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THE SPIRIT OF DEFENCE AND ITS DETERMINANTS

Jacques Aben*, Julien Malizard**

*Ecole de Iair, Salon-de-Provence, France, **Institut des Hautes études de défense nationale, Paris,
France

In the 1789 Declaration of the Rights of
Man and of the Citizen, one can read: “For the
maintenance of the public force (...) a
common contribution is essential. All the
citizens have a right to record by themselves,
or by their representatives, the necessity of the
public contribution, to consent to it, to follow
its use” [1]. From a patriotic point of view, the
necessity of the public contribution for the
maintenance of the public force is not
disputable, it is an axiom, for the nation’s
vital, or even fundamental, interests are
priceless, so that the defence of their integrity
may justify from any citizen a total
engagement that is to the death. It is what
general Joseph Joffre affirmed, one century

ago, in his famous order of the day to an army
th

of mobilized citizens, on the 6 of September
1914, at the beginning of the battle of the
Marne: “At the moment when a battle begins
of which the country’s safety depends, it
imports to recall to all that the moment is no
longer to look at the rear. All the efforts have
to be used to attack and repel the enemy. Any
troop that cannot advance has to keep the
conquered ground at all costs and be killed
rather than draw back. In the present
circumstances, no weakness can be tolerated”
[2] This conception refers to the idea that the
citizen, mentioned in the Declaration is the last
wall of the city in the extreme situations and is
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related to the word: “patriotism”. In this case it
is better to quote Thucydides: “If we turn to
our military policy, we differ also from our
antagonists (...) trusting less in system and
policy than to the native spirit of our citizens”
[3]. The expression “native spirit” is
ambiguous and the word “patriotism” has no
longer, to day, the favour it had during the
years of the Great War, especially because it is
naturally associated with the war, because the
war reveals the patriotism or because the
patriotism causes the war, through the
nationalism. In the current French political
discourse, one prefers to use the expression
“spirit of defence”, by which the official
language means the community’s willingness
to use the force, if necessary, to defend their
interests. Knowing the violence that seems to
haunt the mankind, this spirit of defence may
appear natural, if it had not a return: to carry
violence against others means to accept
suffering their own violence. So the
willingness to defend oneself is expressed by
the consent to pay in “blood, toil, tears and
sweat” [4]. But only the ordeal allows
knowing if a spirit of defence animates people
or not. It is easy to say a posteriori that in 1914
the French people showed more patriotism
than their sons in 1940 [5]. It would have been
more difficult a priori, even if the “blue line of
the Vosges” ideology prepared better to the
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sacrifices of the Marne, and the “war to end all
wars” ideology to the “shame” [6] of Munich
and to the debacle. But there are prices that are
paid without any such ordeal: for preparing
oneself to face up a potential ordeal or for
organizing its deterrence [7]. In this case,
“sweat” means “money”’ through the military
expenditures or the defence effort. The first
expression simply designates the funds
allocated to the maintenance of the military
services. It is useless as soon as one is
interested in a comparison through time or
space. The defence effort, which refers to the
ratio of military expenditures to state’s budget,
or national income or gross domestic product,
has no such weakness. And by its connotation
of sacrifice, it is well adapted to the concept of
spirit of defence [8]. Anyway, defence
economists have tried for a long time to
explain statistically the defence expenditures
or effort accepted by one or several states.
Among explanatory variables one finds: the
gross national product; the population; the
enemy’s military expenditures; the allies’
military expenditures; political ideologies;
border length; communication lines length
[9]... Economists have tried a lot of statistical
relations between the defence effort or
expenditures and  different explanatory
variables [10], ending up in contradictory

conclusions because applied to different
countries, in different periods and with
different statistical methods. This

disappointing statement shows perhaps that
there is a missing link in the explanatory line.
And this link could be the nation’s spirit of
defence. It would explain why, in front of a
given threat, a given vulnerability, and with
given resources, they may as well increase
their effort as cut it or do nothing. But at a
condition: this intermediary variable has to be
constant or follow a known law of variation.
The present paper will be dedicated to the
study of this intermediation. The first part will
present the “consent to pay” concept and give
its measure in the French case. The second
part will try to make a list of its potential
determinants and to test them as explanatory
variables.

1IN SEARCH OF THE FRENCH
PEOPLE CONSENT TO PAY FOR
DEFENCE

The word consent is rather absent of the
economic language that prefers to use
“propensity”: “We will therefore define what
we shall call the propensity to consume as the
functional relationship y between Yw a given
level of income in terms of wage-units, and
Cw the expenditure on consumption out of that
level of income” [11]. So the reasoning shows
a dependent variable, consumption, and an
explanatory one, income, linked together by a
proportionality coefficient. But the same
reasoning adds that this coefficient could well
be variable so that the consumption could vary
non-proportionally to the income. So studying
the propensity determinants becomes very
useful when trying to forecast the effects of
income variations on consumption, even if one
decides that because of the length of the
chosen period, these determinants have no
effect, so that one can reason as if the
propensity was constant: “For whilst the other
factors are capable of varying (and this must
not be forgotten), the aggregate income
measured in terms of the wage-unit is, as a
rule, the principal variable upon which the
consumption-constituent of the aggregate
demand function will depend” [12]. The
propensity, because of the precedent
definition, belongs to the macroeconomics
world. On the contrary the expenditure for
defence, introducing the idea of choice with
other public expenditures, belongs rather to the
microeconomics field. This idea of choice is
one of the reasons having induced the
professionals to adopt the word “willingness”.
So according to Paul Krugman and Robin
Wells, “A consumer’s willingness to pay is the
maximum price at which he or she would buy
that good” [13]. This definition seems
perfectly suitable for the present question,
because the willingness to pay for defence
would be a good indicator of the people’s
spirit of defence. And from “willingness to
pay” to “consent to pay” there is only one
small step. If the propensity to consume was
measured ex post because of its postulated
stability, the willingness — or consent -to pay is
only useful if measured ex ante, so that the
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producer is able to build a production and
marketing strategy. Consequently the question
is to identify the applicable measurement
methods. According to the specialists [14],
there are two families of methods: “stated
preferences” or “revealed preferences”.
“Preferences” because for a given purchasing
power, the consumer has to choose among all
the products offered by the market for
satisfying their needs, and this choice is
depending upon the relative prices and their
preferences. The preferences are “stated”
simply when the question is directly asked to a
sample of consumers. If it appears impossible
to ask the question for fear of insincerity
principally, one has to rely upon what is
“revealed” by the behaviour of consumers on a
similar market or on a simulated one
(experimental economics). Because the present
case concerns a “public” [15] good rather than
a “private” one and citizens rather than
consumers, it seems logical to presume their
sincerity and to ask directly the question of a
preference for defence with or without
mentioning the public goods to sacrifice
consequently. This is apparently the
conclusion drawn by the French ministry of
defence through their communication policy
followed for 30 years. Every year the ministry
organizes a large opinion poll for knowing the
perception of threats, the willingness to use the
armed forces, the appreciation of their quality
and the acceptability of the defence effort. The
first question about the defence budget was
administered during the period 1983-1993 and
was very simple: “Do you wish the military
budget to increase, decrease, remain
constant?” But it is well known that it is not a
good way to approach the idea of effort, or
even of sacrifice: as it was said upper, there is
only a meaning for the consent to pay if the
decision is taken with a clear knowledge of
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what is to be renounced in consequence. To
ignore the resources financing the defence
budget is to ignore also that a decision to
increase the budget may go hand in hand with
a decrease as well as with an increase of the

effort, according with the independent
evolution of those resources.
Graph 1 - "You wish defence budget increases...”
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Of course, there exists a majority of French
people satisfied with the present level of
expenditures, but it is a relative one, in front of
the strong minority of those preferring a
decrease. Not only these ones are 2 to 2.5
times more numerous than those wanting an
increase, but also the gap is increasing along
the decade. Anyway, when examining these
data it appears that the consent of French
people to pay for defence has not ceased to
crumble. Maybe it is the effect of a growing
perception of the economic crisis, making the
defence budget less and less bearable in a
context of declining threats due to Cold War
end. This first question was replaced in 1993
by a new one, a bit more explicit: “Do you
think that the international situation justifies a
progressive  reduction of our military
expenditures or that it makes an additional
effort of France necessary?”
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Graph 2 - Do you think the international situation...
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The substitution of “military expenditures”
to  “military budget” has surely no
consequence, because, for the sample, these
two words are certainly synonymous. But a
confusion becomes possible because two
different words, not synonymous, are used for
treating on one part a “reduction of military
expenditures” and on the other one “an
additional effort”. The comparison with the
precedent graph is surprising by the difference
appearing on the year 1993: a gap of 25 points
between plus and minus in the first case, nil in
the second one. The appearance of “the
international situation” in the question is
certainly unimportant for the result, so that the
principal difference between the two questions
is in the possibility to answer: “remains
constant” in the first one, and only “I don’t
know” in the second one. And there are only
15% of answers “I don’t know” against 45%
“constant”, the answer “additional” catching
the difference. Does this mean that the answer
“constant” had a positive connotation for the
persons asked? And if it is the case, what is the
consequence for the rest of the study? The
precedent criticism upon the ambiguity of a
question with absolute terms was certainly
understood also by the persons in charge of the
poll, because since 1990 and until 2007, a new
question is asked: “Do you wish that the share
of the military budget in the state budget
increases, decreases or remain grossly the
same as today?” This means that the persons
polled are supposed to have in mind a
preference scale of the different functions of
the state before answering the questions: they
are supposed to know what they would accept
to renounce for increasing the share given to
defence and reciprocally.

