place for easy access.

Using database for storing information in cost analysis process cause than more efficient use
of information. Database approach in cost estimation for building objects may prove
improvement in storing and managing cost information. Information may be retrieved from
database in lots of configurations and presented in different configuration exploiting different
criteria. This may simplify and shorten the process of project preparation and cost control.
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BALANCED SCORECARD IN CONSTRUCTION

Dragan Katic', Ladislav Bevanda®

Abstract

This paper shortly presents a possibility using the balanced scorecard (BSC) in performance
measurement system of construction projects. The construction in general has a bad rating due
to un-efficient execution of projects. It is proved that BSC is robust tool for implementation
strategies and effective measurement of organizational performance. The balanced scorecard
(BSC) of construction company represent basis for development (in cascading procces)
particularly balanced scorecard at the project’s level known as Project scorecard (PSC). PSC
is methodology of translating the project goals in criteria success through financial and non-
financial indicators. Contribution of PSC application is in efficiency execution construction
company strategy through their projects.

Key words

Performance measurement, balanced scorecard, construction projects

1 INTRODUCTION

This paper shortly describes project scorecard to measure the performance of construction
projects from the standpoint of construction companies. Traditional performance indicators
(time, cost, quality) are not sufficient for balanced view of project success or fail. They are
lagging indicators because they constitute results of project execution and do not show drivers
performance indicators of construction projects.

Rapid increase in global competition has accentuated the role of continuous performance
improvment as a strategic and competitive requirement in many organizations world-wide [1].
Throughout the last two decades a number of industries have introduced new methods and
techniques (concurrent engineering, lean production, TQM, etc) to improve their
performance. The main driver behind those philosophies is the optimization of an
organization’s performance both internally and externally within its respective market place.
Inevitably, this has led to the rethinking of performance management systems through
effective performance measurement [2].
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Organizations traditionally have measured their performance solely in financial terms. This
limited approach of measurement the performance success is not sufficient because it show
the results of decisions made in paste, have no impact on improving current performance and
don’t show causes of such results. It is very important to see how to measured organizational
performance, as has the impact on market share, so this may be accepted from potential
investors, employees and customers. For these, the most important is system that represents
balance between financial score and drivers for further performance. At the same time that
system beam intangible assets potential and help organizations in enforcement different
strategies.

All organizations today create sustainable value from leveraging their intangible assets such
as human capital, databases and information systems, high quality processes, customer
relationships and brands, innovation capabilities and culture. Because an organization’s
intangible assets may easily represent more than 75 percent of its value, then its strategy
formulation and execution need to explicitly address their mobilization and alignment [3].

The new research’s area has developed, whose objectives were to identify the correct number
and types of performance measures in ways that are integrated into company strategy. At the
beginning of 1990-those years in the development of tools for performance management
developed the balanced scorecard (BSC) of the author R. Kaplan and D. Norton, as one of the
most important inventions in the field of management. The BSC results in helping
organizations work through effective measurement of organizational performance, increase
intangible assets and implementation strategies through financial and nonfinancial measures.

BSC methodology is based on identifying key success factors essential for improving
business processes. In order to successfully carry out organization strategy to every level of
business must understand and act in accordance with it. In order to improve efficiency and
construction companies business systems highlights the need to improve the execution of
construction projects. It is therefore necessary to develop a performance measurement system
of construction projects consistent with the performance measurement system of construction
companies system.

2 PERFORMANCE MANAGEMENT IN CONSTRUCTION

Performance management has defined as the use of results performance measurement to
achieve a positive change in organization’s culture, a business system and processes, set
agreed objectives, effectively utilize resources, informed the management about the need for
changes strategic goals demand and results could be exchanged in order to stimulate
continuous system improvement [4].

The subject of performance measurement is vast and numerous authors continuously add to
the body of literature on the subject. Most authors agree that managers measure for two main
reasons. Either they want to know where there are and what they have to improve or they
want to influence their subordinate’s behavior [5]. In 2005 Neely took the surveys about
citation analysis of work in the field of performance measurement to explore developments in
the field globally. According to this research, through analysis of citation data, it is obviously
dominance of Kaplan and Norton and BSC. Between 1991 and 1995 the 10 most frequently
cited works are cited 514 times. 56,8 per cent of these 514 citations are work from Norton on
the balanced scorecard and that has increased in the last few years (60 per cent of 2002
citations, 58 per cent of citations in 2003 and 59 per cent citations in 2004) [6].
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The BSC examines organizational strategy and make it clearer through prism of different
perspectives. Measures selected in the BSC represent tool that senior management can use to
help employees and external stakeholders by the results and performance drivers that help
organizations achieve its mission and strategic goals [7].

The BSC supplemented traditional financial measures with nonfinancial measures that
allocated inside three additional perspectives. The BSC allows managers to look at the
business from four important perspectives. It provides the answer to four basic questions [8]:

Customer perspective: How do customers see us?
Internal business perspective: What must we excel at?

Innovation and Learning perspective: Can we continue to improve and create
value?

Financial perspective: How do we look to shareholders?

Financial Perspective

Goals Measures | Targets | Initiatives

Customer Perspective Intemal Business P erspective
Goals Measures | Targets | Initiatives Mission, Goals Measures | Targets | Initiatives
L2 Yision, ik
Strateqy
h 4
Innovation and Leaming P erspective
Goals Measures | Targets | Initiatives
Fig. 1) The BSC Model

The following keywords are most important in the BSC:
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e (QGoals: Briefly statements that describe what must we do in each of four
perspectives how to achieve our strategic plan.

e Measures: Indicators that we use for monitoring our success in achievement
ours goals.

e Targets: Quantitative values that determine success of measurement.



¢ Initiatives: What do we have to do get given goals.

The BSC is a framework linking objectives, activities and results in an integrated
management process. BSC helps refine the organization's objectives, strategy formulation,
plans generation and budgets and the establishment an information system for monitoring and
performance management.

The BSC could be extend with new perspective such as projects and suppliers and adapt for
construction industry. The main problem of the BSC is finding the optimal model choice of
key performance indicators and the inability of benchmarking [9].

In the construction business systems senior management using the BSC to measure
performance at the enterprise level. In order to implement the construction companies strategy
need to make a cascading BSC at a lower level or project level (the execution level of
construction) which defines the measures to monitor the execution of the project.

3 BALANCED SCORECARD IN CONSTRUCTION PROJECTS

In the transformation process of mission, vision and strategy for the construction company as
a business system has defined measurable goals are essential for the success of business.
Construction business companies implement their activities through construction projects.

Project success is almost the ultimate goal for every project. However, owners, designers,
consultants, contractors have their own project objectives and criteria for measuring success.
It means different things to different people [10]. Time, cost and quality (iron triangle) are the
basic criteria of project performance but they are not enough for balanced view of project
performance or success.

The BSC at top level represents the starting point for concerted particularly balanced
scorecard at lower organization’s level. The BSC in a construction company at the
construction project level (project scorecard - PSC) is a methodology for performance
measurement of construction projects. Cascading processes strategically adjust project
strategy and business strategy of construction companies through the identification of
strategic objectives and measures that departments at lower levels are used to track their
development while contributing to the overall objectives. The objectives within the
perspectives of PSC describe what we do well if we want to successfully implement its
strategy. Selected measures in the PSC arising from the project strategy and the need to
support the business strategy of the construction company.

Project scorecard (PSC) is based on technical specification requirements and the requirements
related to project management. PSC is a way to manage and implement the project through a
set of measurable project’s goals essential to the project success. These measurable goals are
determined through a set of key performance indicators (KPIs).

The KPIs are compilations of data measures used to assess the performance of a construction
operation. For each set of goal has defined critical success factors with appropriate
performance measures (indicators). The set of key performance indicators contain lagging and
leading indicators. The leading indicators diagnose current performance and enable forehand
corrective actions toward deviation of given target during project execution. Each
performance measures need to contain title, purpose, relates to, target, formula, frequency of
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measurement, frequency of review, who measures, source of data, who owns the measure,
what do they do, who acts on the data, what do they do, notes and comments [11].

As the result of processes cascading mission, vision and strategy in the balanced scorecard
and after that in project’s goals through performance measures or the KPIs is created the
project scorecard of construction project shown in the table 1.

Tab.1)  The PSC

PROJECT SCORECARD
Perspectives Decription Weight | Performanc | Targets | Initiatives
and Indicators e
Financial perspective Wk
Indicator IF; WE Pr
Indicator IF, Wg Pr,
Indicator IF, Wen Prn
Performance of Financial perspective Pg

Customer perspective W
Indicator IC; Wi Pci
Indicator IC, Weo Pco
Indicator IC, A\ Pcn

Performance of Customer perspective Pc

Internal Business perspective Wis
Indicator IIB, Wisi Pipi
Indicator I11B, Wig2 P2
Indicator I1B, Wign P

Performance of Internal Business perspective

P

Innovation and Learning Wi
perspective
Indicator IIL; Wit P
Indicator I1L, Wiz P
Indicator Ly Win Pia

Performance of Innovation and Learn.
perspective Py,

Performance of construction project P

The PSC shows the performance measurement of individual indicators, the the performance
of the individual perspectives of the overall performance measurement of the construction
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project. Weights of each indicator within a perspective depends on the importance of each
indicator and its contribution to the implementation of the set design project’s strategy.

The choice of weights individual perspectives W; (Wg, W¢, Wig, W) determined in the
process of adjusting project strategy with construction company business strategy.

Performance of construction project (P) represents the sum of products of weights and
performance of each of the perspectives PSC.

P=Wgx PE+ WeX Pc+ WX P+ WiLx P (1)

Realized achievement of performance measurement at project level represents input data for
performance evaluation at construction company level through the balanced scorecard.

4 CONCLUSION

The aim of this paper was to presents a possibility using the balanced scorecard (BSC) in
performance measurement system of construction projects. The project scorecard (PSC) is
methodology of translating the project plans and goals in criteria success through performance
measures (indicators) in performance measurement system. Performance measurement of
construction projects through project scorecard providing efficiency execution construction
company strategy through their projects.
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SUSTAINABLE CITY
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Abstract

The world’s climate is changing. The scientific evidence is incontrovertible: most of this
change is due to human activity, and the process is speeding up as more and more carbon
dioxide, methane and other greenhouse gases are pumped into the atmosphere.

The next decades are critical. Carbon dioxide emissions must be cut rapidly. If they are,
according to the Intergovernmental Panel on Climate Change, we may limit the rise in global
temperatures to two degrees centigrade. This could trigger mass extinction of many plants and
animals, a complete loss of ice sheets, rising sea levels and significantly altered weather
patterns. There is no luxury of time.

As more and more of the world’s population crowds into cities, the urban environment needs
to become a better place to live: a place that improves health, well-being and economic
prosperity while simultaneously and dramatically reducing greenhouse gas emissions. The
Plans are about more than protecting the environment; they also provide maintenance or better
level of services with reduced resources and budgets; help citizens save money and increase
the quality of life.

Sustainable development means that contractors, designers and real estate developers aim to
create buildings and communities that minimize the depletion of natural resources and use
renewable resources so as not to compromise for future generations. Sustainable development
practices emphasize efficient use of resources such as energy, water and building materials.
The practice addresses building sitting, design, construction practices, construction materials,
operation, maintenance and removal. It also includes an emphasis on renewable resources
generated from sustainable sources, including solar power, hydroelectricity, wind generators
and harnessing the earth’s geothermal sources to generate energy. A sustainable city is one
that practices sustainable methods and works with citizens and neighboring communities to
integrate sustainable practices into daily life.
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1 INTRODUCTION

A Viable Alternative Sustainability is an old term that has appeared in many guises from time
immemorial. Whenever communities of human beings have approached the earth, their built
environment, and social relations with a sense of reverence, the foundations of sustainability
have surfaced and woven nature and community into a whole cloth through the loom of
sustainability.

Sustainability means meeting today’s needs without compromising the ability of future
generations to meet their own needs. A sustainable development is a development whose
patterns of production and consumption can be reproduced indefinitely without doing
irreparable damage to essential natural ecosystems. Sustainable development is achieved
through adhering to the triple bottom line; environment, economy and social equity.

A sustainable city, or eco-city is a city designed with consideration of environmental impact,
inhabited by people dedicated to minimization of required inputs of energy, water and food,
and waste output of heat, air pollution - CO2, methane, and water pollution (Register ,1987).

2 THE CLIMATE CHANGE AND CITIES

For towns and cities to be economically competitive, socially progressive and
environmentally responsible, they must reduce their inefficient use of finite resources. Every
place can become better by (Brown,2009):

Understanding and nurturing its unique qualities as the basis of its response to a
changing climate

Each town and city is different, shaped by the geography of the place itself, the passage of
time and the people who live there. The best solutions for one place may not suit another. It is
therefore essential to understand what physically shapes your town or city the land, water and
wind and how that can contribute towards resilience, for instance to extremes of weather.

Using the planning system to target interventions at the most appropriate scale

Good spatial planning should shape our urban environment. It allows us to respond to
complex needs at the most appropriate scale whether regional, city or neighborhood. The
planning system has struggled to distribute activities in a sustainable way.

Forging a new city vision and infrastructure through civic leadership and collective
action

Creating sustainable places will require the public, private and voluntary sectors to collaborate
effectively. Reliance on the market to deliver essentials, even banking or housing, has evident
shortcomings. What is needed is a new market model which endures over the long term
because it delivers sustained value.
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Knowing your starting point, setting targets, and celebrating progress

At the heart of the challenge is a requirement to reduce the ecological footprint of our towns
and cities. A reliable baseline is essential. City-wide consumption of all natural and man-
made resources should then follow the rule of the four Rs: reduce; re-use; recycle and recover.

Leaders who can think long term

Climate change needs leaders in the public sector who act as stewards of the city’s
environmental resources, and champion quality of design and quality of place.

Working across administrative boundaries

Climate change has wide-ranging environmental, social and economic impacts. It cares
nothing for administrative boundaries or professional disciplines. Each priority fits into a
single strategic to make a place where people want to live their lives, bring up their children,
and feel part of a prosperous and healthy community:

¢ Energy — reducing carbon emissions and ensuring security of supply.
e Making buildings more comfortable, safer and cheaper to run.

e Making streets fit for people.

e Rethinking waste.

¢ Planning for a shortage or excess of water.

e Moderating the heat island.

e Making green spaces work for people and wildlife.

3 ECO CITY

Eco City is a secured and gated complex, with the internal roads 80 feet wide, there are
naturally shaded walkways and biking zone as well. The place has green, clean and pollution-
free and garbage-free zones, separated by multiple-use tracks, having loads of oxygen
generating zones, and low-density housing only adds up to its charm.

