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INTRODUCTION

Timeliness of the topic

The increase of requirements against decision-rsakex natural inherent feature of
our economic development. Recent research achiewsmexplain the decision
mechanism in emergencies unlike previously, se itseful to examine this topic in

the context of firefighting managers as well.

Decision theory as a branch of organization andagament sciences has merely a
few decades of research history. The coercion efrigk reduction expectations of
business spheres significantly facilitated its eic a separate science. Therefore,
decision theory primarily examined fields, wherdexision-maker had by far much
more time to make his long-range decisions thafredighting manager coming
under decision compulsion in minutes. Naturallg tlase maps or the circumstances

are neither similar, so the decision-making medraréannot be identical either.

Considering the above, it is quite obvious thaigien theory mainly investigates the
decisions of economic mechanisms being an intggdlof our everyday lives. My
observations show that also the training of denismakers for emergencies
exclusively involves the examination, teaching astiuction of conventional
decisions. Having scrutinized the different levelstraining of the military, the
Police, disaster managers and firefighters, | edtithat organization, management
and decision theory issues constitute a part of tdaehing topic in all cases,
however, each issue only intends to transfer thssat organization, management
and decision theory knowledge, following the corti@ral trend, and only contains
information, haphazardly or tangentially, which Hilight the decision theory
background of the operational and tactical taskbhase in emergencies.

The background of decisions made during operatiandltactical missions is mainly
made up of rules of procedure, which, obviouslgngra great assistance, however,
they do not show the true mechanism of decisiordenmasuch situations.
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The formulated problems are typical not only fornigary. The training structures |
have studied abroad, as well as my internationglee@nce, based on my
relationships, also show that the main objectivethis transfer of conventional

decision-making mechanisms.

Considering the consequence that the decisions nradexceptional situations,
insisting on conventional procedures, may also\mn elangerous, | am convinced

that the study of emergency responders’ decisiochar@sm is very much justified.

Delimitation of the topic

Depending on the interpretation range of an emengemdecision-maker may feel a
kind of constraint before any decision. This iscofirse, completely different if it is
only about our daily routines (e.g. going to workern getting up), pleasant
consequences (e.gespronounced at a marriage) or the improvement ofway of
life (moving to a new home). However, the majoofypeople face, from day to day,
constraints of entirely different meaning and naturhese constraints are mainly
independent from their own will, meaning the totena, avoidance or termination of
some undesirable issues. The interpretation ofeime ‘constraint’ gains an ordinary
meaning here.

Further studying the term ‘constraint’, we can fiadsegment, where one or more
persons, or things that may be closely attacheleim, find themselves in a situation
or state, from where, based on their own capaislitmore or less, they are no longer
able to break free on their own accord. The intento terminate the negative state is
unambiguously desirable; therefore, it is closehd dogically linked totime
Resolving other people’s tight situations and re@aglthe desirable — at least neutral
— state is an obvious constraint from the parthef person granting assistance as

well.

Therefore, | regard all those who perform the improvement of a given state or
of the situation of persons, as a profession or aggation, under the pressure of

time, as emergency responders.
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Based on the above, from the aspect of my disgantdtconsider the persons below

emergency responders:

military decision-makers in war or under exercigeuwmnstances;

— fixed or rotary wing aircraft pilots and air traffcontrollers;

— police personnel performing operational or coverttioms, hostage
negotiators;

— first aid personnel, physicians performing surginérventions or working at
casualty surgeries;

- finally, those in the field of disaster managemand firefighting, who

intervene on an operational or tactical level, at#ed by law, and perform

command and control tasks; namely firefighting nggama and incident onsite

commanders.

Despite the fact that the profession or occupatibthe above decision-makers is
closely linked to emergency decision-making, theid® and specialties of the
individual branches may stand so remote to eachrdtiat their joint or detailed

discussion — also because of the extent of therdasn — would not be possible.

Due to the above, | have logically narrowed the tayet group of emergency
decision-makers to one that, on the one hand, wethows the peculiarity of
decisions made in such situations, | have my own @garience on it, on the other
hand, which may make my message authentic and mytdevements valid from

the side of practice.

During my previous career, | performed my dutiesaa$elicopter pilot in the
Hungarian Defense Forces; later, in the organinatibthe fire service, | fulfilled
different positions.Thus | did not only see the decision-making processf

military decision-makers, the air traffic controllers of helicopter pilots and

firefighting managers as an outsider, but | myselfctively participated in these
processes. Therefore, | have primarily drawn on thdessons learnt from the
decision-making mechanisms of the above three prafsions in my dissertation
in a way that | have intended to focus predominanyl on the decisions of

firefighting managers.
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Research objectives

During my researches, | have set the followingessas objectives:
1. Study the processes of classic decision-makingsasfeir opportunities and

define and justify their limitations;

2. Study the emergency decisions through specific @kasndraw conclusions

from them and explore the relationships;

3. Set up hypotheses and perform a survey with a gobygersons that can be
involved in firefighting management to examine thém determine the

peculiarities of the decisions;
4. Identify the circumstances and peculiarities of eyaacy decision-making;

5. Examine the procedures making emergency decisiane mifficient, draw

conclusions from them and explore relationships;

6. Set up models to understand the emergency decisadn$irefighting

managers;

7. Formulate the results of the lessons learnt andtioelships in form of
recommendations, and facilitate their utilizationthe initial and advanced

training of disaster managers and fire safety égperHungary.

Research hypotheses

In order to fulfill my achievements and to defime trend of my research | have set
up and scrutinized four hypotheses. The first ohnthem concerns the relationship
between the field of decision theory researchepresent and emergency decision-

making.

Based on my hypothesis, a method of dividing derisnaking mechanisms can be
established, in which the rules of conventional dogous thinking are not

infringed, but the decision-making mechanisms onetlperiphery of the research
fields of decision theory, preferred at presentceéve a standard role and parity,

so, explicitly the emergency decision-making offiighting managers as well.
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My second hypothesis is linked to the decision thdamowledge of firefighting
managers, based on the scrutiny of firefighter exttgl studying at higher education
establishmentsBased on my hypothesis, the students will give actoof the
diverse store of learning, but | exclude the poskib that they would provide
complex answers or solutions to the interrelatiorf epecial decision-making,
characteristic of their work, considering the framnark of institutionalized

training.

My third hypothesis relates to the practical obagon of firefighters, i.e. how often-
repeated activities influence their decisiorBased on my hypothesis, the
cornerstones of practical observations will be onéd as a result of the study, and
all the factors will be conceived, which would im¢nce or limit their decisions the
worst. | regard it as a clear achievemengmfiergencyr the category in relation, i.e.

limited timein an everyday sense, emerged predominantly.

My fourth hypothesis bears relation to the oridotatof task performance of
emergency decision-makers, which | intend to studilizing a control group, with a
word association methodased on my hypothesis, the division of answers of
firefighters demonstrably shifts compared to thesavers of the control group, i.e.
it is overrepresented towards intervention. Basednoy assumption, the division of
answers of the control group is identical amongketidentified categories, or will
show a very similar division, perhaps slightly undepresented towards

intervention.

Research methods

In order to achieve my research objectives, | hased the main research methods

below:

— | have compiled an individual study and resear@npto that they support
me the best to achieve my scientific objectives;

- | have studied the relevant chapters of Hungarrahiaternational literature
in connection of my theme, publications, studieanuascripts and the results
of the latest researches;
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| have participated in Hungarian and internatiopadfessional fora, study

tours and conferences, where | also delivered festlbesides gaining

experience, and exchanged opinions with other resea and practical

experts;

— | have collected information on other nations’ alia&ons, theoretical and
practical achievements;

— | have led consultations with top researchers atukrs representing this
specialized field;

— | have carried out purposeful searches in libraaesl databases in IT
networks;

- | have systematized my knowledge attained during oayeer, my
observations made as a firefighter and pilot;

— | have performed analyses from essays freely caufl a group students;

— | have compiled a self-designed questionnaire, Wighhelp of which | have
carried out a word association survey;

— | have elaborated the results of my survey and dreanclusions from them,

which | have transferred into practice (recommeioda), depending on

opportunities, and | am using them (teaching).

The dissertation shows my personal observationsumerous places and also the
background of their evolvement and consequencethink this cannot be a

disadvantage of my dissertation even if others e s objectivity.

I am convinced that the emphasized role of my pwsobservations enriches the
dissertation and thus makes it even more authefie application of my

observations to underpin and perhaps debate theagesn the literature used and
the achievements of my own surveys, is not onlydeftical value, but may even
mean more than the lessons learnt from interviewslanwith colleagues having
similar experience and thus regarded as unbiasdérable according to general

customs.
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Structure of the dissertation

I have built up my dissertation broken down inteefmain chapters. In chapter one, |
give a short overview of the evolutionary relatioipsof decisions and our actions, of
the development of the science of decision thebrgemonstrate that in history,
emergency decision-making can be illustrated thmomgany examples, and in
chronological order, | give an overview of sometistes of the classic decision
theory approaches. Finallydemonstrate a division of typical decisions, véhdre
time that can be spent on a decision, as the mainpecilsion of decision-makers in

the focus of my dissertation, has an outstandirg ro

In chapter two, | demonstrate the effect of theultssof decisions on the
effectiveness of interventions. First, | examine #o-calleddamage value - time
function generally used for the process of firdidhlight the background that the
economic-based procedures are missing for the ewdion of the effective
operation of state authorities, including fire ladgs belonging to disaster
managementl give an overview of the process of firefightingséd on the items
stipulated by law for firefighting managers, anderthl examine in what way

decision-makers receive preparation for speciaksas

In chapter three, | demonstrate my own researclegustify my hypotheses.

identify the methods | use and justify their apglidity. First, | demonstrate the
method and later the results of the study of essade by firefighters, from which |
draw conclusions. In another study, a control grnsupvolved besides firefighters. |
draw conclusions from the results of my associasituidies made with two groups,

by justifying my hypotheses detailed in the chapter

In chapter four, I illustrate with examples, thenitations of the possibilities of
analytical decision-making, explain the difficutieof the circumstances of
interventions, then review the general operational mechanism of redgn-

primed decision-making elaborate the special model of the mechanidating to
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firefighting managers, and | show the process & tlevelopment of decision-

making. | systematize and present the factorsnatlrpromoting the processes.

In chapter five, | examine the mechanisms, whidilifate a more efficient decision-
making of firefighting managers. | demonstrate thking possibilities of the
application of analogical thinking and the openadilo mechanisms of critical
thinking. | explore the circumstances of leadershgsed on the principle of
expectations and of the application of satisfacfmgcedure. | examine in what way
heuristics and creativity can help the decisionfirefighting managersAt the end of
the chapter, | set the emergency decision-makindirefighting managers in a

complex model.

Chapter 1 - shott overview of decision theoties o DECISION
Hl — novel separation of decisions * MATRIX
Chapter 2 - studies > PROBLEMS
- exploration of problems
- HZ — study essays — classical knowledge WEDO NOT ENOW
Chapter 3 - H3 — word association test — we know our barriers » HOW, BUT DO WELL
H4 — word association test — solution™ iz dominant

11l

problems of analytical decision

Chapter 4 - recognition-primed decision DECISION MAEKING OF FIREFIGHTING
decision of firefighters » MANAGERS IN EMERGENCIES
triggers of decisions

l L i L NS l L

Chapter 5 - promotional mechanisms DECISION MAKING OF FIREFIGHTING

- creating model = MANAGERS IN EMERGENCIES

COMPLEX MODEL

Figure 1 Structure of the dissertation. Source:hut

After the main chapters, | summarize my achievememtd ascertain my theses.
Based on this, | make recommendations to make ebesidn-making mechanism of
firefighting managers more efficient and to publishy achievements in the

framework of education and training.
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1 TASKS OF EMERGENCY DECISION-MAKERS AND THE
CLASSIC DECISIONS

In chapter one, | provide a short overview of theletionary relationship between
decisions and our actions, of the economic devetmprgenerating the establishment
of the science of decision theory; | demonstrag th history, emergency decision-
making, being the subject of my dissertation, canillustrated through many
examples, and in chronological order, | give anraiesv of some characteristic
stations of the classic decision theory approachaslly, rejecting the analyzing
and evaluating mentality of the classic approaaterhonstrate a division of typical
decisions, where besides the utility of the outcarhdecisions, the time that can be
spent on a decision, as the main compulsion ofsaetimakers in the focus of my

dissertation, has an outstanding role.

1.1 The origin of decisions of our daily actions

Today, the vast majority of people think that aisien is a term that means the
mature end, the deliberate closure of a mechartlsnsolution of a problem, which
has been implemented in detail, protracted in {{Regprika-Zoltay, 2002). However,
it is not an exact formulation by far. We solve daily activities through a multitude
of decisions, only a part of which belongs to thassically interpreted decision-
making mechanism. Another type of decision-makthg, mechanism of those in an
emergency under time pressure is in the focus oftmegis. Therefore, it is not
useless to consider the background of the developofedecision-making ability,
the short explanation and comparison of the diffetgpes of decisions as well.

1.1.1 The origin of the relationship of our decisions andactions

In the beginning of the progress of human evolytaetions as processes ensuring
existence and survival were not separated, in tedawerpretation, from the

decisions necessary for to implement them. Whatamaestors needed, they did it
instantly, that is, made a decision about it. Deoisind action, in essence, co-existed

at the same time; they were directed and guidedhbyneeds to be satisfied, by
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survival instinct (Kordos, 1998). Past actions &mtire events were given a minor
role in the life of our ancestors, who spent thiges overcoming the challenges of

the present in the time corridor.

Presen

NS

Needs
Actions in the past Instinctive actions (Future)
Instant decisions

v

4

Figure 2 Initial decisior-making corridor. Source: Authi

In the everyday life of the Neanderthal prehistonan the struggle for life required
the ability to reason, which the early Homo sapi@nsady possessedecision and

action could become separated when the intellectaglacity already allowed
prehistoric man to be proactive: actions ensuriig survival such as storage,
warehousing, manufacture of hand tools and huntwegpons all intended to
improve his future situation. These actions, initold to previous animalism, were

obviously deliberate and consciéus

In the time interval between the intention of agtand its actual implementation the
thinking processes in the mind sought the way, Wwiead left traces based on
previous memories. Therefore, the thinking abitbuld develop, which we might
call far-sighted thinking ensuring a safer livelido besides instinctive actions
(Angermann & Vogel, 1992).

Decision-making is an inseparable part of thiskimg process, through which we
implement the occurring intentions by acting or ratin them. In the course of
evolution, obviously the individuals were been atwesurvive, whose far-sighted
thinking skills were more developed in the givewviesnment, so they could better

adapt to specific conditions.

! Az emberiség kronikéja (The Chronicles of Humani§fficina Nova 1988. ISBN 963735601
2 We may observe the instinct of warehousing onosum pets, e.g., when a dog digs its food it has
received in a ditch.
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The above decisions were made by our predecessimidygand without formalities
based on their previous experience and the lessamsed from the community.
Each of their decisions was obviously a repetitbbtheir previous decisions, that is,
recalling their memory, they realized their prewoactions, which were most
appropriate and purposeful for the specific envinent and situation. Their goal was
to improve the continuous maintenance of theinfjvconditions as well as possible,
concerning which, based on phylogeny, they alreadgte good enough decisions.

Pasi Presen Future
\/ \/ \/ .
Actions in the past Needs Security/provision
Experience Instinctive actions Conscious actions
After-images Instant decisions Decisions

v

| Conscious action
Thinking ||

Delayed decisions

Figure 3Decisior-making corrido in case of conscious thinkinSource: Authc.

1.1.2 The birth of the science of decision theory

People have been dealing with governance and marsaresver since society has
existed, characterized by division of labor andasefion of intellectual and physical
activities (Madarasz, 2003). In the beginning aforeled history, the mother of all
sciences, philosophy dealt with the topic of dexisi even more with its impacts and
consequences. Philosophers tried to classifygbedness'or "fairness" of people's

actions in their meditation (Paprika-Zoltay, 200dhe improvement of living

conditions involuntarily required the clarificatiaf the background of growth, the
exploration of the possibilities for further impewment due to the effect of the
industrial revolution. Thinkers of the era alreadgognized numerous organizational
and management regularities for the sake of mdreiesft labor, they created the
foundations of modern management theory. The imapod of trade came to the
fore, by studying the regularities of which moderonomics also evolved. They

tried to increase efficiency through organizatioaatl management changes, during
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which the decision maker's personality came alsihéofore. Various theories were
created, by which they intended to give an explangb the growth opportunities of
the efficiency of production organizations. The esce of organization and
management theory of the modern era evolved, wiki@ist over 100 years old, and

also one of its branches, decision theory, whidlg balds a few decades of history.

The above-mentioned show the fact that decisioortheecame a separate discipline
was generated by the economy becoming more com@exhis basis, it is by no
chance that up to date the background of the ded<f market participants was and
apparently stays in the attention of investigatiohlse dominant economic actors
establish and implement, in time and space, mock raore complex plans and
strategies, with prolonged effects. Our technicalol@ion has accelerated
dramatically. Compared to earlier times, a mulétwd decision support systems is
available to us to implemeftibetter” or "more efficient"decisions, while the change
of the decision-making mechanism of consumers ishrglower; it is still mostly
based on the several thousand-year-old mechanieemnsng been"learned” in

ancient times and applied ever since (Hutchins199

1.1.3 The epoch-changing decision-makers of history

The above-mentioned show the development trends@$ion-making playing a
role in the economic life. In the first really in#ntial theorythe classical economic
mode] we behave rationally, accurately calculating attdas affecting decisions
(Taylor, 1965). Thus, decision-making is reallytjasnechanical process, in some

ways it is quite static, the personality of theidien-maker is less important.

Notwithstanding the above, it was just the socioremic development of history
that opened the door and gave room for a numbarméd conflicts, where, on the
battlefield, after the start of the battle, classliecision-making was just not
applicable as neither is now, (Killion, 2000). lccardance with the spirit of the era,
planning and logistical support received a huge,rblut on the battlefield, fighting
demanded a different way of thinking, the backgbohthese decisions was given
different explanations by either their makers, loe ©bservers of their activities
(Clausewitz, 1984; Duggan, 2002.
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The suitability of the personality of decision-mekecould be guaranteed in the
beginning by even their nobility, family and kinghielations predominated (Sér,
2003). Monarchies follow this principle, therth privilege modeleven to this day,

although at present, their actual weight is onfyaation of the one in the past in the
socially advanced countries. Later, the followerproperty theory emphasized that
the decision ability is determined Buitability. In the era of the Greek and Romans,
the exceptional abilities of certain warlords wettributed to divine endowment

(e.g., Alexander the Great, Germanicus Caesar, iHalnttila).

The background of decisions, affecting the outcomhewar, was attributed by
Napoleon to thépiercing eyes'that can see through momentarily the course of the
battle and the consequences, and are able to faketessary tactical decisions to
ensure the desired outcome (Duggan, 2002). Clatsesed the terrifog of war"”

to a war situation, to the environment surroundiegisions, pointing out its often
confusing, inextricable situation (Clausewitz, 1p8he success of a decision-maker

depends on how he is able to see through thisafodjhow he can make decisions.

History is nothing more than the history of warsl{Ba, 2009). The special decision-
making ability of generals, preparing and commagdattles, could sweep away
earlier empires, and could give peace of mind fanynyears or a dominant role to
nations deemed insignificant up to date. The gémérad no way back if you they
had crossed the Rubichnonly victory and glory, or devastation and corpem

awaited them at home.

The notions expressed above only wanted to proaideketchy and superficial
overview of the development, of course, highlightitwo peculiarities of the
decision-making process, still existing and in es®e ancient times. The majority
of our decisions belonging to our daily actions la@sed, on the one hand, on several
thousand-year-old mechanisms; on the other hargpitéetheir circumstances are

quite vague and unclear, they can also have arhegwnging impact.

% Julius Caesar saying, based on it BC 49 he lauhiisearmies across the Rubicon River against the
Roman Senate and twisted corners of the world.
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1.2 Decision theory models based on their chronologicalevelopment

During the examination of decision-making, researshused two distinct methods.
They define for the decision-maker, in one of thents, the principles and rules,
based on which the final result is to be reachegbiiRa-Zoltay, 2002). Options may
be at hand to the decision-maker, he may perfoffferdnt levels of analyses and
calculations, in fact, he should, but the resulalisays the same, according to the
specific conditions and rules, regardless of theisiten-maker. Decision-making

methods, based on respecting rules, in fact, igtteredecision-maker's personality,
they constrain his activity between boundaries staddards, that is, they determine
him how to decide These decision-making methods belong to the Heeca

normative modelsClassic economic modelas the bases of rational decision-
making, theoptimizing decision modelstatistical decision theorgndgame theory

modelsalso are included here.

The other method is basically focused on the dmmwisiaker as a thinker and
emotionally charged person and the formation padsdecisions made by him
(Paprika-Zoltay, 2002). It examines how the decisimaker ended up at the given
result. Methods in this group are called the calMecnamedescriptive modelsE.g.
the principle of limited rationalitymodel of strict confirmatiorthe model of gradual

proceedsand thegarbage can modealre included.

Very much simplifying and figuratively tagging thabove, cultivators of the
normative decision theory models are typically efa® natural sciences, so, they are
the 'mathematician the “inventors” of the descriptive methods aleser to social

sciences, so, they are thesychologists

1.2.1 Economic approaches

The first scientific-based decision theory appro&chinked to the name of Adam
Smith (Paprika Zoltay, 2002). In his works, he defl the economic phenomenon
strictly in the categories of market values, haetklon, as a default value, the

quantitative values of supply and demand. The wmaiginodel insists that the result is
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certain to occur after the selection and implemeria(Taylor, 1965), in the
improved model, it is no longer the sole criteridtte assumes that the decision-
maker is fully informed, and he is perfectly semsitto the changes, who always

seek to maximize his own benefits.

Results of researches in the future, psychologysmuiblogy, have confirmed that
the decision-maker cannot and does not always teasttive for profit maximization
(Paprika Zoltay, 2002), due to different circumsisand effects.

1.2.2 The administrative model

Expectations of the economic decision theory paraeseemed to be excessive and
untenable, and therefore, the administrative ma@el created to solve them. We can
find in this the synthesis of the two previous agmhes: first, from the management
theory side, real experience linked to actual dewcss on the other hand, the results

of psychological observations (Paprika Zoltay, 2002

Based on the latter, it was determined that theesstatus, due to different effects
and factors, were judged differently, that is, dgrdecision-making, its effect of the
status perceived is dominant rather than objectradity (Vroom, 1964). Since the
observed situation is strongly dependent, not onlyexternal influential factors, but
on the person perceiving it as well, so there igaa starting corner, which could
meet the conditions of the classical model. Frora fide of observations of
management theory it was confirmed that the detisiaker does not intend, at all,
to achieve his ideal decision-making situationt ikahe does not want to "waste"
too much energy on the preparation of decision-nggkbut he is content even if the
result of his decision satisfies his overall expgons (Barnard, 1938; Simon, 1957).

Thus, according to the administrative model, theisien-maker is directed by his
expectations to be perceived in the future in anrenment, which is too complex to
fully acquaint himself with it (Paprika Zoltay, 20D This situation is typical of the
circumstances of decision-making, including decisizaking in emergencies, so this

idea will receive a role later in my dissertation.
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1.2.3 Model of strict confirmation

It is regarded as an error of the administrativeleh@hat it does not give sufficient
explanation to which factors to what extent infloenthe intention to satisfy.
Skinner's studies suggest that, to come to theaagfibn of the background of
decisions, positive results should be exploredciviead to the confirmation that our
earlier decisions were correct (Skinner, 1971).

Due to the impacts of positive results, the deoisiaker reiterates his earlier
actions, while in case of failure, he avoids it iflda 1974). The latter is also
mentioned as Thorndike’s effect. Decision-makingdabon positive confirmation is,
also according to my experience, a definitely dantnstrategy from the side of

subordinates, which obviously also incurs some @wonism (Bolles, 1967).

1.2.4 The model of gradual proceeds

The model of gradual proceeds also serves to exgla inadequacy of the
administrative model (Lindblom, 1959; Allison, 196%ccording to this, so many
can be the number of action versions that theynraiéher possible even if the
decision-maker strives to satisfy them, based enctimparison of their usefulness.
The comparison can only be based on a per-actimpanson of versions with the
actual results of previous decisions (Paprika-Z0l2002). Since the changes occur
in small increments, the decision-maker may be tethpo decide based on the
principle of gradual proceeds dividend, that igyss, as far as success, to minimize

the potential negative consequences.

Based on the above, this model is the criticismde€ision-making methods of
conventional goal-instrument type, which, in a kighel decision-making situation,

is simply unusable (Keen, 1977; Dror, 1984).
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1.2.5 The decision-making model of organized anarchy

During the examination of the operation of orgati@es, March and his colleagues
came to the conclusion that they do not operatedas clear objectives and
methods, but they are in a continuing chaos (Ma2€i90). The chaos means the
formulation of the collection point, where the pbs and their solutions, the
decision-makers and the options are present withwigt order, like in a garbage
can, randomly. Since the constellation of elementsnpredictable, it means a kind

of a chaos to an outsider, even if the organizatesms to operate well.

The garbage can model, according to its createrses for the description of the
functioning of organizations, but its features avatstandingly suitable for

determining the working conditions of emergencypoeglers. Even more so,
because in the model, time as a key factor affgdtie decision is to play a central
role, time automatically systemizes the elemerds déine necessary for the decision-
making process, thus the constellation of actakjtisns, problems and decision-

making possibilities.

1.2.6 Other models

In the above elaboration of decision theory appmeac the chronological
development is quite logical, it extends from threcsdemand of rational behavior of
decision-makers in the beginning until its almast &bdication. Theadministrative
mode] thestrict confirmation modellater the model of gradual proceedgadually
abdicate rationality, appearing in the classic nhaakea strict corner point, as a result
of which process we finally come tmeodel regulated anarchynsuring the equal

appearance of different decision-making elements.

Divisions different from the system of approach;using on rationality, also exist,
furthermore, within the science of management arghrozation, we may also
encounter understandably by far more extensive gsgicg. They are, i.a.,
Organizational forms and leadershifpobak, 1996) andrganizational behavior

and leadershigBakacsi, 2001), regarded as basic works duringearjier studies,
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which, also expressed in their titles, are madeanily by analyzing and elaborating
the organizational aspectsManagement and organizational psychologiein,
2001) focuses on the psychological aspects of ibasisvithin an organization, and
Decision theory(Paprika-Zoltay, 2002) provides a broad, comprsivensummary,
specifically concentrating on decisions abécision-making technique@aprika-
Zoltay, 2010 ), with the emphasis on practical sohs. The main trend of all the
works primarily stresses managerial, organizati@mal decision theory knowledge,
typical of business life, where the time availatde decisions is usually not limited,

it is considered a freely utilizabtesource

1.3 Decision types based on their temporal impacts arithe time spent
on them

The logic of development is quite a “one-way stretfocuses on the behavior of
the decision-maker together with its rational didtion. Although the essence of
development is based on the abdication of thealnitgors of rationality, however,
its contents are constantly modified with the clen@f criteria of the models.
However, decision-makers of different models attasibnal behaviors in all cases

(Laudon - Laudon, 2000) amongst the condition$efihdividual models.

r-4--t+-

Figure 4 Different decision theory approaches. $euAuthor
A: Classic enonomy model, B: Administrative mo@elviodel of strict confirmation,
D: Model of gradual proceeds, E: Model of regulatethrchy.

To explain and understand the essence of speaaioie-making mechanisms, be-
ing in the focus of my dissertation, | wish to deea uniquematrix, a different one
from the previous division. In this matrix, | redathe magnitudeof time spent on
decisionsand thetemporal impact ofdecisionsits "weight" as determining charac-

teristics.
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When establishing the matrix, | set the requirentefore myself that it may not
infringe the regularities of analogical decisionsnetheless, it is able to demonstrate
the structure of our decisions in a way differenotf the previous ones, so the unique

decision-making mechanism of those in emergensiexluded with emphasis.