60 Graph 3 - Do you wish the share of the defence...
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The impression given by this new graph
breaks with what was mentioned above. From
1996, the tendency of the consent to decrease
is reversed, so that after 2001 the opinions for
the increase outclass those for the decrease,
thanks also to a reduction of the share of the
opinions for the stability. Unhappily in 2007
this question disappeared of the polls without
any explanation. At this moment, the presented
material has two weaknesses. First there are 4
series of data though only one expression of
the consent is necessary. The second weakness
is that none of the statistical series studied
reaches the threshold of 30 observations,
necessary for using mighty statistical tools.
Therefore it is desirable to see how it is
possible to synthetize all the information given
by the polls in a unique indicator carried
without bias by the same series all along the
period 1983-2007. A number of researchers
have already encountered this problem and
solutions exist like the one suggested by Higgs
and Kilduff [16]: “Many of those who express
a preference for the existing level of spending
surely do so because they have little
information or interest in the matter; hence in
reality they do not differ from those who
explicitly respond with ““no opinion.” In any
event, whether a respondent actively prefers
the existing level of spending or has no
opinion, the effect on policy decisions (if any)
is the same -preservation of the status quo”.

This proposition allows mingling two
series in one and reducing the total number of
series from four to three. Even, it is possible to
descend to one by drawing all the
consequences of the precedent reflection: the
only opinions able to influence the defence
policy — if any — are those demanding a
change. Consequently, by calculating a
balance or a ratio between the respective
numbers of opinions for the increase and the
decrease allows to get a unique indicator of the
consent to pay. This method is quite common
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in the literature upon the political opinions: it
is interesting by giving the relative value of an
opinion. For instance, knowing that 40% of the
persons polled think desirable to increase the
defence budget is certainly interesting per se,
but it takes its full meaning only by
comparison — while by difference or by ratio —
to the percentage of persons polled who think
that a decrease is necessary. This being given,
the building of this type of indicator leaves a
new indetermination, because without a
reference to raw data, one doesn’t know why
the difference or the ratio grows or diminishes.
It could be tempting to weight the result with
the number of answers “I don’t know” and
“constant” but this would be meaningful only
by giving this data an “increase” or “decrease”
connotation, which is not the case. When it
comes to the building of a unique series 1983-
2007, the simplest is to tempt joining the three
observed series, maybe after adaptation. It
appears that the more ancient series overlaps
the second one during one year and the third
during three years. It is therefore necessary to
see what happens during the overlapping
periods. First it appears that in 1993, there is
only one common point between series 1 and
2, concerning the answers “decrease”. On the
contrary, between the series 1 and 3 the
coincidences are simultaneously important and
surprising. On one part, there is a perfect
similarity about the answers “increase” and
“constant”, on the period 1990-1993, and the
answer “decrease” of the third series is the
perfect sum of the answers “decrease” and “I
don’t know” of the third series. Such a
statement is evidently troubling, giving the
impression that an error was committed on the
series 1 in the document published by the
ministry of defence in 1993. At the same time,
the perfect similarity of the numbers after
correction gives to think that it is possible to
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link both series. This imposes to correct the
data of series 1, following what the ministry
did — without telling — for the years 1990-
1993, by extracting from the answers
“decrease” an estimation of the answers “I
don’t know”. There does not exist a perfectly
correct method to do that, because it is
impossible with the existing data, to know if
the rate of non-answer is determined and how,
by the explicit answers of the poll. So one will
have to satisfy oneself with taking the average
of the percentages observed on the period
1990-1993 and deducting it from the
percentages of answers “decrease” on the
period 1983-1989 [17]. It remains the question
to know if it is possible to prolong the series
1+3 so constituted, from 2007 to 2012, by
using the series 2 as a guide. One answer to
this question may be found by comparing the
balance curves of both series. As it is shown
on the graph below, both curves are clearly
coherent, especially since 1993, at the
exception of 2000. This impression is strongly
supported by the value of the correlation
coefficient during the common period 1993-
2007, that is 0,821.
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Graph 4 - Comparing series 2 and 3
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2 LIST AND TEST OF THE CONSENT
TO PAY FOR DEFENCE
DETERMINANTS

In a famous study, the meteorologist Lewis
F. Richardson [18] puts that the armaments
race is linked to three explanatory variables.
The “grievance” is in some sort the degree of
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hatred for the “other one”, it is a structural
determinant inciting to get armaments in any
circumstance; “defence” is a positive cause
linking the armament expenditures of the
country to those of the adversary country, by a
proportionality coefficient; on the contrary,
“fatigue” is a negative determinant linking the
armament expenditures to the armament stock
already built, that is to the expenditures
already made. If one dismisses the
“grievance”, which would oblige to designate
particular states, the two other ones give good
criteria to list all the determinants of the
consent to pay, even if the consent itself does
not determine the actual expenditures. So, in
what follows the variables able to be classified
as “defence” or “fatigue” will be listed and for
each of them the existence of a relation of
cause and effect with the consent to pay will
be tested. There are two ways for considering
this question, by using either opinions or
objective indicators referring to risks, threats
and aggressions.

21 - VARIABLES
A - “DEFENCE” VARIABLES

The threat perception seems to be the first
positive determinant to be considered. Indeed
in the definition of defence by the official
texts, it is a mean for “assuring the territory
integrity and the people protection against the
armed aggressions” [19]. So it was logical that
such a question was asked. In fact the question
asked is not “do you feel more or less safe” but
“what sort of attack do you fear most:
terrorist, nuclear, classical, chemical?”
Simply, the results exist only between 1991
and 2006, that is only 15 data, against 30 for
the consent. If one goes back to Richardson
and the relation between his two “playing”
[20] states, it appears that the world military
expenditures can be a good threat indicator.
And it happens that the data about world
military expenditures are regularly advertised
so that they can influence the people
perception of threats. The best-known data in
this field are those published by the Stockholm
Peace Research Institute (SIPRI) especially on
their web site [21]. The only weakness is that
the long series of world expenditures is only
published since 1988, that is 5 years after the
series of consent. But that means 25

More interesting on the ground of
availability is the Upsala Conflict Data
Progam (UCDP) base [22]. It lists all the
conflicts during the period 1946-2013 [23]. It
is unlikely that the people know this database
and even its content, because of the slight
coverage offered by the media to this
enormous collection and classification work.
But what is said by these data about global
safety cannot differ much of what is said by
the sources commonly used by the people.
There exists a third possibility, through the US
military expenditures. They are very sensitive
to the strategic context because of the role of
international gendarme assumed by the USA.
For example, during the Cold War times, the
United States expended a lot of energy to have
a trustable measure of Soviet military
expenditures for adapting their own military
policy [24]. And these expenditures, at least as
a tendency, are very probably known by a
significant part of the people. Besides they are
available for the whole period covered by the
polls. From another point of view, it is
possible to think that the French people are
well informed about the number of French
losses in operation. It is not guaranteed that
they remember this number when they answer
the questions of the poll, but it is possible.
These data are accessible but less easily that
those of SIPRI or UCDP, because they have to
be asked with a responsibility engagement to
the Veterans ministry [25]. This variable is
also statistically interesting because it largely
covers the period under examination, then
because it is as reliable as possible. Indeed it is
almost impossible that a French soldier is lost
without their disappearance is immediately
known by their hierarchy and consequently by
their family. The result is that this database
gives the possibility to rebuild the totals,
name-by-name, date-by-date and place-by-
place, that is with a tiny risk of inaccuracy. All
these indicators of global security give only
one part of the consent to pay causal chain.
The risk, threat and aggressions perception
ought only to run into a demand of military
expenditures and a consent to pay, if moreover
the people trusted the military capabilities.
And this is exactly one of the first questions
that have been asked by the ministry: “have
you a very good, rather good, rather bad, very
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bad opinion on the armed services?”. The
answers have been almost immediately very
positive but have remained at this high level
without varying. So they cannot statistically
explain the significant variations of the
consent to pay. It is the same thing with the
question “For each of the following missions,
do you think that the use of the French armed
forces is priority?” The score of the less
quoted mission, “to destroy a terrorism centre
[26]”, increases from 74% in 1991 to 86% in
2006, without variations not exceeding 5
points.

