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Abstract
The paper emphasizes important role of the dyrmaneit changes and turbulent nature
of the construction process, which enforces theetitirknowledge to adapt to the current economic
situation. Under such conditions, the applicatidrkoowledge in practical action should be supported
by a analitical model and detailed case studiegdonerate the most appropriate diagnosis.

1. INTRODUCTION

In order to eliminate the risk that may arise ia tonstruction process taking the decision
should be based on considerations deeply analyzéihg into account the variability
of the phenomena in the environment.

The construction is carried out in conditions ofosyg turbulence, which is linked
to external and internal factors creating theseditimms. The external factors may include
changing legal and tax regulations, volatile marigtich is reflected in the changing demand
for goods and services, with its source in the ghmanfinancial possibilities of consumer, still
emerging market of competition with changing suppfygoods and services, fluctuations
of currency exchange rates and interest rates,ajnid development of technology, political
events, shortening of products life, new techn@sgupporting the economy. Investors are
becoming more demanding in terms of quality itenthefr order, performance and reliability,
such as various types of installations includedh project. The dynamics of the projects
and the associated turbulence also results frormgdsa in the organization of work
and production. The use of automation, both ingre$CAD - Computer Aided Designing),
in preparation of production (CAP - Computer Aideénning and CAO - Computer Aided
Organization), in the control of production proass(CAM - Computer Aided
Manufacturing), in measurement (CAT - Computer Aid€esting) and quality control
(Computer Aided Quality Control) is increasing. i#uation where the long planning periods
accompanied by a short turnaround time becomesitbe

Situation of turbulent environment requires companto continuously, dynamically
adapt to external conditions and permanently fond modify company's internal policies
and its organization. It creates a kind of feedbawichanism, the interaction between
the organization on the environment and vice veidee direct internal factors affecting
the implementation of the project in the turbulerinditions include: the structure
and relationships of individual departments andrmss units, the flow of information, skill
development and application of current knowleddee flexibility of the organization
to change. Increase of flexibility for change camtcbute to better align of the organization
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to the rapidly changing environment. The compang k& present and offer customers
solutions that set it apart from the competition.

Appropriate course of action of the company shdwddto integrate the needs of the
market with the organization of the company. Innmra activity is emphasized by most
theorists and practitioners of management [1,2].

Alan Greenspan in his book [3] expresses views omew era - an era of turbulence.
Globalisation and modern technology of communicatioe factors that changed the face of
the global economy and increased dynamics of téaaship between the parties.

This also applies to construction processes. Suwiditons are favorable for the
formation of turbulence, to a greater extent thafeva years ago in isolation from global
events surrounding. In view of the correlations loical economies creating one
macroeconomic system that is sensitive to changedlactuations in the various parts of the
world, turbulence is the phenomenon occurring fome time permanently. Therefore,
companies need to create and update systems feretif scenarios of possibilities. Terms of
orderly economy and without turbulence occur inrraand shorter periods.

According to P. Kotler and J. Caslione [4] turbulerare the norm in both the companies
and the markets, contributing to the confusionksrisnd uncertainties. A small change,
turmoil occurring in a given place and at a givenet can cause, according to the "butterfly
effect” serious consequences in another remotéidocar industry.

In their strategies, construction companies neefihtba solution on how to respond to
the ever changing conditions which constitute a mlaration in the implementation of
investment, on the other hand, however, can bepaortunity, a new challenge in space and
action, bringing the long-term tangible benefits.skems that risk and uncertainty are
characteristics that have dominated the marketraadhed a much higher level than in the
past.

It is important to be aware of the risks that maisea so the different types and
circumstances of his creation will be examined.

2. THE EXTERNAL AND INTERNAL RISK FACTORS

The company is conducting business in the influesicéenternal and external factors
determining a risk of that business. It is impott@nidentify those factors and their inclusion
in the business. Internal and external determinaintsk elimination are illustrated in Figures
1and 2.
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Fig.1. Internal and external context of risk elimination

Source: own analysis
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Fig. 2. Internal context of risk elimination

Source: own analysis

In the process of decision-making by senior comparaynagement intelligent decision
support systems, using mathematical modeling, ¢ayp @n important role. These modern
tools should find wide application in the era oé tinformation society in which knowledge
covering many disciplines of life has become thigdat capital and the skilful management
of knowledge is the key to the success of the ptoje

The paper analyzed a variety of activities aimedbath inside and outside the
organization, but these actions are presentedrinladisciplinary approach.

3. RISK, UNCERTAINTIESAND THEIR DISTRIBUTION AMONG
THE PARTICIPANTSIN THE CONSTRUCTION PROCESS

Among the tested types of risk are: business mslestment risk, economic risk, social,
political, etc. The risk can mean many differenepbmena, has different definitions and
different ways you can approach him. Even just ingkat the problem from a different
perspective influences the perception of risk. ifvestor starting to build a new supermarket
is interested in expenses associated with thieprap fit within the budget, and in opening
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within the stipulated time. The purpose of the caxtor is profit from this investment. The
risk of his point of view is reflected in the maeagent of the design, in order to achieve the
estimated profit. Each party sees the risk fronffarént point of view.

The environment in which you are making decisioas be divided into three areas:
security, risk and uncertainty.

