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Abstract: This paper focuses on the marketing tools of enis, operating in the field of modern methods of
construction. One of the way to get enough inforomeéibout its formation is marketing researchhis tase, it was used
and focused on one area of this vast complex a$ides, namely on the marketing communication efcbmpany. It is
necessary to explain the basic concepts, divisadsnethods on the input part. These are therféraed to the general,
where the above-mentioned marketing research idumbed using fixed procedure steps. The main aimesgarch is
analysing of marketing tool and set model of manigetool from a point of potential investors ingHield. Modern
methods of construction present new trends in @mgjineering industry and its exploitation is detieg on good
marketing stratagy and communication tools. Resddtained through its in-depth analysis are aintetkaigning new
recommendations for companies in the field and tb@inmunication with the public as well as selegtappropriate
promotional advertising tools. Tha main aim of tesearch is set to model of effective marketing erdmunication
tols for implemenatation of modern methods of cartiton in civivl engineering industry in Slovakia.

1 Introduction 2 Theoretical background and problem
The success of enterprise is largely related with t statement
status and perception of enterprise in societyprésent, The concept of marketing has a number of definition

marketing is one of the most important tasks thates t0 |ndividual authors define marketing as follows. The
attract and retain customers. Keeping and gettif§merican Marketing Association (AMA) defines
customers is only possible if the needs and wissfes marketing as an activity, set of instructions anatpsses
customers are known and the requirements are rttet befor creating, communicating, delivering and exctiagg
than the competition. Every enterprise has setsgbatt it offers that have value for customers, clients,neas, and
wants to achieve. They must face negative impatts asociety in generally [1]. According to Philip Katlend
threats to achieve the desired goals. The Wayachrdhe Kevin Lane Ke”er, marketing is a social proceg@[ﬂgh
set goals of the business and to be able to meetdbds \which individuals and groups acquire what they naed
of customers, that is to say, the reconciliatioralbthese \want through the creation, supply and free exchasfge
areas, solves the marketing strategy. Buildingitalsie  products and services with others [2].

strategy is accompanied by a range of activitied an Other authors, for example Kavska defined
decisions that deal with business environment &Ssuenarketing as a thought process that puts the winrfasst
products, pricing, distribution channels, commutier®s, place [3]. It is completed by the organization bkt
and many other parameters. On the basis of thet® fa enterprises and the activities it performs, in sueray that

provides an insight into marketing communicatiomtth the needs of customers are identified and satisfied
analyzes and suggests communications between Htie pueffectively.

and company.

~1~

Copyright © Acta Tecnologia, www.actatecnologia.eu



Acta Tecnologia

- International Scientific Journal about Technologies

Volume: 3 2017 Issue: 1 Pages: 1-5 ISSN 2453-675X

THE VIEW OF INVESTOR’S ON POTENTIAL OF MARKETING TOOLS FOR IMPLEMENTATION OF
MODERN METHODS OF CONSTRUCTION IN SLOVAKIA
Tomas Mandic¢ak; Annamaria Behiinova; Jana Smetankova; Gabriela Hanec¢akova

A marketing mix is a well-known set of marketingl®
that serve to achieve the specified marketing gofn
enterprise on the selected market. Frequently faeithe
sake of brevity is also the term "4.P". E. Jeroneistthy,
designed the marketing mix tools as follows [4]:

- product,

- price,

- place and

- promotion.

It is possible to see in this context also the tatdiof
other tools, which together with the above cre&®" -
4.P and people, or even "7.P" - 5.P and physicdeace
and processes. For the purposes of analysis iartiae
we are based on the basic division into 4P [4], [5]

The product needs to focus primarily on the quatity
the product or service, its strengths or weaknedsabe
market research it is necessary to ascertain whittbie is
interest in products or services and whether theee
potential customers. If there is a lot of competiton the
market, it is necessary to distinguish it fromMarketing
is important to know the market perfectly, so artlugh
analysis is needed [6].

The price is an important factor in the market. gbal
is to analyze the potential of the customer andhseprice
as expected. An important factor influencing saealso

o filigree structures.

All of these methods must be suported by effective
marketing strategy and tools, for example sociatlia®
printing materials and all others. Question of tétd is

follow: What marketing tools are effective for
implementation of Modern Methods of Construction
(MMC).