The ecological cities are achieved through various means, such as:

e Different agricultural systems such as agricultural plots within the city (suburbs or
centre).

e Renewable energy sources, such as wind turbines, solar panels, or bio-gas created
from sewage. Cities provide economies of scale that make such energy sources
viable.

e Various methods to reduce the need for air conditioning (a massive energy
demand), such as planting trees and lightening surface colors, natural ventilation
systems, an increase in water features, and green spaces equaling.

e Improved public transport and an increase in pedestrianization to reduce car
emissions.
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e Optimal building density to make public transport viable but avoid the creation of
urban heat islands.

e Solutions to decrease urban sprawl, by seeking new ways of allowing people to
live closer to the workspace.

4 URBAN FORM

There has been a considerable amount of research that defines and characterizes the form of
the sustainable city, and which urban forms may most affect sustainability. The physical
dimensions of urban form may include its size, shape, land uses, configuration and
distribution of open space , a composite of a multitude of characteristics, including a city’s
transportation system and urban design features (Llewelyn-Davies, 2000).

This internal physical spatial structure is mirrored by the housing tenure and demographic
patterns. Younger people with few children live primarily in the higher density inner areas
while older households and families are predominantly in low density suburban areas. Private
rented housing is focused in the inner areas and outer rings are often mainly owner occupied.

4.1 Environmental Sustainability

Environmental benefits are claimed to accrue from more compact urban forms where
concentration of uses means less need to travel and therefore lower emissions from vehicles
(see Transport below). In addition, claims about higher densities suggest benefits in energy
savings through combined heat and power (CHP) provision, but that benefits might be
outweighed by the loss of open space. In assessing aspects of environmental sustainability the
research focused on the different patterns of provision of open, and especially green, space
(Jenks , 2010).

The environmental benefits of open green spaces include: reduced surface and air
temperatures, due to solar shading, free radiation to the night sky from trees leading to
improved summertime thermal comfort (Vu et al., 1998).

4.2 Elements of Urban Form

The term ‘urban form’ can be used simply to describe a city’s physical characteristics. At the
broad city or regional scale, urban form has been defined as the spatial configuration of fixed
elements (Anderson et al., 1996). Features of urban form at this scale would include urban
settlement type, such as a market town, central business district or suburbs. However, urban
form is closely related to scale and has been described as the ‘morphological attributes of an
urban area at all scales’ (Williams et al., 2000).

The elements of urban form have been identified on the basis that they are claimed to
influence sustainability and human behavior. They are considered in more detail below. These
elements relate to developed, and not developing, countries (Dempsey & et al , 2010).

4.3  Density

Density is a deceptively complex concept with a number of inter-related dimensions. While it
may provide an objective, spatially-based, measure of the number of people (living) in a given
area, it is also assessed subjectively; it is a social interpretation dependent on individual
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characteristics and so may differ from resident to resident .Density is also closely associated
with other elements of urban form, such as land use and access to services (Churchman,
1999).

4.4 Land Use

Broadly speaking, the term land use is used to describe the different functions of the
environment. Within the urban context, the dominant land use tends to be residential but a
functional urban area requires industrial, retail, offices, infrastructure and other uses. The
spatial (micro) pattern of land uses is crucial to the arguments about the efficiency of a city
and potential ‘sustainable’ urban forms in influencing urban travel patterns and the quality of
life, for example through the existence of green space. There are also certain ‘locally-
unwanted land uses’ such as prisons, airports, or landfill sites claimed to be undesirable in
residential mixed-use(Grant, 2002).

4.5  Accessibility and Transport Infrastructure

Transport infrastructure is closely associated with accessibility as it determines the ease with
which buildings, spaces and places can be reached. The level of accessibility describes the
area residents and users are able to reach, as well as the extent to which they have the means
to access places, services and facilities that are outside their local area (Talen, 2003).

It is closely linked to land use and layout: the services, facilities, open space, how they are
arranged within a city or neighborhood and the means of getting to them all contribute to
how accessible a place or service might be described.

4.6  Urban Layout

Layout describes the spatial arrangement and configuration of elements of streets, blocks and
buildings, often referred to as the street scale, such as grid or tree-like (cul-de-sac) street
patterns. Layout has an important influence on pedestrian movement and the way in which
different places and spaces are connected to each other (ODPM, 2005).

4.7  Housing and Building Characteristics

The characteristics of housing and other buildings in urban settlements can have an important
bearing on everyday living: it has already been noted that residents living in low-density
detached dwellings with large gardens will have a distinct experience of the urban
environment from high-rise city centre apartment dwellers.

However, the influence of building characteristics extends beyond the density of urban living.
Factors such as building type, height and age may have an effect on a number of issues. These
might include a building’s orientation and exposure to sunlight and daylight (Mardaljevic,
2005)

5 CONCLUSIONS
Global movement toward sustainable development, as every region in the world faces the

need to protect and enhance its natural resources and ecological life support systems so that
future generations can continue to meet their needs.
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The two-part strategy involves: first, making sustainability an overarching concept, integrated
into all City activities, programs and functions by creating a cross-departmental Office of
Sustainable Development with an overarching guiding principal on sustainability. Second,
establishing a set of implementation plans to: (a) green the City’s own buildings and
operations; (b) promote private sector energy efficiency, renewable energy and green
building; and (c) facilitate green partner organization programs, educate; and communicate.

A sensitive management of urban intensification that is targeted on key urban areas,
especially related to accessible public transport. It means that where higher densities are
achieved, the management and incorporation of both public and private green space needs to
be maintained, perhaps through green corridors and smaller, but useable private gardens. It
suggests that, where family homes are to be built, forms need to be designed to discourage
urban sprawl at the same time as fulfilling family aspirations, and some of the medium
density schemes illustrated.

The influences on the elements of urban form are argued to be the outcome of the operation of
real estate markets within a framework set by a city’s transport infrastructure and moderated
by local planning policies. They reflect a myriad of private choices, whether by individual
households seeking a home (balancing affordability and access against a wish for more space)
or by developers looking at the optimal mix for developments within constraints set by
planning.

However, these decisions also have pervasive external or ‘public’ effects: each new
development changes the outlook for existing residents, reduces or changes green space,
increases congestion, and has consequences for urban sustainability. There are inevitably
contrasts between the private and public perspective on urban form that planning policy has to
manage.
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FINANCING AND EFFECTIVENESS OF INNOVATIVE
PROCESS

Gabriela Kocourkova'

Abstract

Innovations are lately much discussed theme, because without innovations the economy will
not be able to compete to the foreign production. With regard to the situation where
investments into the research, the development and innovations are mostly very risk, there are
not many people or companies interested in the financing of innovative research projects. The
innovation in enterprises and also the whole national economy spend lots of money. And so it
is important to determine whether these funds are spent effectively and efficiently.

Key words

Innovation, success of innovation, evaluation

1 INTRODUCTION

The innovation and creativity are in the recent years discussed a lot and not just in business
circles, but also at Government and European Union. It is natural, becouse the business,
which is not based on innovation, has a little chance of success. This, of course, aware of the
government and seeks to promote innovation in business.

What it actually is innovation? This concept has undergone a long historical development. It
first began using the JA Schumpeter, who developed the theory of innovation. He was
followed by other authors, for example, PF Drucker, F. Valenta, M. Svejda. According to
experts, the innovations she defined as follows:

e Innovation is a series of scientific, technical, organizational, financial, trade and
other activities aimed at creation of new or significantly improved products
(goods, services or technology) effectively placed on the market. Research and
development is one of the following activities. [1]

¢ Innovation is a renewal and extension of the range of products and services and
related markets, creating new methods of production, supply and distribution,
introduction of change management, work organization, working conditions and
workforce skills. [2]

! Gabriela Kocourkov4, Ing., Brno University of Technology, Faculty of Civil Engineering,
Department of Structural Economy and Management, Udolni 53, kocourkova.g@fce.vutbr.cz
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¢ Innovation is the change and innovations, such as the introduction of scientific and
technological progress, new kinds of products. As a result, innovation leads to
savings in labour and natural resources. Innovations are divided into product
innovation (product) - is about 70% of all innovation, technological innovation -
about 28%, material innovation - about 2%. [3]

2 SOURCES FOR INNOVATION FINANCING

Investment in R & D and innovation are characterized wih high levels of risk and uncertainty,
which reduces the possible number of people interested in funding innovative research
projects. They are usually dealt with issues of funding research and development specifically
and separately the issue of financing the introduction of research results into practice. This
approach is reflected in the Czech legislation, where the basic legal standard - the law
¢.130/2002 Coll. Research and development support from public funds is addressed only the
issue of promoting research and development.

According to EU recommendations from Barcelona in 2010 should be issued in the share of R
& D 2% of GDP. Businesses in developed countries, the EU and the U.S. Currently they are
releasing 3-5% of turnover. Unlike the Czech companies have much smaller percentage (0.5 -
1%). That does not guarantee that we will fulfil Barcelona's recommendations [1].

Picture of the main sources of funding gives the following picture:

Sources of funding innovation

/\

Private Public
businesses  bank  venture individuals state regional
C'dpitﬂl /\ %\
direct indirect structural other
/ \ funds
Institutional focus

Fig. 2) Main sources of funding

3 INNOVATION AS AN INVESTMENT

Innovation in enterprises, but also the whole national economy, spends lots of money. And so
it is important to determine whether these funds are spent effectively and efficiently. Whether
it leads to new knowledge or new knowledge that led to new technologies, products, or to
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reduce costs. It is necessary to determine what economic benefits are brought with new
products and in what proportion are these benefits to cost.

In most important manufacturing sectors is for purposes of research and development spent 4-
10 % of turnover, and in low-tech industries this percentage is even higher. [1] With the
implementation of innovations are related other costs, therefore, there are determined as an
indicator of the overall cost of innovation, which, depending on the sector, amounts to 10-
20% of turnover.

Detection efficiency of innovation is similar to the detection efficiency of investment. Result
is shown after a certain period. Just for innovation is much different.

The biggest difference is mainly in the fact that innovation to the production of a prototype is
intangible. While such may be protected by a patent or trademark, but the risk is much greater
than for investment. Especially in basic research and development may not be entirely clear if
it ever will have any practical use. Therefore, the failure can not be understood as a total
failure, but just one of the resulting opportunities. Based on the research it is indicated that
only about half of the projects aimed to promote new products to market. 46 % of the
expenditure is invested in unprofitable projects. Even greater is the loss of selection of ideas
for new products, which of the seven themes to promote the further development of only one.
From the projects that have gone through stages of development, one third of them will fail in
the marketing [1].

The problem with measuring of the effectiveness of innovation is also mainly due to
complicated relating of costs and effects for a specific project. Innovative project is not
always precise and clearly defined and time determined. Especially in the beginning when it is
realized the selection of ideas for innovation. According to research experts is a major
problem in the company to separate accurately the specific innovation activities from other
activities within the company and even if you succeed, companies are not always able to
quantify the costs from the early stages. According to specific research is so clearly define the
cost of doing only about 13% of the projects.

The same problem is also quantification of the profit from each innovation. Experience in the
USA shows that less than half of the firms was able to quantify the contribution of individual
products for the profit creation. It appears that the credibility and the ability to quantify the
benefits are directly dependent on the depth of their investment. In the case of evolutionary
innovation, the costs and revenues reliably detect total, the revolutionary technology it is
almost impossible.

4 METHODOLOGICAL APPROACH TO ESTABLISHING SUCCESSFUL
INNOVATION

In assessing innovation it is necessary to choose the kind of criteria by which innovation will
be judged. It is recommended to use this division: technical, economic and other effects. By
evaluating each of the criteria of innovation, we can assess the overall success of the
investment.
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Tvpes of effects

Tﬂnmﬂ

Direct Indirect Direct Indirect Direct Indirect

For direct technical criteria they are used for measuring the specific technical parameters
(energy intensity, fuel consumption, air resistance). Among the indirect we can include:
improving collaboration, gaining experience, understanding of vulnerabilities. Whether these
effects actually contribute to increased efficiency, it appears in the progress of other projects.

As the most important direct economic effects they are considered the quantification of the
profit or gross margin gross margin. The assessment of these indicators, especially in the
initial stage, is very difficult or not possible at all. In these cases it is possible to detect such
an indicator of turnover or market share. So we assume that if the product is well received by
the market, it has a chance to become effective and in terms of profitability. The assessment
of these indicators is used in the product innovation. In process innovation we try to
determine, whether there was such as to reduce costs by increasing quality and reducing
scrap. An indirect effect can be seen the impact on competition - limiting the market share of
competitors or increase their costs.

Other effects can be divided into systemic or individual. Among the system can include for
example the impact of innovation on the environment or to achieve certain humanitarian
objectives. Individual effects are meant primarily to achieve scientific recognition, gaining the
prestigious and self-actualization.

In assessing of the effectiveness is also important to choose the correct criteria due to the time
when we pursue innovation. Determination of profitability or market share is made possible
after a new product on the market or the use of new technology in practice. And so the
question is how many years after deployment. The closer we are at the beginning of the
innovation process, the greater will be the criteria rather technical.

Another problem is with what we found our data to compare. Either we can compare the
current situation and alternative innovation, both their own and from competitors, or compare
the results with predetermined objectives. This of course assumes that they were realistic and
sufficiently ambitious.

Not always we are able in a particular project to see exactly all costs and revenues. Therefore,
such projects are assessed using checklists, or other evaluating system. This means to evaluate
such systems using variety answers, which can be answered or in the concrete way evaluated.
Regarding that innovation processes are very diverse the valuation can not be uniform.

In the most of these checklists it concerns about the effort to evaluate, using to form of
questions, hope to innovation effectiveness, at the stage of their preparation for taking
decisions on innovation. Well, actually, rather than efficiency investments detect whether
innovation has a chance to be successful.

Assessment of the content of individual factors and their valuation is primarily a matter for
further research. Individual evaluating systems are only specific instructions, how to build a
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system for a particular innovation process so that most accurately could approach the success
of investments.

5 CONCLUSIONS

As the previous pages shows the effectiveness of finding funding invested in innovation is
usually very complex and not always easy to manage it. Quantifying benefits is often
impossible due to the inability to quantify all the costs associated with innovation. The result
will often show up after a certain time and there is great risk that the invested funds do not
return back at all.
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ECONOMIC EFFICIENCY OF FLOOD MEASURES
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Abstract

The paper is engaged in assessment of economic efficiency and financial feasibility of
investments in the area of the flood protection. Realization of flood measures or potential
liquidation of damages after the flood is very capital intensive. The decision about realization
of anti-flood arrangements should be consider also in the frame of the wide context of public
investments and general social utility. Efficiency of the investments into the flood protection
arrangements it is necessary to research from sight of the values of potential flood damages,
costs of the various types of the flood protection and also the value of general social benefits.
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1 INTRODUCTION

In the past years, the Czech Republic has been afflicted by floods which have caused damage
of millions including casualties every year. Damage caused by flooding this year has
exceeded CZK 8 billion. Floods have been recorded in the Czech territory since the beginning
of the 12th century. In the 20th century, with the exception of 1903 in Silesia, the Czech
territory was not afflicted by larger floods. Therefore, larger interventions in the landscape
started, areas that had been free for centuries due to repeated disasters were developed,
watercourses were regulated and forests retaining water disappeared from the surroundings of
water courses.