Based on my hypothesis, a division method of decisnaking mechanisms can be
constructed, in which the regularities of convential analogical thinking are not

injured, but decision-making mechanisms, located ¢time periphery of research
areas presently preferred, decision theory, speaifly the emergency decision-

making of firefighting managers receive an authoaitive role and equal footing.

The weight of the decisions of managers, pairedh whe division according to its
time horizon can be also found in the work of a ganman author (Molnéar, 2003). In
the center of division, organizations with differestructures stand, where “heavy-
weight” decisions, i.estrategic decisiongre made bysenior managers “middle-
weight” decisions, i.etactical decisionsby mid-level managers, “light-weight”
decisions, i.eoperational decisiondy low-level managers. The time horizon of
decisions meanslang-, mid-andshort-termdivision. Molnar, in his summary, does
not directly link strategic decisions with the letegm time horizon, furthermore, the
tactical one with the mid-term one, and the operati one with the short-term one,
however, logically, this content is unambiguousiythe background. In the scope of
management and decision theory, this concept cgushéed through the works of a
multitude of different authors (e.g., Kindler, 19®akacsi, 1996), thus | regard it as
generally accepted.

High

Strategiq

Tactical

Future impacts of decisior
Low

Operational

Little Muck
Time available

Figure 5 Relationship between strategic, tacticadlaperational decisions depending
on the time available and the future implicatioBsurce: Author
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With the illustration of the division, the interagion between and superstructure of
decisions can be well seen (figure 4). Decisionly @mecupy a part of the fields
defined by the coordinate axes, and based on the & division, the "empty" parts
do not even exist. “Heavy-weight” decisions canp@tmade in a short time, and the
weight of decisions, made on operational level, roaly be low. This type of
division is certainly not so strong with authorefprring this method, but its inner
core clearly points in this direction.

The above approach, in my opinion, has a view dadasion as an end-product from
inside an organization and not as an active linth whe partner or the environment.
Looking at it from outside, the impact and sucoafsdecisions, in my opinion, can
be completely different. To obtain a license frdm authorities is worth the client a
mere yes while from inside an organization, it can obvigube evaluated in a

different way, however, the strategic decisiondiiwhs in relation to partners can
also be regarded as strategic determination.

We know of the classic models described in the iptesv chapter that the

stakeholders of business life use them to achibee& tong-term success, mainly
strategic objectives. Strategic objectives obvipugieatly influence the long-term

activities of actors of business life, so, they t@nregarded, based on their future
impact, as significant, “heavy-weight” objectivéo do so, decision-makers have
enough time, compared to the interpretation donedithe concept of emergency,

defined in my dissertation, by magnitudes more time

If 1 take the significance of the serious impadtslecisions, | assume that there must
be, on the contrary, a decision with a “weight”,088 impacts are considerably
lower. We all practice them daily, regarding thesrautine-like based on this, |
name them routine decisions. Another well-knowriueaof routine decisions is that
not only their future impacts are scarce, but alsconly spend a little time to make
them; due their automatism, we practically do narenotice them. Despite of this
fact, this decision type should not be neglectedges our everyday actions are
mainly based on them (Ribarszki, 1999).
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Figure 6. Relationship between classic and routiaeisions depending on the
time available and the future implications. Sourdetho..

Regarding the interrelation between classic antinmeulecisions | ascertain that they
are converse as far as their future impacts andrtfeespent on them; the former has
significant impact and long time, the latter haarse impact and short time. The

above are illustrated in a coordinate systeffigiare 6

Following the above train of thought, logically,etlquestion arises whether the
unfilled parts in the coordinate system can bedilli.e. a relatively low-importance
decision paired with long decision-making time atsdopposite, significant future

impact paired with short decision-making time, freime aspect of decision-making

procedures.

| divide the sides of the matrix, i.e. the axeshi@ simplest way: in the case of time,
little-much in the case of the impacts of decisidogy-highvalues. Thus, the matrix
gives four fields (figure 5), to which | use thelléaving names: classic,
bureaucrati¢ routine and recognition-primed decisionsThe values of classic and
routine decisions, based on the above, have alrbady defined: in the previous
case both values are high, in the latter they@se The values of the two new fields
are contradictory: in the case of bureaucraticsiecs, their future impacts al@w,
the time that may be spent on themmisch With recognition-primed decision, the
situation is opposite: the extent of impachigh, the time that may be spent on it is
of little value. Thus, the fields of the matrix have bededil however, it is necessary

to review what their content actually means.
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Figure 7 Decision matrix in relation to the timeadlable and future impacts.
Source: Author

1.3.1 Classic decisions

Researchers of decision theory study this decisiaking mechanism in the widest
ranges, thus, the different literatures contais tfifield of decision theory the most
(Dobék, 1996; Paprika-Zoltay, 2002). The charastes of the field are that

decision-making has on both exes “high” values. Hgo#on as a result of the
decision has a significant future impact. In ordermake this decision, careful
considerations are necessary, which can only be dath sufficient time spent on it.

It means that from the time of recognizing the peoiatic situation until specific

decisions days, weeks or perhaps months may bbbilt facilitates the decision-
maker to collect information, analyze it, createtiaps based on the results, to
modify and compare them by introducing new condgioor perhaps completely
exclude certain options. Options that may bring lest results for the decision-
maker, based on the elaboration of information emditions available in a given

time, will be implemented.

The above steps can, of course, be put in anotiner. Not specifying this decision
field any longer, | conclude that we are dealinghva long-term quest, allowing the
development of several variations, to which | dseriame: classic decision-making.
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During the operation of law enforcement agenciasjuding the area of disaster
management and the fire service, it is the domif@mh of decision-making. Each
manager is to apply it at different levels, obvigu®r the sake of facilitating and
ensuring long-term efficient operation. A chiefefirofficer, based on previous
intervention statistics and depending on the prigbatiure vulnerabilities of the area
under his responsibility, makes an effort to replaquipment due to depreciation, to
purchase new equipment, to increase the staffgpou@. These efforts, naturally, are
often in contradiction to the will of the senior m@agement, primarily not due to
professional disagreements, but budget restric{iBestas, 2011). The latter depends

on the country's fiscal situation, the size of@h@unts to be spent on fire protection.

The classic decision-making mechanism as a pretlaotocess, can receive a role
during operational and tactical interventions ofefighters, especially in fire
incidents, eliminated over a longer time (e.g.géaforest fires), but even at other
interventions (e.g., HAZMAT intervention, flood magement).

1.3.2 Bureaucratic decisions

It can be observed as a typical decision-makingcgs® at a bureaucratic
organization. The field is characterized by thd that the problem’s weight isw,
while the time spent on a solution, representdigh value. The operating
mechanisms of these organizations are analyzesdglsgy, more specifically by
organizational sociology. The essence of the backyt is decision is not to reach
an individual solution, taking into account the @weristics of the given problem,
but to prepare a template, aligned to the operatiorechanism of the organization
and easily manageable. Its simplest example cahéborms and questionnaires of

authorities.

Not underestimating even by chance the work perdriny such an organization,
however, | conclude that from the aspect of densighe activities of bureaucratic
organizations can best be compared to compliarfteg, @mparison. Specifically, a
comparison of the problem’s contents takes pladk thie provisions of an existing

sample (mostly legislation), which usually requieeges-noelementary decision,
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without variations. The organization usually hastrieted time, but at least days to

make this decision.

Despite the pejorative sense of the name, | naae blareaucracy is one of the
development results of the formation of ™@entury modern states, whose
contemporary examination can be associated withlynegh Weber's name. In his
view, bureaucracy represents the highest levelutEfsr which, as far as stability,
discipline and reliability, significantly outperfms all other systems (Tari, 2004).
This disciplined environment made it possible theprapriate and smooth

functioning of the state administration for manygalges.

In the field of law enforcement agencies, thereadse many examples of the above
decision-making mechanism. Taking the fire senasea basis as an organization
acting as a public authority and as a professi@udhority in different matters,
manages requests submitted to it accordingly utiteeract on the rules of public
administration proceduteln its competence, it compares the issues sudxhiitt the
requests (such as the establishment and use dirigs) with the relevant legislation
in force, and agrees to the decision (authorizesrihot. The decision-maker does
not change the subject of a request in case oftonampliance, it does not recommend
or give advice. The simplistic outcome of theiridem is the communication to the
applicant of ayes — novariation. The above are, of course, very simglifie
descriptions of the process, and the result islainaiuring the functioning of any

other authority (e.g. police, local government).

Due to the above, we may not have any negativaigags against this decision-
making mechanism, as this form of decision-makisgessential for the normal

functioning of society, just as well as the clagse.

1.3.3 Routine decisions

Small actions of daily life are based on this decisnaking mechanism. The field’s
characteristic is that both values of the factdrthe matrix are low. This is exactly

4 Act CXL of 2004 on the general rules of administ@proceedings and services
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what individuals need to take to tackle the cortstaepeating moments of everyday
life not to constitute a decision problem. Many dsnit is a subconscious set of
activities, whose deeper examination is coveregdyghology. Since it is a rerun of
identical activities, the brain will automaticallyve orders to implement it, without

committing substantial capacity.

It belongs to the essence of the fact of the datithat basic problems are solved
here, to which previously there was the same oil@imesponse. So, by recalling, a
process that has already occurred will be repedted. result of constant repetitions,
one of the characteristic features of decisiomésédffectiveness of automatism, that

IS, the time spent on decision manifests itseifsrminimum requirement.

1.3.4 Recognition-primed decisions

The field is characterized by the fact that decisiadrawing behind serious
consequences shall be made in a relatively shore.tiClassic decision-making
mechanism, already discussed, due to the shorfa@e is practically useless, in

some cases it may be even dangerous (Klein, 1989).

The comforting weightlessness of routine decisiomg, the very nature of the

problem, clearly cannot receive a role. The faat this is a typical decision-making
model, is crystallized as a result of a numberlsfepvations. It was observed during
a military exercise that chief fire officers madhe tvast majority of their decisions in
less than 1 minute. The number of decisions madaare than five minutes was

rather scarce (Ribarszki, 1999).

During another survey, involving chief fire officewith over 20 years of practice,
having studied 450 decisions of a total of 150 eepeed decision-makers, they
ascertained that 85% of decisions were made wibm@ minute. They drew the
consequence that, different from the analyzing@raduating thinking, it is a typical
decision-making procedure, to which they gave theneé of recognition-primed
decision (Klein, 1989). This procedure is the tgpicecision-making model of
professional managers in emergencies, like firéifingh (rescue operations)

managers, in the focus of my dissertation.
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1.4 Summary of the results of the chapter

In chapter one, | have given a short overview @& @volutionary relationship of
decisions and our actions, denoting that during dnimation, in the beginning, our
actions and decisions were not or only slightly asafed in time. They were
instinctive and served to satisfy immediate nedtistadically changed during
evolution, decisions became conscious, in timey tere separated from actions,

they were determined by far-sighted care.

In the following, | pointed out that, during hisyprgenerals proved with several
examples the military application of emergency sieci-making. The decisions of
generals, after the start of the battle, evolvegoedding on the situation, they could
only be planned in a limited way or not at all, lewer, their future impacts could

even become epoch-changing, historically.

In the chapter, | have reviewed some of the statioh classic decision theory
approaches in chronological order, e.g. the moaledEonomyadministration strict

confirmation gradual proceedsandorganizedanarchy The trend of the overview
was designed by the extent of rationalism of denisi gradually quitting which one
can reach the model of regulated anarchy from xietusivity experienced in classic

models.

Based on my assumption, the mechanism of decisiande divided in a way that
ensures the equivalence of emergency decision-makKio justify my hypothesis, |
created a decision matrix, in which | took as aid#se future impact of decisions
and the time spent on it; thus, | received 4 fieksch field contains a characteristic
decision type, i.eclassi¢ bureaucratic,routine and recognition-primed decisions
The significance of the division lies in the fatiat, by doing so, the decision
mechanism of emergency decision-makers receivesgaivalent decision position

from the periphery of mechanisms studied so far.
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2 DECISION-MAKING AND THE ACTIVITY OF EMERGENCY
RESPONDERS

In this chapter, | demonstrate the effect of thsults of decisions on the
effectiveness of interventions. First, | apply tbe-calleddamage value - time
function, generally used for the process of fine,wehich | graphically illustrate the
damage value reducing effect of decisions profesdip correct. | highlight the
background that the economic-based procedures iggng for the examination of
the effective operation of state authorities, idahg fire brigades, and as a result, the

shortcomings of decision-making do not come tofdine.

In the chapter, | give an overview of the procekfirefighting, based on the items
stipulated by law for firefighting managers, theexamine in what way decision-
makers receive preparation for implementing spaaghts. For this, | use the content
of education materials accessible to me, my expeeigained so far in my previous
(flying), recent (firefighting) and present (eduoa) career. In light of the present
situation, | demonstrate, through some examplesttieapossibilities of analytical

thinking are many times limited, so, it is expeditnexplore the possibilities, which

may expand the present barriers.

2.1 The efficiency of decisions based on the damageimé function

“Don’t forget, time is money”, wrote Benjamin Frdimkin 1748, whose slogan did
not only express the mentality of his era, but WiBswpoint is still timely and
predominant. If we accept it and logically adapt iea to firefighting tasks, the
failure of the possibility of the professionallystast extinguishing of a fire, in terms
of losses, also costs money. Based on the detetionnat the society of firefighters,
it shows indamage valueand as its reflection, in the amountsaved (rescued)
value Therefore, the decisions of firefighting managaay significantly influence
the extent of causing damages and/or the amounsawéd value; therefore,
depending on decisions, | wish to briefly analyze function describing the process

of fire.

| examine the process of fire through the adap&dion of the so-calledamage
value — time functionfAbdumarigov, 1980; Bleszity, 1989). The format thie
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function is different in each individual case, hoee considering its character, it has
numerous, well-definable common features. Thusis isuitable for the general
investigation or study of fires. The vertical aglsows the amount afamage value
the horizontal one illustrates the lapsetiofe The study of the function relates to
confined space in the majority of cases (e.qg., limgebuildings), but we may come
across with some special (e.g., forest fire) desighit as well (Restas, 2010).
Assuming free spread of fire, the function firstde to rise steeply, later, with the
decrease of the combustible substance, the cumateeris. If the combustible
substance is consumed (burnt), the fire extingsisiself, it goes out spontaneously,
the curve is brokerfigure 8. The endpoint of the curve also defines the arhotin

damage valuenay-

Damage without extinguishing
k

Damage

Diamage with
extinguishing

—
Starting intervention

Fire propagation freely /

Time

Figure 8. Representation of the process of firesgsbon the damage value — time
function. Simplified model. Source: Author basadBteszity.

In case of intervention by firefighters, dependorgits duration, the natural flow of

the curve will break, later, it will be terminatebhis endpoint of the curve shows the
damage value assigned to firefightinDg). The difference between the natural
endpoint of the curve and the endpoint establiskea result of the extinguishing
process implemented by the firefighters, measulengathe vertical axis, gives the

amount of saved valu&q). A previous intervention and the increase ofosgficy of

at the same intervention, results in the decreasieeodamage valuebg]), and the

increase of the saved valug{) (1).
max fo = S‘f (1)
where:

Dmax - amount of damage value without firefighting (mdamagevalue);
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Dx - amount of damage value with firefighting;
St - value saved with firefighting.

In terms of the above an intervention, firefightimgy be regarded as successful if
the amount of saved vale is the highest possiie G4y, with help of personnel
and assets availabld{), and the damage value caused is the lowest pessib
(Dt — Dmin). In terms of the above, we may reduce the duraticthe combustion of
the fire by firefighting (1-t2), on the other hand, in case of wild fire (e.grebt
fire), also its extent (A-A,) (2). During firefighting, we should strive thabet
damage value be the lowest possible, the savee \muthe highest possible. The

above ascertainments also mean the targeted fasaica firefighting task (3).

<t and Ay <A )
max = Max§ tmin = Mint; Amin =min A (3)
j=1..n j=1..n j=1..n
where:
tx - duration (time) of combustion of a fire;
A - amount of an area burnt down.

A decision professionally more efficient affectse thbove targeted functions: it
reduces the time of intervention, thus decreasesiiimage value and in parallel, it
increases the saved value; so, the efforts to ivgptioe efficiency of decisions, also

in terms of being economic, are unambiguously usefu

Damage without extinguishing
L

Saved value rise
or damage value reduce

Damage

Damage [1.

Starting intervention

Fire propagation freely

/ Damage L.

Time

Figure 9. Representation of the process of fiesdal on the damage value — time function.
A model complemented with a decision theory apgro&ource: Author
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2.2 The economy study of the efficiency of firefighting

Activities of organizations, funded by the centgdvernment, like thearmed
forces police, disaster managemendre rarely examined from an economic point
of view of efficiency criteria, although in somesea, we can find information on
partial task analysis (Orosz, 2011). The same psc&y of the activities ofire
brigades economic aspect analyses are only rarely foursbt@®, 2004, 2010,
2011b, 2011c).

The aspect of being economical is rarely thougtdithh in the everyday operation
of an organization, in a figurative sense, to coitewe use the expression
“efficiency. On the level of tactical responders, in item432f the Rules of
Firefighting’, the necessifito consider the economic aspects as a responsiili

firefighting managers reads as follows:

“In the cases where a fire has no significance framational economy perspective,
or its extinguishing does not incur saved value firefighting manager shall
decide - considering the economic (personnel, eqgeig, use of extinguishing
agent) and environment protection aspects — to quit the fire or control the
complete combustion to avoid any collateral damagmnnection with the fire”.

In contrast to the activities of fire brigades, lewer, society has a clear expectation
that the costs spent on fire protectiQfClre protection b€ €effectively used, also from
an economic perspective; that is, during intencedj the amount ofaved value
(X Ssaved_vaik Should minimum reach, but rather exceed the esgeenlf the saved
value and the expenditure on it are in balancenimconomic sense, in fact, it is all
the same for the society, whether we allow a @idl/astation of a fire, without
protection, or one must protect himself or herdeifs costs paid are equal to the
damage caused. By increasing the efficiency ofsitmts, we can gradually reduce

this damage generated and achieve a higher levieegdrotection.

® Minister of the Interior Decree No. 1/2003. (I) &n the Rules of Firefighting and Technical Rescue
Activities of Fire Brigades (hereinafter: Mol Deerblo. 1/2003. on the Rules of Firefighting)

® The draft of the modification of the Mol Decree.Nd2003. on the Rules of Firefighting inserts the
above text without changes.
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22
Z Ssaved_ valeue = Cfire _ protection (7)

where:
Y Ssaved_value- Value that can be saved by fire safety experehitur

> Ciire_protection — fire safety expenditures of the society.

The list goes on with the criticism of the abovaedings, such as inability to
determine the losses of certain damages, of inhemaity of the distribution of fires
in time and area, or on the most general, but eoos perception of the

inestimability of the valukof human life (Adorjan, 2004).

Overall, we get to the point that it is in vainaddress the economic issues of fire
protection, but if it is not useless, the resulaliways that we need more money: for
more up-to-date technology, new and more fire apgks and special vehicles, more
fire brigades, a greater number of staff, bettevecage. Therefore, the view is
eventually crystallized that more effective firefaction can only be achieved at an
extra cost. It is useful to consider if these opmsi are really correct, or whether we
have, perhaps, hidden reserves, the exploratiowroth solely and exclusively
depends on the professional attitude of policy makée paradigms used or on their
abdication.

Depending on the interpretation range, not detailede, there may be different
definitions of the concept of efficiency. One ofeth is the so-calledechnical
efficiency which can be found at operational and tacticsksaof each organization.
If we ask a chief fire officer, efficiency means hbm to save lives, and the
liquidation of fires and damages as soon as pasditeé minimization of losses with
the personnel and assets available. A very selimigtion is included in the above
statement, namely the wording "with the personnadl assets available.” The
thinking of chief fire officers, of course, is adag to this, so, in order to increase
efficiency this limiting factor is attempted to beduced, i.e., they require the
possession of ever more specialized and automigticedre expensive equipment,
who would dare to say the opposite, in generals $jiin terms of chief fire officers,
is a clearly good effort, and also provide for therease of professional efficiency!

" Not with ethnic considerations, but the value sfatistical human being (ref.: Adorjan, 2004).
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However, it is not sure at all that, increasingfessional efficiency is associated
with the increase of efficiency, from an economecgpective. This is only true if the

newer and more modern equipment are able to "peddiheir own cost, i.e., when

the saved value is expected to be higher than &t mew equipment cost (Restas,
2011c).

The above logic manages decision-making as a dtatior and does not take into
account its significant influencing role on the @arhe of an intervention. If we are
able to professionally use the equipment availabla more efficient way through
more advantageous decisions, that is, to reduceagiamalue and increase saved
value, it is logical that we increased the extedné@nomic efficiency. That is, the
decisions of firefighting managers are not stabiat dynamic factors significantly

influencing the economy-approach efficiency.

2.3 The study of the process of firefighting

| deduce the process of firefighting accordinghe televant items of a decfeen
the rules of firefighting and rescue activitiesfioé brigades. Based on this, the first
information for a fire brigade is th@e alarm, which is implemented by the person
reporting it or an automatic fire alarm system. Miiit alarm, there is no fire for a
fire brigade! (Restas, 2006)

2.3.1 Fire alarm, its assessment and deployment

Fire alarm is registered by the communications ddfiger, isassessetdy the chief
duty shift officer. The goal of assessment is tokena decision on assigning
equipment to the incident site according to theetgpincident, i.e. a decision on the

alert. The chief duty shift officer makes decisi@ms3 essential issues:

1. Determining the necessary forces. In this case,démsion-maker
chooses a pre-designed plan from a grouped sydtegugpment and actions
we call the determination of alert degreeThe decision-maker makes

everyone aware of it by saying a “jargon”, a simeig@ression. In the case

8 Mol Decree No. 1/2003. on the Rules of Firefightibetween items 50 and 126.
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there is a demand on the change of the generapmguthe decision-maker

determines one by one.

2. Protective equipmehtused by firefighters. This is usually a simple
selection, which in the vast majority of cases, msetb put on protective
clothing, boots, gants (gloves), helmets and mang breathing apparatus.
The decision-maker, in case of demand differentmfrthe protective
equipment generally used, determines it indiviualhd mostly on the

incident site.

3. Approach route. The chief fire officer makes theteoclear for the
driver, in practice, by giving him the addressioé fits separate interpretation
rarely occurs. This decision is also mainly autoopaa logical choice,
however, with the simultaneous approach of sewsrhicles, it is expedient

to order separate approach routes.

A srilhségps eszhizioh sri i di eloliis
Riasztici foloozat megerisikise eloltis
Riasztari folozat crthleniése elolias
EFE: riasztasi blozat emelize
Riasztici foloozat megerisikise eloltis
Riasztasi folozat cotldendé se eloltas
Riasztici foloozat megerisikise eloltis
Riasztari folozat crthleniése elolias
Riasztici foloozat megerisikise eloltis
-es tiasztasi folozat

Riasztari folozat crthleniése elolias

Tizjeles, Vo e Beavailwzas
riasztisi fokozat = (Y Eiaszidei fohozat sik eloliis

meghatimzasa
\Hi’us iz
Figure 10 Decision tree of the determination afratlegree. Source: Author.

A chief fire officer is relatively slightly burdedeby the above, his decision
functions mainly through automatic mechanisms, rofiesing the method of
management based on exceptifiRestas, 2001).

® The draft of the modification of the Mol Decree.Nid2003. on the Rules of Firefighting stipulates i
under the Chaptd?reparation of Firefighting
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My own experience shows that the decision incommeteof vehicle commanders
may already be revealed right after the start gr@gch. Stresscaused by an
unknown situation may evoke human behavior, wharhaoubt the capacity of chief
fire officers to control later processes. | hava méhe system decision-makers, who
were over-excited during approach. They did noptiee driver in the traffic, but
“controlled” him by issuing regular instructioniety cursed at other participants of
traffic, swore out loud “even without reason”, ifted the subordinates. Several
simultaneous existences of the above elements, ytoconviction, preclude the

possibility that the person is suitable for thektas

2.3.2 Actions after arrival

After arriving on site, a firefighting manager has following responsibilities, based

on the Rules of Firefighting:

“A firefighting manager shall decide, based on ttaga of the fire alarm, the Alert
and Assistance Plan and the Firefighting and TecdinRescue Plan, the personal
knowledge of the site and the information acquaedng approach

— on the order to use necessary protective equipment,

— on the designation of the site of operation of éippliance(s),

- on the selection of the modality of preparationffrefighting.”*°

The Rules further detail and explore the abovestefhese are built up in a logical
sequence, linked together, providing explanatighsy facilitate the conceptual
integration of information belonging to each groupcertain cases, the selection
takes place based on exclusions, while in othemsallel options may remain. The
tasks hierarchically dividable allow that the thbtgyof a firefighting manager are

only burdened with a limited number of information.

Some examples of parallel information from the Rutd Firefighting are the
provisions for the selection of the site of openati

“When selecting the site of operation, a firefigigti manager shall take into
consideration:
— to maintain the safety of the personnel and equipirparticipating

in firefighting, to safeguard their integrity,
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- that the site of operation of fire appliancé{syhould not be changed
if possible,

—  the site of operation of fire appliance(s) and @qouent arriving
later should be ensured,

—  the modality of resupply of extinguishing substatioe location and

suitability of extinguishing substancé&”

An example of selection based on exclusion is &terchination of the modality of

preparation of firefighting:

“The modalities of preparation of firefighting
— assembly of fire pressure hose (water, foam, powidem tank or
the use of rapid intervention fire pressure hose,
— assembly of base feed hose together with designtiesite of the
distributor and the method of feeding,

- assembly of feeding:®

Within the selection based on exclusion there mayab explanatory guidance,
within which it may depend on the given situatiohether the option of further

selections based on exclusion will prevail or detalptions will remain.

“The modality of preparing firefighting shall be erdd by the firefighting
manager, to assemble the fire hose from a tank if
- it is necessary for life-saving or reconnaissance,
—  the danger of explosion or significant increaseél@amage value can
be prevented through intatians,
- the fire can be extinguished with the tank water,
- during the operability of the fire hose the extiigiing agent can be
continuously supplied,
the assembly of the base feed hose if, baseaur preliminary information,
the operation of several fire hoses will be necgssahose site, with the exception

of that of the distributor, cannot be preciselyatatined,

%Mol Decree No. 1/2003. on the Rules of Firefigbtitem 76.
1 Joint professional name of motor vehicles assigaedterventions, e.g. fire engine.
12 Mol Decree No. 1/2003. on the Rules of Firefigbtitem 77.
3 Mol Decree No. 1/2003. on the Rules of Firefigbtitem 78.
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the assembly of feeding if our provisionabinfation does not allow the use of
previous modalities and the need for a continuiaggé amount of extinguishing
agent can be foreseen®

By preparing firefighting, we can ensure that thefgssional extinguishing action

may start. It is stipulated by the Rules as well:

“The preparation of firefighting comes to an end emhthe assembly/assemblies
determined in the previous item have taken placé @e continuous supply of

extinguishing agent is ensured®”

2.3.3 Reconnaissance

Reconnaissance is one of the most important elentdrihe process of firefighting.
We gather experience on an unknown situation i@t ways, mostly by our own
active activity (Restas, 2006). Reconnaissancenisaivity so much bound to a
given situation that to limit it within strict bodaries can only be implemented by
identifying and designating threatening factors gnidhe tasks (life-saving). After

arrival, the first issue is to reconnoiter the .site

»Reconnaissance shall cover the determination ofg#ais to life, explosion and
collapse and the presence of HAZMAT, the circunestsrand environment of fire,

weather conditions, and other influencing factors.

Reconnaissance shall be suitable to
— assess the given and expected situation,
—  select the correct solution and determine the testessary,
—  solve special tasks emerging during a phase didingng,

—  take precautionary measures necessary for the sbgafety of
responders.

Without onsite reconnaissance no order may be gsgustart intervention™®.