3 Methodology
3.1 Research methods and data collection

The establishment of research in construction imdus
was carried out in a logical sequence. Based boratugh
analysis of theoretical approaches it has beerbasic
research problem of research in construction imgwstd
fundamental research questions raised. Subsequndy
Formulated main aim of the research, which is sttpgo
by partial objectives. The methodology of the waird
methods of research, we define the research mdtgydo
of processing. We have identified a sample clattifg
methods of data collection and data processingadeth

In research in construction industry were exploited
empirical research methods research. In the emapiric
methods have been used on a larger scale observatio
guestionnaire surveys, interviews and represeemtof

the point of sale itself and time. On a right-hahdegnterprises. From theoretical methods it was mestu

occasion, it is possible to increase sales setiara$ [6].

method of abstraction, analysis, synthesis methafds

The last part of the 4P basic division is promationyquction to deduction. It was extensively alongthwi

Properly selected product or service presentagortarget

potential customers and rapidly increase produtdssa

services. According to the target group, it is 138aey to

application and even the method of comparison.
Data collection was conducted by the questionnaire.
Questionnaire was designed and distributed in releict

choose the right communication, sales promotionyg print form. Questionnaire was produced by enlin

advertising, public opinion and personal sales. frfan
selling tools are television, newspapers, magazin@sos,
exhibitions, fairs, flyers, city public transpoapps, blogs,

platform FORMEES in electronic form and print forime
research sample was approached by e-mail and pérson
with the request to participate in the researchallwere

promotional materials, promoters, billboards, p@ste jnierviewed 413 of respondents.

radio, internet, social networks and mailboxes [6].

Modern methods of construction are applied in thg 5

construction industry as a type of innovative cangtonal
methods that are preferred over traditional contivnal
methods. They offer a number of advantages suchsis
time, error, better life cycle prognosis and low
environmental impacts [7].
Therefore, modern methods of construction can
divided into [8], [9]:
a) off-site techniques
o volumetric (bulk) constructions,
0 panel construction systems,
o hybrid constructions,
0 subassemblies and components
b) on-site techniques
o wooden frames,
o isolated lost formwork,
o thin masonry bond,

o lamellar frame constructions,
0 tunnel forms,

e

Research sample
Breakdown of research sample is very important in
terms of correlation between the studied varialiles to
the content page of research was defined basic
Epecification of the statistical of research sample
The survey was attended by 413 respondents with a

b;?ercentage of 41% of women and 59% of men (Graph 1)
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Distribution of respondents by sex

m\Woman
Man

Graph 1Distribution of respondents by sex

The aim of the research was to address respondent

different age groups. Of the interviewed responsiethie

largest number of interviewed age groups was 20-2
namely 82% of the respondents. Other age categoeies

represented by the following percenta@saph 2):
- in age 20-29 years — 3%,
- in age 30-39 years — 7%,
- in age 40-49 years — 3 %,
- andin age over 50 years — 5 %.

Distribution of respondents by age
m0-20
m20-29

m30-39
3%
5%

@40 - 49

3% Dover 50 years

7%

Graph 2Distrubution of respondents by age

Respondents addressed reached above all univeréégi}l

education (up to 41%) and higher education in igld Df

construction 21% of respondents surveyed. Resptsde

with basic education (2%), secondary education {329d
secondary education in construction (7%) partigigan

the survey, se€raph 3.

Distribution of respondents by education

2% basic education

21% m secondary education

m secondary education
civil engineering

0,
40% higher education

higher education- civ
engineering

7%

Graph 3Distrubution of respondents by education

From Graph 4 it can be seen that all the territorial
categories of the Slovak Republic were represented
individual questions. Of the total number of respemts,
the largest share (50%) of PreSov region was fatbty
KoSice region (34%), Bratislava region (5%), Banska
Bystrica region (4%), Zilina region (3% ) And Tién and
Trnava after (1%).