In 1997, after decades of peace, a large part of the territory was damaged by flooding caused
by continuous rains. Damage was caused mainly in the basins of the rivers Morava and Dyje.
Continuous precipitations in the summer of 2002 raised river levels; water flooded the capital
city and a major part of central Bohemia.
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Floods in the Czech Republic are currently more devastating than before. Our ancestors
counted on floods more than us and built their constructions in such a way that water
damaged residential and linear constructions as little as possible. For example, on railways,
tracks were always built on embankments at such elevations where, by their experience, water
did not reach. However, in the 20th century, development extended. In the places of former
fields there are buildings now. Waterways are concreted; water has no place to discharge, so it
flows lower to residential areas where it then causes large damage.

Therefore, all regions must consider investments in flood measures which should, within
technical and financial capabilities, prevent watercourses particularly from further spreading
during floods.

2 AREA PROTECTION AGAINST FLOODS

The issue of area protection against floods can be found, for example, in the building law, in
which Section 18 says: “The aim of land-use planning is to create conditions for building
development and for the sustainable development of the area consisting in a balanced
relationship of conditions for the favorable environment, for economic development and for
cohesion of the area community, and in satisfying the needs of the present generations without
threatening the living conditions of future generations.” [1]

The aim of land-use planning is also to create conditions for reducing dangers of ecological
and natural disasters and for elimination of their consequences.

The land-use plan in selected areas and corridors may place a duty to check changes in their
utilization by a territorial study or acquiring a settlement plan as the condition for decision
making on changes in the territory; in such case, it sets conditions for its acquisition and for
its issue which are the settlement plan specifications. [3]

Section 61 of the building law [1] states that the settlement plan determines conditions for
public utility constructions or public utility measures. The settlement plan may replace the
plan of common installations of complex land improvements according to a special legal
regulation.

2.1 Land Improvements

At land improvements, lands are arranged spatially and functionally, they are integrated or
divided and they provide accessibility and utilization of lands and arrangement of their
borders so that conditions are created for rational management of the land owners. In these
connections, ownership rights and related easements are arranged. At the same time,
conditions are provided for improving the environment, protecting and improving land
resources, for water management and improving the ecological stability of landscape. [2]

Land improvements can be summarized in several basic goals:
¢ Soil protection from erosion,
¢ Ecological stability,
e (Cart-road network,

e Water management measures.
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Land improvements are becoming the most important tool for defending interests of
landscape creation and protection. It means that from the view of the solved issue they are
very important. From the financial point of view it is important that a substantial part of the
costs for the entire land improvement process is taken by the state.

2.2 Flood Measures

It is very important that the territory is protected by flood measures which, in the case of a
disaster, prevent great property damage from occurring. These measures can include [4]:

¢ Construction and restoration of polders, reservoirs and dams, provision of their
operation, maintenance and repairs,

¢ Increasing the flow rate of watercourses, provision of the operation, maintenance
and repairs of related facilities or equipment,

e Working out a proposal for determining flooded areas and for determining areas
threatened by extraordinary floods,

e Working out studies of drainage conditions including provision of the necessary
data, details and models,

e Restoration and increase in the accumulation capacities of fishponds,

¢ Increasing the flood flow rate of the territory by lowering the ground level in the
vicinity of watercourses to the form close to landscape,

¢ Constructions of flood land-guards to increase the capacity of river beds in the
manner close to landscape in the currently built up communities,

¢ Increasing the flow rate of channels,

e Construction of coffer-dams,

e Construction of release channels,

e Revitalization of watercourses with an emphasis on their flood protection function,

e Removal of silted up objects which worsen the drainage conditions or can clog the
flow profile.

3 EFFICIENCY OF FLOOD MEASURES

A Cost Benefit Analysis (CBA) can be used to assess the economic efficiency of investment
projects of the flood-measure character. CBA works with monetarily evaluated benefits and
costs which, in relation to the project implementation, occur in the entire life cycle of the
flood measure project. Within flood measures, the benefit is defined particularly as a
prevention of damage on both immovable and movable assets and a loss for people in the area
potentially afflicted by flooding. Costs are represented by investment costs for flood measure
acquisition (e.g. costs for project documentation, tenders, construction and technological parts
of project), and also costs for operation and maintenance, reconstructions and modernizations
during the operating stage of its life cycle.

The amount of damage on immovable assets in the territory depending on the technical
parameters of the potential flood can be quantified based on the methodology and database of
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damage curves shown, for example, in literature [5], [6]. With an assumption that such
quantified damage does not happen with a certain probability during the flood measure
implementation, this value can be understood as one of the project benefits. Prevention of
damage on movable assets, human health and lives can be stated in the same way. Other
benefits will be all activities that can be carried out in the territory thanks to a safer space.

Decision making on the efficiency of implementation of a proposed flood measure can be

supported by the project economic efficiency indicator — Economic Net Present Value
(ENPV), which can be determined based on the following relation:

[iB; XDy _ZV:CI‘;}
=1 k=1

SR
ENPV =3’ :
i=0 (1+I”) (1)

where:

ENPV  is Economic Net Present Value, B;;is j” benefit in the i" period of time, p is benefit
occurrence probability (damage prevention) in the i period of time, Cy is k™ costs in
the i period of time, r is discount rate, n is length of project evaluation period (in
years), u is number of benefits identified in the flood measure solution, v is number

of costs identified in the flood measure solution

4 CONCLUSION

Determination of the economic efficiency value is important data for decision making on the
concept, scope and possible implementation of a flood measure. It is very important to
examine the process in the entire life cycle of construction work that becomes a flood
protection. From the view of economic consideration, it is also necessary to work with the
time value of money, to model the entire process in the whole period of the flood measure life
and also to consider that for its quality utilization the construction work must be always kept
in good condition.
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Abstract

The paper deals with the process of risk management in the pre-investment phase of the
structural projects life cycle. Each structural project is being implemented under different
conditions and includes also other dangerous places, but generally it is possible to say that
all construction projects face some common risks. The paper describes two main steps of
work with risk in the structural projects area, the risk analysis and risk management. Risk
analysis contains risk identification and monitoring, determination of the significance of
the impact of risk and risk measurement. Risk management consists risk assessment and
decision making about risk and preparation and implementation of risk reduction.
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1 INTRODUCTION

Risk management represents a systematic and coordinated method of working with risk
and uncertainty applied within the entire project of building construction. The risk
management process can be divided to the following phases: risk identification and
monitoring; determination of the risk significance; risk measurement; risk evaluation and
decision making on risk; and preparation and implementation of risk reduction measures.

Each construction project is implemented under different conditions and so it contains
different points of risk. Despite this it can be said that all construction projects face some
common risks. By their material content, construction project risks can be divided to
external and internal risks. Specification of these general categories is shown in Table 1.

In their parts of the research project the authors of the paper focused on the methods of risk
measurement in the pre-investment phase of a construction project. Risk can be expressed
by statistic characteristics of the selected criterion which are, for example, variance,
standard deviation or the coefficient of variation.
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Risk measurement can be supported significantly by Monte Carlo simulation. The Monte
Carlo method enables to test the impact of multiple input variables on the project
effectiveness taking into account also their mutual dependence (correlation). Input
variables are entered into the model with the appropriate probability distribution following

analogical experience from other tested projects or historical data.

Tab. 1) Classification of construction project risks by material content [1]
EXTERNAL SOURCES OF RISK IN PROJECTS
LEGAL POLITICAL ECONOMIC SOCIAL NATURAL
Local regulations Change in Economic Education, Climate
Permits, approvals | politics politics culture Foundation
Changes in law Elections Prices, taxes Seasonal work Fires
Standards War Financing Strikes Earthquakes
Treaties conditions Fluctuation in Floods
Currency population
value
INTERNAL SOURCES OF RISK IN PROJECTS
MANAGEMENT PROJECT PEOPLE SUPPLY AND | CONTRACTS
DOCUMENTS FACTOR LOGISTICS
Unrealistic goals Superficiality Productivity Shortages Type of contract
Poor control Inaccuracy Mlness Availability Short time
Technology Incompleteness Motivation Reliability of frames
Organization Updated Errors equip. Unrealistic
documents Insufficient prices
workers Party relations

2 CASE STUDY

This paper presents an example of a profit analysis of a multifunctional building with a
concert hall. The basic function of the building will be a multifunctional concert and
congress hall with a capacity of 1,500 people with the appropriate technical and operating
facilities, and large-scale parking garages built on underground storeys. The remaining
structure capacity will be used for commercial, service and administrative facilities
including social areas usable as congress lounges. The internal block will be ended with a
public garden.

The basic data to achieve the value of economic effectiveness indicators is the value of
profit before tax. For this reason, the model Monte Carlo simulation is focused on this
particular output. In the evaluated project, the following variables were selected to be the
most risky:

e estimated commercial exploitation of the concert hall — variable P;

e estimated utilization of parking places — variable K.

For simulation, both variables are defined by normal statistic distribution with the mean
value and standard deviation parameters.
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The aim of simulation was to find out the probability of achieving the estimated profit in
the first year of the project operation and to find out the amount of a possible loss.

The basic equation for the Monte Carlo simulation in the Crystal Ball program was defined
by the following relation [3]:

Z=(C;x0ixK)+ (CoxQ2xP)+ Vo—Var— Fix

Where: C; is the average price for 1 parking place; Q1 is the number of places x number of
days in year; K is the estimated daily occupancy rate of parking places; C; is the price for
lease of the large concert hall; Q; is the designed area; P is the estimated exploitation of
the concert hall P;

Vo is other designed revenues; Var is variable costs (operating + staff costs); Fix is fixed
costs (depreciation); Z is profit.

The following Fig. 1 represents the probability distribution of profit in the model project;
Table 1 shows estimated values of risk parameters.
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Fig. 1) Probability distribution of the investment project profit

Notice: Simulace zisku means Profit simulation

Tab. 1)  Estimated value of risk parameters

Statistic Forecast values
Base Case 33,608,059.87
Mean 35,378,227.36
Median 34,552,509.42
Mode —
Standard Deviation 20,277,700.49
Skewness 0.2160
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Kurtosis 2.72
Coeff. of Variability 0.5732
Minimum -15,475,850.82
Maximum 115,280,601.31
Range Width 130,756,452.13
Mean Std. Error 202,777.00

The above-mentioned simulation indicates that the expected profit value in the first year of
the project operation, while following the entered criteria variables (Mean), is CZK
35,378,000, the risk size represented by Standard Deviation is CZK 20,277,000.

The simulation outputs show that the project can be considered relatively risky. Profit may
range from a loss of CZK —15,475,000 up to a profit of CZK 115,280,000.

The results further show a high probability of achieving the turning point value (i.e.
balance of revenues with costs or revenues exceeding costs = profit) at the value of
96.88%. The probability of achieving a loss is 3.12% (1 - p=1—0.9688).

3 CONCLUSION

The Monte Carlo method extends risk analyses with another dimension — simulation. The
analysis output is not only the point estimate of profit, but also its probability distribution
which provides a much comprehensive view of the project risk level.

In conclusion, it can be stated that the evaluation of the economic effectiveness of
investment projects represents a varied range of techniques, methodical instructions and
possible views. It is on the investor’s or the financial resources provider’s consideration
what outputs and in what structure they will require. We think, however, that simulation
methods will be one of the directions which this economic sector will follow in future.
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Abstract

Accurate forecasts of building permits are a valuable instrument for housing policy makers
and economic forecasters as housing permits are a leading indicator for the construction
industry and thus for the whole economy. Most of the forecasting literature on housing
focuses on housing starts relying on the close link to actual building activity. Given that the
link to building permits is nearly as tight, the lack of Austrian housing starts data comes as an
advantage: The forecast lead to other indicators can be expanded exploiting the time lag
between permit issuance and actual start. Following the Box-Jenkins approach to forecast
Austrian building permits, an AR(1)-model with population and real income growth has the
best model fit and yields good forecast accuracy for up to two years.
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1 INTRODUCTION

Building permits are an important leading indicator for new housing construction activity.
Additionally, housing policy makers can base their decisions concerning a wide range of
policy goals (availability, affordability, quality) on the development of building permits. So
far, most of the relevant literature is concerned with forecasting housing starts (even though
permits have an even longer lead) with structural econometric and time-series models. It
seems that simple time-series models based upon the Box-Jenkins approach forecast similarly
accurately as full structural models. In this paper, the advantages of both model types are
combined: Instead of setting up a structural model for Austria, we enhance a simple ARIMA
(auto-regressive-integrated-moving-average) model with explanatory variables (such as
demographic, financing or labor market conditions). Concerning model fit and forecast
accuracy, the enhanced ARMAX model with an auto-regressive term is more suitable than a
simple ARIMA model for forecasts of building permits up to two years in advance.

A brief review of the literature (chapter 2) is followed by a discussion of how the Box-Jenkins
ARIMA approach can be applied to the Austrian housing market between 1970 and 2009
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(chapter 3). The data used are described in chapter 4, results are shown in chapter 5. A
summary and conclusions can be found in chapter 6.

2 LITERATURE REVIEW

An abundant literature on forecasting housing markets is available, which supports the
importance of housing as leading indicator of overall economic performance. Reviewing
some of the housing forecasting literature, Hendershott and Weicher (2002) stress the
importance of housing finance (instruments and institutions), inflation and government policy
and demographics as most obvious driving factors of housing demand and supply. They also
contest how difficult it is to forecast all these explanatory variables to generate accurate
housing forecasts in structural models. This is why many authors apply time-series forecasts
next to structural models.

Puri and van Lierop (1988) consider credit market conditions, prices, demography and public
housing policy in their multi-equation stock-flow model of housing starts, but find that these
models are generally biased and outperformed by ARIMA models except for one-period
ahead forecasts. They see the advantage of structural models in the ability of the forecaster to
provide judgmental adjustments. Demers (2005) also compares forecasts by a structural
model and leading indicator models for housing investment and finds that time series models
based on permits or starts slightly outperform the structural model in the short-run. In the long
run, the structural model is preferred, where he considers house prices, age distribution,
wealth, and labor and credit market indicators as particularly important. Fan et al. (2010) also
compare a structural model (taking population structure, income and savings, financial market
information, home prices, and labor markets into account) to a Box-Jenkins time series
approach for construction output. They find that the time-series model yields accurate
forecasts for up to 10 quarters in the residential sector even in times of economic upheaval,
but does not fully capture peaks and troughs. In a time-series approach, Weber and Devaney
(1996) incorporate consumer sentiments successfully to improve housing forecasts for single-
unit housing as there appears to be a rather long (9 months) lead structure between housing
start and confidence. Thomas and Stekler (1979) also forecast single-unit housing in a pooled
regional dataset and consider migration, age structure, interest rates, income and existing
stock as important impact factors for housing starts. In contrast, Fullerton et al. (2001) find it
hard to forecast single-family housing on a regional scale, but ARIMA models outperform
structural models for multi-family housing. Generally speaking, it might not necessarily be
the type of housing (single vs. multiple) that is relevant, but housing markets might have
different influence factors dependent on whether housing is owner-occupied or for rental use
as suggested e.g. by Puri van Lierop (1988) or by Crone and Mills (1991), who find that the
age distribution is especially useful in predicting owner-occupied housing stock and starts.
However, this information is difficult to obtain for permits.