* Mol Decree No. 1/2003. on the Rules of Firefigbtitem 79.
!> Mol Decree No. 1/2003. on the Rules of Firefigbtitem 80.
'8 Mol Decree No. 1/2003. on the Rules of Firefigbtitems 82-84.
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Site of firefighting
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Figure 11 The process of firefighting. Source: Auth

Based on reconnaissance and collection of infoonatihe mission may start after
the information, the so-callddst feedbacks sent to the dispatcher,.
“The first feedback includes data on:

- arrival, location and size of the fire,

—  what is burning,

- what the fire endangers (life, possible explosgin,),

—  the necessity of assigning personnel and equipatente the

given alert degree,

- the method of intervention-”

During an intervention, reconnaissance should bgirmeously maintained in order
to monitor the spread of fire and to keep up tlieiehcy of extinguishing, which is
especially important in the case of large-scalegiduration fires. A firefighting

manager receives information on the developmefir®through the feedback over

radio transceiver.

" Mol Decree No. 1/2003. on the Rules of Firefigbtitem 32.7.1.
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This information is occasionally biased, based lom subjective judgement of the

situation of the person reporting it. A firefighgirmanager’s decisions are negatively
affected by this phenomenon, including the optidnwoong decisions (Restas,

2006).

As far as | know, legislators have been involvimgfighting managers for a long
time in the elaboration of and drafting the Rul@sring this active cooperation, their
written or oral opinion is asked for, also the anraent recommendations based on
their daily routine. Based on all this, it can beswed that the Rules fix the useful
practical experience crystallized in long yearpadessional cornerstones, so, in its
context, though it may seem a logical and an ungpeaidale set of prescriptions for
an outsider; it significantly simplifies the managent of the mass of information
during an intervention. Since the possibilities focess the information
simultaneously are quite limited (Miller, 1956)etktructure of the Rules, logically
built on each other, not only simplifies decisioakimg, but provides a guideline to

implement the necessary actions.

As a summary, the provisions of the Rules do notién, on the contrary, facilitate
and promote the decisions of firefighting managah®wing them to continuously

maintain their decision capacity.

2.4 Training firefighting managers for a special missio

2.4.1 The features of the environment of interventions

The conditions and circumstances of interventiopdifefighters are quite diverse
even for outsiders. To understand it, | show soxemples taken from my own

experience that can be set in parallel:

At the fire of a residential building generally pesders can count with quite a
restricted physical dimension (magnitude of 130, while at a forest fire, natural or
artificial obstacles, rivers, gulches, forest roadasy mean the confinement of the
spread of fire. At the same time, a fire of a restdhl building represents a much

smaller magnitude in time; usually it lasts appnoxiely one hour in terms of
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essential processes, while a forest fire can exaede interval expressed in days.
At individual residential buildings, in general, vean count with the risk of the
spread of fire spread in a limited way becoming anageable, depending on the
environment, as opposed toid-high or high buildings, where the possibility of

spread could be catastrophic.

At a car accident, generally, we can count withyanlfew casualties and a usually
well accessible site; at the accident of a watérdtais by fortune if our equipment
(suitable watercraft) allows rapid intervention. Accident of a small aircraft relates
to a small area, so the intervention is quite simib the accident of a car than a
disaster of a passenger plane.

The fire of a container storing carbon hydrogenusthde obviously extinguished
with foam, at forest fires, the use of hand toals preferred, while with solid

combustibles the choice logically falls on water @stinguishing agent. The
explosiveness of propane-butane gas bottles veghmepends on the amount of
filling material: if empty, due to intensive flamésmay explode in one minute,
while fully filled, it may resist fire even 6 mineg. If it does not explode until
cooling begins, we can be sure that it will no lendo so. In contrast, this is by no
means valid in the case of acetylene bottles usedélding: after a certain time it is
impossible to revert or stop the dissolutive exothie chain reaction in the bottle
after reaching a threshold value: due to the themsalation effects of silica in it,

the water’'s heat reduction capacity is objectivelgufficient to absorb the heat

released by the dissolutive reaction through teel siody.

In spite that the above are just randomly seleetemples from the inexhaustible
diversity of circumstances of interventions, thenaasion can be drawn that
individual incidents can be relatively well defindny physical and chemical
characteristics, which strongly express the pol#s#isi and limits of interventions,
also the emerging threats and risks. These featueetransferred to the firefighters
during training through the subject of firefightitgctics, and are repeated several
times on the road to becoming a leader, in a modenaore profound level (Bleszity,
2011).
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2.4.2 Research and teaching of decision theory

In the course of my researches, | have studiedtrining structures of several
Hungarian and international educational establistimyeduring which | searched for
the answer how extensive and detailed the traifgnfpr operational and tactical
responders under the pressure of time of their adbanistic decision-making
mechanism. In Hungary, all higher education insguteachmanagement and
organizational theory and/or decision theorpased on the teaching plans and
curricula studied by me, topics important from gwnt of view of business actors,
but up to my knowledge, generally, they do not eshy deal withdecision-making

under the pressure of time.

At the Decision Theory Department of the Corvinusvérsity of Budapest, | have
found two researches and surveys, which studiedotbie of decision-making under
the pressure of time. Konczey’s researches, althgpegcifically deal with decision-
making under the pressure of time, focus on thésoers of business stakeholders
(Kdnczey, 2010). In his work, time factor meansoastraint as far as the speed of
economic mechanisms, which is different by an omfanagnitude from and larger
than the constraint in the domain of interpretabbmy dissertation.

The other research, in the form of a monographtledt’'Decision and Risk", is

linked to Mezey's name, which was published in phegram of the year 2009
“Research excellence scholarship”, with the suppbrthe Corvinus University of

Budapest (Mezey, 2009). In Mezey's work, the indinal decision-maker is
mentioned in general, then by analyzing thess of uncertain and risky decisions
by illustrating with examples he primarily analyzédse decision situations of
strategic and to a lesser extent of operationalsaecmakers. In his work, he
predominantly studied decisions related to unaetyaiand risk, exploring and
analyzing them from different angles. We find ex#&sf decisions on the conduct
of business actors just as on the activities ofitany commanders or disaster
management leaders. His work basically reflecestegiic thinking, despite this fact,
decisions under the pressure of time are highlagyhtimked to natural decision

making
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| have reviewed the training and teaching materiafs decision-makers of
organizations performing elimination of incidentsxda emergencies causing
disturbances in everyday life. | rank amongst thém@ operational and tactical
decision-makers of the Hungarian Defense Forces, Bolice and disaster
management, fire brigades. | have reviewed the auc and training structure of
the students of the Disaster Management TrainingegL¢DMTC) of NDGDM, the

Police Academy and the “Zrinyi Mikl6s” National Defense Univessit®

(ZMNDVU).

As a summary, | have witnessed that organizatianal management subjects are
taught in all three institutes, however, the teaghof decision theory separately is
only done at ZMNDU. This latter’s curriculum anéeéding plan, just as at the other
two, prefer the themes of classic decision thewnoydeeper or more detailed transfer
of special knowledge to operational decision-makerder the pressure of time. In
ZMNDU's library, | found two notes in relation: Bgdr's “Management and
decision psychology”provides rather general management theory knowledg
(Bolgar, 1999); Ribarszki’'s‘Decision psychology” is illustrated with several
military examples (Ribarszki, 1999). The lattereflsi details the decision-making
mechanism characteristic of military decision-maket two places; first, at the
reference to the differentiation of four types o¥eB8son’s decision problems
(Svenson, 1993), then at the brief presentatiorKlefn’s results (Klein, 1989).
Ribarszki schematically shows the results and thethod of evolvement of
recognition-primed decisigrhowever, compared to the special decision sdnabf
the participants of the training, since the sizethwd notes limit it, these are not

adequate.

Also at ZMNDU, | came across another work of MezéRecision support of
complex emergency response and crisis managemehedavel of the Cabinet’it
provides a wide range of analysis of the applicapossibilities of different decision
support systems, analysis methods, their beneiidsdisadvantages, however, they

concentrate on the strategic decision-making levebch case (Mezey, 2006).

18 http://www.rtf.hu/index.php?option=com_content&wiearticle&id=313:tantargyak-
tematikak&catid=66:vezeteselmeleti-tanszek&Itemiti: 1

19 http://portal.zmne.hu/portal/page? _pageid=34,58 Hhd=portal&_schema=PORTAL

% |egal successor of the university from 1 Janu@4/22 National University of Public Service.
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In relation to the above topic, | met the work afdRoti and Farago, who published
the results of their relevant researches entitldee“study of risk perception and risk-

taking at an armed agencyRadnéti and Faragd, 2005).

After studying the Hungarian situation, | have maaheinternational review, based
on which | have studied the materials accessiblaé¢o from the neighboring coun-
tries: Croatia and Slovakia, and from distant coaat Germany and United States,

and used my personal contacts.

In Slovakia, the University of Zsolna (Zilina) téas crisis management, where an
annual crisis management conference is organizetzqy ManaZzment). After
reviewing the earlier publications accessible uridersame name, giving account of
the presentations of the conference (2002-20041-2012; edited in 2012: by
Novak) | ascertain that no articles deal with thexision-making of operational
decision-makers under the pressure of fimthis was also confirmed through my

personal contacts.

The facilitation of the planning of military opei@ts in the armed force of the
United States is realized within the frameworklwé 0oint Operational Planning and
Execution System (JOPES). Killion, in his work, alkt the necessity and the
possibilities of combining conventional decisionkimg structure and natural
decision (Killion, 2000). Within this frameworkrecognition-primed decision-
makingis illustrated in an adapted way in Klein's worktls regard (Klein, 1989),
which devotes special attention to avoiding ertbeg can be traced back to earlier,

apparently leadership mistakes.

The results of the research re@icognition-primed decision-makings utilization in
practical life, is now used by U.S. on a doctrileatel as well (Killion, 2000). At the
end of the 1990s, it was first tested by the Nawlyere, within the framework of the
program oftactical decision-making under stre€BADMUY, a specialized decision
support program for the training was developed later further developed (Cohen
et al., 1996).

2L Krizovy Manazment, Zilinskej Univerzity v Zilin€jlina; ISSN 1336-0019
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My researches in Croaffaand Germarfy were based on personal contacts: speaking
with experts, teachers, experienced in trainingrefighters, it became clear that the
situation is similar to that of in Slovakia or Harg: the emphasis is mainly placed
on the education of general management skills,icicinterventions must be
performed under the requirement of regulations, fhrevious experience of
firefighters dominate in the management of theagitun. In Croatia, the training is
completely uniform, in Germany, it may be rathelletha diverse, based on the
advanced voluntary movement, but the specificiifemergency decision-making
nowhere forms part of training, based on my expege For Germany, | have found
examples of publications of experience on militapplications (Strunz, 2011), but
this neither includes firefighter-specific recomrdations.

2.4.3 My own experience

The experience of my previous work, the anomalfggreparations therefor, and my
natural curiosity led to the interesting field cfaision theory. As both a helicopter
pilot and a firefighter, | faced everyday a sitoatiwhere, in a very short time, | had
to make decisions with serious implications on safety and the effectiveness of
task execution. | feel that during my studies, Iswet prepared to learn of the
characteristics of decisions, the sequence ofit@iitself did not include it, now I
know that its drafters were not sufficiently awawé its importance of its or
background of mechanisms. The latter is obviouslyven by the fact that the
determining milestones of researches in relatice thack just a little over twenty
years (Klein, 1989; Gruner, 1990; Schmitt, 1995;lKk, 1999 and Killion, 2000).

My natural curiosity, the permanent dissatisfactiath my own work’s efficiency,
the negative consequences caused by the mistakexl¢, the intention to avoid
stress, and the contradictions between what | €adhi and what | had experienced
in reality have led to look for the reasons of mynodeficiencies anthon-existing

capabilities and also to correct them.

2 personal consultation (7 January 2010, Zagreth) Miaden Vinkovic, senior official at DUZS

(Croatian Fire Service) and instructor at the GemaFire Training Center.

3 personal consultation (22 May 2010, Athens, Fife&arrope, InterAigis Conference) with Dr.
Dieter Nissler, President of FEU (Federation offneopean Union Fire Officer Associations).
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This gave me encouragement and guidance to moroumdly explore and

investigate the circumstances of executing tactasits of those under constraint.

Like most kids, | wanted to be a pilot, too. My endors in this direction were
successful, and after my high school years, evengih | had the chance to study
mechanical engineering as well, having chosen éamyilcareer, | was trained to be a
helicopter pilot. A very thorough theoretical pregggon preceded flying training,
and many elements were drilled and acquired byguwsh as the so-called necessary
movements, a series of actions Bpécial case$®, of the type I'must be able to
recall it even if I'm awakened from my deepestsléais type of knowledge, such a
deep level of knowledge of professional skills aedulations are necessary for the
safety of pilots and the lives of entrusted to théman be said of the flight rules that
they were enforced by the experience of previousdaots, disasters, and by a
multitude of lives lost, in the language of aviatdwritten in blood” (Barlay, 1990).
All of them were very strictly re-checked, unimaate in everyday life, day after

day, even from the beginning of flying trainingnstionable even by banning from

flying.

The so-calledraining, practiceandoperationaltasksof military flights are different

from each other, so the preparation is done seggrafhe readiness of pilots is
checked before each flight on various levels. éréghare doubts about the quality of
preparedness, the correctness of decisions, amdgtnot start his job. The checks
are very strict and they include the knowledge afoas, in some cases, different
from planned. This may include, for example, whae tb the change and worsening
of the weather, you need to cancel the task andsehanother airport, or perform a
forced landing because of an equipment failurengdufiight. In this case, the tasks
different from normal proceduresiyust be known “by heartand a pilot must be able

to properly decide, considering safety requirements

The effect of conditions on our decision-makingatafity, changing in the course of
flight, can be justified with instrumental testd€elso-calledBalatondevice is used

for the quantified measurement of mental performeartbrough aero-medical

4 Umbrella term of problems occurring during flightainly of technical origin, because of which the
implementation of a flight plan must be alteredicertain form for the sake of safety.
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examination. This instrument was used during thacspflight® of the first

Hungarian astronaut, Bertalan Farkas (Horvéth, ROA8 a general view among
flight instructors, we all agreed what we know ba ground to 100%, we are able to
recall it in the air to 50% maximum. Thereforewids important to learn correctly

and know all scenarios on the ground.

There was a particularly interesting experiencéhefabove, because in the school-
based training, no reference to the specificitpwf decisions was made, during the
exercise of our future profession, during teachofgclassic management and
organization theory, we could hear only of it thgbuthe reports, memories and
stories of mostly older pilots having experiendeel trials.

In the course of my flying career, | had so-cakbpecial caseat several occasions,
failures of the radio and navigation system andovarinstruments and generators,
which never caused a major problem using the proesdprovided for (or avoiding
their violation). By the grace of fate, | could gwe an air accident, in which, during
a close-to-surface flight at low altitude (15-30, water reached the engine of the
helicopter, flow by me, from a high-performancegation device. | had to shut the
engines down and perform a forced landing. The mepee of these individual cases
are typically kept in mind, some of their momergsd generated effects) apparently
accompany us until the end of our lives. | remenasethe performance indicators of
the engines of a helicopter, after a big bang, wittharacteristic sound, immediately
and dramatically began to fall, then the warningigta of connected systems,
dropping under the critical values of their propgeration, turning red and with a
booming noise, started to flash. The above phenantested maybe two or three
seconds, with the spatial position becoming ungertavhile recognizing the
situation, |, nevertheless, started thinking, ftash of thought, how | could make the
engines functionable again as soon as possiblenlthé air start” (from battery) and

to save that can be saved.

% Space flight aboard Soyuz-36 between 26 May ahah@ 1980.
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| certainly estimated less time than a second Herlatter period, quite literally, it
could have lasted a fraction of a second, | stilhdt think that | could not have done
it! With the recognition that our situation was doed, | focused my attention to
balance of the helicopter, the reduction of speed eoordination of its landing
position. After landing, the chassis of the helieoroke; it tilted losing its balance,
then slipped capsizing over its longitudinal axisd nearly after 80 meters, stopped,
turning on its side. Upon arrival at the groundjid not have any possibility to
influence the events. Recalling the events, my ghta were occupied with the
expectation that due to some involuntary physidédce | will immediately feel
strong pain, see blood spurting, and, obviouslwill not survive this accident.
However, | could get out of the wreck intact, thursising the excellent work of

flight engineers.

The background that | had to perform a procedusedan learned, automatic series
of movements in a moment, from normal position,wmént on problem-free,
regardless of the outcome of the incident, mechamitthe decision has never left
me relax. Dealing more with the issue, as a bitistorical irony, having received a
role in the advanced training of firefighters, | svable to teach the rules of
interventions following aircraft accidents and disas.

| started my firefighting career in Miskolc. | cauhave had the chance to find
employment at other professional organizations aB, wowever, despite the fact
that the circumstances of the fire service werevtbest, spectacularly, somehow, at

first glance (by intuition); thadrenalinewas here, which, | thought, | would enjoy.

The work of firefighters is effective if can bedime intervention as soon as possible.
To do so, after a fire alarm, one has to depanftloe station as soon as possible. As
a former soldier, | classified myself among thosevare immediately able to reach
the readiness status ready to march. Despite Ithindered, on my first day on
duty, during a conversation in the courtyard, hgvibeen alerted; the firefighters
standing around me disappeared in a moment in dodtake their position in the
appliance and pit on their protective garments.
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These are drilled, automatic series of activitiest tmay ensure the preservation of
the lives of others. In the organization of thed3ter Management Training Center, |
participated as a senior lecturer in the trainimg axamination of firefighters, at
different levels. There were extreme cases at tiferdnt examinations, having
virtually identical characteristics. The “exam flinks a general phenomenon,
observed also in adulthood, to conquer which theremees establish themselves
different mechanisms in the course of time, butalan get expert help in this regard
(Marton, 2010). At the exam closing the trainimgitting firefighting managers with
competence, | met two students at two differeneipwho were more excited than a
normal funk. A very white complexion, tremors, uttg speech could describe
them. Previously, during teaching, none of themuoead, at least | did not notice

them, or they were not unusually striking in theecaf either student.

If persons who is forced to take immediate decwsioncrises, based on a theoretical
experience and the experience of previous peribestasks resulting from success-
oriented examination create such a stress sitydtierguestion arises: how would he
solve his tasks in a real emergency. Based onehisidn of the examination board,

the performance of each student has been appri@aadiihg me in doubt, even today,

how they can do their jobs today.

The conclusion can be drawn from my own experig¢haethere is no training of the
characteristics of emergency decision-making meashgnin terms of leadership
(management) theory and decision theory in theowuarifields. They are being
experienced in practical life, and are also autoraty applied. | have further
conclusions that this automatism certainly helps decisions to be made quickly
even when we are not or cannot be really awaré; @i the other hand, this very
well (and automatically) operating support resuit$o not pay more attention to the
characteristics of the decision mechanism. Notwaiiding the foregoing, however,
the training system itself allows inclusions to em which certainly represent a
latent source of danger based on thethod of expert assessmeetther for

responders or for those waiting to be rescued.
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2.5 The operational failures of analytic decision suppd mechanisms

| presented at earlier historical examples thabganation of the success of military
leaders, historians, the decision-makers themsetwethe researchers mention a
certainly special decision procedureglusive since a long time, or difficult to

describe (Clausewitz, 1984, Duggan, 2002). The @agarding certainly suggests

that neither the generals nor the descriptorsaf Success did know its background,
mechanism, clean and clear explanation. Despits, thowever, exactly these

specifications show that the applied mechanismexésted and worked well since

ancient times.

| pointed out that to suspend or stop battle astignimpossible after launching it,

however, to direct and continuously monitor it ssential (Cohen et al., 1999). This
means for the leaders a continudumse pressure decision-makinge. emergency

decision-makingconsidering the enemy's intentions as well.

With the technological development and a conseqesfcthe effectiveness of
economic models, adaptedanalytical thinking(JOPE$’), e.g., in the period of the
Cold War, in military planning, in addition to stegic tasks, to the level of tactical
tasks as well (Killion, 2000; Wolgast, 2005). | csee in its background that with a
sudden increase of computing possibilities, thegsse and assessment of the mass of
information available was drastically reduced mei It was used by both a military
and economic actors using the opportunities offdmgdinformation technology.
Successes achieved in economic life and the Cold Méaoming permanent on
strategic level and limited to problem solving, itadly resulted in that problems
with an analytic solution supported by computeeadme customary and extensive

practice on lower levels of management.

The mass of tasks necessary for strategic probtéving is done by computers in a
short time, with the use of different pre-desigradorithms, they, so to speak,
shorten so much the time of executing a strategk that they become applicable by

the decision support systems, even at operatiomhatactical levels.

% Joint Planning and Executive System
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The statistical ratio of live situations, relatiyaiare, provided that the number of
possible erroneous decisions (and losses, damdge) vamain below a tolerable
threshold, that is, not to be a constraint foractirom the part of senior decision-

makers.

I confirm the complete expansion of the mechanismsf classic decision-making
by the themes of educational materials studied, byan exclusive strategic
approach of higher-level command training, using tke multitude of decision
support systems on all decision-making levels andylthe view to operational
planning in military doctrines (e.g., JOPES).

Despite the fact that the military budget facitthe introduction of, in many
countries, the most advanced computer technolagy,d@es it possible today, still
wrong solutions were made by applying them in sarases, which drew the
attention to the limitations of analytical decisioraking and the need to explore

mechanisms actually functioning (Krulak, 1999).

It was always an incident that incurred some vemosis consequences, drew the
attention to the weaknesses of conventional decisiaking. One of the failures of

computer technology-assisted decision suppaas the nuclear accident at Three
Mile Island. During the analysis of the incidentaneHarrisburg, Pennsylvania,

United States, on 28 March 1979, in addition tohtécal problems and the

inadequacy of training, the limits of human cap#ibg were shown, especially the
possible erroneous interactions of computer operat{Killion, 2002).

A serious military error drew the attention to thecessity, no longer delayable, of a
more thorough examination of specific decision naetéms, as a cornerstone.
During the armed conflict between Iraq and Iran3alune 1988, theSS Vincennes
cruiser, stationed in the Persian Gulf, shot doflight IR655 of Iran Air, bound for
Dubai from Bandar Abbas, with two guided missildgl the 290 passengers,
traveling on board, were killed. Studies have shohat although the soldiers acted
in accordance with normal procedures in place abther cruiser, their action did not
meet the expectation what decision-makers shoulclde to do, in the rapidly

changing situation, to accurately recognize theuairstances and correctly decide
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based on them. During the entire decision-makingg¢ss, from the detection of the
aircraft, through the attempt to identify and canté the report to the commander,
its re-check, up to the issue of the order to dirmtal of 3 minutes and 40 seconds
passed (Roberts and Dotterway, 1995). Gruner ag@dlifze problem from a point of
view of decision-making as well, and led its caumek to human limitations
concerning computer technology, developing rapidipd the processability of
information offered by it (Gruner, 1990). We ar¢ witnessing today as well the
dynamic development of the former, while the laisesaid to be almost static, even

in the prospect of thousands of years (Hutchin86).9

Civilian life also proves with a multitude of exalep that our situation assessment,
based on our own experience, is sometimes bett@n to follow the rules
blindfolded. Bruce defines his experience in theddfiof health, when he assisted a
passenger on board who became ill during flighthédgh it would have been
compulsory to follow specific rules, he relied als mtuition and deviated from the
rules of protocol assistance due to the persona) (eontact with the patient. His
belief proved to be valid during a posterior exaaion, supported by
instrumentation, according to which the use of déad procedures would certainly
have been inappropriate in the given situation.oAding to Bruce's assessment, a
patient's sight is worth 1,000 times midréhan a diagnosiput it into words (Bruce,
2011).

Based on Radnai's work, we can mention examplétinmgary as well on the study
of emergency decisions in the field of health cdte. analyzes the subject of
decision-making processes in emergency care, imstef quality. In the background
of his findings, there are the techniques tofge?® derived from emergency
medicine, in which, based on previous experiemeeallocate "scarce resources to
high priority patients, and withdraw them from Igsiority patients, or from those

who are hopeless(Radnai, 2011).

" Bruce, E. (2011)A Picture is Worth a Thousand Words — at Least”
2 Word of French origin, meaning to select, to sbhte philosophy behind it was first used by the
field surgeon of Napoleon, Dominique Jean Larrag6@t1842).
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The above examples clearly show that situationseeaily be found in the field of
health care as well, when emergency decision-maldngased on past experience
and thus, we may (or in the lack of resources westjmeglect conventional protocol

procedures to the standard protocol procedures.

Literatures mention in the following case as a ®asory of Klein's work, in which
firefighters approached a fire in a residentiallding, and during the extinguishing
process, the firefighting manager suddenly withdnésvteam, without reason visible
to others. In the story, after the approach, inwpte of minutes, the whole house fell
into flames and collapsed helplessly (Klein, 1999Based on what the chief fire
officer, acting as a firefighting manager, foresat his men would drift into deadly
danger, they could not formulate precisely. Klemhis works, although focuses on
the research of military decision-making as a peladist, he regards the firefighting
experience mentioned above as a typical exampthi®fspecific decision-making
process, so that there is hardly an expert who avoat refer to this case.

The proper interpretation of the above fire in Haryg professionally also requires
the reconsideration of building habits that consieyy characterize the

circumstances of the given case. The incident oedurdescribed by Klein as an
example, in a light structured wooden building, véehehe flames reached the
basement from the kitchen as well, through theilatitin system. Based on recall
of the chief fire officer, the fire spread despite high extinguishing intensity, so
knowing the properties of the timber-structurediding, the decision-maker really
did not have any other professional choice as tadsawing his men. In Hungary,

the vast majority of houses are built of non-contibles materials, so one does not
have to fear similar incidents as above, i.e. thesk becoming engulfed by flames,
or with a more precise professional wording, weudthanticipate different incidents.

The following example also shows the tactical dédfeces in extinguishing
residential fires: in Hungary, the use of piped gagredominant for cooking, while
in most parts of France or Switzerland, electriatimg is almost exclusive. While in
Hungary, a problem of gas leakage may occur attiamg; it is virtually ruled out in

the above countries, but the danger of electriclsinoay be greater.
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2.6 Summary of the results of the chapter

In the first part of chapter | performed thikecision-specific elaboratioandanalysis

of damage value - time functioh proved, based on analysis, that the purpose of
more efficient professional decision is not forelfs the means to society a real
value-creating ihvestmerit (creating saved valuand reducing damage valje
Since the function is a fundamental cornerstontghefeducation of firefighters, its
decision-specific adaptation can promote not omigasstanding the objectives of the

dissertation, but also the use of its results imcaton.

| explored in the next subchapter, what kind ofeesial difference exists between
professional efficiencyand economy-aspect efficiencand these may represent
interests can even conflict with each other. | padnout that the current system
handles decision-making as a static fact and dads take into account its

significantly influencing affect on the outcome thie intervention. Based on my
conclusion, if we are able to professionally moféciently apply the means

available, with more advantageous decisions, peredduce damage value and
increase the value saved, it is logical that wereased the rate of economic
efficiency as well. In other words, the decisioristite person responsible for the
management of fire fighting are not static, butatyrc factors significantly affecting

the economy-aspect efficiency.

After the above, | examined the process of firdfiggh based on the valiRules of

Firefighting®. | found that itrecords practical experienceas professionalcorner

points crystallized over the years, logically structunedts context and significantly
simplifying the management of information during iatervention. | referred to the
limitation of the possibilities of the simultaneopsocess of information, | pointed
out that the structure of the Rules, logically bomh each other, not only simplifies
decision-making, buits pointsalso provide guidancdor the implementation of the

necessary activities.

29 Mol Decree No. 1/2003. on the Rules of Firefightin
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Overall, the provisions of the Rules do not undermine, louthe opposite, rather
promote and facilitate the decisions of firefiglgtimanagers, enabling the

continuous maintenance of his decision capacity.

The subchapter on the training of emergency detisiakers is divided by me into
three parts: first, | pointed out the charactarsstof thework environmentof
decision-makers, to what extent they are compled aomplicated. Second, |
examined theguality of trainingfor the tasks to be performed in this special work
environment. On this basis, | concluded that theydt sufficiently address, neither
in the domestic nor in the international environingdied, theeculiarities of the
decision mechanismFinally, as last, based on my own experience al, w
concluded that there is no preparation for the adtaristics of emergency decision-
making mechanism from a management theory or aecidieory aspect, in the
different disciplines, we experience them in pedtilife, and then automatically
apply them. My further conclusion is that, firdtjst automatism certainly helps us
make quick decisions, even at a time, when we acam be aware of it, on the other
hand, exactly this well (and automatically) opergtassistance results in not having

to devote greater attention to the characteristitdhe decision-making mechanism.