Distribution of respondents by region

m PreSov region
m KoSice region
Zilina region

Banska Bystrica regign

Trensin region

Nitra region

1% 4% 3%

5% 1%
2% Trnava region
(o]

Bratislava region

Graph 4 Distribution of respondents by region

4 Research results
The marketing department of the enterprise detemin
the marketing strategy, that is the form and amaint
advertising it wants to raise awareness of theetaggoup
and thus minimize its costs to maximize profitse Thsult
he survey has shown that media perceptionstasid
ity to engage with different groups vary corsably
ﬁepending on the age group of respondents. Basttbsa
acts, it is necessary for an enterprise to defin@rget
group and then choose appropriate promotional media
Age is an important input as a group of people aréain
age range manifests itself in most of the sameakoci
features, interests, and specific requirements. nWhe
choosing an ad, you need to take these facts into
consideration and choose the appropriate way teréide.
Individual age categories favor the following prdiapal
tools. From Figure 1, the most effective ways aihpoting
in different age categories are:
- at the age of 20radio, internet, facebook, social
networks andmail are the most accessible media,
- at the age of 20-29 and 30-39, ilmkernet is the
most accessible medium,
- aged 40-49 are the most populadlio andinternet
media
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- and over the age of 50 are the optimal tool forTable 1 Ranking of marketing toolsin selected research groups

promoting radio, tv and the internet. (age group 20 -29 years)
REPLY MEDIA SORTED ACCORDING TO THE
APPLICABLE USABILITY
e e 1 Tabloid magazine, videos
Posters Magazines B IR A
o Gm\;gr . Newspap'er, specialistic ma'gaz!nes, leaflets,
: BP'”bf-‘*“i 2 TV, social networks, applications, blogs,
x - osters
diindc mailboxes, exhibitions/fairs
Social Blogs umrt
Nmrk‘ . . . . .
Advertising Radio 3 Specialistic magazines, billboards/posters,
iietiai A UMT, radio, advertising materials, promoter
s Promoter materials
IMPACT Promater 4 Facebook
5 Internet
-30-39 years -40-49 years
= aie=. a0 UMT- Urban Mass Transportation
GREATEST — _ Table 1 shows that respondents aged 20-29 havlargest
IMPACT s, | I e influence tabloid magazine and videos. Based onltees
Magazines GREATEST Magazines | u ’ | c g ZI Vi .
ailboard, | - IMPACT sibeard, | frOM this research is necessary use these toolbeftber
Posters Posters implementation fo modern methods of construction.
Leaflets Leaflets
: Table 2 Ranking of marketing toolsin selected research groups
Radio Facebook (age group 30-39 years)
Advertising Mail
materials REPLY MEDIA SORTED ACCORDING TO THE
P
T fosioter APPLICABLE USABILITY
1 Applications, videos
SR Tabloid Magazine, UMT, TV, social
Journal 2 networks, blogs, mailboxes,
Billboard, exhibitions/fairs
Posters
o Newspaper, specialistic magazines,
ﬁm“;ﬁ’ — 3 billboards/posters, leaflets, radio,
it advertising materials, promoter
*UMT- Urban Mass Transportation 4 Facebook
Figure 1 Scheme of effective marketing tool s broken down by 5 Int t
age group nterne

UMT- Urban Mass Transportation

Based on the research, the so-called “Model of
marketing tools”. The model is broken down by indiaal ~ From Table 2 shows that respondents aged 30-39thave
target groups, specifically by age. The model tiethie greatestimpact on applications and videos. itterfesting
tools that have a greater impact on the targeeaodi This knowledge achieved by research. Research shows, thi
view is according potencial investors. group of respondends are finding a lot of informatand

Due to the fact that interest groups are 20-2936189 they want to see some documentary and relevanineso
years of age for the companies concerned, thewfollp
Tables 1 and 2 point to preferred marketing toglshiese Conclusion
target groups. Selection of these grou is not rando  The basic philosophy of the company is customer
According priviously researches, these groups ablge satisfaction. Each enterprise has certain goatsttiants
are the most probably for buy or achieveing of lesus to achieve by doing business, linking and alignthg
There are really potancial grooups. spectrum of successive decisions and activitigsabaall

. the marketing strategy in a comprehensive way.
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The marketing strategy decides on issues related to and Built Environment. [cit. 2017-06-09]. Available

market or internal market, products, pricing, disttion,
or marketing communications, and others.

The conducted marketing research brought a pictfure
public opinion, modern findings and recommendatioms
modern methods of construction and on the tooltheif

on:<https://www.researchgate.net/profile/Mohammad
_Rohani/publication/263274970_Advanced_visualizat
ion_and_simulation_techniques_for_modern_construc
tion_management/links/0f31753a57a84639fa000000.p
df>

promotion and advertising. The proposed model &irth[8] A guide to modern methods of conctruction. [iDa]

defines the marketing tools that are key and reletathe
promotion of products in the given area from thapof
view of customers, that is to say potential investand
pointed to the low-efficient promotional tools.