Confidence takes place only where you can spegsifigtey what will happen over time,
affected by the decision. Such situations do nppbka too often in the construction industry.
Decision is made under risk when making decisiongitively or reasonably can identify
probability of a particular event. The risk occuisen calculating the likelihood and amounts
to quantify. For example, past experience showsytitia can build a 25-storey office building
in Poland within 30 months. There is an elementisif in the estimated duration of the
construction, but the data from the past give tkeiglon-maker at least some degree of
confidence that this can be achieved. The riskuaicess and the cost of failure can be
calculated with the probability of failure.

And uncertainty can be defined as a situation iickvithere is no historical data relating
to the situation considered by decision-maker. Aangple would be to build a 80-storey
office building in the country, which had never Ibguch a facility and the decision-maker
may also not have any knowledge of the constructindustry in this country.
Construction organization must operate in an enwrent full of uncertainty. The aim is to
identify, analyze, evaluate and act in risky caods. During the process of risk management
the uncertainty is replaced in risk.

In the case of the construction industry risk isseam more appropriate than the
uncertainty. Even in the case of the second exarsplae information is available on which
you can base the estimation of the duration ofriiestment.

Construction projects consist of hundreds or ehentsands of interacting activities. Each
of them is connected with the problem of cost, fiqueality, order. The costs and duration are
uncertain. There is an approach, still surprisingymmon, consisting of ignoring the
existence of uncertainty in the hope that all gagsvell. Another attitude is seeking views
and experiences of expert and intuitive approadhegroblem.

These risks and uncertainties should be identifiedstructured way, to try to remove the
uncertainty.

The dynamic risk is related to maximizing the pb#isy, for example, it may be associated

with the introduction of new innovative productsyriamic risk means that they will be both

potential benefits and losses, it is risking a lolssomething to get something uncertain. Each
decision in the field of risk management includgeainic element governed only by rules of

practical risk-taking.

Static risk refers to potential losses only in &itons where people tend to minimize their
losses by avoiding risk.

Each risk includes both the element of danger &adlenges. Possibility, opportunity is a
threat to those who predict failure and a challefogehose who expect success. Pessimists
exaggerate the potential losses and understafmtkatial gains.

Taking risks like a challenge, but when calculatthg chances and risks, most people
ignore personal factor — the person making thesaasent.

No matter how good and meaningful is any analgsman always takes a

decision on the risk. When taking risks some bpsitiples are:

— apreliminary analysis of the profit and loss actdpu

- the planning,

— adetailed analysis of the sources and consequehces,
— alternative options as collateral,

— seeking the advice of experts if needed,
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— considering the subject of control and uncontrddaltsks.

Intuition suggests that a group of people, compaaypagement, boards typically decide
on a solution more risky than the average indivichfatheir own previous decisions. The
phenomenon of shifting the risk is expressed infdet that the group's decision-making
process moves to riskier positions in most cased Bn almost all circumstances.
Sociologists seek to explain the causes of theghenon of shifting risk. One of the reasons
is that risk taking is associated with courage,clvhinay be socially more desirable than
conservatism. Most people considered to be novelisg to take risks than anyone else.
During the exchange of views among group those iesls inclination to take risks tend to
increase the level of risk to be seen as courageocather than cowardly.
The second reason is the fact that because ofntlegianal ties between debators individual
feels less responsible personally for the failuréhe risky option they would have rejected if
they had decided independently.

In the process of building the distribution of rigktween the various parties involved is
different and involves the responsibility and theopge of their activities. There is a
relationship between the propensity for risk-takargl creativity, which limits are generally
lower, the risk of making a particular decisiorsisaller. The graph below, which is based on
the author's experiences and observations, pretbenébove relationship.

Architect  Designer Planner Architect Cost General
Landscape Controller Contractor
ORisk
B Creativity

Fig. 3. Risk and creativity among the participants of ¢aretion process

Source: own analysis

Figure 3 shows how to classify the people workimghe construction industry through
their creativity and risk. Architects are innovatiand their operation is exposed to medium
risk and cost analysts are not very innovative their operation is exposed to higher risk.

CONCLUSIONS

This paper presents aspects of risk within the dtnaent activities in the turbulent
environment. Proper risk identification is a preansge to further management. An additional
difficulty is turbulent environment. Risk measuramhand analysis allows to find a solution
to the elimination or reduction of risk.

2352



In the construction process because of the mudiipliof factors involved and the
complexity of the determinants, there are sevengbirtant features of turbulent

environment indicated in the article.

According to the author of this publication the lgmas the development of the
management of the construction process in a tunbelevironment continues to be developed
in the direction of simulation methods based oarfirial models.

RYZYKO W PROCESIE BUDOWLANYM
W OTOCZENIU TURBULENTNYM

Streszczenie
W artykule podkrdono wang role w procesie budowlanym dynamiki zmian i turbulentny
charakter otoczenia procesu budowlanego, co wymbgzace dostosowanie wiedzy do aktualnej
sytuacji gospodarczej. W takich warunkach aplikagjadzy w praktycznym dziataniu powinna: by
poparta modelem analitycznym i szczegagtamalizz przypadkow dla wygenerowania najbardziej
odpowiedniej diagnozy.
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