In the next subchapter, | pointed out that the deteppenetration of the classic
decision-making mechanism can be justified by thléalsus of training materials
under consideration, with its exclusive strategipraach of higher-level fire officer
training, by the use of decision support systena firoliferate on all decision-
making levels and by the approach of operationahmihg, stipulated in military

doctrines.

Notwithstanding the foregoing, advanced decisiqupsut systems can cause serious
problems, highlighting the need that in the caseefergency decision-making,
based on experience, certainly well-establishedhar@sms have been studied and

more thoroughly understood, its opportunities exgtbfor thousands of years.
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3 RESEARCHES BASED ON MY OWN SURVEYS

3.1 Research methods

| excluded the possibility of applying quantitatiweethods for researches, based on
own surveys, due to the special topic of the diaten. The main reason is, firstly,
that there are no databases available to measuedfedtiveness of emergency
decisions, based on which they could be directbhyaed, on the other hand, | could
not have adequate resources to set up databasesdyalused and derived from

existing databases for the dissertation, for objegsteasons.

The topic of the dissertation, in Hungarian circtanses, are researched in a quite
unfairly incomplete way, due to which, in the sél@t of the method, | did not feel a
guiding trend, generated by earlier results, howethe study methods of available
international literature (Klein, 1989; Wolgast, B)@Gndmy research intuitioralso
proved the application of qualitative methods mamigantageous. This fact also con-
firms the latter that in the focus of the disseéotathere is an analysis of tipeocess

of emergency decisions, i.e., a mechanism, diffital quantify, rather than then
study of theeffectivenes®f decisions, which concepts are not far apannfeach

other, but the quantification of the latter woultVa been obvious easier.

From the qualitative methods, | used basically fd@dne of them and perhaps the
most important, inspiring the writing of the didsd¢ion is the formulation,

systematization and interpretation of my own exgee. The other is the analysis
and assessment of the existing literature and lmmicces. As a third method, |
applied the elaboration of an essay, prepared ey ntembers of a group of
firefighters, while the fourth, an association stwdas performed by me, based on

themes prepared by myself.

In the previous chapters, | presented my conclgsidaducted from the literatures,
and gave account of my own experience, relatingyaarlier works. In this chapter,

| describe the method of processing the essaysyelisas setting up hypotheses
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necessary to implement my association studiesctibgs and results of my studies,

and the conclusions that can be drawn from them.

3.2 Participants in the research

A substantial support for my surveys at the timengfresearches was the fact that |
was in regular contact, as an invited lecturer,hwihe Defense/protection
administration specializatiorstudents of ZMNDU, being trained in Ozd. One of
groups consists of correspondence, senior (thied)yBachelor of Science students
studying at theFire protection specializatignperforming full-time professional
service as firefighters, while the composition dfe tDisaster management
specializationstudents, in terms of studies, was quite inhomeges. | held lectures
to each group on topics related to firefightingites; weighted rather for firefighters

(e.g.,Firefighting tactics I, II, ).

Due to my responsibilities as a teacher, it usdoetony duty even earlier to give the
students tasks that helped their preparation, enother hand, made it possible to
recheck the learned material. Students in ordéulfii the requirements of the first
semester, must submit interim studies; an instruetceives a relatively free hand in
the determination of the topics. In theademicgyear2011/2012 without prejudice to
any of the university rules, nor the implicatiorancerning the ethical aspects the
students, | used this opportunity in a way thabmes of the developers of the themes,
| prescribed for my Fire protection specializatigudents toelaborate the
firefighting manager's decision$ determined the method of using the format of an
essay all other aspects were freely chosen (case statbhoration of self-
experience, opinions, etc...), but | limited its estdor reasons of expediency,
minimum 3 pages and maximum 10 pages. The graditigeomaterials submitted,
according to central requirements, was limiteddtisfactoryor unsatisfactoryevels
(no numeric marks), thereby | could avoid the cgosaces that would affect the
result, i.e. a pressure on the students greatartbeaminimum needed for the study,
in a way otherwise not to be followed. By ensurihg widest degree of freedom, |
was specifically interested in the spontaneous frpression of opinions of the
students.
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Another part of my research aimed at carrying ouassociation studyTo do this, |
invited students of both the Fire protection andd3ter management specialization,
on a voluntary basis. | was essentially curiousualtize results of the Fire protection
specialization students; however, | used the stisdehthe Disaster management
specialization as a control group. The results h&f aissociation studies can be
evaluated by themselves, that is, they do not regcomparison or the use of a
control group, however, one of the aims of my reseavas to precisely show the
difference between the immediate reactions of tfi@seliar, to a certain extent, with
theoretical knowledge of the discipline, but ashe¢ing no practical experience and
deeper knowledge. Thus, the application of the robrgroup seemed logical and
expedient to achieve my objectives.

3.3 Analysis of an essay freely compiled

3.3.1 Analysis of an essay freely compiled as a researnfethod

It is well known that it is difficult to define thgenre of an essay. Those attempting
to do so will certainly fail (Kerner, 2009). Bak@pinion is thatit is easier to define
what an essay is not than to compact it in oneesart (Bakd, 2002). Due of the
nature of the genre, essays have several divisgpaapings, however, the reflection
is a common feature of all (Gyergyai, 1984), tigtiis author freely explains his
own views on the subject, which can shift everhmdirection of self-expression and

self-confession (Szabd, 2001).

According to Samuel Johnson (1709-1784), an essayp iother thanThe free flow
of thoughts of the mind, a single raw work, it & an orderly, organized work®
The analysis of the free flow of ideas is obviousbt easy; however, there was a
need for this spontaneously appearing expressiompfions for my researches. |
was curious about the information on qualitativegassing, in which firefighters
with more or less experience mention the diffi@dtof their own decisions and of

their companions, and their specialty.

30 hitp://hu.wikipedia.org/wiki/Essz%C3%A9
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| wanted to draw up characteristics from them, Wwhigre able to generally
demonstrate and express the difficulties, the omstances of one of the specific

types of emergency decision-makers, of firefighfirescue operations) managers.

The analysis of various written works is a commomged method; the analysis of
literary works, poems, novels, etc... is well knowumnich we all were part of during
school-based courses. The analysis of an essaywglely accepted qualitative
research method, during which we can acquire lbgioaclusions, and general
statements can be made (Miller and Fredericks, ,19@dean et al., 1997, Kerner,
2009).

The comparison and critique of the application ofalgative and quantitative
methods can be a subject of discussion in inditidiages amongst researchers,
which is studied and analyzed by McLean and pastnertheir work entitled
Qualitative Research Methods: An essay reyviewfive chapters (McLean et al.,
1997). The work gives an overview of the developimanthe methods, details,
amongst others, the application of the theorygodlitative confirmation(Carnap,
1962, Hempel, 1965), providing guidance to the goantitative research strategies,
grouped in items, and in several topics, it condirisupplements, explains or perhaps
disputes the ascertainments of the work with alamtitle by Miller and Fredericks

(1994):Qualitative Research Methods: Social Epistemolagy Rractical Inquiry

| found a summarizing analysis of the comparisod aancentration of methods
amongst Hungarian researchers in Juhasz’s the¥i8)2The depth of the difference
in opinion between the followers of the methodsatd@ of supplementing each
other is shown by the fact in the above work ofldfiand Fredericks preferring the
qualitative study method they even doubt thatghentitative data gained through
experience can be regarded as really quantitaiideaéso the questions relating to
reliability and validity can be decided exclusivétya quantitative way (Miller and

Fredericks, 1994).
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Several researchers (e.g., Smith and Heshusiuss, 1@®lcott, 1994) call the
attention, in the same way, to the weaknessesapsrhncertainty of qualitative
methods, furthermore, Shinbone confirms the possthianges in the fulfillment of
the hypotheses depending on the number and quéldyidence (Swinburne, 1973).
In order to reduce clear uncertainties, | foundgastjons with almost all the authors
dealing with the method, but even organization-examples on guidance, the latter
can be a 10-element series of evaluation quesfmmthe CAS Progrant for the
assessment of qualitative studies, the former &s ftlur-item researchstrategy
developed by McLean and others (McLean, 1997).

Considering the above, the justification of the Igaave method when analyzing
essays, is apparently not disputed; both Hungdtiehota, 2001, Juhasz, 2008) and
the international literature clearly demonstratssapplicability and uses it as well
(Miller and Fredericks, 1994, McLean et al ., 1997)

Applying the method of analyzing essays, | shar@ritls (2000) view that a
researcher following the qualitative methatbés not always exactly know what and
how to ask, but entrusts himself to the charadieg<f the phenomenon researched,
lets it control the research according to its owmternal logi¢' (Juhasz, 2008). It is
not the undemanding state or lack of interest fuafi the preparation of the
research, but on the contrary, it is a predictiaetdr, which allows to ensure the
extent of freedom, which the researcher needsh{;ndase the author), for the sake
of achieving the goals of the study. With respaiesthis thoughtfulness, | wanted to
take advantage of the freedom of opinion of firefegs by ensuring the extent of
freedom provided by the essay during the reseamth,based on the above, and by

the possibility that is proven suitable, researdmgdthers.

3.3.2 Applied method of analysis of the research hypothes and the essay

Research hypotheses

Considering my own experience, explained in théiezazhapters of the dissertation,
and my previous statements on the teaching ofi¢hesfof management and decision

3L CASP- Critical Appraisal Skills Programme — maksense of evidence
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theory, | undertake the following assumptiddased on my hypothesis, students
will give account of a variety of knowledge, but fule out that complex answers
or solutions would be given on the context of spedi decision-making
characteristic of their work, taking into account the formal education

framework.

Using also the well-known regularities of my ownpexence, as well as of the
adherence to practical activities, repeated mamgegj | have another assumption:
based on my hypothesis, the cornerstones of praaiic experience will be
outlined from the content of the essays and the fawrs will be formulated that
affect or limit their decisions in the most disadvantageous way.l regard it as a
clear result, if emergency or the related notitimited time in a commonly

understood sense, appears in the papers predotgiaadtin large numbers.

Method applied for the analysis of an essay freetympiled

In order to perform the analysis, 13 students ef ire protection specialization,
having several years of practical experience, stibthiessays feely compiled. The
least experienced person had been a firefightefiveryears, the most experienced
one for 24 years. Most of them, based on engagentemt gained significant
experience in the management of firefighting befdieeir task was to formulate a
short essay (minimum 3, maximum 10 pages) on thgieriences and lessons learnt
relating to their decisions made during intervemgioeverything or anything that
pops up in their minds, freely without limits. Tkect that | did not give them any
other restrictions or guidance, | intended to emaghe broadest possible framework

for their free and spontaneous expression of opinio

They received a one-month deadline to write thegags. 12 papers were sent on
deadline; 10 could be evaluated by their qualityy&re obviously completed with

minimum targets in mind necessary to meet the rements of the semester. The
shortest content without compulsory elements (figege, contents, declaration on
own sources) was expressed in 3 pages (2 essayihdbe was an essay exceeding

the maximum (1 essays with 11 pages of contentantn
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The average extent of the content in merit of thpeps was 6.4 pages. All essays, as
a compulsory element, also contain a declaratignyliich the students certify that

the material was compiled by themselves.

| referenced marking with at least one but no miva@n two codes during my
analyses, after each core or specific findinggustsfication, but in cases where they
are acceptable and easy to retrieve from the pagleesly as the opinion of the vast
majority of students (reference to e.g. time pressu professional experience), | did

not see the need.

| store and safeguard the completed essays, bdondether in my library, to ensure
the authenticity of the study. | can show them ngame on request. | assure the
retrievability and the factuality of data and fings in the essays by assigning a code
sign to the students in my dissertation, generate@d separate system, providing
anonymity (using the abbreviated version of eptunecode of the students, giving
its first three signs This ensures the retrievability of the resporndémeeded,
without prejudice to the personality rights of teeidents, but the reference may

remain anonymous in the dissertation.

3.3.3 Results of the analysis of essays freely compiled

The content of the papers is a good lesson learna fvariety of reasons. Students
refer, in almost all the cases, to classic, fougdpsychological, sociological,
management theory, decision theory knowledge, studarlier. Thus, the role of
Maslow's needs hierarchfpPF) and ofstress(D5C, SX9) influencing decision is
available in field of psychology, the 1920%ature theory (DPF, BYM)
characterizing the topic of management theory, vewdrom a developmental point
of view, by this it ends vividly with thetyle theoriesassociated with the names of
Lewin and Likert in each case! One paper referoechy earlier elaboration (Restas,
2002) relating to the topic (D5C). Based on thevabd shows from the essays that
the training of firefighters in subjects like maeagent (leadership) or decisions did
not keep pace with the teachings of later schdbksy end with the style theories

preferred in the 60's.
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As one of its obvious reasons, confirmed by my oexperience as well, an
explanation can also be found or understood inthéngs. It regularly appears in
the papers that firefighters, while performing th24-hour duties, live their lives
permanently "locked up", radically different fronther types of jobs. This affects
their mood and daily activities to the extent tité$ desirable in a normal operation,
and the importance of democratic leadership styléminating in style theories is
over-emphasized compared to autocratic requiremexpected at incidents (G87,
FEG). This is, of course, logical from the pointwiéw that firefighters spend most
of their time, after all, without interventions, an"normal” working regime imposed

on them.

In addition to logical explanation, | tried to rés® the above contradiction in
another way. As set out in the essays, | provesapgort with my own experience
the view that the position of a chief fire officém, charge of the management of the
daily service, qualitatively changes when a inctdsecurs, that is, his responsibility
is twofold: first, as the manager of daily tasks ¢hief duty shift office¥), because
of the period spent in close existence, there tgrabsignificant demand against him
for democratic leadership, while at incident si&@sa person managing intervention
(firefighting manager), the application of commaarti-control management method
is inevitable. This latter finding can be consmshg demonstrated in military
decision-making, from the works of both Hungariang(, Ribarszki, 1999 and
Mezey, 2009) and foreign authors (e.g., Wolgasd52@trunz, 2011), but examples
to firefighting interventions can also be foundd&tity, 1989; Cziva, 1999).

To resolve the above, that is the differences bettvibe decision-making position of
a chief fire officer, responsible for the daily nagement and at the incident sites,
however, | have not found a clear separation oinditation thereto in the essays,
judging from the papers’ contents, the studentsepicdt as natural functional
characteristics of the organization. Based on my @xperience, this duality is
resolved by the quality change. The denominatiothefgroup leader ishief duty

shift officer until arriving at a fire. By starting the interuean, he becomes a

32 Senior fire official responsible for performingcacontrolling the daily standby duty shift.
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firefighting managerby the force of lai?. This has a significant role, because due to
this quality change he acquires not only a manabesle, but also receives the right

to be able to even restrict constitutional righgsréonal freedom, property rights,
etc.}*.

Along with granting constitutional rights, howevére law” imposes obligations on
the firefighting manager, whose stringent perforogams inevitable to meet the
technically proper implementation of the interventi Therefore, special
requirements are clearly spelled out in the papganst a firefighting manager.
These show thattudents attach primacy to professionaligm which the linkthe
hands-on experiend&X9, BYM) or explicitly or implicitly express ithe context of
their message (BJS, C84). This primacy can be bated to two factors
fundamentally interrelated, one of which is #enstraint to decideemphasized in
almost all cases, the other is thme factor declared in all the papers, without
exception. They set out counter-examples conslgtezunflicted to emphasize
experience, in which they present the lack of msifenalism (BJS, C84), or refer to
its impact causing inability to decide (G87, PDS).

They show the effects of the start of an intenamtinfluencing the efficiency of the
entire firefighting in different ways, but all méon professional experience and time
factor:
- | think this is the moment when the success otufai of the
elimination of the incident is decided. Most demerah the first 3-5
minutes” (BJS)
- there is no time or possibility for compromisespeohas to act
immediately”(RWL)
-, (a firefighting manager) has only minutes, monsetd make his
decisions.”(RWL)

33 Act XXXI of 1996 on the protection against firay technical rescue and on the fire service, Sec. 7,
par. (1)

3 Act XXXI of 1996 on the protection against firay technical rescue and on the fire service, Sec. 7,
par. (1), and Mol Decree No. 1/2003. on the Rufdsiefighting, Annex, item 31.

% Mol Decree No. 1/2003. on the Rules of FirefightiAnnex, item 32.
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- ,we feel the decision is burden on us as we appnaae irreversible
moment”(PVR)

-, (the personnel) having arrived at the site fack® facts. The
majority of our static decisions are discarded, aiyric decision processes
commence.[DPF)

- ,itis essential that (a firefighting manager) assssthe situation in a
short time and not be protracted in issuing instias” (SX9)

- ,the chief fire officer on site has only secondslam many cases little

or misleading information to make his decisio(D5C)

They search for solutions in the essays to clamifg explain the features of decision-
making without any request. Thus the attempt t@ldisth a static division of

decisions (e.g. drills) before an intervention gnamic division at the incident sites
can be found (DPF, SX9), the static arrangemeneofsion support tools (BJS), the
scrutiny of the conceptual differences between si@gi and selection, keeping in
mind time factor (PVR, SX9), the gradual learningpgess (G87), but also the

evolvement of programmed and routine decisions (RPHG).

3.4 Aggregated results and the verification of the hypihesis

Summarizing the above, | ascertain that firefightetearly know their special
decision situations, that they are forced to maleent under time pressure even if its
expression or appearance can be quite differeetagh paper. Despite this fact, or
exactly because of the significant differencess ibbvious, however, that they are
not able to create a uniform image or provide &atiery explanation to its real

background.

The above facts justify my hypothesis, accordingmbich the students’ knowledge
is considerably diverse; however, they do not kntle interrelations or the

background of their special decision-making, chatadzing their work.

The activity of firefighters, the primary aspedtg tircumstances of intervention are

quite distinct in the essays and can be expressétallaws:
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As the primary aspect of interventions, all unambigsly identifylifesaving but
safety (C84, D5C) andprofessionalismRWL, FEG) are also present. There is a
firefighter, who pairs safety witBpecial knowledgeexperienceand routine (SX9),
and there is another one, who attaches a gredeetoravoidingstress(C84, D5C).

It is unambiguous that they regard as importantréihe of theknowledge of the site
(BYM, G87) and,clairvoyance” as well, the ability with which they comprehend
the site and the given situation (D5C, RWL). Itrésnarkable how important role
they attach to calmness by using different expoessiike ,laid back” (BYM),
».cool head” (DPF), which obviously refer to the danger of traposite as well. To
explain it, I could list my own experience as wddt the statement may be
experience, in which one expressell:is important that it is not events which
should drift the personnel, but the person in cleasipould control and direct the

activities on site."(G87)

The inevitability to comply with the law is mentied in 7 essays, 6 out of them tried
to emphasize it by copying the rights and obligagiof a firefighting manager
stipulated by law word for word. This strict congsice with the law, also justifiable
by other researches, is obviously characteristiallobrder-controlled organizations
(e.g., Mezey, 2009). Despite the above fact, wesegnin the essays some examples

of forced but conscious and necessary infringemefirsles:

»,0ne may not order something that is against the&.l8y personal opinion is that

some exceptional cases, however, may give readabite by the rules. These may
be cases when all the experience and individudlsski a leader are necessary in a
given situation to be able to find a solution, whiegislators could not have in mind
or it is not properly regulated.(BYM)

As a summary of the above, | ascertain that my hipsis, based on which the
cornerstones of the practical experience are higjited by the content of the
essays, and all the factors conceived that influenor limit the decisions of
firefighting managers the worst, is fulfilled.



73

My assumption, according to which the role oftime is sensibly predominant,
even by expressing the concept abnstraintin different ways, can be justified in

each essay.

As a circumstance influencing a decision or defjnits professionalism other
cornerstone can be conceived, e.g.gheacy of lifesavingverriding everything,
the importance obafetyand professionalism, or preserving calmness bydavpi

stressi.e. the continuous maintenance of decision dapac

The latter, i.e. the maintenance of decision capabtearly ensures the fulfillment of
the previous cornerstone; ranking and arrangingittend the aspects of the target
function of interventions logically supplementedhe t principles of firefighting

(rescue) can be ascertained.

Another issue also emerges from the papers thaeaf incident appears in the
thoughts of the students in the form of images velgarly. They regard as
unambiguously important the role dknowing the sitdBYM, G87) and also that
they be able to immediately see through, assesscamgrehend a given situation
(D5C, RWL). | draw the conclusion from this thatusition exercises at different
locations and the detailed analysisscrutiny” of previous cases, can also
significantly increase the efficiency of later d@ons. To facilitate it, an excellent
opportunity is provided by plotting boards (sandleéa) designed and set up for
different situations, but even the use of 3D imgglr programs. Through these
assets one could illustrate the movement of reggrsnahd vehicles step by step, the
progress of events, the different opportunitiesl, jaist as well the emerging dangers.

Based on the essays, | ascertain that studententpthave general organizational
and managerial knowledge, but they aware of tmepartance as well. They regard
the anomalies between the stipulations put dowsonventional education materials
and the mechanisms experienced during decisionagakider the pressure of time
as job-specific features. They link the classicwealge mostly usable in the periods
between incidents to the maintenance of the daperational order of an

organization, which means, as concluded by me ttigabperational mechanism of a

fire brigade, from several aspects, is identicahtd of other organizations.
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3.5 Results derived, the principles of firefighting

| have not found an example of tldeclared ascertainment of the principles of
firefighting. Despite this fact, it can be justdidoth by elaborating the essays and
the relevant statutds and accepted without dispute that the first anderfmst
principle cannot be other than saving and protgdiumandives. This is defined in
the Ruled’ as a primary role, but any firefighter's immediagsponse can only be
the same, obviously; this is clearly justified byetelaboration of the essays.
Accepting lifesaving as the basic principle, putihe following tasks in a logical

order, we come to a hierarchic structure.

‘ Principles of firefighting ‘

‘ Human lives protection

‘ Safety ‘ ‘ Protect property ‘

‘ Professionalism

‘ Economical ‘ ‘ Health

‘ Enviromnent ‘

Figure 12 The principles of firefighting. SourceaatAor.

Based on the above, the first principle is fetection of human livesn the
hierarchic structure, the most important task dlifesaving is to maintairsafety
which includes both subordinates and the victimsawofincident. Looking at the
orientation of the organizational objectives, therfprmance of the mission, the
efforts made toprotect propertyshould be regarded as of equal value. The
maintenance of safetian be ensured lgrofessionalismwhich, logically, must also
certainly fulfill the expectations dbeing economicalThe efforts made to protect
property may not incur the disproportionate detation of health or the
environment so, these concepts, in my opinion, should alsordgarded as
principles. The principles hierarchically built ame interaction with each other;
however, the horizontal order is not fixed on areniical level. Therefore,
professionalisnduring theprotection of propertys also authoritative, just dsealth

% Act XXX of 1996 on the protection against firg) technical rescue and on the fire service.
3" Mol Decree No. 1/2003. on the Rules of Firefightin
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or environment protectiobelongs tcsafety | illustrated my recommendation on the

hierarchic division of the principles of firefight in figure 12.

3.6 Association studies

3.6.1 Association study as a method applied for my reseahnes

We rank association studies amongst the methogsapéctive procedures, whose
first methodological description was provided byltGa® (R6zsa, 2006). It was first
used systematically by Freud (Freud, 1934), thehibydisciple Jung (Jung, 1995),
who used this method for their different psychotaegjiresearches (Woodworth and
Schlossberg, 1966). The essence of associationestigl that a person examined
under properly isolated and calm circumstancesviengoral stimuli, to which he
must respond by saying the first thoughts croskiagnind. The fast response serves
to reduce the possibility to consciously formulate thoughts. This also facilitates
the exploration of hidden complexes and subconsdiafiermation. No responser
perhaps its delay functions similarly, which iscal@luable information in the hands
of an expert.) The stimulus list used for the mdtban be of general use, e.g., Jung’'s
100-stimulus-word association test (WX or a characteristic searched is
consciously composed, to measure e.g. creativiblT(® (Mednick, 1962), but often
one elaborated by experts to the given personumistance and study purposes
(R6zsa, 2006).

The efficiency and simplicity of the method is peov(Szabo, 1990) by the fact that
today, besides previous therapeutic treatmentss¢bpe of use is very broad and
pragmatic. Linguistics (Lengyel, 2008) and educatizabd, 1990) like to use word
association tests, but Dazinger and Ward examinisitihe diversity of the Arab-

Israeli mindset (Dazinger, 2010), or Nosek and msthduring the Obama-McCain
election fight, shows, using this method, a hiddaut, strong preference of voters,

who claim themselves as politically uncertain (NQs2008).

¥ Sir Francis Galton (1822-1911) English polymattplerer.
39 WAT — Word Association Test; acronym for Jung’©a@ord association test.
“0E.g. RAT: Remote Association Test (Mednick, 1962)
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Pléh, based on his analysis, shows that associasoan explanatory term went
through centuries of development until it couldifLits role in the early 28 century
in experimental and practical psychology (Pléh, 2099Today, it is one of the
cardinal methods in the toolkit of qualitative datallection, the most profound
analysis of which | have found during my researcimethe work of Stuttgen and
others (Stittgen et al., 2011).

Based on the above, | did not find a reason toadisthe use of the method with
firefighters. | feel that having appropriate knodgde, due to its minimal requirement
of means, can be sensibly used for individual mebes having scarce budgetary
sources. In my judgement, the fact that | havalledf posts as a subordinate and a
chief fire officer, and that | taught subjects telg to firefighting tactics earlier at the
Disaster Management Training Center, fplat the time of my studies, at the
“Zrinyi Miklés” National Defense Universify, appropriately justifies the presence

of special knowledge needed for the assessmehedtudies.

3.6.2 Association method applied and the hypotheses ofdlstudy

During my association studies, students were ddv/idéo two parts. In one of them
were those, who have completed the essay as Wwejl,were all firefighter students
of the Fire protection specialization; another groof students studying at the
Disaster management specialization, formed ther giag. Their task was to write
down on paper the words, according to the test odetivhich immediately cross

their minds on thecall words' told by me.

The conventional method of the association test@scthe first word or expression
crossing our mind asneresponse to one call wordhis can be a word, a phrase or
a short sentence too. The method used by me diffarsit in that | accepted several
responses and even wanted it explicitly. | wanteddhieve this goal by this that on

the impact of the call word a multi-modulkset of ideagmerge, by the help of which

“1 Between 1998 and 2001, as senior instructor oFttefighting and Rescue Branch.
2 Between 2008 and 2011, as guest lecturer.
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| can compare the elements in a more complex weyjrtterpretation of the given
incident is accepted as technically correct. Thevabotherwise, do not contradict
the methodology of conventional study either, sitlee element first written down

logically satisfies the requirement that it refeetite thought first appearing.

The use of a multi-element set of thoughts may beemadvantageous, also because
thus | can receive a deeper insight, which is cimeckin the head of a firefighting
manager in the first minute. | provided strictlyninute time for the response, due to
which, obviously, there was only a possibility trrhulate thoughts spontaneously
crossing their minds; the retrieval and statemérknowledge provided by school-
type of training, obviously, cannot be predominanto a lesser extent in such time.

| used a procedure similar to the above methodlieapgeveral times and perhaps
subconsciously during my teachings. By mentionimg ¢all word of a typical fire,
e.g.,basement firethe students could freely mention the tacticahents, closely
linked to the fire and fighting it. It is actually joint association game, explicitly

appearing, at which the meaning of a “call wordthis fire or incident itself.