NHBC Foundation [cit. 2017-06-09 ] . Available
on:<http://www.trentglobal.com/docs/A%20Guide%?2
0to%20Modern%20Methods%200f%20Construction.
pdf>

Final model of effective marketing tools for betteff9] DOHERTY, T.: Modern Methods of Construction

implementation of modern methods of construction is (MMC)

possible use in conditions of Slovak civil enginiegr
industry. It must be said, it's a generall modedeohon
selected research sample. Construction market b
specific conditions nad factors. Probably, these ar

& Eco-Building.
Housebuilding Conference.
Available

on:<http://www.buildstore.co.uk/lenderconferende/si
-files/pdfs/presentations/Tim-Doherty-MMC-&-Eco-

[Online]  Lenders’
[cit. 2017-06-09 ]

interesting marketing tools according this group od Building.pdf>

respondents. Construction companies should be thing

about other factors, that impact on beter implnteriza
offer of modern methods of construction.
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Abgtract: Learned the characteristic of the risk in a corgp#ime causes of occurrence of risk situationsravealed,
methods for assessing risk situations and idedtifiays to eliminate the risk in the enterpriseu&ibn of risk in the
company it is a main opportunity of company develept. It is mean that in different cases company manage of
this risk and forward there to best way for the leshmmpany.

Introduction the worker can strike against, but how the cordactcome

Situation of risk in the company it is a main ogpoity ~ about. _
of company development. It is mean that in différeases * Struck-by — Can the worker be struck by anything

company may manage of this risk and forward thebest  While doing the job step? This means that sometinioges
way for the whole company. and strikes the worker abruptly with force.

Risk - activities related to overcoming the inebita « Contact-with and Contacted-by — Can the worker be

uncertainty in a situation of choice, in whichstgossible contacted by anything while doing the job step? The
to quantitatively and qualitatively assess theliliand of ~contacted-by accident is one in which the workeddde
achieving the intended result, for example, disardecontacted by some objects or agent. Can the wadme

deviation from target [0]. in contact with some agent that will injure withdortceful
contact? Any type of work that involves materials o
1 Risk classification equipment that may be harmful without forceful cattis

a source of contact-with accident.

 Caught-in and Caught-on — Can the person be taugh
in, caught on. Or caught between objects? A caimght-
accident | one in which the person. Or some pahtiobr
her body, is caught in an enclosure opening of sam
Can the worker be caught on anything while doiregjtip
step? Most aught-on accidents involve worker’shitay

. Internal — planning, decision making, labourP€iNg caught on some projection of a moving object.

organization, human resources, technology, financiab.°Cathhlt'bgtWeer;]_ .Csn worJ;er be caught between any
politic, labour discipline. objects while doing the job step’

« External — politic, social-economic, crime angv)a * Fall-Same-Level and Fall-to-Bellow — Can the wak
technical, climate, demographic, ecology [0] fall while doing a job step? Two hazards accouniiost
’ ' ' ' fall-to-same level accidents: slipping hazards tipghing
hazards. The fall-to-below accidents occur in it

Hazard identification is a process controlled b%vh | K ab q bove flal
management. It is important to remember that a arork ere employees work above ground or above e
and the results are usually more severe.

may perceive something as a hazard, when in fanay » Overexertion and Exposure — Can the worker be

not be a true hazard; the risk may not match thkimg . . db ion: that i h henfiered
that the worker places on it. After all basic stepghe Injured by overexertion; that is, can he or she bare
while lifting, pulling, or pushing? Finally, can pasure to

operation of a piece of equipment or job procedaee h K ; 9. h ker?

been listed, we need to examine each to identibartus t e_l\_/\r/]or en.viionm_ent g:lause injury tr?t € Wlfr fer.

associated with it. Some hazards are more likelyctur _ These risks primarily concern the work of managers
with human resources.

than others, and some are more likely to produdeise S . .
Before considering some of the specific techniques

injuries than others. . 2 ) . .
The question to ask oneself is “Can any of thes%va'lable for organizations to identify _rlsks, sale
accident types or hazards inflict injury to a wafKeThere 'mportant factors should be noted about this psoféls
* The end result of the process should be a rigklage

are 11 basic types of accident [O]: e . : >
e Struck-against — Can the worker strike againsgcpec'f'C to the company or the unit, function, ey or
process (whatever is the focal point).

anything while doing the job step? Identify notyomlhat

Risk can come from both internal and external sesirc
The external risks are those that are not in degtrol of
the management. These include political issuehange
rates, interest rates, and so on. Internal riskghe other
hand, include non-compliance or information breache
among several others [0].