Last but not least it should be noted that most of the housing literature sets a focus on housing
starts, some of the literature also take other housing indicators under consideration. Coulson
(1999) supports the view that housing completion more accurately represents the actual
housing supply, but his interest is housing market fluctuations rather than forecasting. For the
UK, Tsoukis and Westaway (1994) find that given the lag between housing start and
completion, not just the current (house) prices and costs, but also expectations are important
for housing supply. Generally, they find that the proportion of started, but never completed
housing remained constant over the period of 1970-1990. This is in line with the results of
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Somerville (2001), who also contests that most permitted housing plans are actually realized
and that permit to completion times is longer for multi-family homes. In forecasting, permits
are only considered by Demers (2005), who recognizes that it has an additional lead of at least
3 months (more in multi-family housing) to actual construction and overall economic activity.

3 MODEL AND METHOD - THE BOX-JENKINS APPROACH

Relating to the aforementioned housing market concepts and the additional lead of permits to
construction activity, I develop a time-series model also considering factors identified by
others relevant for new housing. These include demographic, price and financing aspects.
Other factors are income or the labor market situation. Population growth should have a
positive impact on new housing, while larger households limit the demand for new housing.2
Housing demand could also be affected by the age distribution as new homes are generally
required by people founding families, Demers (2005) suggests that this is most likely for the
cohort of 25 to 44 year-olds. Wealth and disposable income are further factors influencing
new housing positively. Disposable income growth additionally reflects business cycle
developments (and thus also to some extent the labor market situation). Labor market
development is also represented by the unemployment rate. Inflation is expected to promote
real estate investments (rather than financial assets), and if house prices are a driver of
inflation, this also would lead to new housing. Since housing is an investment that is often
financed with outside capital, high interest rates should lower new housing development.
Often, public housing provision is another factor that should not be neglected.

Such a model would be nice, but unfortunately, data limitations do not allow for a structural
model for Austrian housing building permits. Luckily, next to structural models a multitude of
other forecasting tools and methods are available to economists, ranging from expert
knowledge to surveys to time-series models (Clements and Hendry, 1998). In this paper,
forecasts are based on the Box-Jenkins ARIMA approach. This is a univariate time-series
method, where the data generating process is parsimoniously modeled using auto-regressive
and moving-average processes — thus, only past information is used to make forecasts.
Besides the aforementioned data limitations, the Box-Jenkins approach was chosen for several
reasons: This approach is simple to implement because data requirements are low. A time
series of length 40 to 50 units is generally adequate to provide forecast results of similar
accuracy as larger-scale structural models and ARIMA models adjust more quickly to
structural changes (Diebold, 1998; Newbold and Bos, 1990; Granger, 2007). Compared to
structural models, which require additional explanatory variables, no forecasts of these
variables are necessary and other typical problems of large-scale model building (e.g.
identification and endogeneity) can be avoided. Finally, results can be complemented by
expert knowledge, but this is not a necessity, making forecasts useful to a wide range of
practitioners.

Of course, there are also downsides of the Box-Jenkins methodology. The predominant one is
that it is not related to economic theory in any way and that other influential factors are
entirely ignored. Without formulating a full model, this can be overcome by identifying
factors of influence and extending the ARIMA model with these variables. Such a model is
often called ARMAX, where the X indicates that explanatory variables are used. Next to

% It should be noted that reverse causality could be an issue here as household size could be also influenced by
the stock of housing available (Puri and van Lierop, 1988).
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theoretical considerations, cross-correlations (including lags) can help identifying appropriate
explanatory variables.

The Box-Jenkins approach is iterative: In a first step an ARIMA (p, d, q) model is selected
based upon correlograms. This means that the number of p auto-regressive (AR) terms and q
moving-average (MA) terms as well as the number of differencing (d) (for stationarity) are
determined (for differencing, an augmented Dickey-Fuller test can be used). In a second step,
parameters are estimated (with non-linear least squares techniques). The model is evaluated in
a third step applying Akaike and Schwartz Information Criteria, over-fitting and residual tests.
This procedure is potentially followed by the first step again. Throughout, the principle of
parsimony is observed as usually small orders of p and q yield satisfactory results and it is
common to carry forward several models simultaneously (Newbold and Bos, 1990). Since it
is uncertain whether additional variables enhance forecast quality, these models are compared
with respect to model fit and forecast accuracy. In this analysis, out-of-sample forecast are
evaluated based on standard measures, which should be as low as possible: root mean squares
error (RMSE), mean absolute error (MAE) and mean absolute percentage error (MAPE).

4 DATA

The analysis is based on official total (no separation in rental and owner-occupied is possible)
annual housing permit data between 1970 and 2009 published by Statistics Austria. Because
ARIMA models require a long enough time series without structural breaks, it is important to
note that the survey method was considerably changed in 2005. It is now based on
administrative registers and suffers from (1) under-coverage and (2) rather large revisions
especially for more recent data (Vollmann, 2009). Estimates from other data sources were
incorporated to avoid any structural breaks concerning under-coverage, such as data for the
number of new housing subsidy grants (which require a permit), housing investment and
estimates from the European construction forecast network Euroconstruct. Even though no
structural break is visible, ARIMA forecast quality is adversely affected by relatively lower
data quality of more recent observations. This can be only partially overcome by using other
data sources, as this is an intrinsic problem of most data sources with short publication lags.
Additional data were required for the impact factors considered important for housing permit
development. Historical data are from Statistics Austria as well as population forecasts, while
other forecasts are from the most recent WIFO economic forecast in July 2010 (Riinstler,
2010). To ensure stationarity, (first) differences of all time-series were taken accordingly.

5 RESULTS

The correlograms of building permits in levels and first and second differencing strongly
suggest that the data is integrated of order I(1) and that first differences should be taken to
ensure stationary data (Fig. 1). This is also supported by an augmented Dickey-Fuller test (not
shown). Concerning the auto-regressive and moving-average processes, the correlograms are
less clear and models of type (1,1,0), (0,1,1) and (1,1,1) seem likely. Based on Akaike and
Schwartz Information Criteria, an AR(1) model should be selected and the ARMAX model is
preferred (Tab. 1a). Over-fitting with a (2,1,0) model confirms this result and the residuals do
not show any remaining systematic pattern (not shown). That the AR(1) term in the ARMAX
model is only on the verge of significance should not be seen as a bothering, since the
analysis is also a bit low on the minimum number of observations. The choice of the ARMA
structure is independent of the inclusion of explanatory variables (namely real income growth
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and population growth). Out of the aforementioned variables, these two variables (lagged one
period) turn out to be the only ones to significantly influence building permit development in
Austria. Both have the expected positive impact on new housing.

Forecasts were made for 2006 (4-step, 3-step, 2-step, 1-step), 2007 (3-step, 2-step, 1-step),
2008 (2-step, 1-step) up to 2009 (I-step)’. The ARMAX model appears to have a strong
advantage over the ARIMA model for 1-step-ahead forecasts, but ARIMA models seem to
perform better for longer forecasts (especially 3- and 4-step). For 2-step forecasts,
performance of ARIMA and ARMAX model are quite similar (in absolute terms, the errors
differ by less than 1.000 units of permits) and seem to depend at least to some extent on the
forecast time period chosen. Since for most applications 2-step forecasts should be adequate,
the ARMAX model is preferred.

Still, at this stage of analysis, it seems that forecast quality is particularly influenced by the
peak of permits in 2006, followed by a decrease in 2007 and a plunge in 2008 and 2009 — the
ARIMA model picks up the downturn quicker than the ARMAX model, which is more
strongly influenced by the overall economic upswing with a lag of one year (real income
growth of 2 to 3% per annum). It would be necessary to look into more detail into the
possibility of the variation of forecast accuracy at different stages of the housing and business
cycle. For Hong Kong, Fan et al. (2010) find evidence that ARIMA models perform well in
times of economic turmoil, but do not fully grasp peak and troughs. Overall, the ARIMA and
especially the ARMAX model seem to do quite well in forecasting and thus, seem suitable to
be carried forward to an analysis on their lead concerning housing investments.

Fig. 1) Taking a look at the data: Levels and first differences.

Autocorrelation  Partial Corelation AC PAC QStat Prob

Building Permits (units) Population (1.000 inhabitants) Real Disposable Income (bn €)
70,000 8,600 160

10883 0883 33561 0.000
2 0650 0586 52217 0.000
3 0308 0040 59.405 0.000
4 0153 0218 60497 0.000
5 -0.077 -0.147 60784 0.000
6-0251 0074 63903 0.000
70361 -0.128 70530 0.000
8-0.393 0.140 78639 0.000
9 -0.387 -0.261 86755 0.000
10 -0.373 -0.087 94526 0.000
11-0.343 0010 10135 0.000
12 -0316 -0.304 107.35 0.000
130305 0031 11312 0000
14 0284 0.061 11833 0.000
15 -0.239 -0.025 12216 0.000
16 -0.185 -0.088 12455 0.000
17 0400 0420 12528 0.000
18 -0.005 -0.169 12528 0.000
19 0091 0.082 12595 0.000
20 0201 0160 12935 0.000
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Buidling Permit Growth (units) Population Growth (1.000 inhabitants) Real Disposable Income Growth (%)
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Autocorrelation  Partial Correlation AC PAC Q:Stat Prob

1 0473 0473 94171 0002
2 0078 -0.187 96823 0.008
3 0049 0125 97885 0.020
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50273 0.194 13552 0.019
6-0.320 -0.139 18518 0.005
7 0314 0477 23456 0.001
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10 -0.062 -0.188 25.349 0005
11 0066 0145 25600 0.007
12 0171 -0.094 27.340 0.007
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Source: Own illustration. a) Levels and first differences of building permits, population and
real income. b) Correlograms of building permits: Levels and first differences.

? Only forecast evaluations for forecasts in ifalics are shown in Tab. Ic.
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Tab. 1) ARIMA and ARMAX comparison: Model fit, estimation and forecast results.

Schwartz Information

a) Akaike Information Criterium Criterium

(1,2,0) (0,1,2) (1,2,1) (2,1,0) (1,1,0) (0,1,1) (1,1,2) (2,1,0)
ARIMA 19.25 19.31 19.28 19.29 19.34 19.39 19.41 19.42
ARMAX 19.15 19.22 19.20 19.17 19.32 19.39 19.42 19.38
b) ARIMA (1,1,0) ARMAX (1,1,0)| |c) RMSE MAE MAPE

p- p-

Coeff. value Coeff. value ARIMA
Constant -830 0.459 -3768 0.003| |1l-step 1568 1568 4
Population growth (-
1) 63 0.023| |2-step 3104 3104 8
Real Income Growth
(-1) 837 0.036| |3-step 7057 6614 16
AR(1) 0.47 0.001 0.23 0.153]| |4-step 2735 2534 6

ARMAX

R2 / Adj. R2 0.26 0.24 040 0.34| |1-step 71 71 0
Akaike / Schwartz IC  19.25 19.34 19.15 19.32| |2-step 4043 4017 10
F-test / p-value 12 0.001 7 0.001| |3-step 7510 7112 17
Observations 38 38 4-step 5286 4482 11

Source: Own calculations with EViews. b) Absolute change of permits. ¢) Forecast evaluation
of permit levels for 2006-2009, 2007-2009, 2008-2009 and 2009-2009.

6 SUMMARY AND CONCLUSIONS

In this analysis a time-series model based on the Box-Jenkins approach was constructed with
and without explanatory variables to explain and forecast Austrian building permit
development between 1970 and 2009. The results indicate that for up to 2-step ahead
forecasts, the ARMAX model with population and real income growth outperforms the
simple AR(1) model with respect to model fit and forecast accuracy and is generally very
suitable to perform accurate forecasts. Results suggest that on average, the forecasts are less
than 10% away from realized values.

Because of its simplicity and low data requirements, such a model can easily be implemented
by housing policy makers and practitioners to forecast future housing markets for a period of
up to 2 years. Potentially, forecasts could be improved by taking expert knowledge into
account (e.g. with respect to public housing investment plans) or by looking in more detail
into forecast performance over the economic cycle. In the future, to make this forecast model
even more useful to housing policy makers and economic forecasters, a complementation with
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respect to the lead structure to housing investment would be necessary. This would involve
exploring the time lag between permit issuance and housing completion in Austria. Also, an
analysis on the regional scale would be nice, since housing markets are often a local
phenomenon.
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RISK MANAGEMENT OF TUNNEL WORKS

Marijana Lazarevska', Zlatko Zafirovski’

Abstract

Policy decision-making regarding tunnels has to take into account a number of various
factors, such as: risks, technical solutions, economic costs and benefits, alternatives of
transport and routes etc. It also involves a range of national and local parties and
implementation of different laws and regulations. The risk management will have to consider
all these elements and factors that are integrated in the decision-making process. The
reasonable practice is that risks should be reduced through all the phases of planning and
through the construction time.

This paper gives an overview of the some important guidelines that should be taken into
consideration when planning and designing tunnels, and emphasize the importance of risk
management as a key part of overall project management.

Key words

Risk, management, construction, tunnel

1 INTRODUCTION

Tunnels are usually constructed near existing structures, in different types of soil and rocks.
Their construction has many problems and risks, such as stability, safety and environmental
influence during their excavation. Their design depends on many empirical methods and the
risk factors cannot be exactly calculated. Many of those risk factors should be included during
the design process and during construction and operation time of tunnels. Because of the high
uncertainty of costs and financing, construction period, operation and maintenance period,
safety and impact factors, complex requirements and conditions, risk management should be a
regular component of every infrastructural project; therefore it should take part in every
tunnel project. Hazard and risk identification and risk management should be taken into
consideration in the design process, procurement and construction of tunnels.

Hazard is defined as an event that has possible influence on a project and has various
consequences on: health and safety, environment, design, costs, technology of construction,
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organization of construction, construction time etc. The nature of the hazards and their
resulting risks depend on the project phase. Hazards and risks should be identified and
estimated through every project stage (planning, design, procurement and construction time
and operation stage), in order to ensure their reduction as low as possible.