In this “game”, in a few minutes, the students namnt‘shouting in” practically all
technical features, which can be drawn up by therattieristics of the elimination,
neatly matched together. To the call word “basemf@ef, mentioned in the
example, immediate responses were the followlmgathing apparatus, safety lead,
darkness, smoke, soot, ventilation, evacuatioreggfaising alert degree, gas bottle,
rubbish Based on my experience, this can generate abgpluew situations very
quickly and may result in an outcome entirely difg from the initial and teaching
trend. During the exercise, it was always a chgketo me to keep the streamline of
rolling the thoughts possibly in the chronologioatler of firefighting and to provide
an added value to the students all the time, Ishiolld admit that this method went
astray several times towards the resolution of l|prab keeping mostly the students
in doubts. To satisfy the latter, it is inevitable continuously develop the

professional skills of the leader of the exercise.
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| store and safeguard the completed response shegided together in my library,
to ensure the authenticity of the study. | can shibem to anyone on request. |
ensure the retrievability and the factuality ofaland findings in the association
study by assigning letter T and an ordinal numbkeeg.( TO1) in case of Fire
protection specialization students, and with Deashanagement specialization
students letter K and an ordinal number (e.g., K61he students in my dissertation,
generated by a separate system, providing anonymity random selection order).
There are no names on the response sheets, bilefitanecode of the students.
This ensures the retrievability of the respondémeeded, that is, the source of

opinion is authentic, but the reference may reraamnymous in the dissertation.

The total number of attendees in the study wasl3(ypersons were firefighters and
18 persons were students of the Disaster managespeaialization. Before the
experiment, they did not receive any informationtloa task. | received a total of 9
expressions to be evaluated, before starting tipererent | prepared them with a
neutral oral tuninggpple and a written onddptop). | pre-arranged the call words,
which symbolized different fires and incidents.elied on my own professional
experience when selected them. They all referredatspecial characteristic
firefighting operation or technical rescue that mea peculiar decision situation for

the persons in charge of an intervention.

| tried to separate the cases from each othercthatl be linked together as far as
content (e.g.,PB gas bottle under the effect of intensive flaama “Intervention in
the environment of a dissolved gas béttler “Fire in a country dye housend
“Chimney fire”) that they should not be able to significantlyeaffeach other when
being responded to. During the process of the respgheets of the participants |
used the markings, in the case of firefighters, {€’g., TO1), in the case of the
control group, “K” (e.g., KO1). When illustratingpe individual examples | also use

these markings.

The call words pronounced were as follows:

1. Fire in a country dye house;

2. Budapest—G§r Intercity derailment;
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3. Apartment house,"8floor, kitchen fire;
4, Foreign military aircraft crashed into a hill;
5. PB gas bottle under intensive flames;

6. Chimney fire;
7. Car falls into a ditch;
8. Bus collides with a truck transporting HAZMAT;

9. Intervention in the environment of dissolved §abottle.

Replies to the call words were categorized intoeghigroups, based on the
terminology of law&’, defining the framework of an intervention, theedature used

for training (e.g., Bleszity, 1989) and my own m@edional experience:

- neutral,
- characteristics,

- intervention

The replies which did not match the professionaltgra given fire or incident were
categorized in tha@eutral group. Some of the examples are: if the walgs house
result in replies that can be linked to an artifadhe reply to the first call word (e.g.,
K14: artifact), or as the § call word chimney firegenerates the wordstoveand
warm (K09).

When there were doubts in categorizing the replieslied on my own professional
experience or the interpretation of other repleeg.( the reply éxplosion”to the last
call word from respondent TO5, together with thedesniperandconfinementell
into group fintervention”, while in the case of K09, with the referencemeldingit

was logically put into groupcharacteristics’).

3 The commonly applied name, within the professiafracetylene used during flame welding.
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Replies were categorized in the groupcbfracteristics which are acceptable in
connection with the case, with reference to themagal professional characteristics
(e.g., at the second call word with respondent K& repliesmass disasteor
injured were categorized by me into this group, but indhse of K10, replieBlSR
and people were put into theeutral group). When in doubt, | used the method
already introduced at the neutral group; | reliednoy own professional experience
or the interpretation of other replies when catezgaor.

Strictly only the replies could be categorized e tgroup ofintervention which
surely prove, either by themselves or together vather replies, the technical
elimination of the given incident, specific actioinsrelation with it or the direction
of the efforts to solve the problem (e.g., in thee of KO8, the replyevacuation of
a building” given to the % call word relating to a fire in a mid-high buildjp

Based on my hypothesis, the division of repliesfipgfighters, both as far as first
and all the replies, compared to those of the cahtgroup, sensibly shifts towards
intervention, i.e. overrepresented. Based on myuasgtion, the division of the
replies of the control group in the three categwsies the same or almost the same
as far as the results of both the first and all theeplies, perhaps with a slight

underrepresentation in the intervention group.

In order to demonstrate the dynamics of the replialso used linear trend linesly

for illustration . This method mainly receives a role in businessipihg, however,
because of its simplicity and the absence of deapalysis, | regarded as the most
expedient to set it up in order to illustrate trents of thinking. The results of my
surveys show so distinguishable values in the tigreeps that | deemed the trend

lines acceptable even without their thorough ansiysdefine the trends.

44 Mol Decree No. 1/2003. on the Rules of Firefightin
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3.6.3 Results of the association studies

| show the numeric process of the repliesable 1 where, beyond the absolute
values of the results, | indicate their average pedcentages, sometimes using

rounding for the sake of expediency.

1002 replies arrived on the nine call words, 12dstis of the Fire protection

specialization gave 530 replies, 18 students of MDisaster management
specialization provided 472 replies. In average fitefighters gave 44.2, the disaster
managers provided 26.2 replies. Considering théepsmnal motivation, | accept

this significant difference as natural.

Table 1
Summary table of the results of the association stlies
|  Total | Neutral [ Characteristics | Intervention
Disaster management specialization
Aggregation | First reply 162 79 65 18
All replies 472 193 172 107
Average First reply 9 (100%) 4.4 (48% 3.6 (40%) 0 (1.2%)
All replies 26.1 (100%) 10.7 (41% 9.5 (36%) 528%)
Fire protection specialization
Aggregation | First reply 108 12 49 47
All replies 530 30 167 333
Average First reply 9 (100%) 1.0 (11% 4.1 (45%) 9 (314%)
All replies 44.1 (100%) 2.5 (41%) 13.9 (31% 2[63%)

| examined the replies with two kinds of divisiomkiring one | looked at how the
first repliesto the call words are divided in the three gro(meutral, characteristics,

interventior), then | did the same witl the replies

Based on the first division, | supplemented thair@snent against association study,
according to which the studies should focus on fitst response, spontaneously

given to the call word.
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The second division promotes the judgement, whetherspontaneous first replies
receive further confirmation or mean the expangbnts range of interpretation,
though they also greatly determine the trend ofkinig of then respondent. The
second part of the studies do not conflict the entibity of the results of the first
division, however, using them, its easier to clatifie trends of thinking of the
respondents, the potential of the immediate reaatapacity. The latter is possible
because the very short reply time limits the syst&ral recall of knowledge
acquired in earlier school-type of training, but tize recall of knowledge provided

by practical experience.

| demonstrate the results of the process of thkereplso graphically. To mark the
quantitative values of the tables, in the casdrefighters, | chose, expediently, the
red color framing, andblack in the case of the control group. The markinghaf t
domains, in the case of theeutral group, is done with white spots on a dark
background, in the case dharacteristics with oblique hatching, while ion the case
of theintervention group, with rare white spots.

| laid a linear trend line on the graphs, wherd&dught it would be expedient or

illustrative, which intends to show the trend ok theply instead of its deeper

analysis.
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Graph 1 Average division of the first and all theplies in case of firefighters
and the control group. Source: Author
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Results of the first replies of the Fire protectiospecialization

Division of the first replies of the Fire proteatiospecialization students in
percentages:

— neutral: 11 %,

— characteristics: 45 %,

— intervention: 44 %.

The ratio ofneutral replies can be regarded as very low, out of wihiehgreatest
number of replies (4) was given by a firefightethwb years of service, a relatively
short time from the aspect of the profession (TGBplies to be categorized here
were not given by the others at all or only in ayvew cases. In the groups of
characteristicsand intervention the ration of replies is approximately the same,
within the margin of error it can be certainly redgd as identical, and both represent

a high value. The linear trend line clearly showsdance towards intervention.

| draw the conclusion from the values, i.e. frone tihend of the replies, that the
members of the studied group concentrated throbglr reactions, in the vast
majority, on the professional aspect of the inctdéfind as its obvious explanation
that the group members have several years of opeahservice experience to do so,
which generates that the experiences and tasksl fige experience receive a

predominant role in their replies.
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Results of the first replies of the Disaster Managent Specialization

Examining the division of replies in the case & tontrol group, i.e. of the students
of the Disaster management specialization, | fatmedollowing division:

— neutral: 48 %,

— characteristics: 40 %,

— intervention: 12 %.

The above division is almost the reflection of firevious one: the values of the
neutral and characteristicsgroups are high, the differences are not so gtbat,
extent of replies connectable to a specific intetiom is very low. Maximum one
reply each was received to the latter, 3 studemtge g3 replies that may be
categorized here (K07, K09, K17) and only 1 whoegd\(K12).

| draw the conclusion from the values, i.e. frone thend of the replies, that this
group also associates with the characteristich@fptrofession in great numbers, but
its solution, in the absence of experience, is@lsly not automatic. The linear trend

line clearly shows the dominance of neutral replies

The high proportion of the group oharacteristicgjustifies my assumption that the
knowledge, relating to the topic, of students of tlDisaster management

specialization is adequate to consider them a abgtoup.
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Results of the aggregated replies of the Fire paiten specialization

In the study, | received the following values ftwetreplies of firefighters in the
context of all the replies:

— neutral: 6 %,

- characteristics: 31 %,

— intervention: 63 %.

Comparing this result with the first replies, | @dain thatneutral replies are scarce
(in average 2.5 6%), characteristicsare strong (in average 13.9 31%), but
interventions are visibly and clearly predominam @verage 27.8 -63%).
Aggregating the greatest number of neutral reghetotal of 9 replies), it was given
by a firefighter, who had a relatively short seevitime, 5 years and little practical

experience (T04).

| explain the predominant shift of the replies,. ireactions that the firefighters
concentrated on intervention with their reactiofioiwing their first ones; for them
the call words mean the search for the possibitifyan immediate solution,
professional solutions. This is generated by peattxperience just as at the first
replies. The linear trend line, similarly to thestireply, shows the dominance of the

trend of intervention as well, with an even greatéznsity.

Percentage divisions of all the replies
Firefighters

]
o

D)
w

a1 o
o O
I I

\

/

ﬂ/

w
o

N
o

of replies (%)
N
o

Percentage divisions

'_\
o O
I

Neutral Characteristics

Intervention

The classification of replies

Graph 4 Percentage divisions of all the repliesase of firefighters. Source: Author.



86

Results of the aggregated replies of the Disastendgement Specialization

| received the following values having studiedth# replies of the control group:
— neutral: 41 %,
— characteristics: 36 %,

— intervention: 23 %.

The above data show that the vast majority of espbf the group belong to the
groups neutral and characteristics The students, in the absence of practical
experience, only associate, to a little extenthwvitie words in the interpretation
domain ofintervention with all that could really serve for helping tpersons in
trouble, solving the problem as soon as possibéspide the fact that the number of
replies given tanterventionis low, the 23% value yet only shows that they have
knowledge and concept to the solution, even it does dominate in their
spontaneous replies. The linear trend line showsltiminance of the replies towards

neutrality with a continued convincing intensity.

The continuing high ration of the growharacteristicsandintervention compared
to the first reply, confirms my assumption that kmewledge of the students of this
specialization relating to the topic is adequatectmsider them control group.
Another natural reason for the increase imtiervention is, to my opinion, the

possibility provided by the 1-minute “thinking” ten
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3.7 Aggregated results and the verification of the hypihesis

Comparing the ratio of the first replies of the twooups, | ascertain that the
firefighters primarily and immediately focus on thkaracteristicsof the incident
and on its solutionirftervention) while with the control group featuregutral from
professional aspects and general featucharécteristicy dominate. The replies of
the group of firefighters, with respect to thest and all replies shifting towards
intervention, became even more predominant (44%3%); the growth, looking at

the ratio of first replies, decisively originateerh the group otharacteristics

Comparing the results of thiest andall repliesof the control group, | ascertain that
replies belonging to the categamgutral (in average 10.7 - 41%) armtiaracteristics

(in average 9.5 - 36%), although to a decreaseehgxbut remained predominant,
with some advantage of timeutral replies (5%), however, the number replies in then
group intervention(in average 5.9 - 23%), facilitating the elimimetiof incidents,

doubled, within the margin of error (12%23%).

The latter is significant even if its extent canrbgarded as relatively low compared
to the other changes. The above numbers clearly shat characteristics in the
case of all replies, i.e. when the students hadentione, are closer to each other
(31%[136%; difference 5% point), however, the differencealues is double in the

case of the first, that is, immediate reply (10%).

Comparison of the all the replies by groups

5 10 63
2 60 A
c
3 g 50 41 —
%0 i1 % __—
c R
) 6 /
o 10 N
Neutral Characteristics Intervention
The classification of replies
Firefighters Control group —— Lineéris (Firefighters) —— Lineéris (Control group)

Graph 6 Comparison of the all the replies by grau®surce: Author.
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| justify with the above information, with the pesfsionalism of replies that both the
academic readiness and motivation of the Disastanagement specialization
students applied as a control group, are apprepidatnake my methods admissible |
used for the study of the decision-making mechanérfirefighters and make its

results credible.

In the case of firefighters, the dominance of pgsfenalism of immediate replies is
shown €haracteristicsandinterventionwith a total of 88%), which, together with
the other replies, clearly increases towards thipkifacilitating intervention
(intervention in the case of first reply 47%, of all repliesealdy 63%). My above
statement can be further confirmed by the fact ttwattral replies were made by
mostly 2 students (T04 — 9 replies; TO3 — 7 repliado, together, gave more than
half of the total of such replies (a total of 1@tral replies out of 30 = 53%).

| can only interpret the above that the firefighten connection with a fire, besides
their characteristics, but even preceding themyded immediately on the possible
solutions; calls words referring to fire immedigtehrust their thoughts towards

solution, orsucktheir thoughtss a vacuum

The absolute comparison of the average replie9 (5:9he control group, with an
intervention categorization, with the number of average repliéd.1) by the
firefighters is especially interesting. We can seghis case that the ratio of replies
given by the control group compared with those by the firefighters is only
13.4%. This certainly shows the advantage of prakéxperience, the dominance of
the generating effects of recollection, created gffecting solution.

My hypothesis was that the division of replies makg firefighters, both with
regard to the first and all the replies, comparedthvthe replies of the control
group, sensibly shifts, i.e. is overrepresented dod¢ intervention. | regard it as
clearly proven through the absolute value of thestdts, their comparison with

each other, and the direction and dynamics of thertd lines.



89

The second part of my hypothesis related to theisibn of replies made by the
control group, according to which it will show ideical or close to identical
division, in the three categories, both at the résuof the first and all the replies,
perhaps with a slight underrepresentation towardeetgroup of intervention. The
justification of this hypothesis, based on the réisuof my studies, was well over my
expectations, since | received a very clear andsy underrepresentation instead
of a slight underrepresentation of permissive tympected towards intervention.
The absolute value of the replies of the contrologp, based on their comparison
with each other and the direction and dynamics agttrend line, | regard this part
of my hypothesis as clearly proven, with the suppéntation that instead of
permissive type of underrepresentation a certaistyong underrepresentation can

be experienced.

The comparison of the replies of two different greus especially demonstrative.
The ratios of the replies compared to each otrerabmost reflections of each other;
neutral replies are clearly characteristic of the congnaup, while those relating to
intervention are characteristic of firefighters. c&pting the ascertainment, earlier
justified that the members of the control groupadequately motivated and have the
basic professional and academic knowledge in oglattb the topicbased on the
above, | regard as clearly justified the effects pfactical experience that it
immediately thrusts the thoughts of the decisiondea towards solution, or in
other words, towards the possibilities of solutitmat engulfs the decision-maker

almost like a vacuum.
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4 RECOGNITION-PRIMED DECISION

The background of recognition of a special decisimaking mechanism in the focus
of the dissertation, in the way already discusseove, was given that, in some
cases, no sufficient time is available, necessany dlassic decision-making.

Therefore, strategists sought to design and plardétails of military operations in

advance, just as today, however, their proper implgation, the application of

different decision support instruments in live attans, designed for optimal

decisions, failed many times in spite of these.iflens made in reality, often not

harmonized, could not be harmonized, consideriegcihcumstances, with the pre-
formulated strategies, mostly because there wagmaigh time needed to achieve
them.

In this chapter, showing the malfunctioning of aggtal thinking, the tragedy
caused by USS Vincennes is a great example of ithés|occurring in an
emergency, and is unbridgeable arising by conveativays of thinking. In my own
researches, by analyzing the essays, | have printime is a limiting factor, the
most typical of intervention also for the firefigins, whose emphasis was to be found

or detected in each paper.

In the chapter, I illustrate with examples the tsnof the possibilities of analytical
decision-making. | present the general operatinghaeism of recognition-primed
decision-making, elaborate its special model releva firefighting managers, as
well as explore and systemize the factors thatifate (catalyze) the processes.

4.1 Characteristic circumstances of emergency interverans

An important element of the activities of emergenegponders is that they cannot or
only to a very limited extent can modify the terwisthe task, improve them as
desired. | was able to justify the fact, through awn experience and the studies |
carried out that this kind of environment is vepmplex and uncertain, depending

on the specifics of the task, it may be even anthguand easily and rapidly
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changing. | illustrate the seriousness of somehefabove examples, which | take
from various disciplines:
1. An emergency surgeon should decide on the immediatgery of an
elderly patient suffering from hypertension and@erdrug intolerance, but
also struggling with communication disorders, sat te does not know the
exact circumstances of the emergence of the adcaehthe accessibilities
of relatives.
2. A battlefield commander has to decide, under lichtemmunications
circumstances and in the absence of direct supporteviating from the
mission pre-specified, or from its implementatidnsuccess is certainly
limited.
3. A firefighting manager, in a road accident in altup area, must
decide to save lives in the presence of an intehsevaporating unknown
hazardous material, and depending on the weatlnglitamns, to evacuate.
4. A police officer, in the ambush position of a bardbbery, must
decide that the robber captured hostages in thigibgi most probably
carries a firearm, while the attempt of the nedotiatarts to come to a dead

end.

The above, of course, are quite different situajgmet the common features can be
found, by which the conditions of work of emergendgcision-makers can be
described. A physician always faces a vulnerabiegrewhose intention to improve
his own status obviously harmonizes with the ddetatll (perhaps only passively
due his unconsciousness), while in the case ottiefidld commander and a police
officer, the intentions of the opposing parties exglicitly contrary and hostile. In
the case of firefighters, the situation can be @at&ld as rather passive compared to
the abovef{gure 13.

A B C |
1
Figure 13 Relationship between decision-makersthadubject of decision in different cases
A) Physician; B) Military, Policeman; C) Firefigdr. Source: Author.
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Despite the above differences, indications of tenplexityof the situation, the
possibility of theradical changean the given situationyncertaintyandambiguityof
the information available can be recognized and idehtified. The peculiarities of
each specialized branch can be illustrated thrabhghexamples of several authors:
Klein dealt with the analysis of the decision cimatances of the military using the
examples of firefighters (Klein, 1989), Killion tk@xamples from the navy (Killion,
2000), Bruce shows his own medical case (Bruce,1R0lohansen simplifies

difficult circumstances (Johansen, 2007).

Based on characteristiexamplesdemonstrated in beginning of the chaptire
works of the above authomealing with the topicmy own experienceand my
research results detailed in the previous chapseertained to similar situations, the
following can characterize the tasks of those urdestraint:
— time pressure to start or finish the tasks, i.enited time for
implementability;
—  poorly structured, certainly under-informed, perhaper-informed or
deliberately misinformed task and environment;
— uncertain environment, which changes dynamicaliycalculably;
—  poorly defined goals that perhaps change duringamentation;
— demand on multiple feedback loops, partial or pesheomplete lack
of possibility thereof;
—  high-value or significant “stake” as far as its ug impact,
unforeseeable or perhaps fatal impact of matdmiain@n) losses;
—  the possibility of disruption of the previous orderspace and time,
and of the formation of chaos;

- high knowledge intensity environment.

Most of these factors are present; occasionallgfatlhem may be present at a certain
level of emergency decisions: including the strategperational and tactical levels,
but certainly with a different focus or at diffetdimes. On strategic and operational
level, in general, not only more time is availabbeit also human and technical
resources are at hand more broadly, and decisipposuinstruments as well to

reduce uncertainties occurring.
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The extinction of fire in a smaller dwelling houssguires the implementation of a
completely different, simpler scope of tasks thancontrol fire in a mid-high

building. The different scopes of tasks exist ifiedlent environments and structures,
so the solution of similar basic problem also existother dimensions. Based on my
own experience, the more extensive case we aradewith in time, space and from

the aspect of involvement in the incident, the mitie above factors cumulatively
prevail, but because of the protracted implememait is, however, easier to solve

them.

Instead of the detailed consideration of influegcfactors, a simplifying grouping
can also be created by essentially expressing temexample is provided by
Johansen, who takes into consideration the follgwas characteristics of the
decisions of those under constraint (Johansen,)2007

—  rapid change or volatility of the situation;

- uncertainty,

- complexity;

- ambiguity or misapprehension.

Thevolatility of the situation is determined by its change oagirg in its nature and
the dynamics of the change togethddncertainty implies unforeseeable
consequences, the possible surprises, the lackvafeaess of the questions and
situations arising. Theomplexityof the situation is characterized by inadvertence
and/or a variety of resources available, a mulétuof questions remaining
unclarified or new ones emerging, disintegrationpodvious orderliness, seeming
like chaos. Anbiguity may refer to the opaque, hazy reality (Clausesvitiog of
war"), the possibility of incorrect interpretatiaf facts and circumstances, false-

oriented assessment of cause-effect relationships.

US forces inserted the simplified characteristicegated to describe complex
situations in their official terminology at the eafithe 90s, and applied it to describe
the work environment of implementers of operatioaat tactical tasks, having
named it after its initials VUCR

> Volatility; Uncertainty; Complexity; Ambiguity
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The most limiting factor from the abovetime proven also in my own studies. This
provides a framework impossible to burst and addrdrift, apressurized channel
for the decision-maker, entangled in which onemaifonger break free.

Most of the features and problems could be solwesnh doy devoting time to them,
I.e. through analytic thinking method of classicide®n-making, and could resolve it
with adequate resources. In the wake time, howekerdecision-maker cannot do
this, which basically influences and clearly limitse "planning” process of task
execution, that is, it has to apply the decisiorkimg procedures, based on another

mechanism.

4.2 General model of recognition-primed decisions

The above proves that, in certain situations, tdirariteria, analyzing, evaluating
decision-making simply cannot be used or in a &ahitnanner. However, it can be
seen that managers, directors or commanders arg tinaes in situations that they
simply cannot elude from their decisigrtbey should make them in a short time. The
functional background of decisions made in a shorg, their mechanism different
from the conventional was first studied in depth Kigin, who gave the name
recognition-primed decisidfi to this special decision procedure (Klein, 1989).
Related to the topic, | found a single researcHumgary, conducted by Radnéti and
Farag6 within a tend&; and the results of which were published withtitie “The
study of risk perception and risk-taking at an adragency” (Radnéti & Farago,
2005).

| refer, at the general model of recognition-printetisions, mostly to Klein’s work
(Klein, 1989; Klein, 1999), which is analyzed by Heém with others from the
direction of critical thinking (Cohen et al., 199®)illion supplements and combines
with his multi-aspect decision-making model, (Kihi, 2000). Based on Klein's
work, the essence of recognition-primed decisions is thdhe decision-maker,
through his previous experience, has several diffent solution schemes in his

mind, which he is capable of recalling in a new siation from memory.

6 Mezey uses the tersituation sample recognition-primed decision-makiktgzey, 2009).
*"OTKA TO 37 607
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The decision-maker immediately applies the firsttgza that matches the typical
features of the given problem of, that is to sagkes decisions fast as a result of
previous experience. Klein finds basically two waysecognize the situation in his
work:

1. prototype if the entirety of the situation cannot be idéatl based on

typical features, previously experienced,;

2. analogy if we are able to find whole, similar or closetymilar,

perhaps identical partial elements for the situmfrom memory.

In the case of analogy, the emphasis is on theactaization of the same or nearly
the same situation, while in the case of prototypaividual elements of the situation
generate the possibility of applicability of cent@chemes. At the former, the action
version can be started immediately; i.e. the assessof the “stand-up” plan based
on the scheme, after recognition; at the latterthér brief analysis follows the
situation. In this case, the decision-maker triesclarify what expectationsare
established in the given situation wiaaiceptable goalshere may be. Besides, he
must take account of thieformation availablein the given situation and also of

action versiondased on them.

The above elements of the clarification of theatitin - of course, with a different
time frame - can be found on the conventional decismaking level, to which

noting examples in Hungary, Ribarszki and Radndtd aFaragé suggests,
introducing the psychological background of miltadecisions (Ribarszki, 1999;
Radndti & Farago, 2005). Mezey analyzes mainlyceoming defense areas (Mezey,
2006), and Bukovics the area of disaster managerbgmntroducing the possible of

decision support instruments of crisis managen@mkgvics, 2006).

After the action version has been chosen, eithéinencase oéinalogyor prototype
the decision-maker imagines its implementation, aotpand consequences. If it
satisfies the requirements of decision-maker, sgaingt the efficiency, the
implementation can start. If problems arise agathst effectiveness of the first
action version, the decision-maker discards thersehrepresenting it, and considers
the one nearest to him. The process is repeatédthmidecision-maker accepts the

solution of appropriate quality. At this latter, aushorter time, the maximum of a
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few minutes can be at the disposal of the decisiaker compared to conventional
decision-making; so, it is not based on the prilecipf consideration of options
according to the assessment of analytical thinking.

The graphic illustration of thegeneral modelof recognition-primed decision,
sketched by Klein, can be seenfaure 14. Based on thighe decision-maker takes
a scheme from his memory, recognizing the givenasiin, which satisfies the
minimum requirements, expectable in the given sitna performs the acceptable
goals, matches the guidance of information avasladohd offers a viable action

version.

Supplementing the general model with the assessofiettion versions, we receive
the model ofanalysis ofpossibilities (Killion, 2000). In this case, if the action

version is not satisfactory, a new action versidhhe modified or assessed.

Recognition-primed decision-making Recognition-primed decision-making
General model Analysis of the possibilities
Situation experienced during the Situation experienced during the
change of circumstances change of circumstances
Recognition of typical Recognition of typical

characteristics[Prototype or analody characteristics[Prototype or analogy [« ==

I

| | |

4 inherent issues of recogniti 4 inherent issues of recogniti |

Expectations Guidance Expectations Guidance I

Acceptable goals Action versions Acceptable goals Action versions |

‘

Assessment of action

version
No
Modification |«  Will it work?
Yes, but... Yes
A 4
Implementation of action versior Implementation of action versior

Figure 14 General model of recognition-primed dixis and the analysis of possibilities.
Source: Author, re-edited based on the works oin[E989) and Killion (2000)
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If the decision-maker has a significantly longendito assess his concepts, naturally
within the framework offered by a recognition-prignalecision, there is the
possibility to assess on the level of critical gsa (Cohen et al. 1996), or according

to options characterizing analogical thinking (K, 2000).

Recognition-primed decisions do not exclude the sipiddy to amalgamate
conventional, analyzing decision-making (KillionQ@D; Radnoéti & Farago, 2005).
At complex tasks, where a given situation is exaifrom several aspects — and
choose from the options with analogical thinkingreeognition-primed decision-
making can be automatically applied by experiertecision-makers while solving

some patrtial tasks to reduce the time of the datigrocessfigure 15).

The above issues harmonize with the observation deaision-makers simplify
complex problems, i.e. create partial problemsil uhte elements broken down
become manageable and resolvable (Simon, 1960;ikBafwltay, 2002). By

enlarging its interpretation range, of course, vam ceach the point where the
decision-maker may say the problem does not exnsi he sees its solution
(Duggan, 2002), or the problem does not exist laif @& does not have a solution
(Ribarszki, 1999).