Thus, risks are divided into:

~T ~
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» Using a combination of techniques may produce
more comprehensive list of risks than would releaon a
single method.

* The techniques used should encourage open arid fra

discussion, and individuals should not fear reprfea
expressing their concerns about potential eveatsitbuld
give rise to risks resulting in major loss to tlenpany.

» The process should involve a cross-functional an

diverse team both for the perspectives that sughoap
provides and to build commitment to ERM.

* Finally, the process will probably generate agthy
list of risks, and the key is to focus on the “Wftan” rather
than the “trivial many”.

Some risks are dynamic and require continual orggoin
monitoring and assessment, such as certain markkt a

production risks. Other risks are more static aggliire
reassessment on a periodic basis with ongoing oramgt
triggering [O].

2 Risk analysis methods

The quality of the analysis depends on the acciaady
completeness of the numerical values and the walidi

the models used.an alert to reassess sooner shd

circumstances change. Both qualitative and quaingta

techniques have advantages and disadvantages. M

enterprises begin with qualitative assessmentslanelop
guantitative capabilities over time as their dexismaking
needs dictate (Table 1) [O].

Table 1 Measurement Techniques Comparison
Technique Advantage: Disadvantage
Qualitative * Is relatively * Gives limited
quick and easy | differentiation

* Provides rich| between levels of

information risk (i.e. very
beyond high, high,
financial impact| medium, and
and likelihood | low)
such as * Is imprecise —
vulnerability, risk events that
speed of onset, | plot within the
and non- same risk level
financial can represent
impacts such ag substantially
health and different amountg
safety and of risk
reputation  Cannot

* Is easily numerically

understood by &
large number of
employees who
may not be
trained in
sophisticated
guantification
techniques

aggregate or
address risk
interactions and
correlations

* Provides
limited ability to
perform cost-
benefit analysis

d

aQuantitative * Allows  Can be tim-
numerical consuming and
aggregation costly, especially
taking into at first during
account risk model
interactions development

when using an
“at risk”

* Must choose
units of measure

measure such assuch as dollars

Cash Flow at | and annual
Risk frequency which
* Permits cost- | may result in
benefit analysis| qualitative
of risk response| impacts being
options overlooked
* Enables risk- | » Use of numbersg
based capital | may imply
allocation to greater precision
business than the
activities with | uncertainty of
optimal risk- inputs warrants
return » Assumptions
uld * Helps may not be
compute capital| apparent

ost requirements to

maintain
solvency under
extreme
conditions

Knowing the characteristics of a particular typed an
characteristics of risk exposure to the compang th
business unit that exists in the company, ableei@idp
some ways to overcome the negative effects of ma gla
minimize risks. Risk analysis is through the artena
methods and techniques available to the managés in
activities. Risk assessment is able to send tlismifavour
of the company. In this case, actions concernirsg§ ri
management to be relevant and do not affect thergkn
principle in the company.

2.1 Methods of risk assessment

When we are talking about learning of the riskaditan
in the ompany we must first of all identifing thisk. After
this risk-manager may identify tools which can Isetp
forward situation to development all organisation.

Some techniques for identifying risk are [O]:

 Braingorming. This method combines all possible
proposals in the team about eliminating the riskagion.
The method helps to find the best options for wagkiith
risk, to find less costly solutions to the problevith a
higher efficiency coefficient

* Event inventories and loss event data. In a
brainstorming session or facilitated workshop (désed
later), the goal is to reduce the event inventoryhiose
relevant to the company and define each risk dpeoithe
company. The risk identification process can al&o
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seeded by available loss-event data. A databass@rant
loss events for a specific industry can stimulatéaat-
based discussion.”