B - “FATIGUE” VARIABLES

For Richardson, the “fatigue” is the result
of a preceding accumulation of armaments: the
more there are, the less the state is induced to
buy new ones. Said otherwise, the more the
state possesses “guns”, the more it wants to
buy “butter”. Of course the people do not
know the value of the armament stock, and the
calculus has not been made. Nevertheless,
there exists a mean to reason in terms of stock.
It must be postulated that there exists a relation
between the armament stock and the public
debt, by a dared syllogism: borrowing
traditionally finances equipment, armament is
equipment, and therefore borrowing finances
armament. Perhaps it is dared, but it is not
incredible that the people set spontaneously a
link between the stock of armament and the
public debt. In that case, the well-known Debt-
GDP could be the searched for “fatigue”
indicator. Nevertheless, from another point of
view, the consent is not only about the
equipment expenditures but also about the
day-to-day expenditures of the military forces.
In these conditions, the good indicator has to
be the military expenditures without pensions.
Without pensions, because they are quite
independent of the military policy and it is
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unthinkable that the people refuse to honour
their debt to the retired soldiers. And in this
case a first observation seems to confirm the
hypothesis about the “fatigue” variable,
because if the nonmilitary expenditures tend to
grow on the same path as the debt, the military
expenditures, for their part, stagnate. But if the
military expenditures are truly a “burden” for
the nation, it is in comparison with the
available resources, so that they have to be
considered through a relative measure.

Traditionally, the references concurring for
that are the total expenditures of the state
budget or the GDP. The first one was used in
the French political discourse grossly until the
end of the 70s, before being replaced by the
GDP, as in the other countries [27]. In both
cases the objective is to show that, within a
given budget any variation of the military
expenditures has for counterpart a reverse
variation of the non-military expenditures of
the state. So Josselin Droff and Julien
Malizard [28] have shown that during the last
30 years the state budget has been under
constraint and that consequently the ministry
of defence paid the greater price. The
equipment budget being more malleable, it has
been the principal one to suffer from this
constraint. On the contrary, both references
could be used alone alternatively, because the
people know them alone: the GDP as the
measure of the possible and the state
expenditures as the result of a sacrifice. When
this is admitted, it is logical to consider that all
the economic variables, because they influence
the people’s mood, are likely to determine
more or less their disposition to pay for a
kingly expenditure. So the inflation rate, factor
of euphoria, could play positively, the
unemployment rate negatively, the GDP
growth rate positively and the ratio of the
public debt to GDP negatively.



AIR FORCE

And finally, if the mood, the state of mind
of the French people has to be considered as a
determinant of their consent to pay, it is better
to consider directly their opinion on this
subject. In fact, this will not be the whole
French people, but only this part of it who is
asked by the Institut national de la statistique
et des études économiques (INSEE) when
preparing the forecasts for the French
economy, that is the company directors of the
main production sectors. The result is the
series “business climate” [29], available since
1977.

After this survey, it remains to test the
existence of cause and effect between each of
those variables and the French people consent
to pay for defence. In these conditions, the
evolution of the consent of French people to
pay for defence may be represented by the
graph below. Three periods appear clearly: a
slow decline from 1983 to 1996; strong
recovery between 1996 and 2002; and new but
hesitating erosion period. The events copied
out on the curve allow having an idea of the
strategic environment of the French people,
when they answered the questions. Apparently
the dissolution of the ancient Yugoslavia is not
for nothing in their first change of mind,
maybe because these conflicts happened “two
hours away from Paris”, because it was at the
same place the Great War began eighty years
before and because the European union was
threatened by an explosion, during the
Maastricht negotiations, by the differing
sympathies of their members. Anyway, this
graph is a good transition towards the second
part of this paper, where it will be question of
making a list and a statistical test of the
determinants of French people’s consent to
pay for defence.

22 - TEST
A - CONSTRUCTION OF THE
VARIABLES

The objective is to define a method for
designing the variables that, among all those
presented above, statistically explain the
variations of the French people consent to pay
for defence. Certainly, an effort was made for
getting the longest possible series of the
dependent variable “consent”, for being able to

use powerful statistical methods. The graph
number 4 above presents the result.
Nevertheless because of the empirical
character of this work, it is desirable to have
some control references. For that, both
originals and longest series: 1993-2012 and
1990-2007 have known the same tests as the
synthetic series; the series corresponding to the
question “Do you think that the international
situation implies an increase, a decrease or a
maintain of the defence effort” (1993-2012) is
named “opinion 1” and that constructed with
the question “Do you think desirable that the
part of the budget devoted to military
expenditures increases or decreases” (1990-
2007) takes the label “opinion 2”. For
increasing the control efficiency, both series
have been constructed by using ratios, while
the “consent” synthetic one has been
constructed with differences.

The explanatory variables studied above
are classified as “defence” and “fatigue”,
logically indicating a tendency to increase and
respectfully decrease the consent to pay for
defence subject to the form of the variable: a
ratio is easily reversed. So the statistical tests
have to verify these hypotheses.

As already seen above, “defence” will be
represented first by the evolution of the SIPRI
world and United States military expenditures.
In fact SIPRI does not account the
expenditures themselves but content with
compiling the data given by the different
states, even if a control exists upon the most
questionable cases. But there is no real risk of
a significant falsification introducing a bias. In
fact if that sort of falsification happened, it
could affect the level but not the tendency of
the variable, which is acceptable in the present
case. There are other explanatory variables
belonging to the “defence” class: the number
of conflicts on one part and the number of
French soldiers killed in operation on the other
part.

As for the “fatigue” it will be represented
on one side by the unemployment rate and the
business climate which can produce an
economic policy competing with the military
expenditures; on the other side there is the
public debt, limited by the European Pact of
stability, able to justify budget restrictions to
the detriment of defence budget.

20



“HENRI COANDA”
AIR FORCE ACADEMY
ROMANIA

“GENERAL M.R. STEFANIK”
ARMED FORCES ACADEMY
SLOVAK REPUBLIC

INTERNATIONAL CONFERENCE of SCIENTIFIC PAPER

AFASES 2015
Brasov, 28-30 May 2015

The different explanatory variables are
calculated as growth rates. There are two
reasons to that. First, in terms of theory, it is
intuitively sensible to set that the public
opinion knows the indicator variations better
than their level. Second, in terms of
econometrics, the data suffer from their non-
stationarity [30], that is their structure is time
depending. On the contrary, the data calculated
as first differences are stationary so they have
the “good” statistic properties. Since the
Granger and Newbold [31] pioneer works, one
knows that the use of non-stationary variable
lead to “spurious regressions” with erroneous
conclusions in relation with the real nature of
the variables.

B - RESULTS AND COMMENTARIES

The reasoning has two steps. First the
relation between each explanatory variable and
each  independent variable is tested
individually. The objective is to verify the
robustness of a result on the three “consent to
pay” indicators; the fact that the longest series
is obtained by bringing together several
sources imposes such a strategy. In a second
time, the identification of the best explanatory
variables of the opinions gives a “demand of
military expenditures” function associating a
“defence” wvariable and a ‘“fatigue” one.
Because of the small number of observations
for the series that cannot be reconstructed, it is
not possible to go beyond two variables,
otherwise the degrees of freedom number
associated to each estimated model would be
too small and would reduce the statistic
significance of the exercise. The following
table presents the results of the empirical
analysis first step. The estimated models
include a constant, which is not indicated here.
The NS initials mean “statistically non
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significant”. For practical reasons, the
signification threshold is set at 10% and the
coefficient signs alone are presented.

Independent variable
Opinion 1 | Opinion2 | Consent
Deaths in NS NS NS
operation
0 SIPRI world Positive | Positive | Positive
= | exp.
<
‘5 | UCDP NS NS NS
>
o SIPRI USA Positive | Positive | Positive
2 | exp.
<
S | Debt NS Negative | NS
E Unemployment | NS NS Negative
Business
climate NS NS NS
Table: econometric results

The table shows the pre-eminence of the
“defence” variables on those of “fatigue”: the
military  expenditures, either world or
American, determine significantly the opinion
evolution. In this case, the coefficient is
always positive: so there is really a positive
connection between the perceived threats, as
conveyed by expenditures, and the consent to
pay for defence, what is consonant with logic.
The fact that the results are good for both
series has not to be overestimated, because
they are correlated together, as it is logical
also. On the contrary the deaths in operation
and the conflicts frequency have no significant
influence upon the opinions. The conclusion
has to be that, contrary to the intuition, the
public opinion does not precisely know those
figures. In fact this is not surprising when one
knows how it is difficult to get them.