Risk is an unfavorable event having a probability of happening and an impact that will affect
the realization of the project's objectives. There is a level of risk associated with each hazard.
Risk has two primary components: a probability of occurrence and an impact of the occurred
event. Future events that are favorable are called opportunities, and unfavorable events are
called risks. The level of tolerable risk depends on the probability of an event occurring and
the severity of the impact on the project and is obtained using a formal risk assessment. It is
the most important tool that the client and designers have at their disposal. This is actually a
formalization of a process that in the past was an approach to construction using decision and
experience. The risk evaluation can either be quantitative or semi-quantitative and the level of
risk will determine the extent to which measures are taken to mitigate the impact of a hazard
on a project. Higher-level legal, economic and financial risks are generally the first to be
considered, followed by construction and safety and risks.

Risk management is complex and methodical process of: identifying hazards and associated
risks that impact on a project’s outcome in terms of costs, quantifying risks, identifying
appropriate actions that can eliminate, mitigate or reduce the risks and recognizing methods
that can control the risks and allocating risks to the different parties of the contract. RISK
management is the overall application of policies, processes and practices dealing with risk. It
provides an approach for assessing, analyzing and managing risk during design and
construction and ensures that the works are carried out safely and in accordance with the
planned budget. Sometimes projects are unable to meet a construction plan, because a number
of causes, some of which are not related to hazards in the conventional sense, e.g. a tunnel
failure due to unforeseen local conditions, or because of inexperience on the part of a
contractor. This emphasize that in procuring a major contract clients need to be aware that
safety and preventing major collapses is only part of a much wider process that should be all
embracing as far as the project is concerned. Risk management is not a separate project
assigned to some risk management department or office, but it is one aspect of a proper
project management. It should be closely tied with every key project process, such as project
management, engineering, design, quality, schedule, cost, time etc.

The first step in risk management is a risk assessment. That is a systematic procedure that
gives the basic guidance for documenting, identifying, evaluation and allocation of risks and
gives strategies that are suitable for preventive and protective actions. Risk assessment is
essential for every stage of a project and it should be summarized in proper registers that will
evidently indicate the party responsible for the risk management of an identified risk, as well
as possible measures available for the mitigation of the risk.

After the risk assessment, the next phase is to identify the potential risk issues by numerous
different methods, according to life-cycle phases of the project. Any source of information
that allows recognition of a potential problem can be used for risk identification. To identify
risk issues and potential problems, evaluators should break down processes, elements and
requirements to a level where they can perform a valid and suitable judgment.

A risk analysis is a detailed study of the risks that have been identified and approved by the
decision-makers for further evaluation. The objective in this phase is to gather as much as
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possible information about the risks in order to give a possibility for judging the occurrence of
the risk, impacts on the cost of the project, its schedule, performance of the project or the
structure itself, possible consequences etc. The goal of risk analyses is to convert the results
into risk levels and to specify the methodology that will allow risk rating.

Risk handling is the process that identifies, evaluates, selects and implements a strategy in
order to set the risk to an acceptable level given by the designed or planned objectives and it
includes risk assumption, avoidance, control and transfer of the risks.

Risk monitoring is used for tracking and evaluating of the performance of the applied risk
mitigation actions. Monitoring results may also provide a basis for developing additional risk
handling strategies and reanalyzing the already known risks, or they can help the identify new
risks so that some aspects of the risk planning can be reviewed and changed.

2 GUIDELINES FOR TUNNELING RISK MANAGEMENT

Tunnels represent complex technical systems that can be exposed to hazard situations leading
to severe consequences. Risk criteria for tunnels are therefore becoming a more and more
important issue all over the world. The increased interest in tunnel safety is caused by many
tragic events in the world which lead to an effort to take consequences of unfavorable events
into consideration during design of new and assessment of existing tunnels.

As a result, risk management became an integral part of most underground construction
projects. There is no single textbook answer on how to manage every possible risk because of
too many different projects, influence factors and circumstances. The project manager must
rely on his own judgment and on the appropriate tools and methods that deal with risks. From
discussions on international forums and published papers, it became clear that risk
management is performed in many different ways. Out of there came the idea of creating an
international guidelines for tunneling risk management. Work on these guidelines began at the
meeting of ITA Working group 2 ‘‘Research’” in Oslo in June 1999 and they were finally
completed in April 2003. These guidelines consider that risk management processes can be
significantly improved by using systematic risk management techniques throughout the whole
tunnel project stages. By the use of these techniques, possible problems can be clearly
identified so that appropriate measures can be implemented in a timely manner, but it is not
expected that these guidelines will cover every aspect of tunnel risk management. The goal is
to provide the basic knowledge and indicate the most significant aspects of risk management.
The guidelines show how risk management can be used throughout all of the phases of a
project implementation: early design phase, tendering and contract negotiation phase and
construction phase and they also contain some typical components of risk management and a
short introduction to general risk management tools.

3 TUNNELING RISK MANAGEMENT

Tunnel works and underground construction works impose risks on all parties involved as
well as on those not directly involved in the project. The nature of tunnel projects indicates
that any potential tunnel owner will be facing significant risks when developing such a
project. Due to the many uncertainties, including ground and groundwater conditions, there
might be significant cost overrun and delay risks, as well as environmental risks. Also, as
demonstrated by spectacular tunnel collapses and other disasters in the past, there is a
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potential for large scale accidents during tunnelling work. Furthermore, for tunnels in urban
areas there is a risk of damage to a range of third party persons and property. Today, the state
of the art of technology for tunnel construction is being pulled to the limits. For projects with
a short duration time (less than one year) engineers can assume that the environment and site
conditions are already known and stable. But, for projects with a longer duration time (few
years), technology forecasting and possible risks must be considered.

Traditionally, risks have been managed indirectly through the engineering decisions taken
during the project development. But that present risk management processes can be
significantly improved by using systematic risk management techniques throughout the tunnel
project development. By the use of modern techniques, potential problems can be clearly
identified such that appropriate risk mitigation measures can be implemented in a timely
manner. The use of risk management from the early stages of a project, where major decisions
such as choice of alignment and selection of construction methods can be influenced, is
essential. It is very important to emphasize that the risk management should be a process that
will include a formal planning activity, analyses for estimation and prediction of the impacts
caused by identified risks, a handling strategy for the risks and ability to monitor the progress
in reducing the selected risks to the acceptable level.

Risk in tunneling construction projects can be classified in a different ways. They can be
divided in three major groups, such as: socioeconomic factors, organization factors and
technological factors. The socioeconomic factors take into account the environmental
protection, public safety regulation, economy and exchange rate fluctuation etc. The
organization factors include all the organization aspects of the design process and the process
of tunnel construction, as well as the relation between contractors and participants. The
technological factors consist of all the aspects of the technology of the tunnel project and
tunnel construction, site conditions, construction methods etc. There are many different risks
that should be analyzed in details, such as: risk to the health and safety of workers on the
construction site, risk to the buildings and structures that are situated near the tunnel route,
risk to the environment (together with the possible land, water and air pollution), risk related
to the construction time extension, financial risks etc.

Risk management during project phase resolves the important and essential information that
are needed for a successful tunnel project. History shows many tragically accidents, or
sometimes disasters, related to road and rail tunnels that happened around the world. Apart
from their specific causes and circumstances, these events showed a number of key facts
regarding tunnel safety and gave the engineers the example of many risks that should have
been analyzed during the process of designing and tunnel construction. Risks related to
tunnels usually have low probability of happening, but they have significant scale of occurred
consequences, impact and effects.

That is why the risk identification during the process of designing tunnels and their
construction time is an essential, crucial and important task in every project. Each project
should have a proper and clear construction risk policy that will point out and specify the
scope of work, risk objectives and the risk management strategy. The construction risk policy
and risk management should be included in every stage of the tunnel project and they should
give the basic information about the possible hazards and give the general idea of the
measures that will help to eliminate or mitigate the risks, in accordance to the existing state
low regulations. The construction risk policy may also include some general statements for
allocation and distribution of the risks between parties that take part in the same construction
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project, so that the risks will be allocated to the party that can control or mitigate it, with less
consequence as possible.

The risk management strategy should be carried out during every stage of the tunnel
project and it should provide the risk review in accordance with the available and
existing information. The strategy includes the definition of the risk management
responsibilities of the involved parties (contractors, consultants, organizations, experts
etc.), an explanation of the activities that should be carried out by those parties, the rules
and principles of monitoring procedures during the operation time etc. Risk
management is the procedure by which project managers and owners make decisions
that are based on the data generated in the risk assessment. For an effective tunneling
project, it is very important that the risk analyses and risk management to start as early
as possible, during the early planning stages of the project and during the feasibility
studies. Another important thing is that every member of the team should be aware of
the risk management policy and should be introduced with all the possible risks that
might occur during tunnel construction or the operation time, and furthermore, with all
the possible and applicable measures for risk mitigation. Also, every new member or
consultant that joins the project at some later stage should be introduced with all what
was said above. The first step of implementing a risk management is to prepare a risk
policy together with the risk criteria that will be used for further risk assessment. Risk
management is also dynamic process. When new information about risk events becomes
available, managers should adjust accordingly. Project management and engineering are
professions that require decisions to be made for the management of cost, time
schedule, technical work and safety risks. In order to make decisions based on risk, a
level of acceptable risk must be determined. For every type of the risks there should be
quantitative risk criteria which will describe the risks and help with their estimation. For
each risk a acceptable limit should be set in order to make a proper decision during the
planning. If the risk is above that limit, than it must be reduced. If the risk is below that
limit, than it is not required to consider a risk reduction. Success and benefits of
implementing a risk management in the tunnel projects, depends on the quality of the
analyzed and identified risks and measures for their mitigation, and on the experience
and professional opinion of all the parties that take part in the project.

4 CONCLUSION

Modern practice of civil engineering projects, tunnels included, worldwide, shows the
benefits and importance of using a risk management during each stage of the projects.
Because of the many positive effects (keeping the level of safety, construction without delays
and problems etc.), risk management should be a part of every tunnel project. Risk
management in tunnel projects includes a clear definition of the responsibilities of each of the
parties who participate in that project, preferably during the early stages of the project, before
the beginning of the civil engineering work at the construction site. The project will be
successfully delivered on time, with high level of safety and environment protection, only if
the management is on higher level and properly introduced in the project.

Unfortunately the situation in Macedonia is different compared to foreign countries and their
design policies. There is very little interest in implementing a risk management into civil
engineering projects, even though almost every engineer is aware of its importance. Engineers
and participants in the tunnel projects are planning and deciding based on their experience in
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previous similar projects. Tunnel design is relaying on traditional design methods and on the
experience and professional judgment of the tunnel engineers. There are no detailed risk
analyses, estimations or calculations, nor any plan for mitigating the possible risks that might
happen in future. All tunnel projects involve risks: financial, organizational and technical.
Engineer’s job is to understand, analyze and estimate these risks and begin managing them
early on. The disadvantages of not implementing a risk management as a official part of every
tunnel project can be seen in a various situations when the traditional design methods and
procedures are inadequate or they are beyond the experience of the engineers.

Many examples through the world showed that an applied risk management helped avoiding a
number of serious damages or collapses of tunnels during their construction or operation time.
There are no tunnel projects that will no benefit when a proper risk management is applied,
talking about avoiding a safety, environmental, economic, construction or financial risks. Risk
management can be justified on almost all tunnel projects, although the level of
implementation may vary from project to project, depending on the size and type of the
project and on the local environmental and site factors that influence on the project. That is
why we do expect that public and engineers concern about risks during tunnelling projects
and risk management will increase to a higher level. We certainly hope that in near future this
practice of not using a risk management while designing a tunnel projects will change,
because risk management is very important and essential for every construction project.
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A SURVEY OF CROATIAN COMPANIES FOR BUILDING
MAINTENANCE MANAGEMENT

Sanja Linardon’, Anita Ceric’

Abstract

Building maintenance is not only important for the quality of life but also for the increase of a
building’s value. In Croatia building maintenance management companies exist and
condominium owners are obliged, by law, to sign maintenance contracts with these
companies. This paper presents the main research results of information about building
maintenance management companies gathered from an Exploratory Survey, in which
questions were styled to discover the basic data concerning the companies, such as number of
employees, organisation structure, and also data on the number and kinds of repairs and
general matters connected to relations with clients.

Key words
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1 INTRODUCTION

The condition and the quality of the buildings reflect public pride or indifference, the level of
the prosperity in the area, social values and behaviour and all the many influences both past
and present which combine to give a community its unique character [1].

After 1991 and the dissolution of Yugoslavia new social and economic relations were
established in Croatia. Flats that had until then been state-owned were purchased by their
occupiers and became private property. In the earlier system the housing stock was divided
between flat owners and specially protected tenants who had the same rights as flat owners
although the flat itself was owned by the state or by companies. The institution of the
specially protected tenant was specific to the socialist system in Yugoslavia, and it greatly
affected the condition and maintenance of multi-flat buildings. The users of these buildings
were not bound to maintain the common parts of the building (roof, stairwell, facade etc.)
because these were what was known as socially-owned property. The state had special funds
from which it participated in building maintenance through regular maintenance,
reconstruction and repairs, which included urgent unforeseen repairs. Building maintenance
had been random and unsystematic in the former system, and there was a great difference
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between the maintenance of residential buildings and public buildings (theatres, schools,
hospitals, courthouses, administrative buildings and the like) [2, 3].

To improve building maintenance an act was passed in Croatia in 1997 which compelled all
condominium owners (co-owners) to sign a contract with a maintenance company and to pay
a certain amount of money each month for the maintenance of the building, i.e. of the jointly-
owned parts of the building. The minimum maintenance fee is 0.2 Euro/m2. The co-owners
may pay more for the maintenance of the common parts, i.e. define a higher maintenance fee,
if they wish. If the co-owners of the building do not sign a contract with a building
maintenance management company of their choice, the State, under legal regulations, decides
which company they must sign a contract with, and this is called “compulsory management”.
Considering the great age of the housing stock and the poor maintenance to date, these
measures were indispensable to bring the excising housing into acceptable condition

2 EXPLORATORY RESEARCH

The aim of the research was to gather information about building maintenance management
companies. The paper analyses a sample of eleven companies that were willing to take part in
the research [4]. The Interview Method was used. A representative of each company was
interviewed separately, using questionnaires with 28 questions. The questions were designed
to get data about the company, number of employees, organisation structure, the number and
kinds of repairs, and general matters connected to relations with clients. This type of research
is exploratory research, which is used when there is not enough information to set up a
hypothesis or to draw any preliminary conclusions about a particular issue. Since this is, to
the best of the authors’ knowledge, the first research of its kind in Croatia since the
foundation of building maintenance management companies, this approach and method of
getting information is satisfactory for initial research.