* Interviews and self-assessment. This technique
combines two different processes. First, each iddal of
the organizational or operating unit is given aptate with
instructions to list the key strategies and/or dijes
within his or her area of responsibility and theks that
could impede the achievement of the objectivesh kit
is also asked to assess its risk management ciypabihg
practical framework categories

 Facilitated workshops. After the information is
completed and collected, a cross-functional managém
team from the unit or several units might partitégpem a
facilitated workshop to discuss it.

e SWOT (Strrengths, Weaknesses, Opportunities,
Threats) analysis. The strengths and weaknesses are companies that succeed in turning risk into resuits
internal to the company and include the companyiiee, create competitive advantage through more efficient
structure, and financial and human resources. Thgployment of scarce resources, better decisioringak

opportunities and threats consist of variablesidatthe 5,4 reduced exposure to negative events. Now iintiee
company and typically are not under the contradefior o, senior business executives to begin applyirgaad

Probability

Reduce Avoid

Retain Transfer

Impact

Figure 1 Risk matrix

management in the short run, such as the broadrspec «isk lens” to the business (Table 2) [7].

of political, societal, environmental, and industigks.

* Risk questionnaires and surveys. A risk questionnaire Taple 2 Enable risk manaa

ement, communicate risk coverage
that includes a series of questions on both intesnd [aydit The RISK Results len
external events can also be used effectively tatifye |committee Agenda
risks. For the external area, questions might bectid at |gnd
political and social risk, regulatory risks, indystisk, managemen
economic risk, environmental risk, competition rigkd so expectations
forth. Questions on the internal perspective magtdress Strengthen Value:
risks relating to customers, creditors/investotppdiers, risk differentially
operations, products, production processes, fasilit governance invest in the
information systems, and so on. and oversight | |risks that
» Scenario analysis. Scenario analysis is a particularly| Define risk matter to
useful technique in identifying strategic risks whé¢he strategy and generally
situation is less defined and “what-if’ questiohe@d be oversight with| |development;
explored. Essentially, this technique is one wayrtcover accountability| |improve
risks where the event is high impact/low probafilit for risk controls
 Using technology. Modern technologies can greatly management { |around key
help in dealing with the situation in the river.rlexample, the board and| |business
the creation of a working group, where employees of executive processes
existing units can communicate with each other and levels
suggest options for influencing the risk situation. Applying a Integrate risk Cost: reduce
* Other techniques Other possible approaches for proad “risk and overall cost of
identifying risks include value chain analysis, 88 | |ans” to the performance control spend
design review, process analysis, and benchmarkitty wW| |, ,ciness management by 30%:
other similar as well as dissimilar organizations. Embed an leverage
) ) enterprise automated
3 Enterprise risk management approach to | |controls more
Classic risk management as seen in Enterprise-wife » risk effectively
Risk Management acknowledges 4 ways of dealing with assessment a
risk: Avoid, Reduce, Transfer, Retain or Accepte3é monitoring
four strategies can be illustrated using a riskimathere into business
the impact of a certain event stemming from an swp® planning and
to a certain risk, is plotted against the probabilif that performance
event actually happening (Figure 1) [O]. management
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Coordinate Risk: align References

multiplerisk | risks to [1] The Importance of Risk Management In An
functions corporate Organisation, [Online], Available:
Improve strategy; http://www.careersinaudit.com/article/the-importanc
leverage acro§ |embed risk of-risk-management-in-an-organisation/  [15 Aug
multiple risk culture across 2013], 2013.

functionsto | |the enterprisq  [2] BALOG, M.: Production management. 1.vyd. Koice
expand and reduce p. 133, 2015.

coverage, risk overlap [3] CHARLES, D. REESE: Occupational health andtsafe
reduce cost through management: a practical approach! @d., p. 511,
and enhance | |improved 2000.

value to the | |coordination |  [4] Enterprise Risk Management: Tools and Techréque
business for Effective Implementation - The Association of
Company Enhance Accountants and Financial Professionals in Business
goals, business-level [Online], Available: https://www.imanet.org/insight
strategies an performance and-trends/risk--management/test?ssopc=1 [2007].
_b_u.sir)ess Enablg th.e [5] CURTIS, P., CAREY, M.: Risk assessment in pisast
initiatives organization to 2012.
differentially [6] Turning risk into results, [Online], Available
manage key http://www.ey.com/Publication/vwLUAssets/Turning
risks with _risk_into_results/$FILE/Turning%20risk%20int0%?2
optimized Oresults_AU1082_1%20Feb%202012.pdf, 2013.
processes and
controls at thef
business level Review process
Single-blind peer reviewed process by two reviewers
Conclusions

Knowing the characteristics of a particular typed an
characteristics of risk exposure to the compang th
business unit that exists in the company, ableei@idp
some ways to overcome the negative effects of m gla
minimize risks. Risk analysis is through the artena
methods and techniques available to the managés in
activities. Risk assessment is able to send thlisimi favor
of the company. In this case, actions concernirsg§ ri
management to be relevant and do not affect thergkn
principle in the company.