As for the fatigue variables, there is only
two statistically significant coefficients:
between the public debt and “opinion 2” on
one part, between the unemployment rate and
“consent” on the other one. In both cases the
sign is minus, as logic commands. It is
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certainly not fortuitous that the public opinion
associates public debt and unemployment as
cause and consequence of the crisis suffered
by the French economy, because it is the
substance of the prevailing discourse. A
knowing the role of adjustment variable given
to the military expenditures, it is not surprising
to find this negative relation between them and
the crisis indicators. For confirming these it
would be useful to know what would be the
consent to pay for other public expenditures
during the same period.

This first results being given, it is possible
to proceed to the test of a consent function
with two variables: one of “defence” and one
of “fatigue”, so that the robustness of the
preceding estimations is verified when the
opinions are analysed within the logic of the
Richardson model. The preceding table
identifies clearly the military expenditures as
“defence” variables. On the other hand the
“fatigue” variable choice depends on the
“consent” indicator choice. The latter has to be
dictated by the search of the greatest number
of freedom degrees, so that it will fall upon the
series “consent”, despite the doubts generated
by its “fabrication”. The desired function has
to be of the type:

consent = f(SIPRI, unemployment rate).

As it is estimated upon the available data, it

becomes:

cpoonstant + ¢4 SIPRI = o35 umemployment

In parenthesis are the coefficients standard
deviations. They all are significant at a
threshold of 5%. The model is of a rather good
quality because the correlation coefficient is

2
superior to 0,807 (R > 0,65); applying a
generalized least squares method solves the
residual  autocorrelation  problems. A
posteriori, the pertinence of choosing the
“consent” series, that is the explanatory
variable “unemployment”, is verified because
the alternative choice “opinion 27-“debt”
would give a non significant coefficient.
Perhaps it is the result of the precedence of the
unemployment problem on the debt problem,
the debt being understood for a long time as a
consequence of a Keynesian treatment of
unemployment. The results are consonant with
the preceding conclusions: the threats
reinforce the consent to pay, while the

economic constraints weaken it. What is right
with the coefficients signs can be extended to
their value for studying the consent variable
sensitivity to the different parameters? In
absolute value the coefficient of military
expenditures is significantly superior to the
one associated with the unemployment rate,
what is consistent with the lessons drawn from
the table above. Moreover, this result would be
robust in case of a possible period partition
around the Cold War end, suggested by some
authors 32] who consider that it is a structural
break.

As a conclusion, all the preceding results
show that the French people consent to pay is
firstly sensitive to the threats, as they can be
perceived through largely spread indicators. In
a second time this consent may suffer
reluctance when the economic constraints
become heavy. And it is not because a result
confirms the intuition that it is not interesting.
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Heinemann, 1982, page 1117.
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bellum », by which Publius Flavius
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Paris, 1992; Julien Malizard, Effort de
défense et croissance, Phd in economics,
university of Montpellier, 2011.

The General Theory of Employment,
Interest and Money, Palgrave McMillan,
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hn_maynard/k44g/contents.html
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Microeconomics, Palgrave McMillan, New
York, 2012, p 102.

Christoph Breidert, Michael Habhsler,
Thomas Reutterer, “A review of methods
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Even if the “publicness” of defence is
discussed: Gates W.R. and K.L. Terasawa,
“Reconsidering publicness in alliance
defence expenditures: NATO expansion
and burden sharing”, Defence and Peace
Economics, 14(5), 2003, pp. 369-383.
Higgs (R) et Kilduff (A): “Public opinion:
a powerful prediction of US defense
spending”, Defence Economics, vol 4,
1993, pp.227-238. (quotation 1, p.228).
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and Russett, B. “Public opinion and the
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Lewis F. Richardson, Arms and Insecurity,
A Mathematical Study of the Causes and
Origins of Wars, Boxwood, Pittsburgh,
1960
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"Armed Conflict, 19462013." Journal of
Peace Research 51(4) 2014.
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CONNECTIONS OF AIR POWER
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Abstract: The concept of power, in general, and of air power, in particular, may be dealt with from
various perspectives. Accordingly, there is no definition of the Air Power in a universally accepted vision,
nor does it hold a clear-cut characterization. The rationale consists of the fact that Air Power
unites/includes a multitude of complex processes with a variable dynamics, reaching diverse areas of
society. Most of the authorized authors make reference to the military aspects of the Air Power only.
Nevertheless, a more comprehensive approach, in accordance with changes that occur in society, is

demanded.

Keywords: power, air space, air power, air force

1. INTRODUCTION

The leitmotif of the beginning of the
21" century consists of an alert pace of the
multiple changes taking place at a global,
regional and local scale. The humankind, in its
entirety, finds itself in a perpetual becoming
and we all witness an acceleration of the
fundamental processes of the social whole.

The combination of continuity and
change reflects the complexity of the human
society. The reasons for such transformations
are of various nature and they to be found in
any of the components of the contemporary
world.

Humanity today faces serious problems
related to economic, political, geo-strategic
etc. issues, all of which are in a tight relation
of interdependence. The acute dynamics of the
specific phenomena is dispersed toward other
areas — financial, demographic, military —
reciprocally  influencing one  another.
Consequently, we are yet far from speaking of
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stability at the world level... Rather, we
witness multiple turbulences, fact which
proves that the process of change is
excruciating, and that we are confronted with a
permanent struggle between conservatory
mentalities and globalization and integrating
tendencies.

In a dynamic and unforeseeable world
it is hard to establish for sure which is the
probability of involvement in a conflict, and,
moreover, its moment and intensity, both for
the present and for the future. Being subjected
to a constant pressure of the media and the
information technology, with all sorts of
contradictory and often false pieces of news,
we are at a loss in decrypting reality once the
perception of it is subjective.

By the current paper, [ intend to
present several aspects with regard to Air
Power — its role, place, relevance — in the
actual context.
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2. GENERAL CONSIDERATIONS
CONCERNING POWER

Geo-political and geo-strategic
analyses highlight the fact that the transition
process from past to future, via present time, is
a continuous one. There are major mutations at
various levels (economic, political, military
etc.), the world physiognomy is re-shaped,
hierarchies are re-established, and the power
poles are being redefined.

In the broadest sense, power is the
capacity to produce a certain outcome and, if
we refer to human action (the conscious one)
the outcome is anticipated, thus becoming a
goal. Therefore, power is the capacity/ability
to set a goal, to pursue and obtain specific
outcomes in specific conditions, with specific
resources, making use of specific tools, in a
specific period of time. It presupposes the
correct assessment of the momentary state of
facts and the decryption of the tendencies of
evolution to set the directions for action
as well as the assessment, creation and
development of the necessary resources for
action. It is very difficult to define the concept
of power, as it is a too vast topic. Nevertheless,
I would like to add that power, with the
meaning of the ability to do something, the
capacity to act physically and morally, must be
manifest: on the one hand, to be proved and on
the other hand to be perceived as such. Power
does not mean a state at a given moment (or
not only this), but it is also action, the
transformation of state towards a determined,
desired direction.

There are numerous specialized
institutions that monitor the states’ evolution
by certain standards, and, ultimately, they
establish classifications or ranges. Specialized
publications or the ones of general interest and
information show diverse statistics, in one
filed or another, based on which classifications
of countries, institutions, scrutinized actors are
established: “China has become the greatest
economy of the world...”, we learn from some
journals; “preoccupied by the growth of
China’s military power, Japan has decided to
increase its military expenditure”, the
Stockholm International Peace Research
Institute’s (SIPRI) report of 2014 informs us

[11]. The examples provided used as criteria of
evaluation for the macroeconomic indicator
(GDP — Growth Domestic Product), in case of
the economic power, and the expenditure for
the military (all government expenditure with
regard to troops and current military actions,
including expenditure for the personnel,
research and development, administration).
Thus, there is a comparative analysis, and,
when the power of a state is invoked, there is
focus on its ranking in relation with the other

states, its potential status and its
operationalization ~ potential ~ within  a
competition. The competition may be of a
contest type (the characteristics of the

economic background), or conflicting (specific
to military action).

Certainly, it is desired, at least in
declarations, that any competition should be
maintained within the boundaries of a
productive rivalry; yet, reality has proved that
most often such oppositions turn into tough
enmity leading to conflicts.

In reference to a state’s power, there
were numerous works written, but in essence,
it is considered that a state is powerful if it
holds the capacity to influence events, which
implies different aspects — economic and
scientific, demographic, military etc. In this
respect, most of the analysts preserve a
multidimensional approach to power, the
power of a state being conferred by the
efficient and balanced connection of its
components; “there is no political power if it is
not based on a robust economy, and every
economy needs the intervention of the political
factor in order for it to develop naturally” [6].
Power is the capacity of establishing
objectives or making decisions, followed by
the force of applying them. Implementation is
the element that highlights real power [7].
Some authors are of the opinion that when
analyzing the rapport between power and
conflict one needs to start from the hypothesis
according to which “A country’s power
materializes, first of all, in its military force
and capacity of defending itself against one or
more other states”[5].