Below is a presentation of group results for eleven building maintenance management
companies.

3 MAIN SURVEY FINDINGS

The results obtained from the questionnaire show that in legal form all the companies
included in the survey are limited liability companies. According to the activities they are
registered for, 100% of them are registered for building management and maintenance as their
basic activity, and 46% also undertake additional activities.

In internal organisation all the companies, regardless of the size and number of employees,
are divided into legal, financial and technical departments. Besides these departments, which
exist in all the companies, 46% also have additional departments primarily connected with
other activities that do not necessarily concern management and maintenance.

According to number of employees, the companies can be divided in 3 groups:
5 — 10 employees: five companies
10 — 30 employees: four companies

30 < employees: two companies
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In this division it must be said that one of the companies by far exceeds all the others, with
300 employees (City Housing and Utilities Management Company - GSKG). This company
existed even before Croatia gained independence and maintained buildings. Later, it was
awarded most of the building under compulsory management.

Data about employee structure are given for 7 of the 11 companies, and these 7 companies
have 99 employees. The employee structure by education is as follows:

Engineers (civil engineers, mechanical engineers etc.): 23
Economists: 12

Lawyers: 4

Technicians: 53

Other: 7

Table 1 shows the number of employees per company, and the number of buildings they
manage. The two companies that manage many more buildings than the others have both
residential and business buildings. One of them has a large number of employees (300), while
the second biggest company with a large number of contract buildings has only 11 employees,
but it reports that it occasionally employs up to 80 professional sub-contractors.

Tab.1)  Number of employees and contract buildings per company

Company Number of Nu.ml.)er of contract
employees buildings
Maksimus d.o.o 15 283
Monel d.o.o 9 146
Zapad-stan d.o.o 9 275
Upravitelj gradnja d.o.o 16 153
Lind-grad d.o.o 39 515
Rego-stan d.o.o 9 180
Stambeni ZG d.o.o 12 389
Upravitelj-stan d.o.o 6 217
Stambeni inZinjering d.o.o Pula 8 310
Hrvatski poslovni centar 1 gilos(l)l(l)ess(lijeli?(;[rl;g and

All the companies make annual management contracts with the co-owners with an unlimited
number of renewals on expiry of the contract. In the case of major work that requires a bank
loan the contract is signed for the period until the loan expires. Furthermore, all the companies
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require an owners’ agreement to be signed among the co-owners, in which they are chosen as
managers and the maintenance fee is defined.

All the companies have annual maintenance plans for each separate building. Plans that will
take several years are only made on the demand of the co-owners and for works that will last
for a longer period of time.

In 46% cases the management company is paid 10% of the maintenance fee and in another
46% cases it is paid a fixed monthly sum that is defined on the grounds of the needs and
requirements of a particular building. The remaining 8% management companies are paid a
combined fee, a fixed monthly price (a price per unit of area or unit of space) plus a certain
percentage of the maintenance fee collected.

72% companies report that 94% of the maintenance fee is regularly paid, in 18% companies
the percentage is less than 90% and in 10% companies the percentage exceeds 95%.

All the companies work with sub-contractors whose exact number is impossible to establish
as it changes with each job. However, it is known that 73% companies engage contractors for
unforeseen repairs because they do not have their own repair teams. Besides the unforeseen
maintenance teams, sub-contractors are usually also engaged for large-scale repairs. Only
27% companies have their own unforeseen repairs team, and all these companies have more
than 15 employees.

The questionnaire provided incomplete data on the number of repairs made but the answers of
7 or 63% companies that provided data about the number of unforeseen repairs show that in
2009 there were 6,919 unforeseen repair jobs in 1,564 buildings. This is an average of 4.34
unforeseen repairs per building. Unforeseen repairs are those that appear unexpectedly and are
unplanned, and therefore a lump sum is set aside from the common maintenance free to cover
them (they serve only and exclusively for repairs to the common parts of the building).

All the companies organise inspection of buildings and have defined forms for building
inspection, which is done once a year just before drawing up the annual maintenance plan. All
the companies in the survey have some kind of information system and repairs register, which
makes it easier for them to monitor all the activities that take place in each building.

The companies usually secure contracts on the basis of references and by posting flyers and
advertisements in new buildings, only GSKG also secures contracts through compulsory
management. All the companies interviewed have a web page on which, besides offering
information about the company, they also provide information about the state of accounts and
annual reports for their clients. This kind of company does not need special advertising and
they all use oral reference as the best advertisement, in addition to which some companies,
46%, also use flyers as advertising material which are sent to interested groups of buildings.

In 82% companies employees are trained at seminars organised by the Manager Association
and the Croatian Business Centre, and through subscription to various professional literature.
Only one company, Monel d.o.o, also trains co-owners at the Monel Days event.

In practice the minimum maintenance fee has shown itself insufficient for quality
maintenance of the building so the managing company proposed a higher maintenance fee, in
accordance with the annual management plan and the wishes of the co-owners. In 18%
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companies there are no data about the percentage of buildings that decided on an amount
exceeding the minimum, and the data for the other 72% are given in Table 2. One of the
companies, GSKG, has been left out of the table because it provided data per number of units
(residential and business units) and not buildings, so this result cannot be compared with the
others. This company contracted the maintenance of 149,874 units, 50 % of which decided on
a maintenance fee in excess of the minimum so the average maintenance fee is 0.3 EUR/m?2.

Tab. 2)  Percentage of buildings with a maintenance fee greater than minimum

Number of
Number of bul}dlngs with

Company buildings maintenance fee | %

greater than

minimum
Maksimus d.o.o 283 170 60%
Monel d.o.o 146 131 95%
Zapad-stan d.o.o 275 192 70%
Upravitelj gradnja d.o.o 153 137 90%
Rego-stan d.o.o 180 90 50%
Stambeni ZG d.o.o 389 311 80%
Upravitelj-stan d.o.o 217 173 80%
Stambeni inZinjering d.o.o
Pula 310 155 50%
Total 1953 1359 72%

For the needs of financing major work 10 of the 11 companies provide credits and loans in
cooperation with business banks, at an annual interest of 6-9.5%. Only one company gives
their clients loans at somewhat more favourable interest than that of business banks.

All the management companies state that the most frequent impediment in work is that co-
owners do not understand the problems of maintenance and their own responsibility for it.
Also, they all agree that the lack of funds for quality maintenance is a great problem which
should be solved by raising the minimum maintenance free, but this leads back to the first
problem, the co-owners’ lack of understanding

4 CONCLUSION

Because there was no systematic and quality building maintenance before the Act was passed
and the provisions that compelled co-owners to maintain their buildings came into force,
many multiple-unit dwellings are now in bad condition. The results of the questionnaire
suggest that the co-owners have begun to understand that maintenance is not only of aesthetic
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importance for the building but pays back many times on the economic and social level. Proof
is the increase of the minimum maintenance fee in 72% buildings. The statutory minimum
maintenance fee is certainly not sufficient for regular maintenance. Changes are becoming
apparent in the systematic investment in and current maintenance of the neglected housing
stock.

For further research it is necessary to gather information about as many building maintenance
management companies in the Republic of Croatia as possible, and questionnaire results
would then help understand the real condition of the housing stock in Croatia. Statistical
offices that keep data connected with maintenance do not have sufficient information, and the
methodology of gaining information changes from year to year so that data are often
impossible to compare. Much maintenance work is not even evidenced. In addition, the
comparison of maintenance management companies and analysis of their services could
improve the relationship with clients.
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SOCIAL BENEFIT OF BUILDING CONSTRUCTION

Leonora Markova', Vit Hromadka®

Abstract

Paper is focused on the description of the application focused on the valuation of the social
benefit in the substitution of materials in the preparation of the building object. The
substitution is realized at selected building materials. Materials made from natural raw
materials are substituted with materials made from recycled wastes. Social benefit expresses
social gain of the material substitution as a measurable value expressed in CZK. It takes into
account the social rate of the need to save natural resources regarding the degree of their
renew ability and the negative impact on environment. Calculation of the social benefit is
realized on case studies of buildings. It concerns about the phase of preparation of the
building construction and the decision making about investment costs.

Key words

Social Benefit, Building Construction, Material Substitution, Software Application

1 INTRODUCTION

The paper deals with the problem of the expression of the social benefit connected with the
utilization of materials made out from the secondary raw materials in the building industry.
The utilization of materials made out from secondary raw materials can be from the economic
and social aspect very beneficial, but it is quite difficult to express the final economic
efficiency of this utilization. The paper introduces the application, developed by the project
team from the Department of Structural Economics and Management in the frame of the
research project, which is focused on the valuation of the economic efficiency of utilization of
materials made out fro secondary raw material in the building industry.

2 APPLICATION FOR CALCULATION OF SOCIAL BENEFIT

Application is focused on the valuation of the social benefit in the substitution of materials in
the phase of the preparation of the building object. The substitution is realized at selected
building materials. Materials made from natural raw materials are substituted with materials
made from recycled wastes.
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Social benefit expresses social gains of the material substitution as a measurable value
expressed in CZK. It takes into account the social rate of the need to save natural resources
regarding the degree of their renew ability and the negative impact on environment with the
collecting of waste.

Calculation of the social benefit is realized on case studies of buildings. It concerns about the
phase of preparation of the building construction and the decision making about investment
costs.

On the selected object it is possible to set the rate of substitution at selected material and to do
the calculation. It will be realized the calculation of the purchase price of the building part of
the object with materials made from natural resources and the calculation of the building part
of the object after the substitution with materials made from recycled wastes. The value of the
social benefit is the difference between purchase and recounted price of the building part of
the object.

Recounted price taking into account the social benefit is assigned using the coefficient K1,
which comes from the valuation of the degree of the renew ability of the natural resource, and
the coefficient K2, which expresses the rate of substitution in the functional part.

The database offers the set of case studies of selected buildings. The database is on the present
price level. The administrator of the database continuously fills in the database particular case
studies based on own selection. The administrator of the application will complete the
database with case studies of users depending on their own requirements.

The social benefit is the index of valuation of savings, which can arise to the society with the
utilization of materials made from recycled wastes for the construction. These savings are not
necessary the direct saving of the investor, however from the general social aspect is the
realization of these investments welcome.

3 INPUT DATA

For the possibility to use this application it is necessary to have appropriate information
database. There are needed mainly data described in following part of the paper.

Existing Object

The user makes the selection of the building object for the comparable calculation. He selects
suitable object, which presents minimal differences with relevant object. It concerns about the
initial template, on which will be based the variant. In the case that the user has own object,
he can ask the administrator to fill it in to the database. This step requires some data from the
side of the user.

Mark of the Variant of Calculation

User selects individually the description of own variant of the calculation.
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Selection of Functional Parts

The user selects functional parts, where he wants to realize the calculation of the social
benefit with the substitution with the material made from recycled wastes.

Selection of the Material

User selects at particular functional parts the material, where he wants to realize the
calculation of the social benefit with its substitution for the material made from wastes.

Coefficient K2 assignment

The user defines the rate of the substitution of the material from the recycled wastes in values
from the interval (<0,1>).

4 CALCULATION OF VARIANT

The calculation is realized on the level of the initial variant and on the level of variant with
defined parameters. Costs for functional parts, where it is not allowed the material
substitution, are taken in the percentage expression from information about the object

Calculation of the social benefit of the selected variant is realized according to the following
basic relation:

mn
SB = ZUC—}C*(l—KIJ]tK’th

i=1 [1]
Where:
SB social benefit (CZK)

JC unit price of the material made from natural raw materials (CZK/m.u.)

K; coefficient of the social seriousness of the material from the natural raw materials
from the interval (<0,1>)

K, coefficient of the rate of the substitution of the material made from recycled wastes
from the interval (<0,1>)

Q quantity of the material item in measure units
1 kind of the substituted material
n number of items of substituted materials in the variant

Coefficient K; is defined for each material in the database.
Coefficient K, is chosen by the user.

Calculated values of SB for particular variants are inserted in the comparative table.
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5 EVALUATION OF RESULTS

Resulting value of the social benefit of the selected object is defined according to the
particular functional parts and sub parts and totally for the object.

Example is in the following table 1.

Tab.1)  Resulting value of the social benefit assessment

Functional Rate from the Rate from the Social benefit | Coefficient K,

part (FP) price - original | price - recounted description of
. . material
in CZK in CZK in CZK

Ord. n., code,

description

Totally FP

Price totally X

object

In the next step there is realized the comparison of particular variants and evaluation of the
optimal variant.

Example is in the following table 2.

Tab.2)  Comparison of particular variants
Number of | Description of Price for object Price for object Social benefit
variant variant original recounted

in CZK in CZK in CZK

6 CONCLUSIONS

The paper is focused on the introduction of the one of the approaches for the determination of
the economic efficiency of the utilization of materials made out from secondary raw materials
in the building industry. There is introduced the basic principle of the methodology and the
application for the economic efficiency assessment. It concerns about the simple approach,
which is based on the calculation of the social benefit connected with the utilization of wastes.
For the social benefit it is necessary to define two input magnitudes in the form of the social
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seriousness of the substituted material and the amount of renewable resources in the
substituting material made out from secondary raw materials.
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SIMULATION OF THE PURCHASE PRICE RANGE OF
CONSTRUCTION WORK

Leonora Markova', Milada Galatikova’

Abstract

The purchase price of construction work is one of the most important factors when making a
decision on investments in construction work. Its calculation at the preparation stage is,
however, limited by the documentation available. There is a risk that the planned investment
efficiency will not be achieved for not keeping the purchase price. By simulating the purchase
price range of construction work, its possible changes can be predicted, and thus also its
impact on the investment efficiency. By modelling, the limit values of the construction work
purchase price can be determined on a case study when defining the conditions.

Key words

Construction work purchase price, material substitution, software application

1 INTRODUCTION

The simulation of the purchase price range of construction work enables us to set the value of
investment costs with a determination of their probability. In this paper, I follow partial values
of costs of selected materials at their various purchase prices found on the market and
subsequently their effect on the final value of the investment cost range. The calculation was
performed using the Monte Carlo method in the Crystal Ball program on a case study of an
apartment building.

2 CALCULATION PROCEDURE FOR PURCHASE PRICE RANGE

Step 1 — Selecting a building and drawing up a budget at the price level of 2010. For the
purpose of simulation, a completed apartment building in Olomouc was chosen. The budget
was converted from CZK to EUR. (Exchange rate 24.68 CZK/EUR as to 10.09.2010).
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Step 2 — Substitution materials were chosen. The main criterion of selection was the volume
of costs in relation to the total costs of construction work related to the interval of the selling
price variance. At least 15 prices were selected for each material.

Step 3 — The budget was entered into the Crystal Ball program, random values were set —
substitution materials and the final simulation value — the total price of the apartment building
in EUR.

Step 4 — Simulation, the total number of attempts 15,000.