By creating a separate department of risk managemen
managers should give the head of the departmetatircer
powers, fill skilled workers, documented fix thmlis and
scope of responsibility assigned to managers and
employees. Thus, a clear division of labor and izl
work unit helps minimize costs that may arise ie th
process of overcoming the risk situation and psifesl
staff able to direct risk for the further developrhef the
company.

Risk is now becoming the fourth dimension of
business. People were the first dimension. Prdzassme
the second dimension during the height of the
manufacturing era. Evolving technology formed thiect
dimension. Embedding risk as the fourth dimensién o
business has the potential to fundamentally tranmsfow
organizations connect risk to reward.
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Abstract: Biomedical engineering is a broad field that ceveemwide range of medical disciplines. Increasingature is
linked to engineering and technology. There is eakthrough in chemical engineering and nanoteclyyolGurrent
progressive information, sensors and wireless wogies opens new means of monitoring patientsiatadpreting
patient health data. In this review article, weuon the field of biomimetics and inform about nEssibilities of using
wearable implantable systems.

1 Biomimetics

Engineers, scientists, and business people
increasingly turning toward nature for design inspon.
The field of biomimetics, the application of metsaahd
systems, found in nature, to engineering and tdogyp
has spawned a number of innovations far superiariat
the human mind alone could have devidéel]. The
reason is simple. Nature, through billions of yeafrtrial
and error, has produced effective solutions tonmenable
complex real-world problems. The rigorous com paritbf
natural selection means waste and efficiency are r
tolerated in natural systems, unlike many of th
technologies devised by humans. For example, ge
powered cars are only about 20 percent efficidrat ts,

Figure 1 Geckskin™ is a new super-adhesive based
on the mechanics of gecko feet [3]

gasoline is converted into mechanlcal work.

Biomimetics, also known as Bionics (a term coined
by an American air force officer in 1958), Biogrgsand To capitalize on the wealth of designs and prosesse
Biomimicry, has been applied to a number of filden  found in nature, Dr. Julian Vincent, the directdrtioe
political science to car design to computer sciena@entre for Biomimetic and Natural Technologies rat t
(cybernetics, swarm intelligence, artificial neusoand University of Bath in England, and his colleagueséh
artificial neural networks are all derived from iionetic  devised a “biological patents” database that wilhlge
principles). Generally there are three areas ilobioafter engineers to directly tap into nature’s ingenuigpdssing
which technological solutions can be mode[@}t 1.) the need to consult with biologists that they hemme to
Replicating natural manufacturing methods as in thely upon for insight into nature’s workings. Acdorg to
production of chemical compounds by plants and alim the June 9th, 2005 issueTdfe EconomistThe idea is that
2.) Mimicking mechanisms found in nature such aleide this database will let anyone search through a wadge
and “Gecko tape” (Figure 1)[3]. 3.) Imitating of biological mechanisms and properties to findureit
organizational principles from social behavior ofsolutions to technological problems.” Currently, . Dr
organisms like ants, bees and microorganisms. Vincent estimates that “at present there is onl%0&b
overlap between biology and technology in termshef
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mechanisms used” so there is a great deal of patémt center. The physician can then manage patient
this area. management based on transferred fata].

The biological patents database takes a differe@tl  Monitoring Parkinson
approach to providing examples of natural biologica Symptoms and progression of Parkinson's disease
technologies which fulfill the requirements of atpaular ~ (Parkinson's Disease) vary widely from patient atigmt.
engineering problem. As explained in The EconomisThe severity of the symptoms in these patients vaay
instead of searching by a plant or animal’s nanme, @onsiderably between the doses of drugs during the
engineer would query the database with a keywde li day.Making a precise assessment of the patierttitoan
propulsion” to get “a range of propulsion mecharssrsed and adjusting treatment for his or her needs istwfost
by jellyfish, frogs and crustaceans.” There aresotiays importance to the doctor.Patients often confusertraor
to use the database as well, including charaatgrizin  of Parkinson's disease with drug-induced dyskisesia
engineering problem in the form of alist of deblea which causes autoreports to be unreliable BEcause of
features that the solution ought to have, and @ndit of  these diverse experiences, it is hard for scientiistapture
undesirable features that it ought to avoid.... Sw, fa truly accurate picture of what it is like to livdth a
example, searching for a means of defying gravityhtn PDWorkable technology, including bioengineers,
produce a number of possible solutions taken fromacluding intelligent phones and smart clocks, is a
different flying creatures but described in engiv@e promising new approach that has the potential échssv
terms. ‘If you want flight, you don’t copy a birbut you and what kind of information is collected and skidrem
do copy the use of wings and aerofoils,’ says Dihe patient to the researcher. Intel has develeptaige
Vincent."While the system only contains about 2,50@ata analysis platform using the Amazon Web Sesvice
“patents” at present, Dr.Vincent aims to signifitan (AWS) infrastructure to identify the data accesssd
expand the collection to help engineers identiffjured  Parkinson's researchers across the globe.
systems and behaviors that might be useful in their
engineering challenges. There is great hope that