In the context of this paper,
approaching power as “a generalized social
relationship that characterizes any human
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structure and community, irrespective of their
dimensions and the historical intervals that
humanity and society have gone through” [5],
it is essential that we should clarify some
aspects. First of all, since a “relationship” is
mentioned, we need to identify (at least) two
subjects of the relation: one to detain and
apply power, and another one to have power
applied on. Secondly, the materialization of
power implies that it should be realizing by the
parties of the relation. The degree to which
power is highlighted represents, after all, the
manner in which power is perceived by the
entities involved and by the background where
it occurs, and which it may, as well, influence.

As we have shown so far, power may
emerge under various aspects. Thus, a state’s
power displays several components or
subsystems. Analysts and researchers have
largely debated on defining and ranking forms
of power, respectively, the components of
power manifesting in society. In most of the
cases, it is considered that power, in its
entirety, is made up of a union of disjunctive
components. In reality, those components are
not strictly delimited; there are numerous
common zones, areas of interference, which
leads to a multitude of rankings of power. We
observe that a state’s power presupposes the
presence of the human factor and it is given by
both natural settings — size, geographical
position, climate, resources (material, energy,
food)- and elements related to human activity
— dimension and economic production,
educational  system, scientific  research,
governing, diplomacy, the army’s degree of
preparedness and capability etc.

With regard to the geographical
characteristics, the expansion of the human
activity to the air space has determined the
redefinition of the national territory, which
now includes the air space [10], as well, and a
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reconsideration of the state’s sovereignty over
this newly included spatial element. In this
context, taking the natural dominant setting of
manifestation as a criterion of the analysis, we
can identify, among the component elements
of a state’s power, the air power next to land
power and sea power.

2. AIRSPACE - ENVIRONMENT
MANIFESTATION OF AIRPOWER

Indeed, it is very important to speak
about airspace — the place where and in
connection with which air power is manifest.

The term airspace generally represents
the air blanket above the ground and
water  surface,  without being  very
exactly delimited upright, because of the
physical properties of the gas that it is made
out of. I mention the fact that, at the beginning,
in specialized literature, the thesis according to
which airspace stretches up to the infinite was
dominant. Subsequent to the development of
aeronautics and aero-navigation, the issue of
its juridical regulation is raised. Thus, today, it
is identified: the airspace belonging to states, a
component of the state territory and the air
space with international regime, that is not
subjected to any state sovereignty (for example
that above the free sea). The Paris
Convention, on October 13, 1919
consecrates and regulates the subjacent states
sovereignty on the national airspace.[10]
Although the airspace superior delimitation is
no longer discussed about, it has been
advanced the idea according to which this
frontier should be established following
certain criteria, more or less conventional.
Some of them refer to the air physical
properties — density, composition etc. —, while
others refer to the aircrafts capacity to attain a
certain height. We notice that it is very
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difficult to exactly establish this border,
as the mentioned criteria vary in time.
Juridical literature offers an ambiguous,
tautological answer: “the superior limit of
airspace is where airspace begins”. Today,
through bi- or multilateral conventions,
although not unanimous, the superior limit of
airspace is considered to be somewhere at 100
or 150 km above the earth surface.

The most important thing is for a
country to be able to exercise its sovereignty in
own space. Based on a state sovereignty over
its own airspace, the state regulates the
juridical regime of the respective space, carries
out different activities within it, and may give
foreign aircrafts the right of freedom of transit
and traffic through its airspace, too. It may
also limit the liberty to fly in its airspace or to
ban certain foreign aircrafts from entering this
space, may execute jurisdiction on foreign
aircrafts when they are in its airspace, if there
is no other special regulation and it has the
right of indemnification for damages caused
by foreign aircrafts.

Besides the regulations included in the
airspace juridical status, states have ratified a
series of documents regarding the international
air navigation. We mention, in this context, the
five “air liberties”, which refer to the right of
flying over a particular territory, as well as to
some liberties regarding landing and
transportation by air.

The effects of air power surpass though
the physical limits of airspace. Subsequently,
the application of air power has effects not
only in airspace but also in physical spaces —
terrestrial and maritime — and in economic,
diplomatic and informational “spaces”. In
consequence, air power is, indeed, strictly
connected to its environment — airspace, while
its effects are manifest far beyond it and I
consider, from this point of view, that an
analysis of the air power effects is much more
important than — strictly — the environment in
which it manifests.

3. AIRSPACE - ENVIRONMENT
MANIFESTATION OF AIRPOWER

The state power is given,
others, by: size, geographical

among
location,

climate, resources (human, materiel, energy,
cultural), the armed forces level of training and
procurement, system of government etc.
Perceived a part of a state’s power, air power
holds a distinct role and it refers to the totality
of the capabilities of both civil and military
aviation. At the same time, here may be
included the specific infrastructure, systems
destined to air navigation protection and air
space management, companies of aeronautical
profile etc. [1]. We could say that air power
refers to the capabilities that allow for the state
to manifest its sovereignty in the national air
space, all the factors that ensure the progress
of the activities in the air, in appropriate
conditions.

The air space and its premises (on the
ground, at sea and in the outer space) destined
to the aeronautical activity became an
integrating part of the human activities at the
same pace with the aviation’s development
and it had a huge impact on society as a whole.

At the same time, the airspace has
become the arena of some terrible and subtle

confrontations during armed conflicts, to
resolve  military and other  disputes
(economical, political etc.).

With reference to the military

component, some air power essential elements
become evident: airspace and aircrafts, air
capabilities and the specific characteristics of
air actions. Air power is determined by many
factors and I would like to mention the
economic and political ones, which provide
the resources and will. I leave a special place
for aeronautical awareness, as it is a source of
air power that can be found at the level of all
its components, which it empowers. Science
and research in the field, education in the field,
specific infrastructure, air operators and the
systems meant for the safety of air navigation
are some other directions in which air power is
manifest.

The affiliation to the international
bodies meant to control aeronautical activities
(ICAO, EUROCONTROL, NATINEADS)
represents, another source of air power.

Starting from the fact that military
aviation, air forces, in general, are more and
more present in limited actions in different
areas in the world. Therefore, some aspects
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that do not belong to the military sphere, but to
the political one emerge, depending on the
way and the moment air power is used to
influence the opponent.

Air power, as well as the aircraft as
such, is like a child of scientific progress: it
cannot exist without advanced technology and
borrows from it the fascination and mystery of
a special, unknown and ... desired thing. As
a result, both producers of specific technology
and supporters of air power (defined as the
“capacity to use air platforms for military
purposes’’) want more and more funds that are
everywhere and always bigger than the allotted
budgets.

Air forces represent a way to interact
with the opponent without having a physical
contact with him, to strike him powerfully,
rapidly and from distance, which determines
us to give the notion “contact line” a second
interpretation. The classical “front line” has
disappeared, the enemy being now deeply
struck, tens or hundreds kilometres far.
Confrontations take place in airspace and in
the electromagnetic environment, so that the
entire area of military actions becomes an area
of physical contact, aviation being the
protagonist of this actional model (launching a
destructive force against the opponent, without
having a direct contact). “The air power
objective in wide-spread conflicts, and not
only, is to destroy the opponent will or/and his
capability to resist” [1].

In modern warfare, what is more and
more important is the way to act, the way to
win the confrontation and their impact on the
public, which tends to be primordial in the
stage of conflict outcomes. This aspect,
relatively new in the history of warfare, has
become significantly important after the First
World War, once the law of war was stated
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and military actions extended spatially due to
the fact their air component was confirmed.

Synthesising, we could say that the air
forces is an instrument for the political factor
of power, being placed at the confluence of the
military power and the air power.

Air power is the manifestation of state
power in the air environment and includes the
mentioned factors of influence and, I feel
bound to emphasise, the majority of them has
a “non-military” nature.

Consequently, the air power and the
military power have both common and
specific elements, the problem of their
interdependencies being the result of their
study. To simplify, the connection between the
military and the air power is represented by air
forces and their action.

As it results from the things mentioned
above, air power, in its military component, is
the capacity of the owner to ensure the use of
air space according to his will and to limit or
ban the others from using it. The multitude of
opportunities regarding its use allows for the
military command to adapt the air actions
(operations) dimensions and intensity to the
concrete political and military requirements.

We have to notice once more the
existent complex relationships and the created
interdependencies between different aspects of
power. Thus, a civil air fleet, even if it is not
an element of military power, can contribute,
through the force projection, to its enhancing
potential in a theatre of actions. On the other
hand, a military aircraft can be a vital element
of the air navigation protection system, for
civil aircrafts included.