S SV I R T

Figure 15 Conventional decision process (A), reéogm-primed decision (B),
and their amalgamation (C). Source: Author.
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It springs forth from the above that the relativasition of multi-aspect decision-
making and recognition-primed decision-making is canstant. Recognition-primed
decision can be the partial process and decisianofiranalogical thinking. In this
case, the main decision-making mechanism is arabghinking, recognition-
primed decision is the additional element. A Hurjaresearch also indicates the
advantages of the mixed use of recognition-primedision together with other
trends using cognitive decision psychological apphes (Radnéti & Farago, 2005).

If recognition-primed decision is the main mechanisanalogical thinking can
supplement it in two ways (Killion, 2000). In ond ine cases, the start of the
decision process allows thinking, with concessemgoral condition and with the
assessment of options, i.e. recognition-primedsi@ciderives from and originates in

conventional decision mechanisfiggre 16.

In the other case, the result of recognition-prindedision, i.e. the action versions
are assessed by analogical thinking in a conveditioay. The time demand of the
latter is by far greater than the rapid test ofoacversions generated by the schemes
during recognition-primed decision-making, i.e. asting their mechanisms they
cannot be identical. In one of the cases, the ss®d of action versions means the
comparison of optionsin the otherthe acceptancer abdication of matching the

schemen the other

Figure 16 Forms of recognition-primed decisions.D¥cision based on pure recognition;
B) A recognition-primed decision is born from aiden mechanism initially conventional;
C) The result of a recognition-primed decision $s@ssed by a conventional mechanism.
Source: Author.
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4.3 Decision-making mechanism of firefighting managers

4.3.1 Impacts of practical lessons learnt

We would often like to search for a justificatidmrdugh finding a stable point in
various branches of science or in everyday lifeerEN we think we would find such,
many incredulous people turn up and try to annulpravious attempts. The history
of science shows us so many similar examples (Sym@886), but even nowadays
we can find some examples (Otvos, 2011). Thus npmople would like to find
eternal truths how, through which methods should ma&ke the most correct
decisions of our life. Why is this interesting angportant? Because according to the
general judgment of experts dealing with decisibroty, the decision-making
method applied initially determines the outcomepfika-Zoltay, 2002).

Accepting the above golden rule, in the case ofrgerey decision-makers like
firefighting managers, this can have a special nmgarWith classic decisions, the
decision-maker usually has enough time to choosentthod itself, perhaps modify
it in the case of undesired outcome, while in arerggancy, due to the shortage of
time, it is dramatically limited or not possible ali. Therefore, it is especially
important for emergency decision-makers to make tmethod possibly the most
suitable to manage the given situation; and to laaekear picture of the mechanism

already used by them involuntarily.

For the vast majority of firefighting managers akeés years to get to the point to
command and control the intervention in fires atttepincidents as a single person
in charge. The majority of firefighters start theareer in lower positions. Here, they
get acquainted with the practical skills based lom theoretical material of basic
training and acquire experience in firefightingnal.

Persons deemed suitable will sooner or later fihdmiselves in management
assignments. Based on many years of so-caleggloymentexperience they get
acquainted with the basic features of firefightamgl rescue (accidents).
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During this, the characteristics of interventionasvér crystallized, which give a
framework in any future case. The characteristaos lee well described, many times
parallel with the fire alarm, which | can prove dhgh the justification of my

hypotheses, but also with the multitude of persemamples as well.

A part of the night alarms were so-calledse alarms Their characteristics are that
after the closure of nightclubs, persons underhalto influence of different degree
warmed their dinner after arriving home. Obviouslgder the influence of alcohol,
some of them fell asleep. In the meanwhile, theewabntent of the meal being

warmed evaporated, the remains started to slowly &nd emitted a thick smoke.

In these cases, although the danger prevailede tlvas no “real” fire (technically

correct: they werdalse alarm¥ The smell of the smoke generated could be felt i
the drafty stairway, but the exact location coutd be identified. Despite this fact,
we could usually find the persons affected in théding, having asked others about
their whereabouts. The above does not refer tacgdatharacteristics but to features

of circumstances of firefighters.

Another characteristic feature of mid-high buildiffgis that after some time the
central exhaust system becomes stuffed up withsgréa an extent that a fire
occurring in the kitchen may spread through ittteeoflats. Therefore, in the case of
such fires, a thorough check is performed aftemgxishing, to some people even
too detailed, but in a technical sense very cdyect

Although according to the Rules of Firefightfgall reports must be regarded as fire
alarm, signs indicating playful deeds in calls iyldren (e.g., based on background
noises) can be immediately screened, so they &meatigt not followed by approach.
Although the Rules do not allow it, in fact, thexpeessively prohibit it,
unambiguously, the reference to a large fire wittildcen having fun in the
background is not too realistic, therefore, itshemking starts immediately even

before ordering alert.

“8 Houses with the top structure level of 13.65 m @@dn are categorized as mid-high buildings. Mol
Decree No. 28/2011. (IX.6.) on the National FiréeBaRegulation.
9 Mol Decree No. 1/2003. on the Rules of Firefightin
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Its reason is that one of the characteristics af fiees is that others confirm the
credibility of the first fire alarm, almost immedtidy after the first call but certainly
within 0.5 to 1 minute. In this case, a chief fofficer can be sure of the content of

the alarm even before starting the approach wegmttessary personnel.

During approach, we use the smoke generated a$ gbwrientation, one of the

obligate physical phenomena of fire. Although moevery case but many times it is
a good basis for orientation, secondly, the intgnsi fire can be determined by its
characteristics and also by some of the propesfieembustibles. Black soot relates
to compounds with high carbon content, grayish ssmoly indicate the evaporation

of the water content of materials of vegetableiorig

Continuing the above, we could mention the muletuaf examples, which are
arranged in a logical order in books and notes dsedeaching firefighters (e.g.,
Bleszity, 1989). The examples shown prove that iptessinterventions crystallize
characteristic images, based on which firefightaes able to determine, with great
certainty, already at fire alarm, what kind of msdional tasks they will face.
Logically, the characteristics of decisions made dyirefighting manager are
crystallized, based on which they would certaimgeive a role later in his decisions.

4.3.2 Decision-making mechanism of a firefighting manager

Limited time frame allows the elaboration and mamagnt of limited amount of
information. We know from Miller's researches thhé short-term memorpf the
vast majority of people can only process simultaisgo 7+2 units of information
(Miller, 1956). This information, of course, can bguite different, e.g. a
characteristics of fire, the capacity of the regmomnit, a number, or even the
absence of information searched. Our memory handles combinations,
“operations” between the information units as infation units (Ribarszki, 1999),
from which clearly springs forth that the capadaitythe short-term memory of a

firefighting manager is exhausted very quickly.
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Previously | have proven in multiple ways how coexpthe tasks of emergency
responders are; this shows that in several casesltaneously, there is or would be
a need to process many more units of informatian the capacity of our short-term
memory would allow.The maintenance of our decision-making capabiligy, our

short-term memory, based on the above, clearly ireguthat we should omit
analyzing and evaluating decision-making procespestracted and use the

recognition-primed decision-making procedure, bagegrevious experience.

| demonstrated in the previous chapter, that theeree of recognition-primed
decision is how we can match the schemes basegpamience and in our long-term
memory with the characteristics of the specifiemention. | wish to create a model
element to demonstrate the decision-making mecimawis firefighting managers,
which takes into account the limits of the simu#fans processing of information,
that is, it also illustrateMiller's decision-making capacitySince the information
units may be qualitatively independent of each pthehose the simplegfraphical
representation of the unit-based discrete diffeesncseparate them from each other.
Based on my judgement, a model element must be, sugich can graphically
demonstrate the schemes based on earlier experibeceharacteristics of different
fires, and the interlocking of the former as thelegation of the scheme, which

represents the technically correct solution oftés, i.e. effective decision.

Scheme of solution based Scheme of the features of the
on experience given situation

Figure 17 Graphic representation of the empiricescte of recognition-
primed decisions matching a given situation. Sodrgthor.

The schemes itigure 17 represent 7 graphical discrete values each, whieh a
marked by positive or negative protrusions andrtheenter line”; these values

indicate the amount of simultaneous decision-makaggacity. Thus, the “negatives”
of the schemes can be matched as a given situatidnthe solution necessary
therefor.
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As an integration of above processes, decision amgsim functions as follows: an
experienced firefighting has performed the elimoratof a large number of and
different fires. Despite the fact that as far asplhrameters each fire is different from

another, some characterizing features can be wetiaived figure 18.

=

Figure 18 Evolvement of the scheme one. Sourc:. Authol.

The characterizing features of identical typesimsfare crystallized by experience,
and are fixed in oulong-term memorySimilarly, to the characteristics of a fire, the
characteristics of successful extinguishing, thalifating decisions are also fixed
(figure 19; just as the mistakes desired to be avoided dmed unsuccessful

procedures and failures. Experience gained throongimy years, based on the
features of fires, formulate the system of schernekind which we can find actions

(decisions) efficiently applicable to eliminate tie

W

Figure 19 Evolvement of the scheme on the lessanstlfrom extinguishing a fire.
Source: Author.

If another incident has almost the same circums&ras one already many times
successfully eliminated by a firefighting manageevously (nodel of positive
confirmation), he will attempt to use the same ones in the gmores. Therefore,
another fire, quasi bearing the typified propert®s previous similar fires, a
decision-maker involuntarily immediately recallsethypified decisions in his
conscience.The properties of a fire and of previous successtxtinguishing
operations, based on the above, are closely intéed; they are each other’s

“reflections” (figures 20 and 211



104

| proved with the results of my own association dies that the above, i.e. the
characteristics of a fire and the thoughts directedwards its extinguishing, the
schemes of response, in the case of firefightenss &ery closely connected in a

complex way.

Figure 20 Aggregated scheme on fire and the evawnewf the lessons learnt from
extinguishing it. Source: Author.

When a firefighting manager identifies a fire, n@agines what would happen if he
applies the usual tactics to fight it. If the scleeof solution matches, he accepits it, if
not, he rejects it and thinks of the next mostdgpaction. Thus, it is a recognition-
primed, model-matching process, which can be faldvby a quick and almost

automatic decision.

Solutions
. Scheme .
Typical Typical
Experience on fire features of features of  Extinguishing
fire 4 extinguishing experience

Pt 11
oo o
‘%%E hxgg

Figure 21 Evolvement of decision schemes of aghiéhg manager.
Source: Author.
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The amalgamation of previous schemes into a gimeident is shown ifigure 22.
The long-term memory of a firefighting managerotigh practical experience, has
the schemes of both different fires and their guishing characteristics. During
another alert, information available and collecteda fire automatically generates
the recollection of the scheme necessary to sé/Meased on which a firefighting
manager defines the firefighting tactics necessalgwever, the results of my
associationstudies clearly point in the direction that at avgn fire (problem)
managers do not focus on the fire as a problem bather on its immediate
solution. From this, | make the conclusion that a decisiaken will not follow the
change of the characteristics of a fire, but theditg of solution scheme, that is, the
dynamics of the implementation of the extinguishgrgcess. This does not mean a
contradiction with the previous, but rather a digfgce in views, the shift of emphasis

of the focus of attention.

Recollection and matching of solutions (fightingttes) according to
the type of fire, and confirmation in case of sssfel extinction

M@?ﬁ

A fire and its solution schemes exist togetheh@rhemory of fire-
fighting managers.

Schemes of characteristics of oo Schemes of characteristics of
different fires seeed : extinguishing fires
. : : : : b . E

Figure 22 Decision-making mechanism of a firefightmanager.
Source: Author.
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The difference in views, that is, the shift of emgdis means that a firefighting
manager does not focus on the change of charactasssof a fire, but rather on the
expected evolvement and dynamics of the schemectsele i.e. extinguishing
tactics. Based on the previous, these are, of course, angele from each other,
however, | find the dominance of thaterventionstrend in the results of my
association studies in the case of firefighterstsong that, based on it, | judge my
above conclusion to be justifiedlhe thought sequence fire—characteristics—
solution is attractively logical, however, the dsn capacity of our memory is
facilitated if it manages and reduces the necessarformation in the simplest
possible way. Since the schemes of characterigtatating to a fire exist together
with the schemes of solution, there is no real nefed it to appear in our short-
term memory. Thus, the function appearing is moeii to the simplest and shows

the format fire—solution.

The above do not contradict Klein’s model, theyheatcomplement it. Klein, in his
model, evaluates (imagines what will happen) tisallte of matching schemes by the
decision-maker prior to performing action versiomhich, based on my own
experience, is so without doubt, however the afédhmof the decision, in my
opinion, is much more significant in case of figefling managers. Since the problem
immediately and automatically generates both thecton of the solution and start
of the action version, rather the process itselimportant in terms of efficiency,
which is caused by the decisidrhe schemes based on experience certainly contain
the information on the dynamics of the process afef so if it meets the
expectations, we do not have to modify the origifieéfighting tactics. However, if
the dynamics of the process does not suit the ¢agethe change is inevitable in the
performance of efficiencyBased on the above, the recognition-primed decisisn
not just an individual act before extinguishing thige, but it is also the continuous

accompaniment as needed.

By doing this, | share the view that the experiehdecision-maker perceives the
problem together with its solutiorfurthermore, | extend the continuous co-
existence of the problem and of the whole proce$saution of an emergency

(firefighting and technical rescue).
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4.3.3 Evolvement of recognition-primed decisions

At the study of recognition-primed decisions, olbaéions included both routine and
non-routine type of decisions. It was ascertaineat £ven in non-routine cases,
experienced decision-makers used, in about 50 tgdé@ent of the decisions,
recognition-primed procedures, without effort, wahview to compare two or more
versions (Ribéarszki, 1999). The rookie firefightetsviously cannot see through the

complexity of an intervention, it may seem to thiartially even chaotic.

Taking into account all decision-making situation$,routine nature and irregular
ones as well, the ratio of recognition-primed dexis exceeded 90%. In the case of
beginners, however, the ratio of recognition-prinatisions decreased to 40%
(Klein, 1989). The examiners found when considerati occur, the more
experienced decision-makers rather weigh treure of the situation, while
beginners contemplate&vhat responseto choose, that is, the less experienced
decision-makers focus on analytical thinking toveafgetter options (Ribarszki,
1989).

Figure 23 Evolvement of the scheme on firefighting.
Sourct: Authol.
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The development of the schemes begins with thestsdaly arranging the individual
tactical elements, experienced in practice. Basedthe figure 23 the simply

matching scheme (2) of the technically correctisien is not yet available for
characteristics of fire (1), the decision-makeonirhis memory, selects it first by
tactical elements (3). It happens slowly comparedhe dynamics of the events,
many times, making the decisions of routinelessldesa apparently cumbersome,
they are rather followers of events than foresighteey seem mentally tired, and it

worries externally as well (Restéas, 2012).

The reason for the above is that they do not trmémage the entirety or the nature
of the problem, but the individual elements semdyatwhich obviously results in
significant additional time. At the analysis of thssay, | found several references,
which are edified from the example of firefightirdjrected by inexperienced
decision-makers, they are best summarized:is“important that it is not events
which should drift the personnel, but the persocharge should control and direct

the activities on site.{G87)

After the elements are selected, the elements mesged (4) and matched (5),
always at the rate so as the decision-maker istabteanage it; initially by elements,
then arranging them into groups, until finally thbole scheme develops and attains

its final form (6).

Based on the above, the question arises how lamgititakes a firefighting manager
to become “mature” to fulfill the position of a efifire officer, with the necessary
competences and duties. Such a survey has notegt bone, but Ribarszki
compares the evolvement of tactical schemes oftaryli leaders with the
representation of chess-players (Ribarszki, 199@) r@fers to Mé&¥'s researches,
who estimates the schemes of grandmasters to lbeimmagnitude of tens of

thousands; it takes approximately ten years of meipee to collect it (Mé&f, 1989).

The acquisition of sufficient experience, | belieirethe case of firefighters depends
on the amount of active participation in the licatidn of damages, on the
characteristics of fires, rather than on the sertime. Of course, the former is also

dependent of the time of service.
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Practice shows that a significant part of firesuilitated is technically not

complicated; extinguishing can be performed suwfitdy with little experience as

well. However, to entrust a person with leaderstop having sufficient experience
in management functions, represents an excelléantteecognition ability of the

chief fire officer, or gambling with little risk, rpvided by the statistics (Restas,
2001).

4.4 Triggers of a recognition-primed decision

Different triggers, internal resources ensure tiperation of recognition-primed
decisions. Klein, in his work, assumes 5 markedistinct abilities, these are
intuition, imagination perception of the invisibjeéheability to formulate, metaphors
and analogies(Klein, 1999). In the joint work of Cohen, Freemand Thomson
(Cohen et al., 1996), draws the attention to thpoitance and benefits of critical
thinking as criticism of actions planned by oursslv | detail the latter as a

complementary procedure of recognition-primed degis

4.4.1 Intuition

Klein, in his work, definegntuition as theuseof our experience, when we recognize
their core processes by perceiving the dynamidbefituation(Klein, 1989). This
includes, with parallel scenarios, recognition aslwhat there is a given situation,
which is certainly going to happen and what is ndhis shows the direction as a
guideline to the essential processes of an evéig.tligger only works in possession
of appropriate experience, which will develop thdvanced situation assessment
ability of the decision-maker. With this, as wedl with its innate ability, a decision-

maker is able to react instinctively in a givematton.

The above are confirmed by several descriptionsthen capabilities of military
decision-makers, and | would like to support theithuny own research results as
well. Clausewitz's concept of the "coup d'oeildttls,a blink or review (Clausewitz,
1984) demonstrates this unique ability, the effickeof actions based on intuition. |
think it is about the ability of thepiercing eye’§ which is aninternal visual skil)
through which reality becomes instantly recognieabl



110

Similarly, Duggan discusses this intuition capaeityength as the power ahternal
vision" in his work onNapoleon's Glancelhe Secret of Strateglde explains in his
work of his that, according to his interpretatisnccessful decision-makers do not
see or perceive the problem to be solved as lotigegsare able to define its solution

at the same time (Duggan, 2002).

The way we solve a given problem, is basedexpert intuition which is based on

the decision-maker’'s experience (Wolgast, 2005 d@hcision-maker sequentially
takes into account the action versions appearipgairnt and immediately stops, at
which he thinks he can solve the current problenng@an, 2002). This assumption is

in harmony with the decision-making process seetarge satisfied.

Expert intuition is a special combination iafernal vision composurgprecedence
and knowledge of theioutcomes Piercing eyes or the ability of internal vision
quickly recognizes the processes; composure prevtgeability, which is inevitable
in handling of unexpected situations, while the Wlealge of the outcomes of past
events makes us confident, so we are able to adberr original intentions
(Clausewitz, 1984). The synergy of the above cdipiaki constitutes the ability of

expert intuition.

4.4.2 Imagination

The other trigger of recognition-primed decisionking is imagination Klein
attaches a particular importance to this abilitg, devotes his workhe Power of
Intuition: How to Use Your Gut Feelings to MaketBeDecisions at Work Currency
exclusively to study it (Klein, 2004), although ke, in his work entitledSources of
Power How People Make Decisioftslein, 1999) has analyzed it together with the
other triggers.

Based on his studiesmiagination is the ability during which we consabuthink of
people and objects and to transform them in ourugfids even several times,
eventually we embody them in a form certainly déffe from the initial stat€". In
Wolgast's opinion, the imagination of a decisiorkeras not different, in fact, than

*° Translation by the Author.
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the integration of itereativity andinnovation(Wolgast, 2005). During recognition-
primed decision - making, according to Klein, wseuimagination for three
purposes:
— assessment of the action version, in case of @odre able to modify
it;
- estimation to be able to predict the expected anécof our action;

—  testing, which exists is nothing else than thel tofaaction version
(mental).

The above targets are very much in harmony withpiteeess oftritical thinking

(Cohen et al., 1996), which | show in the futureaas additional mechanism of
recognition-primed decision-making. One of the nfasidamental challenges is, in
imagination, that a decision-maker should alwaysware of the details that arise in
the meanwhile, but not matching the process. With lielp of this mechanism, a
decision-maker does not need to change his posastantly, but will be able to

follow the course of real events.

4.4.3 Perception of the invisible

Another source of power of a decision-maker isdhgity to beable to detect the
"invisible". | see two aspects to this: a decision-maker pagsereal "invisible"
elements in one of them, which could only be boynelperience, knowing the
underlying content of processes. Klein associdatesther aspect with the thorough
knowledge of specialized areas, but he explaity ithe perception of small signs
not to be detected by others (Klein, 1999). Exparésable to notice tiny details, by a
wide knowledge of the field, which can remaio others, even after long
observation, phenomenon of subliminal stimudimply invisible ( Barlay,
1990).

The recognition of small details helps, combinedhwntuition, imagination and
situation awareness capability decision-makers g¢eess correctly the ongoing
processes or spot the anomalies an untraegedwould leave aside (Klein,
1999).
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Another generated effect can be observed as welpers, while knowing the

rapidly changing, uncertain, complicated and ungonais circumstances well

(VUCA environment), they are able to outline thimitations much easier in an

identified knowledge environment. In such caseg, baihered by the difficulties,

they understand and accept their personal limiatid.e., experts much easier
recognize the situation, when it exceeds the limftsheir own abilities (Wolgast,

2005). Not disputing the above phenomenon, it ntagetimes be dangerous, even
on himself, the decision-maker as well. In a plaresh, a number of members a
medical team stuck inside the burning wreckage ha&f &ircraft, because they
expected, with overconfidence, help to arrivel &rusted its success (Barlay,
1990).

Based on my own research as well, | would likedofiem the shortcomings of the
above process. One of the essay-writers refers ¢dasa (BJS), where the newly
appointed superior with non-firefighter educatiom anexperienced in interventions
was moving, not understanding and seeing througtsitiiation, etc., in a confined
and explosive environment of a gas bottle, in theeace of protective clothing and
without any sense of danger. He tolerated andpaedealthough with difficulties,

the junior firefighter’s intention to raise his awaess of it. It can be shown in the
example of the latter as well that firefightingantentions in a complex environment
require the rapid integration of the building bleckf expert knowledge in the

decision-making mechanism.

4.4.4 The ability to formulate

Klein regards the narrative as a trigger and resoof recognition-primed decision-
making,the ability to formulate what has happen@&ased on his studies, a decision-
maker should be able to formulate his message thmmaghts, concepts, objectives
and contexts that help others as well to understhadcevents, their circumstances
and the lessons learnt (Klein, 1999). After tgjlthe story several times, it becomes
easier and easier to understand it. Thereby, ks between the parts of information
will be closer and, if necessary, become recalldhleboth the narrator and the
audience. | can confirm the importance of discugsie details of an intervention,

based on my own experience and confirmed withadeshent of one of my students:



113

"l think and | experienced it as well, what you hdaring a spontaneous discussion
remains deeper in the minds of responders thahnelf hear it at an obligatory lec-
ture. The experience gained is somehow imprinté@hi@ practice, in everyday life.

It is easier to remember what you've seen the@X9)

4.4.5 Analogies and metaphors

Another mechanism for arranging thoughts is thditalio createanalogies and
metaphorgelating to events. This mechanism allows thesiestmaker, on the one
hand, to provide a frame easy to understand, $ocutrent message, on the other
hand, to be able to link past events to the presees, or perhaps get entangled in
any predictions for the future (Klein, 1999).

We can find many examples of the procedure in tleelima Usually, this happens
when, in connection with an event just taken plag¢hout real investigation, the
report chains the previous similar ones and comtho@ads, raise or leave open
questions seeking for reasons concerning the fuaaravell. An example of such
firefighting-related topics can be a report on &rires regularly occurring during
dry periods, in the end of which they usually addrthe likely trends in the weather
like one of the most important characteristics icds of the given type. In military
terminology, these mechanism also regularly oceunere, the differences and
similarities between e.g. the Vietham and Iraq veaiestaken as a basis, (Record and
Terrill, 2004), or at the series of events becomewn as Arab Spring, analyzed
the similarities and the differences betwedime processes in different

countries.

4.5 Summary of the results of the chapter

In this chapter, | presented the working conditi@isemergency decision-makers
and pointed out the most characterizing factorduding complexity the possibility
of theradical change®f the situationuncertaintyand theambiguityof information

available, in all cases recognizable and cleadyiifiable.
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It would be even possible to solve most of the abi@ristics and problems by
spending sufficient time on it, i.e., by analytianking of classic decision-making
and could be perhaps resolved by adequate resolmges the wake of time, the
decision-maker does not have the possible to dd'kis. basically influences and
clearly limits the "planning” process of the implemation of tasks, that is, must

apply another decision-making procedure based @miéchanism.

Basically, referring to Klein's work, | presentdtetgeneramodel of recognition-
primed decision-makingwhich means that a decision-maker, based on as p
experience, has several different solution schembkgh he evokes and uses in new

situations, basing his decisions on them.

In the course of my researches, | also proved kalyaimg the essays that for
firefighting managers there is not enough timedoalyzing thinking by developing
options, for applying decision mechanisms basethem; accordingly, recognition-

primed processes dominate when making decisions.

| proved with association studies that in the memof firefighting managers

individual fires immediately generate ideas to mgtiish them and solve the
problem. Compared with the results of the controlug, | clearly proved that the
characteristics of fires and their potential saln$s (e.g., lifesaving, firefighting)

perfectly co-exist in the memory of experiencedeffghters, but also that its
orientation is strongly overrepresented in thedfiom of the solution. It also became
apparent that a scheme develops the solution schemisplay, characterizing the
given fire, but out of the two, the solution schemepredominant. | regard it as
proven by the clear high rate of replies categbizan theinterventiongroup, in the

results of the association studies, by itself, &lsb by comparing the replies listed
therein by the control group, without a doubt. Eix¢éent of difference illustrates that

the solution is almost like a vacuum for the deeismaker, involving him.

Taking into account that decision-making capagtyimited, and that the ideas on
the solution are usually in majority, | drew thenclusion that firefighting managers
are not interested in a fire or its characteristing rather the process by which he

can terminate it. This shows that the mentalityadiirefighting manager uses the
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even simpler pairingfire—solution (extinguishing tacticsinstead of the logical

sequencef fire—characteristics—solutioextinguishing tactics)

Based on the above, emergency decision-makingwagssential elements: one is
the application of the scheme enabling an immedigeision; the other is the
evolution the dynamics of the situation. The sabecof the scheme, which includes
the future expectations concerning the developn@nthe situation, is almost
automatic for an experienced decision-maker; howebe course of the dynamics

of the situation will confirm the correctness oé tthecision.

The feedback of the result of the processes degdlgpof course not a new idea to
justify the correctness of the decisions, this vgedl known theorem of management
theory; however, in the case of emergency decisiakers, due to the shortage of
time, firstly, this obviously has a greater role,the other hand, they are behind this
as well recognition-primed mechanisms. Based onalheve, recognition-primed
decision is not just an individual act before stgrtto extinguish a fire, but, if

required, is its continuous accompaniment.

By doing this, | share the view that an experiendedision-makers detects the
problem together with its solution. In additionextended the joint and continuous
existence of the problem and its solution to th&rerprocess of an emergency

(firefighting and technical rescue) as well.

At the end of the chapter, | reviewed the intenaources of recognition-primed
decision, so | presentedtuition, imagination perception of the invisibjability to

formulate as well as the backgrouadd use onalogiesandmetaphors
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5 MECHANISMS COMPLEMENTING A RECOGNITION-
PRIMED DECISION

Despite the fact that one could assume, based enptBvious issues, that
recognition-primed decision-making enjoys exclugivon a tactical level, it is
absolutely not true. We can compare it with seviras or incidents, still, one of the
essential features is that it protracts in timeallbws the decision-maker to think

through the situation, collect information, devebagion versions and consider.

Forest fires, peat fires, or in many cases, fifestarage facilities or other hall-type
buildings, burning for several days and coverindasge area are categorized
specifically into the above types. Examples of tager may be the fire of the
Budapest Sports Hall on 15 December 1999 (Bala@60)2 or the fire of the

Zalaegerszeg refrigerating facility on 24 Augusd2(@Heizler, 2004).