Step 5 — Graphical and numerical evaluation of the simulation.

3 INPUT DATA
Object

An apartment building was chosen for the purpose of simulation. The selected structure is a
four-storey building with a residential attic and a basement under the entire ground plan.
Structurally, it is designed as a masonry structure in the classical building technology of the
POROTHERM system in combination with monolithic reinforced concrete pillars. The
perimeter supporting wall is designed out of POROTHERM 44 P+D bricks, the staircase and
internal supporting walls out of POROTHERM 30 AKU bricks, the partition walls out of
POROTHERM partition elements in thickness 100, 125 and 150 mm. The ceilings are
designed as monolithic in thickness 180 mm, seated on the supporting walls and monolithic
concrete pillars connected by the system of supporting beams. The building roof is made up
of a saddle truss with load-bearing elements out of steel rolled sections (purlins and posts).
The roof cladding is insulated by ISOVER insulation made of mineral mats 160 mm thick.
The roof covering is hard, out of KM BETA concrete tiles in brick-red colour, the covering of
the vaulted roofs of dormers is made up of seam folded titan-zinc sheets, 0.65 mm in
thickness. The external cladding is made of POROTHERM shaped bricks along with the
BAUMIT plaster system.

Selection of the Material
Substitution was made for these materials:

- Porotherm P+D 44 — for the construction of perimeter supporting walls (5.65% of the
total price), the input prices of the material are obtained from the web pricelists of
suppliers. The input value character is shown in Graph 1 below.

Graph 1
minimum €107.94 per m’
maximum €182.46 per m’
mean €130.75 per m’
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- Concrete C25/30 for the reinforced concrete construction of the ceiling (2.88% of the
total price), the input prices of the material are obtained from the web pricelists of
suppliers; the input value character is shown in Graph 2 below.

Graph 2
minimum €92.46 per m’
maximum €124.47 per m’
mean €108.77 per m’

- Baumit SilikatPutz — external colour plaster (1.05% of the total price), the input prices

of the material are obtained from web pricelists. The input value character is shown in
Graph 3 below.

Graph 3
minimum €9.65 per m*
maximum €18.44 per m’
mean €13.61 per m’

- Isover Isophen — thermal insulation of the roof cladding (0.65% of the total price), the

input prices of the material are obtained from web pricelists. The input value character
is shown in Graph 4 below.

Graph 4
minimum €9.79 per m*
maximum €13.74 per m*
mean €10.26 per m*

- Plastic windows and doors — a complete supply of window and door units (3.93% of
the total price). This item is provided as a set; the simulation is based on an
assumption that the price difference in individual suppliers is not higher than +20% .
The input value character is shown in Graph 5 below.

Graph 5
minimum €94,822.63 per set
¢ maximum €142,233.94 per set
| mean €118,528.28 per set
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Evaluation of the Results

Evaluation of the simulation result is shown in the graph below.

Graph 6

Frobability

210 000,00 2340 000,00 2970 000,50 300000000 303000000
Statistics Forecast values
Numbers of trials 15 000
Mean €2,953,905
Median €2,950,448
Standard Deviation €29,787
Minimum €2,888,013
Maximum €3,338,340
Range Width €450,327

The difference between the minimum and maximum values is €450,327 with a standard

deviation of €29,787.

4 CONCLUSIONS

The aim of simulation was to find out the price range of an apartment building on condition
that the prices of selected materials were not determined by a single value, but within a
determined range and subsequently also the final price of the building is determined within
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the price range. These values are important information for the investor’s decision-making.
The price determined in this way should take into account all expected changes that may
occur during the investment and will affect the final value. In this case, the simulation only
takes into account the price effect of the inputs of selected materials. In the course of an
investment, there is a large number of other economic factors that may affect the total price
such as, in relation to materials, different distances of material suppliers from the construction
site, quantity discounts, effect on the construction work quality.
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SIGNIFICANCE OF MAKING CONSTRUCTION
MANAGEMENT PLAN - CROATIAN EXPERIENCES
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Abstract

In this paper the significance of construction management plan (CMP) within construction
work preparation will be presented. Although making CMP in the Republic of Croatia does
not present an obligation according to existing Spatial Planning and Construction Regulation,
there are number of reasons why it is strongly recommended especially for demanding
constructions. Due to system approach of CMP, all organizational, technological, economical
and management elements whose early determination presents very effective response to
possible risks during construction phase are defined. Reasons for making CMP will be shown
in this paper through several case studies as well as CMP and its usual structure.

Key words

Construction management plan (CMP), methodology, system approach, case study

1 INTRODUCTION

Every construction project can be described as a non-routine, unrepeatable and unique venture
that has distinct time, financial and technical objectives. It is a known fact in construction
practice that effective preparation solves half of the production problems on a certain product.
Some of the construction production specificities are [1]: static construction product, dynamic
productivity factors, open space production (diverse weather conditions), single production,
variety of production locations, large range and complexity of construction products,
broadband of reproduction materials and number of people with different competences.

All the above represents proper reasons for the preparation of construction site to be
conducted in best possible way. The more consistent and conscientious the preparation is the
higher level of quality and lower time and cost levels will be needed for building construction.
Construction management plan (CMP) gives us methodical overview of how to carry out the
desired construction before its contracted deadline. It is supposed to manage building
construction in a faster, better and more economical way.
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Building construction is a complex task which entails that the development of a quality CMP
is even more so. The bigger construction is, the more complex development of CMP will be.
Due to many elements and responses that the construction management plan has to offer, its
own production should be carried out systematically. Certain parts of the project are subject to
change in order to satisfy the set of project objectives (time, cost and quality).

In all construction projects risks and uncertainties occur. Regardless of their consequences, all
risks can affect on project goals. For quality achievement of those goals it is of crucial
importance that the CMP is made and verified before the start of construction. It is
recommended that future construction site manager participates in development of the CMP.

In spite of the present Spatial Planning and Construction Regulation [2] which defines
construction project management for assuring a quality, professional and responsible
performance of those tasks and activities, the need for construction management plan is not
legally specified. Reasons for making CMP will be shown in this paper through two case
studies.

2 THE STRUCTURE OF CONSTRUCTION MANAGEMENT PLAN

Construction management plan conducts a set of activities with various information on
different places in a particular time schedule what essentially represents construction
management. It is very important to coordinate CMP with construction site and work
environment specificities. Entire work, from the idea to the completion of a building, has to
be well organized, planned and supervised. In order to develop the CMP it is necessary to
have technical documentation, information of available operating funds, data about local and
field conditions and the amount of work.

Well-developed CMP helps conducting the overall process of construction work with as less
interferences and downtimes as possible. It gives an overview of the system functioning with
the responses on how and what to build and with the management policies and draft decisions.

Construction management plan does not have its own unified structure, but it should give an
answer to all technological processes, organizational structure and management, external and
internal transport, preparatory and preliminary works, construction site schemes, material
sources and suppliers, accommodation and food for workers, time and financial work
planning, resource needs, work monitoring and control, cost planning and control, protection
measures at work, calculation method and stimulations, production supervision method and
necessary funds planning [1].

3 CONSTRUCTION MANAGEMENT PLAN APPROACH

Construction management plan can be developed in two phases: preliminary and executive
CMP. Both plans are market oriented. Preliminary CMP determines fundamental elements
that serve as a documentation base for tender whereas executive CMP is made after the job is
obtained.

Development of construction management plan is an iterative process. Every step in the CMP
production process should have a possibility of a feedback. If a previous problem solution is
not appropriate in view of time schedule, chosen technology, resources and/or costs, or any
other parameter, feedback enables an intervention with aim to achieve optimal solution.
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Construction management plan must be made separately for each construction project. A
scheme of CMP production process is shown in Figure 1. Nine shown steps/phases of the
CMP production process should be carried out until the beginning of building construction.
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Fig. 1) A scheme of the construction management plan production process

4 CASE STUDIES

In this section the reasons for making CMP on two different case studies will be shown. Even
though public facilities are presented in both case studies, first one represents a complex
facility while second one represents a simple facility.

4.1 Kantrida Swimming Pools Complex in Rijeka

Kantrida Swimming Pools Complex in Rijeka (KSPsC) is a large sports-recreational
swimming complex, one of the most sophisticated and most modern water sports centre in
Europe. Whole complex spreads out on 20.000 square meters besides the sea with a total
investments value of 33 million € [3].

Because of KSPsC's complexity project was divided in five construction phases [4, 5]: power
plant as initial phase of complex, public garage, swimming pools complex with supporting
facilities and fourth and fifth phase that include installation of sports electronics and all
necessary equipment as well as construction of the PRESS centre, diving pool and a
children’s pool, installation of the equipment for cogeneration (simultaneous production of
electricity and heat) and reconstruction of existing pool. Because of the specified size of the
entire construction project, paper observes only the third construction phase, which has been
divided in six operational units (Figure 2).

Third construction phase covered swimming pool complex as a central object that contains
three pools — new indoor Olympic pool with maximum seating capacity of 1200 and two
smaller pools for warming up and general swimming courses as well as supporting facilities
of sports-recreational centre [4].

Council of Rijeka city decided to build KSPsC for city needs in addition to existing outdoor
pool and club house of swimming club Kantrida. Intention was to have a stronghold for future
application for the European and the Mediterranean water-sport competitions. First three
phases were extremely complex with total facility net area of around 12.000 square meters
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and their completion was crucial to be done for the 12th European Short Course Swimming
Championships held in Rijeka from 11 - 14 December 2008.
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Fig. 2) Display of the 3" construction phase of Kantrida Swimming Pools Complex

During data collection and analysis [4] several key problems were noticed: time, space and
continuous sport activities.

Throughout KSPsC’s construction work imperative was to remain the continuity of
swimming activities on the existing outdoor pool. Initially temporary club house with locker
rooms had to be constructed followed by demolition of the old club house. Construction of
temporary club house began on the September 25th 2006 which indicated the beginning of
Kantrida Swimming Pools Complex construction work. This precondition was hard to fulfil
and there were few variants of it because of the lack of space (i.e. new complex had to be built
on the position of the old club house, while temporary one had to have all the features as the
former one). After the analysis of all variants optimal solution was selected and implemented.

Contractor had two years to complete first three phases in a very narrow urban area limited by
the major city road (on the north) and by the sea (on the south). In spite of easy connection to
the city water and power grid and close distance to material suppliers there were limitations of
available site space so only the necessary quantity of materials and machines were
permanently on site. That increased the level of communication, collaboration and
coordination between main contractor and all subcontractors. Even though the construction of
KSPsC was complex by itself, coordination of all subcontractors presented the biggest
challenge. This task required great efforts during construction work.

Most delicate construction sequence was assembling and construction of steel roof structure
with sliding skylight dome. Roof structure had to be made with precision tolerance of £1,0 cm
or dome sliding elements wouldn’t have been able to slide under each other. According to the
requirements of investors deadline was July 30th 2008 which was met.

Given construction time schedule of 22 months was extremely short considering the
complexity and uniqueness of the project. Media pressure for upcoming European Short
Course Swimming Championships added the difficulty to the organizational and time
planning approach which culminated during construction work.
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4.2  Sports hall at the Regional primary school Dubasnica on island Krk

Sports hall is a multifunctional facility for sport, social and cultural activities of the
Dubasnica municipality on island Krk. Facility spreads on 2073 square meters with a total
investment value of about 2 million € [6].

Facility is classic built combined with prefabricated structural elements [6]: monolithic
concrete and reinforced concrete underlying system, bearing walls system of reinforced
concrete and brick, reinforced concrete and steel pillars, standard-prefabricated laminated
wood roof, reinforced concrete stands and staircases slabs and insulating covering of
aluminium composite panels. It includes indoor sports area, sanitary area, locker rooms,
thermo installation space as well as kitchen and dining room. Sport hall is connected with
school through warm hallway.

The hall is relatively small with simple constructive elements and well-known construction
process so it presents no problem during construction. For simpler constructions, such as this,
a complete CMP is not usually made due to well known and frequently used construction
phases. Only some basic elements, such as time and financial plan, lead by previous research
of construction site location and surroundings.

Contractor had no deadline for completing this facility which is situated in very narrow urban
area limited by the local roads (on the west and east) and by the school facility (on the north).
In spite of easy connection to the city water and power grid and close distance to material
suppliers there were limitations of available site space so only the necessary quantity of
materials and machines were permanently on site. Construction site organization scheme of
Sports hall at the Regional primary school Dubas$nica is presented on Figure 3.
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Fig. 3) Construction site organization scheme of Sports hall Dubasnica

Only limitation on this construction site, beside limitation of available space, was finances.
Work on construction of the sports hall in DubaSnica depended on the cash flow which was
very irregular. That was the main reason why construction time was long considering the size
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of facility and simplicity of construction. Total period of work lasted 24 months, form
October 2006 until October 2008 [6].

5 CONCLUSION

The significance of construction management plan (CMP) within construction work
preparation was presented with two case studies. Case studies were similar in one hand and
completely opposite in the other. Although both facilities are public facilities, first one
represents a complex facility while second one represents a simple facility. First case study
shows importance of making CMP for complex facilities in order to meet the desired deadline
while second case study shows that making CMP is not needed for simple facilities with well-
known, routine, construction process in full size.

Every construction project can be described as a non-routine, unrepeatable and unique venture
that has distinct time, financial and technical objectives. Construction management plan is an
important element of construction production system and it is very important to acknowledge
the specificities of the facility and the site locations with construction management plan.
Acknowledgement of site specificities and coordination with the CMP will respond optimally
on possible risks on site and achieve the prime objective — economical building in optimal
time and cost schedule with requested quality of the building.

Although making CMP in the Republic of Croatia does not present an obligation according to
existing legislation, theory and practice convincingly show the need of its development. Many
contractors in Croatia have recognized the significance of CMP development and are
regularly making it in the construction preparation phase.
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USABILITY OF RECYCLED MATERIALS FROM
PETROLEUM DERIVATIVE IN SAVING ENERGY AND
MATERIAL RESOURCES
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Abstract

Using of waste and waste material is a frequent and actual topic, which corresponds to current
trends associated with the decreasing of power exigency and sustainable development.
Current capacity of natural resources is limited. The tool to reduce usage of natural resources
and decrease the produced waste consists in an efficient and possibly repeated use of
resources - resource recycling. An important subgroup of waste is formed by materials from
petroleum derivative - polymers (PP, PE etc.). During a decision process about recycling and
usage of recycling materials for product production is necessary also consider an economic
aspect. The whole process should certainly not be ineffective. Most of the recycled materials
have targeted longer shelf life than traditional products.

Keywords

Waste, recycling, petroleum derivative, polymer, price

1 INTRODUCTION

Using of waste is an actual topic, which corresponds to current trends of decreasing of power
exigency and sustainable development. Current capacity of natural resources is limited. The
tool to reduce usage of natural resources consists in an efficient and possibly repeated use of
resources - resource recycling. The advantage of recycling is the minimization of wastes as
well as decrease of power consumption and CO, production.