Future world will be characterized by
more and more subtle confrontations, at
different levels, the military one included.
Globalization has changed the nature of war,
as well as the context in which the state
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utilizes military force in its conduct in the
geopolitical environment.

Without doubt, the “red thread” in
the field of military actions is their joint
character, which is known to be a complex
phenomenon as far as theory,
organization and action are concerned. The
air component, more and more refined and
sophisticated, is omnipresent in the
armed conflict at the end of the
century, becoming the defining element of
modern warfare. Moreover, the accentuation
and extension of confrontation in airspace is
forecast, fact that is confirmed by states’
security  policies  programmatic/normative
documents: air forces are included in modern
armies quasi-totality.

Relatively new within the armed forces
categories of forces, existing for less than a
century, air forces have rapidly become
important, due to their modernity and capacity
to extend in space, which have led to a new
way of conceiving military actions. Let us not
forget that it is 109 years since Traian Vuia
managed to “fly” a distance of (only) 12
meters, using a machine that was heavier than
air, which could take off by its own on board-
means. Although, in short time after the Air
Force and began to be used for military
purposes. If the First World War started being
an air one, the Second World War was also an
air war, the wars that followed them, no matter
they had a local or Ilimited -character,
highlighted the tendency of amplifying their
air component, and the contemporary war
cannot be conceived without it, at least in the
predictable future. Aeronautic technology is
developing very quickly. As a result of
technological advancements in the field of
aviation, in order to obtain similar effects,
during the WW 11, there were 9000 bombs
used (1944) in 4500 sorties (B-17 aircraft),
whereas during the Vietnam war there were
only 190 bombs used in 95 sorties (different
types of aircraft) and during the Gulf war only
2 bombs were launched from a B-117 plane.[r]

Air power evolution will be strictly
connected to human evolution, in general, and,
for a long period, it will be the front platoon of
human knowledge development, being
confronted with the general problems of

this  globalization era. The important
accomplishments in the field of air power will
not belong to one single man or one single
country, therefore scientific and technologic
cooperation will be more and more evident
and even compulsory, as one of globalization
manifestations is borders “permeability” up
to their becoming merely symbolic.
Confrontation bellicose significance will
be diminished and it will more and more
become competition.

Subsequent to modern
technologies development and our access
to them (automation and miniaturization), the
specific techniques and activities dual
character (air and cosmic) will be emphasised
and we could more and more speak about an
aero-cosmic power. Air power (aero-cosmic)
will be very attractive as far as the decision-
makers are concerned, as they will develop
and utilize it according to its specific
properties: possibility of opportune, accurate,
desired intensity action, exactly where it is
necessary and with minimum effects on the
environment.

It will also be preferred under military
aspect, due to its coercive as well as its
preventive role.

New ways of airspace “exploiting” will
certainly appear and, of course, airspace will
be more accessible to everybody, so more
crowded,  which  requires  appropriate
regulations, air transport security being of
great concern.

3. CONCLUSIONS

Although most of the specialized
literature focuses on the military operational
component of air power, we consider that, at a
large scale, air power includes many other
non-military areas, such as the aviation
industry, air traffic operators, institutions for
research and education, air space management
systems etc.

Concerning the platforms used for the
application of air power, we notice that, next
to the fixed-wing or mobile-wing airships, in a
larger vision, we should include the ballistic
missiles, cruise missiles and satellites. The
projection of an airspace platform is made in
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the light of its destination and future missions,
another decisive factor for the development
and modernization of the technological
component of air power.

There is still need for an analysis and
clarification of concepts regarding the air
power, so that, subsequently, states may act
with awareness for making the air power
efficient. It is obvious that in the absence of a
clear understanding of the principles of the air
power, without a scientific approach to it, we
may witness an erroneous management of both
material and human resources. Therefore, a
sequenced/limited and conjunctural approach
will result in ineffective measures, or non-
viable solutions. Whereas, the area of air
power is similar with foreknowledge, long-
term measures opposing the very alert pace of
changes of the background. That is why, it is
important to decrypt the defining elements and
tendencies, to create the normative framework
necessary for a rapid adjustment, to eliminate
resistance to innovation.

The use of the air power in the military
area is preferred by the political decision-
making actors due to several of its essential
features: freedom of movement both in
horizontal and vertical plans permits the
control of a vast space, in very short time;
characteristics of the technology used permit a
greater effectiveness of actions. Meanwhile,
the manifestation of the air power in other
areas contributes to the increase of the state’s
power tremendously.

This means, among others:
sustainable/stable = economic  relationships
under all circumstances; autonomy, as much as
possible, from the viewpoint of resources; a
net of alliances capable to facilitate the
accomplishment and maintenance of security.

31

REFERENCES

1. Anastasiei, Traian, in dezbatereca GMR
“Puterea aeriana in paradigma globalizarii”,
revista Gandirea Militara Romaneasca, nr.
4/2006

2. Armitage, M.J. si R.A. Mason, R.A., , Air
Power in the Nuclear Age”, Urbana IlI,
University of Illinois Press (1983)

3. Catrina, Gheorghe, Gl.fl.aer., Puterea
aeriana in relatiile internationale, Editura
AISM , Bucuresti, (1998)

4. Chirovici,Eugen Ovidiu, Puterea, Editura
Rao (2009)

5. Jude, loan, Paradigmele si mecanismele
puterii, Ed DP, Bucuresti (2003)

6. Magureanu, Virgil, Studii de sociologie
politica, Editura Albatros, Bucuresti, 1997, p.
71. (apud  Cristian Bahnareanu, Puterea
militara in secolul XXI, modalitati de realizare
si manifestare a puterii militare in societatea
democratica romdneasca, Editura U. N.Ap.,
Bucuresti, (2005)

7. Mitchell, William ,, Winged Defense: The
Development and Possibilities of Modern Air
Power — Economic and Military”, New York,
G.P. Putnam’s Sons (1925)

8. Moran, Daniel, citat din cuvantul
delegatului american la Conferinta de la Haga
din 1899 in Despre puterea aeriana in The
Oxford Companion to Military History,
Oxford (2001)

9. Moran, Daniel, citat din cuvantul
delegatului american la Conferinta de la Haga
din 1899 in Despre puterea aeriana in The
Oxford Companion to Military History,
Oxford (2001)

10. ICAO, Conventia de la Paris 13 Xrie 1919
11. http://www.mediafax.ro/externe/raport-
sipri-, descarcat la 07.05.2015

12 Slipcenko, V. ,, Generalul-maior Slipcenko
raspunde intrebarilor”, raport SASONET,



http://www.mediafax.ro/externe/raport-sipri-
http://www.mediafax.ro/externe/raport-sipri-

AIR FORCE

Fort Leavenworth, Kansas, Foreign Military 13. —www.google.ro/search?q=The+utility of
Studies Office, 28 martie 1991. Apud Sebeszki  +Air+power&oq , descarcat la 01.05 2015
Marius in Doctrina i teoria puterii aeriene in

uniunea sovietica, UNAp

32



“HENRI COANDA”
AIR FORCE ACADEMY
ROMANIA

- )
[&-. e X \3’
i 5
) Ao
%}@'&"

o

“GENERAL M.R. STEFANIK”
ARMED FORCES ACADEMY
SLOVAK REPUBLIC

INTERNATIONAL CONFERENCE of SCIENTIFIC PAPER

AFASES 2015
Brasov, 28-30 May 2015

EUROPEAN ANTIMISSILE DEFENSE SYSTEM -
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IN THE CONTEXT OF NATO-RUSSIA RELOCATION
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Abstract: 2014 was a year when the world finally taken out of its auto-imposed self-confidence and
serenity. Ukraine triggered the unavoidable confrontation between Russian Federation and both USA and
EU. The European economical problems became impossible to be ignored anymore and the anti-system
groups win a bigger influence power with each political election. After eight years since the invasion
against Georgia, Russian Federation showed that it has a rapid action capability able to trigger an
attack to reconquer the lost territories after the Russian collapse. While the Americans are installing the
anti-ballistic shield in Europe, the Russians are installing their missile system in Ukraine in order to
establish their own readiness system. Two antiballistic capabilities are foreseen for 2016 - American and
Russian, facing each other within a range of 800 kilometer distance, which means an overreaction on
both sides.
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1. GENERAL INFORMATION

The warfare of the future will require
decisive changes for the military body,
whereas the emphasis will be put on the
number, but the quality of the forces reaching
a maximum strenght using the optimal
combination of knowledge, operating rhythm,
precision and lethal capability, all applied in a
joint context.

Recent developments in contemporary
world confirm that today's security
environment goes across a period marked by
complex challenges and financial difficulties.

At the moment, Romania is caught in the
middle between the Russian interests and
Western interests: the transatlantic relationship
is vital for Romania and it does not exist
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without the European Union. In this context,
Romania must remain a pillar of stability in
the area and a trusted partner for NATO and
EU.