In the above cases, there was not just an oppuyttori classic decision-making, a
thorough consideration of the situation or settiqgoptions, but without them, it
certainly would not have been possible to make raeco decision. When talking
about the example of a warehouse fire, you hawake into account the properties
of the substance stored (e.g., development of tgages), the storage method (e.g.,
the use of ammonium as refrigerant and its reledase)combustion characteristics
(e.g., large-scale, intensive combustion), the ipndy of residential houses and the
weather conditions (wind direction, speed and etqueduture developments) as
well. Many circumstances should be noted, whetraeting a single case,
depending on the situation, which gives the unigserof the situation. Firefighting
and mitigation certainly requires a longer timesuch situations, therefore, there is
time to establish and assess options, during which not only possible but also

necessary to build on experience acquired in siraitaations.

During protracted decision-making, the recognitmsimned processes, based on my

own experience, proved to be irreplaceable assisteather in solving partial tasks.
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5.1 Analytical thinking

We have already come across Franklin’s sententénéisabecome a slogan. Now we
can look into its details as a typical examplemdlgtical thinking, where we can see

how the elements of the classic task solution qudie:

Since | do not know the precedence enough, | caetofou what to decide, but if
you want | can tell you how. (...) | do it likeghi divide vertically a sheet of paper
into two columns: on the top of one | write Pro,tba top of the other Con. Then (...)
| write the essence of the motifs under these ®adlings, which cross my mind time
to time, pro or con making the given step. Wherddigg so, | have the entirety be-
fore me, | try to judge their weights related tccleaother (...) finally | determine
where the balance tips. (...) when | balance allh&m, one by one and compared to
each other, | feel | can make a decision better andlees exposed to making an

unthoughtful step*

Hammond and others provide the possibilities ofrtfuelern era and the summary of
the above thought in his work entitlsimart choiceg§Hammond et al., 1999).
Classic decision-making mechanism can be dividemvondifferent ways, as a well
definable process. In one of the cases, the gtiaéitahanges of the process should
be taken into account as turning points, in theelgtlthe phases as a temporal

processes between turning points.

In the division of classic decision-making, basedtorning points, the following

steps can be ascertained in general:

recognition of a problem situation,
conception of a problem,

determination of action versions,
feasibility study of versions,

assessment and qualifications of versions,
selection of the best version, (DECISION)

N o g kDN R

implementation of the version.
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If we regard decision-making as a temporal processshould consider the periods
between the above steps. Based on this, decisitmga@an be divided into the
following phases:

1. initiative phase,
search phase,
analysis, optimization phase,
selection phase (decision),

a kb 0N

implementation phase.

Many literatures process analytical thinking in arendetailed way than the above,
with various approach modes (Kindler, 1991; Bakat806; Dobak, 1996; Paprika-
Zoltay, 2002), and there are also profession-sigedévelopments, thus, concerning
the fields of defense (Ribarszki, 1999 and Mezed06} and law enforcement
(Molnér, 2003). | show the above in a uniform wayfigure 24, where the red

numbers indicate the turning points of the decisiaking process, the black

numbers indicate the phases.

PROBLEM SOLUTION

Figure 24 Classic decision-making process withdamonstration of turning
points or temporal processes. Source: Author.

Killion sees the combination of recognition-primetkcision-making with the
analyzing and evaluating procedure in two ways lig€il 2000), | have already
demonstrated it at the presentation of the gemeoalel Chapter 4.2. In both cases,
the conditions are that adequate time should biéadefor analyzing the options. In
the first case, prior to recognition-primed deaisio focusing on the given
circumstances, we set up options and analyze thémthe second case, a more
detailed analysis of the action version of our gegtion-primed decision may take

place. In the latter case, the spectrum of the imebviously significantly narrower

®1 http://technogua.hu/tortenet_old _5.htm
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than in the first case. The two mechanisms, depgndn the situation, can be

harmonized or one of them may become predominant.

Mezey, in his work, also discusses how the possésl of multi-criteria analysis
work. Here, the use of static decision support goalso prevails, which assist
decision-makers based on pre-loaded data, thropgtiad search engines. (Mezey,
2009).

Establishing and assessing action versions

Selection of
possibilities

[ST; U] Assessment of possibilities and

criteria
Criterion Weighting Result

Weighting of A X X - IS Comparison of final Implementation

criteria B X v - T T results of S o\:eargﬂ)onn

[X;Y; 2Z] C X 7 _ U possibilities

4

Selection of Final result: S+ T + U

criteria

[A;B; C]

Figure 25 Multi-aspect model for managing actiomsiens.
ousce: Author based on Killion's work.

The observation of the elemental parts of multieesmecision-making shows that
decision-makers divide complex problems to smadled smaller partial problems
until they become such a basic level problem thé¢@sion-maker is able to solve
even with little effort (Simon, 1960; Paprika-Zolté2002). This latter process can
also be a recognition-primed decision-making, lmgfidally we can find Duggan's
view, previously referred, at the end of thought, laccording to which successful

decision-makers not perceive a problem until treay solve it (Duggan, 2002).

5.2 Critical analytical thinking

5.2.1 On critical analytical thinking in general

The critical analytical thinking is one of the fastable tools for strategic decisions,

one of its independent methods in certain casesepsed by a number of different
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authors in different depths and perspectives. Timpler versions of the procedure
promise significant efficiency growth and the regulse of 7 criteria. Versions with
few perspectives determine (e.g., Kenedy, 2005)faict, the basic stages of

analogical problem solving like necessary elemehtsitical analytical thinking.

The researchers of topic dig much deeper to rdackthematic processing, different
classifications (e.g., Lorenz, 1994) or stratedfasul et al., 1990). Referring to the
work of the latter author and others, bearing imanihe 3 main strategic directions
in Myatt's elaborationactive strategiescognitive strategies on the macro and micro
level), it summarizes 35 dimensions of critical anafithinking (Myatt, 2010). In

the above works, they keep in mind the solutioproblem of business life, intend to

help its decision-making.

5.2.2 Ciritical analytical thinking on a tactical level

Cohen, Freeman and Wolf studied the possible aecisupport role of critical

analytical thinking on a tactical decision-makiryél (Cohen et. al., 1996). In their
work, active naval officers and case reports wéudisd, based on which they state
that experienced emergency decision-makers, ingiations, using their previous

experience, make decisions with help of recognipomed mechanisms.

Cohen’s model explains in detail the critical atiabl strategies that contribute to
the operation of recognition-primed thinking. Sysé&tic situation models often
based on informal narratives as schemes, organizeénéormation in cause and
effect relationship in individual cases and undergie development of recognition-

primed thinking. | can illustrate it in my own resehes, with a reply of a student:

"l think and | experienced it as well, what you hdaring a spontaneous discussion
remains deeper in the minds of responders thame§ thear it at an obligatory
lecture. The experience gained is somehow imprib&gter in practice, in everyday

life. It is easier to remember what you've seemelig¢SX9)

Recognitionsupplemented with critical analysis as a complecmanism includes
the following elements and processes (Cohen €1206):
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Facts based on evidence

Facts based on evidence as cornerstones in theingngoocesses should be
identified and compared with the earlier plans.sTlwrmulates the difference, in a
very simplified way, between reality and an inteltg. depth is determined by the

time available.

Critical analysis
The exploration of defects and problems relategattier arguments is done through
critical analysis, identifying the difference bebkrethe expected and the situation
developed, resulting in promoting the developmena dinal conclusion. Critical
analysis may result in the exploration of threebpgms that can be formulated:

— failure orincompletionof the process,

— theunreliability of the results

— existingconflicts
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Figure 26 Process of critical analysis. Source: #art re-edited based on Cohen’s model.
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Evidence can be regardediasufficientor incompleteif it can neither support, nor
contradict our suppositions. lbne of the argumentssupports the other one
contradicts i.e. they would end up with a result from bottles by the way, it would
be rather acceptable from the point of view of tleeision as if neither of them
would end up with a result. At the end of the dayguments arenreliableif their
gualification is although of support character,ytlteepend on uncertain conditions
and do not bear any future responsibility. Unreligbis not static, it can move or

even disappear if, later, its circumstances anéfield.

Mechanism of correction as a response to problems

The mechanism of correction as a response to prsbige connected to one external
and two internal actions. The external action cale tplace by theollection of
additional information one of the internal actions by trshift of the focus of
attention the other by theeview of assumption$hift of the focus of attention or the
transfer of the center of gravity stimulates thieiegal by the emergence of new and
relevant information in our long-term memory, areh @rovide other arguments for
the analysis of complex recognition-primed proceduiThe addition or deletion of
conditions makes it possible to pursue our argunbased on if-then' type of
assumption, through logical derivation of options causes and effects of, and

adaptation of simply matching models or plans.

Rapid test
A rapid test is a higher-level control mechanismdiatical analysis and its accuracy.
Its recognition strategies are formed, similarlyotter decision-making processes,
by the success or failure experience of past evertt® complex recognition
mechanism comes to the fore when the demand ondimderesources for critical
analysis is overweighed. It is possible in thredl-definable cases (Cohen et al.,
1996):
— When the extra costs incurred by the delay of datis still acceptable, i.e.
adequate time is available for critical analysis;
— When the given situation is uncertain or has sigaift novelty value, that is,
the consequences recognized are to be perfected;
— The cost of damage caused by actions implementsedban a recognition-

primed mechanism is high.
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A rapid test considers the conditions in the ligbt the above factors, and if they
appropriate, prevents recognition-primed decisiomnd focuses on critical
analytical thinking. When circumstances are not agieate, a rapid test will allow
for an instant reply. Figure 26 summarizes the relationships betweenatiwe

processes, and highlights the difference betweeagretion-primed thinking and

critical analysis (Cohen, 1996).

The recognition-primed part and the complex cogeitprocess are in a strong
interaction with each other. The former supplieslditer with information, while the
latter keeps the former continuously monitored. @ohen's model, complex
recognition continuously monitors recognition-promemechanism, maintains,
repairs, or even redefines the model (e.g., idestithe cornerstones and the
problems of gaps in the arguments, contradictiomd anreliabilities), alters or
modifies the recognition actions, while inhibitinghplementation, transfers the
center of gravity, accepts or rejects the hypotheBkre above functional differences,
from time to time, are appropriate, but may conitiatthe structural or psychological

differences (Nelson and Narens, 1994).

During critical analysis the resolution of a prablgf not always, but often may lead
to revealing another one and the necessity ofalistisn (Cohen et al., 1996). For
example, when filling the gaps between the argumegquire data collection and it
Is not possible, we have to use assumptions. Tdrerebur arguments may become
more specific, through which they may become cainttary with other arguments
of ours, previously correct. Such conflicts mayuiesh uncertainty over our former
arguments. In such cases, the focus of complexgreton-primed mechanism itself
can be transferred to the basis of argument instdathe assessment of the

conseqguences, as a new problem.

The above mechanism terminates when the resutteofdpid test indicates that the
advantages of the further complex recognition pgsgarobably counterbalance the
risks caused by delay and the action based on thsemt model or plan is

implemented. The result will be a coherent modgdlan, recognizing and accepting

its strengths and weaknesses too.



124

5.3 Satisfactory procedure mechanism

According to the economic decision-making theorydelpa decision-maker behaves
rationally and always chooses the optimal versitie. have seen previously that a
firefighting manager's time, just as the time ohest decision-makers in an
emergency to make a decision is limited. Since timse limit precludes the

possibility to carry out the necessary analysethefclassic model, objectively the
choice of an optimum option is not achievable fateaision-makef. In response to

the difficulties of the collection of informationnd the reduction of the costs in
relation, a decision-maker does not strive formpin results, but, depending on the

circumstances, settles for satisfactory solutions.

The above mechanism, however, is nothing else ahatministrative model created
to resolve contradictions of the classic decisibaoty model, developed on the
principle of limited rationality, based on whichist not possible to take into account
all the circumstances, not only objectively, bugrthis no intention of a decision-

maker to do so (Simon, 1957).

The above process, different from analytical thagkiis enforced by several factors.
Some of these factors are the impossibility of g all information necessary to
select the best solution, or the shortage of tithe;latter induces a compulsion of
decision-making. The limited nature of the procegsnformation available is also
of significant influence. Filtering of informationand by this the selection of
response to the tasks is necessary because thatgagaour short-term memory is
quite limited. According to Miller's studies, preusly referred to, it allows the
parallel processing of only 7 + 2 bits of infornmatiat one time (Miller, 1956). If a
firefighting manager made all the basic decisidms, decision-making capacity
would be immediately exhausted at a compleefifjhting task. This is all the
more so because to examine a relationshipleast two elements and an
operation are required, which already exhaustdfldiathe memory (Ribarszki,
1999).

2 Except the single case when the random choicelgxaxincides with the decision made with the
method of analysis. Its magnitude can be identifiedugh statistical methods.
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Despite the small capacity, thanks to recognitiomed mechanisms, correct
decision is made in most cases (acceptable, gheeeftectiveness of firefighting). A
firefighting manager, using his experience, in aitbns not requiring decisions
different from the previous solutions, implementtaaoatic measures, protocol
procedures, thus continuously maintains his detisiaking capacity. In this case,
using his own experience, a firefighting managenot interested in by which
series of best elementary decisions he canirgle fires, but only in satisfying
the conditions of professional firefighting digh the decisions made as a

whole.

The series of best elementary decisions obviosylt in more effective firefighting
(e.g., use of less extinguishing agents causes&smdary damages). To make this
decision, however, would require analyzing and @athg thinking already outlined,
which reconnaissance simply does not allow in 1-2utes or the immediate
decision constraint of unexpected situations duertinguishing. The series of ideal
elementary decisions would follow the course orcpss of fire, moment by
moment, and modify it (for example, the amount gfirgguishing agent used in
relation to fire intensity), however, using my owexperience, it happens
spontaneously in the lack of consciousness. Thispurse, does not mean a series of
professional errors, the difference of the effedctecisions between conscious and

spontaneous, surely converges with the increasespafrience.

Based on the above, a firefighting manager, althdug would be able to, does not
deal with making the best elementary decisionswbitlt others that meet the overall
conditions of professional firefighting. This deois-making mechanism, however,
IS not static and does not imply its acceptancehgyfirefighting manager either,
would be the allowed use of the simplest (primitivesponses. With the change of
circumstances, the high quality standards impogeathat satisfactory decisions have
also changed, in case of unsatisfactory versionyemind, quality requirements
increase, but otherwise, reduce, until an acceptdidlance is formed. The
development of this equilibrium is similar to thegrh of aspiration level, known in

psychology(Paprika-Zoltay, 2002).
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5.4 Decisions based on exceptions

The elaboration and conscious use of tienagement method based on exceptions
or deviations (management by exception), based on systems (maeageby
systems) together with management methods thrargettobjectives (management
by objectives) is the achievement of the developgroéthe science of management
after the Second World War. We have been usingrtethod since ancient times,
however, it was first Dale, Drucker, Koontz, O'Dbneand later Mackintosh
(Mackintosh, 1978) who dealt with its scientific sdeptions. The aim of the
application of the method is that the leadershgpoasibilities of managers should
be drastically reducible; its essence is that waukhonly intervene into processes
having permanent characteristics in majority, #ylcross the pre-specified lower
and upper limits. They further developed a methaidrl(management by sensitive
exception), so derived from the dynamics of the cpsses, the necessary

interventions are now possible even before crogdiadporders (Hovanyi, 2002).

Dekker and Woods studied the use of the methoderims of one of the groups,
classified as emergency responders in the focushofdissertation, of air traffic
controllers, exploring its possibilities and liations, exploitable in air traffic
control (Dekker & Woods, 1999). | also mentioneck tbharacteristics of the
application of the method in the course of firefigh, using my earlier experience.
(Restés, 2001).

Management based on exceptions, in this case,sterwdi the several momentums
proceeding protocol like, so you do not necessaalye to control them; on the other
hand, not all the moments of processes requirectdir@nagerial decision. All of
these take place in a particular communicationdiom, where we experience
either the use of a unique way of speaking, jargwnthe lack of explicit control

mode.

The method of management (decision) based on eagospbased on my experience,
is the greatest help for a firefighting managecaatinuously maintain his decision

capacity.
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5.4.1 Protocol procedures

Firefighters learn many elements of the damagegatibn process at the beginning
of their practical training, and afterwards, theslldt according to the annual
training plan. Thus the implementation of taskseal fires, often take place under
routine protocol, allowing the firefighters’ attem not to be burdened by following
the sequence of movements. Examining as exampdgaeparation of firefighting

a firefighting manager, as provided by f&wdefines itananner in case of so-called
base pressure hose mountimgarking the location of thdistributor, but the actual
assembly process, the necessary increase of thbemurh hoses, or the so-called
mounting of the water feednsuring the resupply of water, takes place abegrto
the previously drilled motions, in a protocol likeay. Based on the above, a
firefighting manager may only issue instructionstliey differ from the usual

protocol, that is, his measures are necessarilystat on the exceptions.

We can see many other examples of the declaredfysetocol rules, e.g., in health
care management or air traffic control. The geneasks are manageable very effi-
ciently and in great numbers with help of the ahdlie expenses can be provided at
a lower cost (e.g., paramedicBYy using protocol rules, a firefighting manager has
the opportunity to only give instructions in the sa of necessary deviation from
them, i.e. exceptionsThe decision-making capability can be continuowssigtained
so that his attention should be focused on thegpéion of and the response to ex-
ceptions and special moments, different from theega ones.

5.4.2 The arrangement of information processing in zones

The experience and competence of the persons panipra given activity allows

that every firefighter make his basic decision$is own field of work. This shows
the arrangement in zones of information procesgiggre 27. Of course, not every
incident or moment requires response. This zones am require action that is
practically ignored by a firefighter, because it & natural consequence of

extinguishing.

>3 Mol Decree No. 1/2003. on the Rules of Firefightin
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A significant part of problems outside the zoneaasgsult of a firefighter's decision
in that location, is solved by intervention (firgtiting), this information now reaches
the firefighting manager, but he usually does eqguire a decision yet.

Elimination of disaster level incidel

Extremely large fire

Entire front line

»
»

Froni line secto

»
»

Complex, wide-range information
»
»

Decisions beyond intervention

Information beyond firefighting
Senior managerial organization

Decisions of a firefighting manager

Information in relation to fire

Immediate personal decision

Elementary information

Zone not requiring decision

(iontent of information Decision compete»nce

Figure 27 Decisions based on exceptions.
Source: Author.
A firefighting manager manages the problems outside zone that exceed the
decision-making competence of subordinate firegght This originates in the fact
that, on the one hand, based on the informatiom freconnaissance and radio
traffic, he can create a comprehensive and dynarotare of the entire process, the
evolvement of fire or the efficiency of extinguishi on the other hand, legislation

entitles firefighting managers to take actions.

Of course, there are also decision zones that dxtde® competence chief fire
officers, first arriving in an organized way, stagt direction of extinguishing. His
obligation to take over the management is cle@inatime of establishing this higher
management level. The expansion of the fire (&ogest fire), or the development of
disaster (e.g., unintentional leakage of large ttiem of dangerous substances)
requires longer coordination of control, of thehaties of the entire firefighting unit,

exceeding the decision-making competence and zbsasfer management).



129

5.4.3 Individual way of speaking

For the professional liquidation of damages, adeuraconnaissance is inevitable.
To issue instructions based on reconnaissance ihiere more than time than 1-2
minutes, according to the previously establishedsomhis time is obviously not
enough not only for decision-making based on cotweal analyzing and
evaluating thinking, but, in many cases, neithetlie formulation of series of orders
needed to initiate the work phases. Issuing ofructibns necessary for the
implementation of tasks happens often in an abatediform, usingargons On the
use of jargon, we can list examples in almosteahhical fields; practice proves the
efficiency of its use (Mezey, 2009). Mezey, in srk, gives the example of the
management method of German tactical staff worlerevlthe issue of commands is
always explicit, by the use of jargon loudly exmes Mezey draws the attention to
avoid the use of body language, having regard doarhbiguity, and defines its
prohibition.

| do not dispute the efficiency of using jargon asgling commands expressed in a
loud way, in fact, | can confirm it from my experee gained as a helicopter pilot
and a firefighting manager, however, | do not atatspexclusivity. Both in flying
(e.g., engine start) and the management of firéfighbody language will be used in
a number of occasions. Decisions during work cirstamces, making voice
communications impossible, such as high noise atewwater work (firefighter
divers) can only be made based on conventionalssign hands. In addition to
standard signs, of course, we can also find heregaserally in verbal
communication, a statement providing supplement#ogrmation in addition to the
intended signal, such as e.g., with the momenturano&rm signal, nodding, etc.,
showing the confirmation of a given session, thegletion of the result of previous
decisions, or its correctness. The above circurmsgnaim at reducing
communication to the minimum during work, but slibaiake sure it is safe enough
to work. The work processes take place at this,tmften in a pre-specified manner,
or according to protocol, at which implicit managem refers to both the

acknowledgement of work processes of finished partthe start of new ones.
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5.4.4 Silence approval

It is a peculiar management madan which no real instructions are issued
belongs to the topic of communication, differemnfrjargon. According to protocol
rule of management based on exceptions, a firgfiglmhanager can only issue a real
command, when the activity of the personnel reguaarrying out activities other
than usual, based on exceptions. This is allowedséwyeral years of working
together; it develops the ability of "reading eamher's thoughts." One of these
characterizing manifestations is, when the perdoknewing the expected (yes)
answer given to the specific event, in the fieldiieiv of the chief fire officer, begins
the action, without issuing specific instructionst lmnder visual contact (e.g., as a
result of extinguishing moving towards the sourédire). The absence of issuing
the instruction does not mean the lack of contrblyt the approval of the activity by

the chief fire officer.

5.4.5 Peripheral vision

We all utilize the beneficial effects of periphekasion, day after day. | illustrate,
with an everyday example, its mechanism based acepgon of exceptions. When
driving a car, probably very few monitor the indmashowing the temperature of
engine cooling water. Its value is rather indicatifor the driver, even though,
technically, it is essential to maintain it betwesgpropriate limits (especially under
the upper limit). The mechanism is automatic, thged should only perceive, to
prevent damage to the engine, the upper limit bextgeded. To do so, however, no
alarm or other warning system is connected, orgyréid range of the display call the
attention of the driver to the danger. However, @an prove with our own
experience that, without continuous monitoringlwé tndicator marks, we notice its
shift into the red range. The reason is that tHeegof the normal operational range
show on the display "midline" or neutral positibmthis way, our eyes get used to it,
that is, to the neutral operational value, but @snsas the indicator significantly
differs from normal values (red range), our periphevision will detect it
immediately.
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Within the field of fire service, | justify the efiency of above mechanism of the
peripheral, with result of my own project. We deyed the real-time image of a
camera mounted on a tower, in the communicationtecef a fire brigade, with in a
research and development projéded by me, aiming at the early detection of fores
fires. The display was placed in the peripherddfief vision of the duty officer,
however, fire detection occurred through the sys&mays earlier than spontaneous
reports would indicate, that is, it could providery early warningThe perception of
exceptions by the peripheral vision served as bafsthe operating principlesince
the smoke of the forest fire has a high moisturetext, its light color is very
contrasted compared to the relative dark tone @émgicolor of the forest not burning.
With the help of the method, the cost and operatibthe system may be a fraction
compared to systems providing automatic detectimre is only a slight difference
in the average time of perception, but it doessBatot only professional criteria,

but also the economic efficiency.

A firefighting manager uses two types of peripheparception-based decision-
making. One of the significances is that, througpegience, he can not help but
perceives all the phenomena that do not match whanagined, which ensures
smooth continuous activities dung firefighting. ifemediately detects non-matching
elements of the scheme of fire as exceptions, esgonds to them. The importance
of this mechanism is justified by the fact that mat processes, just as in the
previous chapters, ensure the sustainment of tleside-making capability of
firefighting managers in the long run.

The above mechanism, though similar accordingstinierpretation, is not identical
with the special perception mentioned in Klein’'sriyahe capability of “seeing the
invisible”, regarded as one of the triggers of grabon-primed decisions (Klein,
1999). The latter refers to hidden fine-tuning perable only by experts, and
supports the recognition-primed mechanisms of decisiakers, while the former
serves to detect more obvious differences andnbigirectly a recognition-primed
mechanism, but is intended to guarantee the suos¢ginof continuous decision-
making capability.

>4 KMFP-00025/2003 “Development of integrated envinemtal land monitoring and alert system for
the early detection of vegetation fires”
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5.5 Creativity

It can be seen from the above analyses that numendernal mechanisms help the
limited decision-making capabilities of firefightinmanagers. The conventional,
fixed procedures establish a unique standard ifirafighting managers, with the
help of which they are able to manage the liquadabf damages easier. Let us call
the totality of these norms and procedyresadigms However, despite the fact that
these paradigms can provide significant assistanceéhe chief fire officer in
emergencies, the resolution of individual cases ead up in a full failure. The
decision-maker should have basic capabilities, ihic case of circumstances not
experienced yetpfototypg facilitate the appropriate decision. This ability the
creativity of firefighting managers.

Creativity has many definitions. Munteanu, in oriehis works, presents 35, which
approach creativity, in different ways, howevergrth is no single definition

generally accepted or used, either (Munteanu, 1994glyses researching creativity
show that there are three general directions oflyst{(Csikszentmihalyi, 1996;

Paprika-Zoltay, 2002). The first concerns ttegure of creative thinking, the second
one thedevelopmenof creativity and the third one tleharacterizing propertiesf

creative people.

Based on the psychological study of recognizedtiseg@ersonalities or individuals
with excellent performances at creativity testszah be known relatively precisely
what kind of properties creative people have:

stimulus sensitivity, good self-confidence, pensswe, diligence, sense of duty,
initiative spirit, independent thinking, physicahd mental activity, emotional
stability, non-conformism, the ambiguity, to be doof uncertainty, spontaneity,
inventiveness, ingenuity, intuition, intuitivendsslination for setting up hypotheses,
job commitment, metacognition, unique vision argkesal vision, high-skill type of
knowledge, logical thinking, divergent thinkingggdom from conformism, openness
to unexpected or strange situations, orientatiom$& novelty questions, inspiration

to solving problems and making problems, passamthusiasm, self-involvement,
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analyzing and synthesizing, abstracting and gemmtbn abilities
(Csikszentmihdlyi, 1996)

Amongst the properties, there is practically nomieich would not be advantageous
for efficient work in a VUCA environment describirige working conditions of a
firefighting managerBased on the above, | made the conclusion that theative
capabilities of a firefighting manager can be expiily beneficial for facilitating
the technically correct decisions relating to diighting and technical rescue

tasks.

Guilford and Torrance explicitly studied the exmiess of creative personalities
(Guilford, 1959; Torrance, 1974). The creativitgtiars ascertained by them are still

valid and unambiguously accepted today, out whicbtnisider the following:

— General problem sensitivity: perceiving and solhangroblem;

— Fluency: speed of mental activity;

— Flexibility: ability to be mentally mobile;

— Originality: to be fond of the unusual and unknown;

— Synthesis: unifying into a whole, reunificationtb&é elements of the whole;
— Elaboration: preparation; mode of processing;

— Analysis: examination;

— Redefinition: reorganization and rethinking of nadrdtructures;

— Complexity;

— Assessment.

First, Taylor tried to distinguish the differentvids of creativity (Taylor, 1959).
Based on his great number of analyses of creatdefynitions and own researches

he concluded five creativity levels, built on eather:

— Expressive creativity. Characterizing the level minors, appearing in
drawing and construction type of toys and gamespmstaneous and free
expression. On this basic level, the question tityubr originality does not
appear yet. Drawing and playing are excellent sséoecultivating creative

abilities.
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Productive creativity. On this level, we talk abauéating different objects
keeping conventional, well-known rules, in relationspecific job areas. The

level of (two-hand) workers.

— Inventive creativity. Valid for only a small grougd people, since here, we
talk about finding the most hidden and unusualrietations, elaboration of
inventions, and the improvement and perfectingxagtang products.

— Innovative creativity. We can talk about this lewelthe case of so-called
talented people with exceptional abilities, sinteyt are able to create
products explicitly original, acknowledged on natb and international

levels.

— Emergent creativity. This is the highest level odativity, characterized by
genius novelties, human creativity resulting inicatichanges or brand new
and revolutionarily original product. All indicawishow that this level can
only be reached by the most exceptional and owdstgrpersons.