biomimetics will help mankind develop technologtbat In a research initiative that began in 2014, the
both reduce our impact on the environment arounahds Michael J. Fox Foundation (MJFF) has worked wittelin
improve our quality of lifg4-6]. Corporation to collect, measure and evaluate Psokis

disease symptoms using "smart" wearable PD techyolo

This open access model allows free access to data f
2 Loadable and Implatable Technologies people with PD directly to scientists, and can laiplyze

Current technological advances and trends support Bew traces and present a holistic picture of whateians

increasing interest in finding new solutions anchfe of  to live with Parkinson's diseaskne first set of data will be
healthcare provision. Innovative portable and walara available to qualified researchers this sumnijt.
systems (Smart Wearable Systems) offer solutioms f&esearch data is on the AWS and is made available t
affordable and personalized services in good qualihe Parkinson's physician and researcher worldwid@kihéo
systems are used to monitor patients 24 hours,arddneir  Intel's platformThrough analysis, the data can reveal new
own home and surroundings, according to pre-estaddi  useful findings about life with Parkinson's disefie
medical protocols.

Similar procedures could be used to detect 1)

For health monitoring, SWS can provide a wide rangepisodes by exacerbation’s COPD (chronic obstrictiv
of wearable and implantable devices, including ses)s pulmonary disease), 2) changes of functional aslitn
actuators, intelligent textiles, power suppliesyeldss patients, which have got stroke and those who have
communications networks, processing units, multimedundergone rehabilitation, 3) seizures in patienith w
devices, user interfaces, capture, data procesaimj epilepsy and other medical events in which the time
support software and algorithms decision-makings€he significant. He exact method of monitoring the gatiand
systems are capable of measuring life function$ sz the type of data collected and transmitted wouldy va
body and skin temperature, heart rate, arteriabcblo according of the disease concerned [1].
pressure, blood oxygen saturation, sensing sutéssion,

and generating an electrocardiogram,
electroencephalogram and frequency of breathing.2 Smart tatoos
Measurements are transmitted through a wirelessosen Bioengineers from the University of lllinois - who

network, either for a central hub, such as a Patdaigital work with colleagues in Singapore - have foundraw to
Assistant (smartphone), or are sent directly toealth insert flat, flexible, extensible electronic serssanto a
temporary tattoo that can resist wrinkling, bendamy
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twisting of the skin (Figure 2) [10].
microelectronics, which are thinner than human hau

These Conclusions

Advances in sensor technology and innovations in

water-resistant, could be used to monitor the ettt \earable technology have provided a number of new
signals produced by heart, brain and muscle withodevices ready to support innovation in medical and

irritation (Figure 3).

Figure 2 Smart tato[il]

{ Oi\.rx.\

.

Figure 3 The circuits’ filamentary serpentine shape
allows them to bend, twist, scrunch and stretcHewhi
maintaining functionality12]

Applications are extensive. Tattoos could be used t
monitor heart arrhythmias, sleep disorders andiaard

activity in premature babies, stimulating musci@sher
detectors, transmitters and receivers could belethto
the tattoo. Currently,

wireless transmitter. They hope that one day thidybe
able to interpret chemical information from thengld, 13].

bioengineers are working o

producing a small battery powered by solar cellsaor 'ﬂLZ] About

professional applications, including diagnostias,gsry,
and remote patient monitoring in indoor and outdeas.
Wireless medical devices provide new dimensions for
these applications. Biosensors, combined with eda®l
devices, can remotely monitor a person's healtlo@ie or
patient in the operating room in an "intelligentide" [7].
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