The representatives of the Russian
Federation stated that they do not intend to
limit NATO in creating a missile shield
against missile threats from the Middle East,
but do not want it to be done at the expense of
the security of their own State. The main
concern of Russia, according to the statements
made, is that a relationship based on mutual
trust cannot be built as long as instruments of
deterrence of one party (e.g. the Russian
Federation nuclear force) will be the target of
NATO missile defense tools. In this regard,
Chief of the General Staff Gerasimov of
Russia, expressed, during a meeting within the
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framework of Russia-NATO Council held in
May 2012, his hope that NATO will undertake
the necessary actions to remove Russia's
concerns about the missile shield elements
deployment and argued that Russia has offered
solutions which could help restore the
confidence in NATO [1].

If NATO decided to reinforce the eastern
flank, in turn, at present, Russia strengthens its
military capability to activate and sustain more
similar conflicts to the one in Ukraine, in
various European countries. According to the
American Lieutenant-General Ben Hodges,
Moscow's actions do not represent an
immediate threat at present, but in the future
the risk will be higher. Continuous
improvement of the Russian army will provide
the possibility of Vladimir Putin to start up to
three operations simultaneously, without the
need for a general mobilization of the military,
declared the American Lieutenant-General
Ben Hodges.

The new configuration of the Russian
antiballistic missile defence is based on the
automatic control system of the Air Force and
Aerospace Defence, conceived by Almaz
Antey Company. Interceptor anti-air missiles,
as well as mobile antiballistic missile defense
systems and radars will be connected to the
common control center. Thereafter, all new
anti-missile systems, such as S-500 missiles
and new radars will be integrated into this
system [2].

The automated control system shall process
the the information obtained from all the
terrestrial radar systems, from all the AWACS
planes and from the space detection systems.
Connection and exchange of information will
be provided by mobile systems of wireless
high-speed transmission made by Mikran
Company, in Tomsk [3].

Russian expert said that for a global system
of missile defense to be installed throughout
the Russian territory, is required at least the
production of advanced anti-air missiles. “At
present Russia have already such missiles,
which exhibit, however, numerous
deficiencies. There is, especially, no common
radar coverage throughout the country®,
Konovalov explained.

2. HYBRID WARFARE IN UKRAINE -
INFLECTION POINT OF NATO AND
RUSSIAN FEDERATION
RELATIONSHIP

The Russian Federation desideratum to
control Ukraine was based on perceptions such
as ethnic and historical, (the Russians consider
Ukrainians as their “prodigal” brothers and the
Crimean as a peninsular Russia), blooming
economic policy (the need to extend the
Eurasian Union), and strategic military
calculations (need permanent military allies
and/or buffer states). Although the fraternity
feelings of Russians towards Ukrainians are
logical, the urge to make Kiev a subordinate to
Moscow, in military terms, is not logical [4].

Not just territory, culture, history and the
Russian minority are common reasons why
Russia wants to keep Ukraine within its sphere
of influence. In Ukraine are at stake the
economic interests of Russia. The territory of
Ukraine providesthe Russian gas transit to
Europe (approximately 80% of Russian gas is
transported through the Ukrainean pipelines).
Also, the Russian military and industrial
system has significant interests in Ukraine,
given the fact that a large number of spare
parts and engines are imported from here.

Russian oligarchs would like to obtain, the
Ukrainian economy “pearls”. Should be
mentioned here and the rich croplands of the
country. In addition, Ukraine has huge
economic potential and is a great outlet, taking
into account that its population goes far
outnumbered than the population of other
Member States of Commonwealth of
Independent States — CIS. Ukraine also has a
geostrategic importance for Russia. If Ukraine
withdraws from the orbit of interest of Russia,
this could mean a change of Moscow security
parameters.

Vladimir Putin's dezideratum on the
modernization of the Russian State to be a
superpower has a sphere of influence within
the post-Soviet space. A Ukrainian State,
opting for an association agreement with the
EU, facet supported by all leaders of
significance of the opposition, will create a
huge gap in the Russian President's objective.
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The revolution in Ukraine and the removal
in February 2014 of former President Viktor
Yanukovych was “a coup d'Etat” as Vladimir
Putin estimated. The annexation, a month
later, of Crimea — which was part of Ukraine
only since the 1950s — was inevitable after the
change in the data of Kiev problem. “For
Russia, Crimea makes a civilizational and
sacred sense, just as it is the Temple Mount in
Jerusalem for Jews or Muslims”, said the
Kremlin leader [5].

After the annexation of Crimea, Russian
foreign policy has been placed on previously
unknown directions. At stake are not only
Crimea, Ukraine or other country in Eastern
Europe, but also the role and place of Russia in
the international system. Russia has not only
attacked Ukraine, but also the whole European
system of rules and laws and European agenda
itself. Moscow wants not just to restore its
scope of geopolitics influence, but also to
religitimeze it as a basic principle of the
international system [6].

The creation of a global anti-missile
defense system is “a threat to everyone”, that
“gives the illusion of invincibility”, Russian
President Vladimir Putin declared in
December 2, 2014, in his speech argued in
front of reunited chambers of Parliament
during the annually meeting on the State of the
nation. According to Russian President, the
most sensitive issue in terms of international
security was the United States' decision “to
abandon in 2002 the Treaty on ballistic missile
defense”. Putin added that although he does
not want to engage in a new arms race, Russia
will provide its defence even under “current
(global) conditions”. The President has also
stated that Russia does not want to abandon its
relations with the United States and Europe,
but also trying to develop ties with Latin
America and East Asia [7].
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The takeover of the control over the
Crimea by Russian Federation allowed Crimea
to strengthen its force projection capabilities at
the Black Sea by positioning antinaval
missiles, air defence systems and strong naval
aviation capabilities in the recently annexed
peninsula. De exemplu, in plus fatd de
avioanele de atac de tipul ,,Su-24”, rusii au
inceput sa disloce avioane multirol relativ
avansate de tipul ,,Su-30” in Crimeea. For
example, in addition to attack aircraft as “Su-
24” type, the Russians have started to deploy
relatively advanced aircraft as the multirole
“Su-30” in Crimea. Moscow will also build a
base in Novorossiysk, which will serve as a
Center for its naval presence in the Black Sea.

In the aftermath of the past year arisen
events in Ukrainian zone there are prefigured
two disjoint ideological blocks:

a. The NATO and EU, according to which
Russia annexed illegally Crimea from the
standpoint of international law; Russia acts
subversively to destabilize Ukraine; Russia
supports separatists in Eastern Ukraine; Russia
tries to maintain Ukraine under its own sphere
of influence in order to stop NATO's
expansion; Russia wants to maintain a buffer
zone between Russian and NATO borders;
Russia seeks an extension for completion a
counteroffer to U.S. missile shield.

b. Russia, according to which Russia is not
involved in Ukraine, Russia condemns the
interference of the West in the Ukrainian
crisis, Russia condemns military intervention
as such Ukrainian authorities against
separatists; Russia does not want an overt war
with NATO but is bound to defend itself;
Russia is trying to create its own safety
umbrella as a reaction to NATO'S refusal to
stop the anti-missile shield program; Russia
does not want a NATO surround by its western
flank.
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3. STAGES OF IMPLEMENTATION OF
THE ANTI-MISSILE SHIELD IN
EUROPE

Romania has been and will remain a
constant promoter — in NATO framework, of
the missile-defence project, acting with
consistency for its materialization In this
respect, the decisions taken at the NATO
Summit in Bucharest (April 2008), reiterated
at the Strasbourg-Kehl (April 2009), Lisbon
(November 2010) and Chicago (May 2012)
referred to the development of a
comprehensive system, able to “cover the
entire Ally territory, in accordance with the
Alliance's security indivizibility and collective
solidarity principles. Romania supported the
Chicago statement regarding the Interim
Capability of NATO ballistic missile defense
system”. The decision of the Supreme Council
of National Defence — SCND (Romania)
concerning the participation of the American
Missile Defense System is in full agreement
with what has been established at NATO level,
being recorded so far in the bilateral
cooperation register [8].

According to the Report on the review of
the Ballistic Missile Defense Review Report,
published by the American Departament of
Defence at the 1st of February 2010, four
phases of implementation were envisaged:

Phase 1: protect some parts of South-
Eastern Europe, through the deployment of an
advanced radar system (intended for detecting
missiles launched from the ascending phase of
their trajectory) and mounted on ships SM3-
TAKES interceptors. Phase 1 started on 7
March 2011, by sending the USS Monterey
ship in the Mediterranean Sea, equipped with
Aegis system, namely making operational
radar in Turkey, at Kurecik.