Based on my own experience, creativity can sigaifity increase professional
efficiency of decisions made by firefighting manegga unexpected situations. This
can be seen when firefighters are able to turnllocaditions, in a moment,
exploitable advantageddowever, | found that a significant part of propees
characterizing innovativeness do not prefer everydeork, free of interventions, in
structured organizations, in respect of firefightinmanagersThis is confirmed by
research findings as well, according to which iexplicitly problematic to follow
strict rules for people producing creative resiice Reader's Digest Association
Ltd., 1992). Maybe this is why it is a typical exale that chief fire officers can
safely trust the professional firmness of subori@igat incidents, in everyday life,
even though the working relationships ménagersand subordinatesare burdened

with tension.

Along with the benefits of everyday paradigms, ¢here many shortcomings
recognized. The largest of these is that he cter fihe real information too much,

only accepting the phenomena that we imaginedaitts matching our expectations.
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Thus, essential information may be lost concerrirggoutcome of the incident, or
put aside unnecessarily. In order to reduce theealpooblems, we must be able to
change the basis of common ideas and review thgulay according to need

based on the results.

Beyond the general wording of the above, it is twattile to consider the ability to
innovate depending on the time available. The stfdyeativity in this context has
highlighted three key mechanisms (Unsworth, 20@4jorities is one of them, the

other one inarrowing and the third one is the possibilityintreased risk aversion.
At the simple comparison of results of the studieewever, we can find a
contradiction. Some researchers claim that cregtivill certainly decrease at the
effect of time pressure (e.g., Koestler, 1964; BaForr, 1990), while others justify
the opposite (e.g., Amabile & Gryskiewicz, 1987uBce & West, 1994). Due to the
above, a further examination of the importance odatvity is inevitable at

emergency decisions.

The role of creativity is a priority from anothegrgpective, in the case of firefighting
managers. This is related to the professional stalsdof preparedness. Researches
show that if you intend to achieve creative achiesmets, it is necessary to have
complete or extensive knowledge of experience,ipusly acquired, it is inevitable;
that is, we need to know everything that was kndwefore us; Pastuer’s words
"Recognition honors the ready min{Paprika-Zoltay, 2002)Therefore, a very
thorough preparedness is inevitable in any situatjon terms of effective (creative)

response capability of firefighting managers.

| can confirm this with my own studies as well, ttesults of essay studies: it
regularly appeared in the papers that firefightemulate clear specific expectations
about their own professional preparedness, so toegideredit priority for the
efficiency of their decisions, to which they eitlexplicitly link practical experience
(e.g., SX9, BYM), or implicitly express it the testvironment (e.g., BJS, C84). As a
result, although the correlation is undeniable,gbaod of service time is certainly
primary in terms of effective decision-making, st inuch more important, at what
interventions and how often decision-makers pardigd actively in the past (Restas,
2001).
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5.6 Heuristics

Heuristicsmeans that certain distortions are not incidesutal unarranged errors, but
the results of simplifying mechanisms, with whiclecion-makers make the
complicated tasks manageable for themselves, whitlthe Gordian knot (Paprika-
Zoltay, 2002). Based on researches related todhees Tversky and Kahneman, we
distinguish 5 basic groups of heuristics (TverskyK&hneman, 1974). These are
representativeness availability, fixing (imprint) and adjustment heuristics,

retrospective distortionas well asoverconfidenceand calibration. Studying the

activities of firefighting managers, there ameany examples of practical

heuristics.

From the aspect of decisions, we are dealing \wéresentativeness heuristics
when, in connection with a fire, aside from itsqueness, we may well apply the
fixed schemes, while insist too rigidly on its susability. They can appear at fire
alarm, when the characteristics of previous casesirhte, ignoring that each of
incident is independent from the previous onesis also applies to the number of
forces and assets deployed, their composition Esdification (determination of the
alert degree). Mentioning a recent example, after abarm on the accident,
firefighters automatically rushed to a road sectrdmere skidding into a ditch are
regular (that is, where the frequency of incideotsped), although the reported case
was exactly in the opposite direction. The restilthts error caused an arrival 12
minutes later, which is professionally unacceptaldee to the nature of the incident,
people were literally trapped in a burning car.

Retrospective distortiors also very characteristic. | do not consideganheral, but |
know from my experience, it often occurs after amervention that the
circumstances are recalled differently than realigtagged by success matching
their positions. One major drawback is that reabrs; problems remain hidden
before both subordinates and managers, they dadnhelpt prevent future similar

situations
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In the case of retrospective distortion, researdhighlight when considering the
decisions of others, we should be more tolerantesit is only an illusion that the
consequences of decisions can be foreseen (P&fwita@y, 2002). In the case of
investigation following an incorrectly performediervention, at the exploration of
real errors, it may even be a relevant considerat@d course, in this case, we should
be able to distinguish intentional and unintentlaiatortion. In the latter case, we
really face heuristics, while at the dissolutiontloé former, perhaps the adoption of

just culture®® may help (Székely, 2012).

The essence dixing andadjustment heuristicis that we fix our final decisions to an
earlier starting point. The location of fixation @s anchor from the optimal decision,
can essentially determine the correctness of ldg¢eisions. The adjustment often
takes place in inadequate or cascaded decisioastatofrom our possibilities or

dramatic modification, can even significantly exte&hat is necessary and re-

adjustment is necessary.

During firefighting interventions, we deal with tigal fixing heuristics, when, based
on the fire alarmalert degreeand its classification is determined. The Rules of
Firefighting helps this at a few occasions, butbasically determined by the
decision-maker, based on his previous experienased on reconnaissance on site,
the rules later declares the confirmation of theestiness of fixation or the need for

adjustment, otherwise at the feedback requirementedl.

Based on my own experience, we insist too muchheratert degree first determined
and if, based on reconnaissance, it has not bedlifieth we see it agarved in
stone In this case, the danger of adjustment is urstiveal, i.e. the posterior alert
of necessary personnel means a risk (the adheteribe personnel already there is
merely a waste of resources). An adjustment toe, lae. the late alert of the
necessary resources can cause two problems die ttynamics of firefighting. One
of them generally characterizes the adjustmentistezg. Accordingly, a proper
decision inadequate in relation not to the givehtbuhe expected situation is made,

i.e. the adjustment to the new situation will badaequate.

%5 Just culture — new concept promoting the explonatif circumstances dangerous to safety.
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The other problem can be generated from the prevame: because of the new
situation, the decision-maker requires a gahdadjustment, due to which
damage value will be higher than necessary,the other hand, the extent of
the posterior adjustment will exceed what Ildouhave been originally

necessary.

Overconfidencebased on my judgement, is one of the greatdstfaistors of the

efficiency of decisions of a firefighting managArfirefighting manager, quite often,

stops searching for the information necessary doliex than sufficient, based on his
experience, he trusts his own judgement, many ti@gsuming unnecessary risks.
The extent of rational risk assumed duringenventions should be always
chosen proportionate to the given task; a risksumable at a fire in an
agricultural grain storage facility is inconngble with a fight for the life of a

human being.

Researches show (Lichtenstein & Fischhoff, 1978} thverconfidence means that
the division between actual and putative knowledgeround 50%. We are best able
to judge the certainty of our decisions around &83%nowledge, over this value, we
underestimate our abilities. The above have shdwah dur actual knowledge does
not grow parallel with certainty, the increase ofir oknowledge does not

automatically mean the growth of self-assurancepriRa-Zoltay, 2002). During

firefighting (technical rescue), the characterisfdJCA environment exactly

expresses that the actual knowledge of a decis@kem can only be partial, he can
only be sure temporarily of the reliability of ieowledge. Aggregating the above,
we can see that the risk of overconfidence contislyoprevails in the decisions of a

firefighting manager.

The researches have indicated that the connecttwebn overconfidence and
intelligence is not close, and experience can aelyuce it to a slight extent.
(Lichtenstein & Fischhoff, 1977). The best way twid risks is to call the attention
of decision-maker thereto, which, of course, catme#an the inequitable criticism of
tasks already performed, it means much ma@ high risk-taking is

unnecessary.
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5.7 The complex model of decision-making of firefightig managers

In the chapter, | examined and showed the mechanwomoting the more efficient
decision-making of firefighting managers. | demoaistd the linking opportunities
of recognition-primed decision procedure and anaddghinking, pointing out the

fact that the two do not exclude each other. Ifrd@rvention is protracted or longer
time is available for the decision, many timeseffghting managers may achieve
more efficient firefighting by using the latter.

If not enough time is available for analyzing andalaating decision-making,
recognition-primed procedures receive a greatex. litical analyzing thinking uses
recognition procedures, during which the decisicakimg process can be accelerated
or analyzed with the help of a rapid test and ddpgnon the time available. The
rapid test, considering the circumstances, hindecsgnition-primed decision and
prefers critical analyzing thinking. However, whethe circumstances are

inappropriate for critical analyzing thinking, thegpid test allows immediate reply.

Despite the limited decision capacity, thanks toogmition-primed mechanisms, in
most of the occasions, correct decision are madérefyghting managers. Time
limit precludes the possibility for the firefighinmanager to carry out analyses
necessary for the classic model, therefore, thecgeh of the optimal possibility is
objectively not attainable by the decision-makete Tecision-maker is not striving
to achieve ideal results, as a response to thieutfes of collecting information and
reducing costs in relation, but depending on tlmeuanstances, he is satisfied with

the its satisfactory solution.

By reducing the time available for decision-makisgd for maintaining decision-
making capacity, a firefighting manager applies itinagement (decision-making)
method based on exceptions in numerous situatibmsessence is that several
moments of interventions proceed protocol-like sththey need not be controlled all
the time; on the other hand, not all the phaseshef processes require direct

management decision.
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The method of management (decision) based on theipe of exception, according
to my experience, is one of the greatest help tdgimoously maintain the decision-

making capacity of firefighting managers.

During the study of creativity, | have concludedttihere is no such a feature
characteristic of the working circumstances offigieting managers that would not
be advantageous to perform efficient work in a VU@#ironment. Therefore, it is
sure that the creative capabilities of firefightimganagers can be explicitly
advantageous to facilitate the professionally adriecisions on firefighting and
rescue tasks even if a significant part of the att@ristics of innovativity does not
favor the performance of an everyday work free miériventions with respect to

firefighting managers.

Heuristics are not random-like errors or specifgtattions facilitating our everyday
activities. These are the results of simplifyingcmanisms, through which decision-
makers can make difficult tasks manageable for Hedves. Besides the benefits of
heuristics, the greatest challenge for a firefigfptmanager can mean the inherent
erroneous distortions, which surely often help, their uncritical acceptance, in

certain cases, can end up in fatal dangers.
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Figure 28 Complex model of decision-making ofifijfging managers in emergencies.
Source: Author.
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The declared objective and sense of the decisiérisefighting managers is the
efficient implementation of emergency interventioris is symbolized by the
principles of firefighting with structured divisipon the top of which we clearly find

the saving of human lives.

Firefighting managers certainly have less time ttkentheir decisions compared to
the time interval of classic decisions, so, th@&cidion mechanism is strongly based
on recognition procedures due to the peculiar ennirent (VUCA), and the limited
process possibility of simultaneous pieces of im@tion. The competence of
firefighters is based on the unity of theoretical kowledge and practical
experience. Building on practical experience, the ifferent mechanisms like
analogical thinking, critical analysis, satisfactoy procedure, decisions based on
exceptions, creativity and heuristics, together wit the internal triggers, hold as
pillars and make recognition-primed decision procedre of firefighting

managers operational.

| illustrate the above as a complex system of eprarg decision-making of

firefighting managers ifigure 28.

The research was terminated on 26 February 2012.



142

MY THESES,
SUMMARY OF THE ACHIEVEMENTS OF THE DISSERTATION

I have justified the selection of my topic andtitaeliness in the introduction of the
dissertation. | have chosen the topic “firefightinganagers’ decisions” from the
topic of the interpretation range of emergency slearmaking. | have identified my
research objectives, set up hypotheses and seliwtadain research methods, with

which | intended to achieve my objectives.

In chapter one, | have given a short overview an dbnetic relationship between
decisions and actions. | have pointed out thatnduthe evolution of man, in the
beginning, our actions and decisions had not beparated from each other in time
or just slightly, they had been instinctual andvedrthe immediate satisfaction of
needs. This has radically changed during evolutibe, decisions have become
conscious, they have diverged from actions in timehe following, they have been

determined by farsighted care.

In the following, | have pointed out that duringtary, strategists had shown through
numerous examples the general military applicabiftemergency decision-making;
they, after the start of the battles, changed ddipgnon the situation. It was only
possible to preplan them in a limited way or it veasnpletely impossible, however,
their future impacts could become even an epochghg instrument.

In my dissertation, | have reviewed some of théiata of classic decision theory
approaches in chronological order, e.g. the moaledEonomyadministration strict

confirmation gradual proceedsandorganizedanarchy The trend of the overview
was designed by the extent of rationalism of denwsi gradually quitting which one
can reach the model of regulated anarchy from xicRusivity experienced in classic

models.

| have assumed that the mechanism of decisions cdudlso be divided in a way,
which ensures the entitlement of emergency decisionaking. To justify my
hypothesis | have created a decision matrix, in lwch | have taken the future

impact of decisions and the time spent on it as abis Thus, | have arrived at four
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fields, each describing a characteristic decisyget classic, bureaucratictoutine

andrecognition-primed decisions

In the first part of chapter two of the dissertatibhave elaborated and analyzed
the function “damage value—time” in a decision-spefic context. Based on the
analysis, | have proven that the objective of asiec professionally more efficient
is not self-purposed, it is instead it means a Wralee-makind‘investment” for the
society €reating saved/rescued valuand reducing damage valje Since the
function is a basic cornerstone of firefighter rirag, its decision-specific revision
can not only help understand the objectives ofdiksertation, but can also facilitate

the use of its results education.

In the following, | have explored how essential thiféerence is between professional
efficiency and efficiency from an economic aspdatthermore, that the present
system handles decision-making as a static fact gowbk not consider its role
influencing the outcome of an intervention. Basadwy conclusions, if we are able
to apply the instruments available to decisiond #r@ more advantageous in a
professionally more efficient way, i.e. reducingndae value and increasing
saved/rescued value, it is logical that we are @biacrease the extent of economic
efficiency. In other wordsthe decisions of firefighting managers are not stat;
they are dynamic factors significantly influencingefficiency from an economic

aspect.

After the above, | studied the process of firefight based on theRules of
Firefighting®® in effect at the time of the researthave ascertained that the Rules
comprise the practical observations professionallycrystallized during many
years in a logical structure as cornerstoned.referred to the limited status of the
possibilities of simultaneous information procegsithis | pointed out that the
logically built structure of the Rules does not on} simplify decision-making, but
its items also provide guidancgo implement the necessary order of

procedure.

% Mol Decree No. 1/2003. on the Rules of Firefightin
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As a whole, the provisions of the Rules do not himd the decision-making of
firefighting managers; on the contrary, they faciltate and promote it, making it

possible to continuously utilize its decision-makig capacity.

| have divided the subchapter dealing with thentrey of emergency decision-
makers into three parts: first, pointed out the peculiarities of the working
environmentof decision-makers how complex and complicated they are. Second, |
studied theguality of trainingfor the tasks to be implemented in this specialkvng
environment. Based on thi$, have ascertained that the peculiarities of the
decision-makingare not dealt with adequately either in Hungary, orin the
international environment studied. Finally, 1 have concluded, based also on my
own observations, that no adequate training isiezirout on the features of the
mechanism of emergency decision-making from a mamagt theory or decision
theory aspect in different specialized fields. Tlaeg experienced during practical
life, and then automatically appliedlnother conclusion of mine is that, on the one
hand, automatism surely facilitates our fast decisins even at a time when we
are not really aware or cannot be aware of it; ontie other hand, just this well
(and automatically) functioning assistance resultsin the fact that the
peculiarities of the decision-making mechanism arenot to attract more

attention.

In the following subchapter, | have pointed outtttiee entire headway of classic
decision-making mechanism can be justified throdigh topics of the teaching
material studied, the exclusive strategic aspedtigier command training, the use
of decision support systems proliferating on altisien levels and the aspect of

operations planning imbedded in the military doas.

Despite the above, | have illustrated through exemthat modern decision support
systems are able to cause very serious mistakagftine, it is expedient to examine
the mechanisms of emergency decision-making, wefictioning surely since
millennia, to understand them more substantially atilize the opportunities lying

within.
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In chapter three, | have set up hypotheses, titentinued my self-designed studies;
first, | analyzed essays made and freely explicdtedirefighters. Based on my
observations, discussed in previous chapters of disgertation and previous
ascertainments on the education of managementytlaw decision theory of the
specialized field, | assumed that tsidents would give account of the diverse
knowledge relating to decision theory, but | excludd the possibility that they
would give complex replies or solutions to the inteelations of special decision-

making, characterizing their work.

Based on the essays, | have proven that firefightsiactly realize their peculiar
decision-making situation: they must make the dewcss compelled by time, even if
its appearance greatly differs in each essay. Begpis fact or in other words,
exactly due to the significant differences it isvims that they cannot conceive a
uniform picture or provide a satisfactory explaoation its real background.he
above have proven my hypothesis, according to whidhe learning store of the
students is quite diverse; however, they are not awe of the interrelations of

special decision-making and its background, charaetizing their work.

Using the well-known rules of my own observationsl éhe fixation of the practical
activities many times repeated, | assumed that ahmerstones of practical
observations would be outlined from the content ofthe essays, and all the
factors would be drafted, which would influence orlimit their decisions the
worst possible way.According to my expectationemergencyor the concept term
in relation,limited time in an everyday sense must be present in the essgysat
numbers and predominantly.

As primary aspects of interventions, all of themambiguously identifiedife-
saving but clearly dominant are alsafety,professionalism, specialized knowledge
experienceandrouting and the concepts in relation. It is unambiguowsbar that
they regard as important the role &howing the local circumstances and
“clairvoyance” as well, the skill, through which they understahd site and the
given situation. It is ostentatious how significaale is attached to calmness, with
different expressions lik&cool head”, which obviously refers to the danger of the

opposite.
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The above clearly show the trend that all of them téach an important role to
controlling issues, maintaining the decision-makingapacity of decision-makers
Another finding of the essays is that they regasdessential to follow legislation,

which, based on my conclusion, points in the dioecbf normative decision.

As a summation of the above, | have ascertained thany hypothesis, based on
which the cornerstones of practical observations ¢a be outlined from the
contents of the essays, all the factors are formatked, which influence the
decisions of firefighting managers the worst or lint them. My assumption that

time has a sensibly predominant role, was justifiablenieach essay.

From the results of the analysis of the essayspamdsions of relevant rules of law
— as a derived result — | have undertaken to formulat the principles of
firefighting in a declared manner. Proven that the first and foremost principle
cannot be other than saving and protectioman lives having accepted it, | have
created a hierarchic system. | set as the mostrimpiotask, after maintaining life-
saving,safety and of equal value, considering the orientatibarganizational goals,
efforts made toprotect property In the following line of the hierarchy,
professionalisms the next one, which must surely fulfill, logibalthe expectations
of being economicaas well. | regard it as of equal value with twadatones the
efforts made to avoid disproportionate deterioratad health or the environment
Principles, built up hierarchically, are in intetiaa, but |1 have not fixed their

horizontal sequence on an identical level.

The rest of the chapter contains the descriptialh@imethod of my word association
surveys/tests, setting up of my hypothesis, theesements and their assessment.
The conventional method of association surveys tses reply to one call word
from which, using this method of mine, it only @iféd to the extent that | have also
accepted several replies, moreover, | have explic#quested it. By this, | have
achieved that, as an impact of the call word, atimstdrey set of thoughts has
appeared, with the help of which | could compareai more complex way, the
individual elements with the interpretation of thgeren incident, professionally
accepting it as correct. By the way, they do nottiaalict the methodology of

conventional surveys either, since the elemerst €flescribed, logically satisfies the
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requirement that it reflects the idea appearingt.fifrhe use of the multi-element set
of ideas was more advantageous, because throligiould receive a deeper insight
into what is expressed in the first minute in tleadh of firefighting managers.

| have drafted anine-call word questionnaire through which it was planned to
achieve the mental visualization of fires and ieait$, professionally characteristic.
sorted the repliesto the call words intéhree groups: neutral, characteristics and
intervention The replies that were not insertable into the ggsibnalism of a given
fire or incident were transferred to theutral group. The replies were acceptable in
the context of the incident, with reference to ¢jemeral professional characteristics
of the incident, were transferred to the grouparacteristics Strictly only those
replies could be transferred to timerventiongroup that by themselves or together
with further replies, have surely proven the prsi@sal elimination of the given
incident, shown specific actions that may be brougfo relationship with it and the
trend of efforts to solve it. | have scrutinizece tiheplies in two ways, in the

beginning the first-word replies, later all of theéogether.

Based on my hypothesis, the division of the repliesf firefighters shifts in the
context of both the first and all the replies compeed to the replies of the control
group, demonstrably, i.e. overrepresented towardsiervention. My assumption
was that the division of the replies from the contl group in the three categories
showed identical or very similar division as the rsults of the first and all the

replies, perhaps slightly underrepresented toward¢he group ‘intervention’.

Comparing the proportion of the first replies oé ttwo groups, | have ascertained
that firefighters primarily immediately focus onetbharacteristicsof incidents on
their solution interventior), while at the control grouppeutral features from a
professional angle and general featuotm(acteristic} are predominant. The replies
from the group of firefighters, in the case @&t replies, with a trend towards

intervention have become even more predominant.

Comparing the results of tHest andall the replies of the control group, | have
ascertained thatneutral and characteristic replies have preserved their
predominance, although to a reduced extent, bt witertain primacy ofeutral

replies. Intervention,facilitating the elimination of incidents, on tleentrary, has
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doubled within the margin of error. | have justifigvith results received and the
professionalism of replies that both the theoréfraparedness and the motivation
of the students of the control group were suitaldemake my methods used
acceptable and its achievements authentic for thdysof the decision-making

mechanism of firefighters.

In the case of firefighters, the immediate rephese shown the predominance of
professionalism gharacteristicand interventior), which clearly increased towards
thinking, facilitating interventions, with furtheeplies as well. | could only interpret
the above that firefighters focus, in the case &ifeg immediately on the possible,
solutions, besides its characteristics, but evemempreceding them; call words
referring to fire immediatelyhrustor like a vacuum “suck’their thoughts towards

solution.

My hypothesis was that the division of the repliesf firefighters, with regard to

both the first and all the replies, demonstrably slits compared to the replies of
the control group, i.e. they are overrepresented t@ards intervention. | have
unambiguously proven this based on the above throigthe absolute value of the
results, their comparison to each other and the dections and dynamics of the

trends.

In chapter four, | have demonstrated the workingditions of emergency decision-
makers and pointed out the most characteristiofadike complexity,recognizable
and well identifiable in all cases, the opportunityradically changethe given

situation, theuncertaintyandambiguityof the information available

| have demonstrated that the majority of problemsid even be solved with
adequate time spent on them, i.e. classic decisi@king could resolve it with an
analytical way of thinking and suitable resourdesyever, drifted by time, decision-
makers do not have the opportunity to do so. Thisdamentally influences and
clearly limits the “planning” process of the implentation of the task, i.e. it must
use a decision-making procedure based on a ditfenenhanism.
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| have demonstrated the general model of recognpiamed decision-making,
whose essence is that decision-makers have sed#éfatent solution patterns based
on their previous experience, which they recalaimew situation and make their
decisions based on it. During my own researchésve proven, by analyzing the
essays as well, that firefighting managers do aeehenough time for analysis-based
thinking involving the elaboration of options, teeuthe decision mechanisms based
on them; therefore, recognition procedures are@naaiant in their decision-making.

| have proven with association studies that inrtte@mory of firefighting managers,
individual fires immediately generate thoughts tiata to extinguishing them, thus
solving the problem. Comparing with the results tbé control group, | have
unambiguously proven that the characteristicsresfand their solution options (e.g.
life-saving, firefighting) are perfectly present ithe memory of experienced
firefighters, but also that its trend is strongheaepresented towards solutidhis

obvious that the pattern characterizing a given fie calls forth the pattern of

solution and it is predominant of the two.Undoubtedly, | have proven it with the
clear high proportion of replies rated in thterventiongroup of the association
surveys’ results, on its own and also aggregatdia the replies of the control group,

rated in the same place.

Considering the limits of decision-making capacitgd the fact that the ideas
concerning the solution are usually in majorithhave drawn the conclusion that
firefighting managers are not merely interested ira fire itself or its features but
much more in the process, through which they can teminate/extinguish it. It is
shown that the mentality of firefighting managers,it uses, instead of the logical
pattern fire - characteristic - solution (firefighting tadgts), an even simpler
pairing fire - solution (firefighting tactics).

Based on the above, | have pointed out two ess$eel@gnents of emergency
decision-making: one of them is the use of a pattdacilitating immediate

decisions; the other one is the evolvement of theardhics of the situation. The
selection of the pattern, including future expeotat, relating to the evolvement of

the situation, is almost automatic for an expemehdecision-maker; however, its
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correctness will be justified by a decision throulga dynamics of the evolvement of

the situation.

Based on the above, recognition-primed decision st only an individual act
before starting to extinguish a fire, but also itscontinuous escort if needed.
Thus, | am following the view, according to which eperienced firefighting
managers perceive a problem together with its solign, furthermore, | have
extended the common and continuous existence of tpeoblem and its solution

to the entire process of the emergency as well @fighting and technical rescue).

At the end of the chapter, | have given an overvidwhe internal resources of the
recognition-primed decision-making like its backgnd: intuition, imagination
perceiving the invisibleability to express onesednd the use o@nalogies and

metaphors

In chapter five, | have studied and demonstratedntiechanisms promoting a more
efficient decision-making of firefighting managetshave demonstrated the linkage
possibilities between recognition-primed decisioaking procedure and analogous
thinking, pointing out that the two do not exclugkch other. If an intervention drags
on or there is more time available to make a dewgjdirefighting managers can very

often perform a more efficient firefighting usirtugetlatter.

In the last part of the chapter, based on therigltgions of the previous chapters, |
have attempted to create a model, demonstratingrttexgency decision-making of
firefighting managers. This declared objective aedse of the decision-making of
firefighting managers is the efficient solution @mergency interventions. This is
symbolized with the division of the principles akfighting, in a structured division,

on the top of which we unambiguously find life-gayi

Firefighting managers, in order to make decisitvasie surely less time than there is
for classic decision-making; so, due to the pecwiavironment (VUCA) and the
limited processing opportunity of simultaneous miation, its decision-making

mechanism is based significantly on recognitiorcpdures.
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Professionalism of firefighters relies on the unityof theoretical knowledge and
practical observations. Built on practical observaibns, different mechanisms
like analogical thinking, critical analysis, satisfactgrprocedure, decisions based
on exceptions, creativity and heuristics, togethath the internal triggershold the
recognition-primed decision-making procedure of fiefighting managers as

pillars or make them functionable.
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RECOMMENDATIONS

I make the following recommendations to utilize thsults of my research:

1. The background of recognition-primed decisions, irtheperational
mechanism and complementary procedures should h#e rkmown and
taught to firefighting managers in the frameworkoofjanized training and

advanced training of leadership theory and decigieory subjects.

2. Firefighters should analyze previous interventioespecially complex and
special incidents several times; they should ballet by less experienced

firefighters and be repeated through radio transiwms

3. Simple, easily manageable mock-ups suitable faustithting different
situations for the training of firefighters shoddd established, on which both
subordinate team members and the senior staff reak the process of an

imitated intervention and the parallel actionsuaitzed in 3D.

4. A multimedia teaching program should be developefhatilitate the training
of firefighters, using tendered resources, whicbaigable of teaching, further
develop and assess the recognition-primed decsiocedures of emergency
decision-makers with 3D imagery and by random mogning of special

situations.

5. Based on my association method applied for thearebea survey should be
made, whose target group would be disaster manadgmeesonnel and the
senior staff of its firefighting units; the methathould be adapted for the

research of decisions of other emergency decisiakens.
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