The human population is the producer of communal wastes. The statistics show that it can be
up to 15% of all the waste production [1]. Not only human population but each branch of the
human activities is associated with production of waste of various volume and type. The
biggest waste producer is the industry and power engineering. Also the area of civil
engineering produces waste that represents an important share of company wastes. In the
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countries of the European Union, there is approximately 700 to 800 kg of civil waste falling
on one citizen annually (without excavated earth).

An important subgroup of waste is formed by petroleum derivatives - polymers. According to
the data of PlasticsEurope, BASF and K2004 approximately 221 mil. t of polymers and
caoutchouc (of which 176 mil t. o materials) was manufactured in 2003 including 19 mil. t. of
caoutchouc for technical rubber and tyres. In 15 years the production of plastic materials in
global scale doubled. In 2006 it reached the value of 245 million tons and it grows every year
approximately by 5 to 8%. This high production of polymers is associated also the increased
production of waste plastic.

There exists a huge quantity of waste polymers - PP, PE, PET, PVC, PUR etc. (Fig. 1). These
materials belong to the group of thermoplastic materials and they can be easily recycled due
to their basic property - thermal plasticity. Another advantage of using recycled polymers is
the possibility of improvement of their properties - mechanical and thermal.
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Fig. 1) World production of polymers in 2003 with forecasting to 2010 [2]

From the group of polymers (Fig. 1) have suitable properties for recycling and for repeat
usage for product production available in the area of civil engineering waste polypropylene
PP and waste polyethylene PE in low-density LDPE or high-density HDPE form [3]. From
(Fig. 1) results that selected polymers represent more than 50% ratio of the total global
production of polymers. This high production is associated with high production of wastes,
which can be used as a source of material usable for other application.

2 USING OF RECYCLED MATERIALS IN CIVIL ENGINEERING

Current trends of energy savings in a branch of civil engineering is the design and
construction of low-energy and passive houses. The difference between the low-energy and
passive house is in the limit of heat consumption per year. In case of the low-energy house the
top limit of heat consumption is 50 kWh/m” per year and in case of passive house the top limit
is 15 kWh/m? per year.

This concept of construction of low-energy and passive houses is associated with the need to
solve originated details, for example wall footing detail (Fig. 2). In this place thermal bridges
originate due to decrease of thermal resistance of the structure. Solution and dispose of these
thermal bridges contributes to heat savings and also to money savings.
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There are two methods of solution of mentioned detail - direct and non-direct. Both of them
interrupt thermal flow. In the non-direct solution is insert thermal insulation under adjusted
terrain to the necessary depth (Fig. 2a) or the thermal isolation is depose on the terrain to the
required distance from the wall (Fig. 2b). In the direct solution is thermal bridge get out using
thermal insulation which is embedded between wall and foundation (Fig. 2c).

For solution of mentioned detail using direct method was designed new product an insulation
block (Fig. 3). Product was designed and made of recycled polymers HDPE with modified
mechanical and thermal properties. An insulation block is formed by boards of constant
thicknesses which are laid on one another and the necessary thickness is achieved by
increasing the number of these boards (Fig. 3). The boards are toothed and the individual
tooting fit together and thus prevent mutual shift of the boards. The tooting in the contact with
foundation and with masonry is deposited in glue matter and thus they co-act. Total thickness
results from the requirements for thickness of the entire thermal insulation in the floor
composition.
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Fig. 2) Solution of a wall footing detail - non-direct (a), (b) and direct method (c)

Fig. 3) Insulation block - section (a) and insulation block in the testing stand (b), detail of
an insulation block composite by 3 boards (c)

alternative solution of thermal bridges using direct method - comparison of variants

Comparison of variants of alternative solution of thermal bridges using direct method is done
by the help of FEA analysis. Using created analysis model was analysed 2-dimensional
temperature field, where output is represented by value of calculated thermal transmissivity L
and calculated thermal transmissivity through floor and soil L,, both in unit W/mK. For each
of 4 variants was calculated a linear factor of transmissivity y according equation (1)
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w=L-U-b-L, ()

where b is height of wall (1 m) and U is a coefficient of transmissivity for wall in W/mK.
Alignment of analysed variants solution of thermal bridge (wall made from tile-brick Heluz

THERMO STI 44):

e V1 - absence of thermal insulation solution method,

e V2 -usage of tile-brick Heluz with cavities filled with expanded perlite,

® V3 -solution of thermal bridge using insulation material — foam glass Perinsul,

® V4 - solution of thermal bridge using insulation block from recycled material -

HDPE composite.

2.1 Results

Before comparison of variants V1 to V4 is in (Tab. 1) compared for each materials, or variant,
thermal conductivity coefficients 4 in unit W/mK. The variant using foam-glass shows best
thermal insulation. This solution method is in the price comparison rather unfavourable.

Tab.1)  Thermal conductivity coefficients

Thermal conductivity coefficient A

Material [W/mK]
Ax (horizontal) Ay (vertical)
(V1) tile-brick Heluz THERMO STI 44 0,102 0,674
(V2) cavities filled with expanded perlite 0,077 0,159
(V3) foam glass Perinsul 0,049 0,049
(V4) HDPE composite 0,090 0,090

A linear factor of transmissivity y, in unit W/mK, calculated according equation (1) is for
variant V1 to V4 compared in (Tab. 1) and on (Fig. 4).

Tab.2)  Linear factor of transmissivity

Material

Linear factor of transmissivity y

[W/mK]
(V1) tile-brick Heluz THERMO STI 44 0,146
(V2) cavities filled with expanded perlite 0,110
(V3) foam glass Perinsul 0,056
(V4) HDPE composite 0,080
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Fig. 4) Effectiveness of material solution and its price

3 CONCLUSION

The use of wastes and waste material is the most frequent and actual topic, which corresponds
to sustainable development. The tool to reduce usage of natural resources consists in an
efficient and possibly repeated use of resources - resource recycling.

From a group of waste can be selected a subgroup of waste formed by petroleum derivatives -
polymers. These materials belong to the group of thermoplastic materials and they can be
easily recycled. Suitable properties for recycling and for repeat usage for product production
available in the area of civil engineering waste polypropylene PP and waste polyethylene PE
in low-density LDPE or high-density HDPE form.

The recycled HDPE composite was used for solution of wall footing detail using a new
product - an insulation block. It is clear from results that recycled HDPE composite meets
requirements of comparable parameters of traditionally used materials. Qualitative properties
and durability of the construction are not aggravated.

Application of recycled HDPE composite together to an insulation block is a good example of
usage of recycled material in civil engineering with the purpose to save energy and protect
environment at mutual economical valuation.
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TO MULTIDUCTS
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Abstract

The contribution deals with value analysis of the engineering network multi-channel routes. It
focuses on this technological solution methods compared to standard technological methods
and differences in multi-channel lay methods with regard to current trends and technological
possibilities in the field.

The main part of this contribution is based on research done by the student grant competition
on Economy of technical solution utility tunnel. In the project, evaluation criteria for laying
methods are formulated and evaluated by using Dephi method. These evaluation criteria are
used for evaluating and assessing different engineering network storage systems afterwards.
In conclusion, the theme of the topics future situation and evolution trends are partially
developed.

Key words

value analysis, laying methods, multi-channel, multi-duct, SMST, collector, engineering
network storage system, facilities, comparison, decision, decision-making process, criteria

1 INTRODUCTION
1.1 Overview

In these days, the topic of engineering network lying becomes more and more important issue.
Old networks are becoming obsolete and they don’t meet environmental, moral and
technological requirements. After decades of these facilities lifespan, material possibilities
and technologies made a big step forward. When in need of replacing old facility or building a
new one, we have much more possible solutions we can choose from. This decision-making
process often seems pretty clear, but when examined carefully, it becomes more and more
complicated and complex. In this paper, some aspects of this decision-making process will be
dealt with and some important issues will be pointed out.

It’s not necessarily connected with building environment, but it’s about whole human society:
people want to live in highest possible comfort, where all their needs are satisfied. It doesn’t

' Ing. Petr Matgjka, CTU in Prague, Faculty of Civil Engineering; Thékurova 7, Prague, Czech Republic;
petr.matejka.1 @fsv.cvut.cz
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matter, whether we refer to basic needs, or whether we are talking about life standards and
luxury requirements. Trying to satisfy all these needs is nature of every person with no
exception. But there are obstacles, of course. Sometimes, we don’t know what we really want,
because we are not familiar with assets and benefits of possibilities, we don’t actually know
possible solutions at all or we don’t understand impacts and consequential and synergy effects
of our decisions. Sometimes, there are conflicts between our different needs and sources, so
we have to find the best possible solution with compromises, which often means, that our
needs are not fulfilled completely. To make responsible decision, we don’t need only to
understand problem. We have to completely understand our needs as well and we need to
understand connection between our needs, sources and problem we are solving. This article
deals with the first part, trying to analyze actual view on the part of our needs — engineering
network systems and their different technological storage methods.

1.2  Background

This paper is part of the longer term research (SGS 10/016/OHKS/1T/11 Economy of
technical solution utility tunnel), where different types of engineering network storage
systems are analyzed, evaluated and compared. The aim of this research is to formulate
differences between different laying methods (mentioned later in this paper) and to examine
modern technologies and their competitiveness against classical laying methods. Research
deals with the lack of knowledge about multi-duct and collector networking, which negatively
affects sustainable development and technology progress in facilities construction branch.

When referring to “future research” or “research”, it is basically a reference to this work,
which is in progress by the time of writing this article and cannot be fully used as a source.
On the other hand, it can be understood as a suggestion to examine problem more carefully
and from different angle as well, because this paper cannot cover all complex aspects of this
topic and it concentrates on topics highly specific part.

1.3 Classification

In this article, four different network storage methods are examined:
¢ (lassical laying method directly into the ground
e Multi-duct (multi-channel) solution
¢ Collector solution

e SMST (Modular system of mobile associated track) solution [1]

These methods represent ways, how engineering networks could be constructed and stored.
For example, they do not cover other perspectives like technologically different methods how
to put network on its place (classical vs. no-dig technologies etc.) or they do not specify type
of network (electricity, water, gas etc.) or its dimensions. This is for the purpose to make
decision-making process clean and understandable for analysis purposes. In case of real life
decision-making process, all these other factors and perspectives have to be understood as
well and should be put together. Making decision based just on the one factor would be
terrible mistake. In case of analysis, breaking whole complex problem into shards is one of
the first steps to fully understand complex problem.
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Speaking about different laying methods mentioned above, SMST method stands beside other
three, because it is incomparable with them in many scenarios. This is because of its different
nature, being only one facility built above the ground, which could be, but is not necessarily
true, for other three methods. Therefore SMST method is in the analysis just to make the list
completed and to provide further comparison in case of need. The crucial part of this paper
deals basically with the first three methods.

2 BASIC DECISION-MAKING PROBLEMS AND ASPECTS

When making decisions about what engineering network storage technology to use, we
encounter many different problems. Only by eliminating or by understanding these problems,
our decision can be precise. It’s not necessary to solve problems connected with decision-
making, but knowing possible problems allows us to fully analyze whole topic and adjust are
decisions. In this chapter, some of the most important topics will be briefly discussed. Their
impact on the decision-making process is absolutely crucial, but has different character, than
what the main aim of this paper is - value analysis. Topics referred in this chapter have
specific role. They have direct impact on whether chosen technology could be or could not be
used. In other words, based on topics discussed in this chapter (which can limit us from some
solutions or direct us to some solutions), we should be pretty sure about what technology is
probably the best for us to use. On the other hand, many cases are not so clear and that’s
where value analysis should be considered to support our decision.

2.1  Qualification, awareness and legal obstacles

Qualification in the term of general knowledge (qualification of subjects participating in
decision-making process) is one of the most important factors, because it limits us from
making fully eligible decision. With lack of qualification, we may be limited to solutions we
know or we can wrongly assess costs and benefits of compared solutions. Qualification of
other subjects in the realization process can limit us as well. For example, our plans can be
limited by state policy like area management etc. We should properly identify these threats
and understand limitations we have to respect or overcome.

2.2 Resources

Resources can limit us from preferred solution realization and make these solution restricted
to us. Resources can cover topics like finances, workforce qualification, technology level,
machinery conditions etc. Based on resources, we may be forced to use specific solution with
no regard to other aspects. Resources can highly influent other aspect of our decision-making
process by making otherwise less important factor crucial.

2.3  Site and technological conditions

Site and technological conditions cover all aspects, which specify project we want to realize.
Building in the city is different than building on “green meadow”. Every kind of engineering
network storage systems has its advantages and disadvantages. Where we need many
connections, we will consider multi-ducts or even collectors. Where there is no need for
jointed networks, we can prefer classical laying system. We have to consider space
limitations, construction pollution limitations and all these aspects, which may be in some
cases not only partly important, but absolutely crucial. Sometimes these factors will determine
storage system we will use, because they restrict us from effectively using different ones.
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3 VALUE ANALYSIS

As a part of the research (spoken about in chapter 1.2), value analysis of different engineering
network storage systems have been made. Four different variants of storage systems (chapter
1.3) have been examined and 14 decision-making criteria have been formulated using Delphi
method with the help of many respondents from different branches more or less connected
with engineering network facilities. Based on Delphi method research, weights of criteria
mentioned above were calculated. As a result, table with criteria have been made and this
table was, with the help of respondents, used for four different engineering network storage
systems comparison. Data gathered this way were used analyzed with some of the value
analysis decision-making descriptive methods. This chapter deals with results of this value
analysis.

It is important to have in mind that value analysis does not provide us with real data of actual
situation in referred construction branch. Value analysis tells us, how respondents
(professional public in this case) see situation in referred construction branch. And that’s
difference. Although results gathered from value analysis could be easily used for decision-
making process, another part of the research (see chapter 1.2) is comparing value analysis of
data gathered from respondents with real data. Unfortunately this is extremely complicated
and often even impossible. When talking about Costs, there is no problem of comparing
items. When talking about Moral lifespan, it is much more complicated and full assessment of
compared technologies is uttermost complicated. Therefore it’s important to have in mind that
we should not refer to value analysis in this paper as to real world description. We should
refer to it as to the way how the real world is understood. Confronting these two categories
can then direct us to discrepancies and help us find mistakes of our decision-making process.

Another important fact is that value analysis could be completely different from different
point of views, based on project cycle participants. These are: investor, designer, end user,
contractor, network owner and state. Value analysis in this paper consists mostly from
investors, designers, end users and contractors. In the future research (see chapter 1.2), this
will be treated in more detailed way.

3.1 Criteria

Based on Delphi method survey, many different decision-making criteria have been gathered.
These criteria have been analyzed, aggregated a