Phase 2 (2015 time horizon): expand
NATO Allies protection through the
implementation of a new generation of SM3-
IB interceptors (able to be launched from the
ground), placed in a land base, amplasati intr-o
baza terestra, namely at Deveselu. The system
which is to be placet at Deveselu is foreseen to
reach the operational capability by the fouth
trimestre of 2015.

Phase 3 (2018 time horizon): system
extension to cover all NATO Member States
in Europe, through the introduction into
service of a new version of SM3 interceptor,
which is to be set in a land base, in Northern
Europe (Redzikowo, Poland).

Phase 4 (2020 time horizon) — According
to the timetable made in 2010 by the U.S.
Department of Defence the phase entailed: the
extension of protection to any possible
intercontinental missile attacks, including
through the further development of SM3
missiles and radar systems, and by placing in
Poland a new class of interceptors [9].

Studies made at the beginning of the
second decade of the 21st century, indicated
that the Southeast FEurope would be
increasingly vulnerable to threats with short
and medium range missiles. It was appreciated
that attaining as quickly as possible the
operational readiness of the missile defense
system could strengthen national security both
directly through the covering protection
provided for the entire national territory, and
indirectly, because of the the significant and
deterrent role of the system, able to reduce the
risks associated with possible missile attacks.
The role of deterrence will remove the risk of
attack against any other Allied territory.

The destruction area of a ballistic missile
shield of a defense system is defined in the
first place by the interceptor parameters,
namelly by the maximum speed achieved
when the last Rocket Motor separates from the
privious stage on the condition that the
elements of detection, tracking, and command
and control could ensure the interceptor use to
its maximum capabilities.

Considering that at the end of running of
all the three-stage rocket motor of the SM3
interceptor (the first rocket motor — MK 72, the
second rocket motor - MK 104 Dual Thrust
Rocket Motor, and the third stage rocket motor
— MK 136), the interceptor is at about 100 km
height and that from moment it follows a
ballistic trajectory to the area, where the target
becomes detectable by the strike vehicle's
sensor capabilities, then the impact area could
be considered acceptable as being a
hemisphere with the center placed at the
lounching point of the interceptor and with a
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radius equal to the maximum height reached
by the interceptor.

By some not very complicated
mathematical relationships, ranging from
Kepler's laws, you can get the value of the
maximum flight height. This is a function of
(It depends on the) speed (at the end of the
acceleration portion) and (on) the angle of the
vector with the horizontal speed at that point.
Considering that it is desirable for ballistic
rocket interception to be made at a higher
possible height, allowing for a possible re-
engagement with endoatmosferice systems, it
can be concluded that the angle of the vector
with the horizontal velocity at the end of the
acceleration portion should be greater than
600. With regard to the upper limit of this
angle, it can be considered a highest
conditioning speed at its peak speed of the
impact vehicle. Thus, in order to ensure the
destruction of ballistic rocket by direct strike,
the impact vehicle should have at the meeting
point a minimum of 1 km/s speed. For the
SM3 block I type interceptor, which reaches a
maximum speed at the end of the acceleration
portion of 3 km/s, the maximum angle
ensuring its peak speed of more than 1 km/s is
690. Between these two angular values, the
height at its peak varies between 490 km and
580 km, so it can be concluded that the
average destruction area for a SM3 block I
interceptor is a hemisphere with a radius of
about 535 km.

Under the same conditions of calculation
regarding the SM3 block IIA type interceptor
(that, more than likely will not be installed in
Roania, according to President Obama
statement) which is expected to reach a speed
at the end of the acceleration of about 5 km/s,
it can be concluded that the optimal
destruction would be a hemisphere with a
radius of about 1535 km.
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According to these estimates, the areas of
destruction for a launch from the Deveselu of a
SM3 block IB interceptor, namely a block IIA,
would look like in figure 1 [10].

1g. 1 D“evselu maximum launct.l-in-girge
for the two kind of interceptors: the SM3 block
I and block IT

4. PERSPECTIVES AND POSSIBLE
SCENARIOS OF DEVELOPMENT OF
THE MISSILE DEFENSE

Of the lessons identified and lessons
learned so far, and in pursuit of the scenarios
on which the events developed, it is clear that,
in relation to the with NATO, Russia has an
advantage in terms of life cycle of planning
and decision-making, as well as the ability to
deploy rapidly and concentrate forces and
means of to achieve superiority in the event of
conflict escalation.

After the war ended in Georgia, Russia has
carefully analyzed the lessons learned and
proceed to modernise step by step, its military
system: it started by launching of structural
reforms in the field of defence, in 2009 has
developed a new National Security Strategy; in
2010 a new Military Doctrine has been
elaborated, and in 2012 the Foreign Policy
Concept of the Russian Federation has been
issued.
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At the same time, Russia has adapted its
2009 doctrine and is able to plan, organize,
execute, and manage assignments specific to
hybrid conflict under the circumstances the
new doctrine has a horizon of applicability up
to 2020.

Ukraine's decision made on 23 December
2014, to renounce to its status of unaligned
country to approach NATO, in the aftermarth
of the annexation of the Crimean Peninsula by
Russia and in progress conflict with
prorussians rebels in the East of the country,
change although not radically the policy and
the approach of the Russian Federation
regarding the conflict. As a result, in
December 26, 2014, President Vladimir Putin
has referred to the defensive character of the
Russian military doctrine, which will be
maintained, and focused on a military
engagement of Russia only if all non-violent
solutions will be used up. “The probability of a
large-scale warfare against Russia fell down”,
but in some areas there are a number of
intensified threats, such as territorial claims,
“interference in the internal affairs” of other
countries and sending strategic weapons in
space.

The revised military doctrine of the
Russian Federation was published on 26
December 2014 and points to the changes in
terms of the threats and global security affairs
perception starting with 2010, taking into
account the lessons identified and lessons
learned by the Russian Federation from recent
crises and presents a foresight of the threat
environment addressed to Russian Federation
and its defence. The revised military doctrine
reaffirms the the Russian Federation
peremptory policy to defend its strategic
interests, as the revision of the doctrine being
triggered by the change in security
environment, and, as a consequence the
modernization of the armed forces, and the
development of Moscow political and military
leadership thinking.

In November 2014, the Russian Defence
Minister has obtained a fifth missile complex
type “Iskander-M” brigade-level effective,
generating the speculation that it could be
transported in Crimea. In any circumstance,
the General Staff of the Russian Air Force has

not excluded the deployment of type
“Iskander-M” missile complex in Peninsula
before the year 2016. Accordingly, the
members of the Armed Services Committee of
the U.S. Senate have expressed their concern
that the deployment of “Iskander” system in
Crimea violates the Treaty on intermediate-
range nuclear forces (INF), also represents a
threat to Europe. System designers claim that
the “Iskander” system can be stocked with up
to ten different types of warheads. This makes
the system an optimal one for destroying
rocket systems, long-range artillery systems,
air defense and missile defense systems, and
C4 ISR infrastructure as well (command,
control, communications, computers,
intelligence, surveillance and reconnaissance).
Brigade-level complex includes 51 vehicles of
which: 12 grenade launchers, 12 transport-
loading systems, 11 command and contorl
systems, 14 support vehicles, one maintenance
vehicle and one preparation of information
vehicle, a number of complex high-precision
guided missiles, and armoured vehicles and
training facilities.

To prove the superiority of nuclear forces
and strategic transactions, coincidentally with
the release of the new military doctrine of the
Russian Federation, on 26 December 2014,
11.02, Moscow time (10.02, Romania's time)
the Russians have made a test with the
intercontinental ballistic rocket RS-24 Yars,
with solid fuel and detachable warhead, on a
terrestrial base of Plesetk Space complex, in
order to reaffirm President Putin's statement
regarding the fact that the new doctrine
remains defensive, but Russia has at its
disposal powerful tools, including credible
deterrent capabilities [11]. The warheads used
in test program “were programed to strike
targets at the Kura range, Kamchatka
Peninsula”. The RS-24 Yars missile was
introduced into service in July 2010 and it is
an improved version of Topol-M ballistic
missile. The ballistic missile is able to carry
multiple nuclear warheads that can reach
independent targets and has the ability to avoid
the anti-missile defence systems within a
radius of up to 12,000 kilometers.

It is possible that future actions of the
Russian Federation to be sequences array and
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be carried out in three phases. During the first
phase, Russia will be concerned about the
recovery of influence and effective control of
the former Soviet Union, re-establishing the
buffer zone that Soviet Union offered. During
the second phase, Russia will aim to create a
second level of buffer areas beyond the
borders of the former Soviet Union. Russia
will try to do the herein above mentioned
without creating a solid wall of opposition, as
the one which undermined it during the Cold
War. In the third phase, a process that takes
place from the very beginning, the Russian
Federation will try to prevent the formation of
coalitions against itself [12].

Possible scenarios:

A. Military

I. Maintaining of relatively cold war in
Ukraine. Hypothezis: the Russian Federation
will continue to sustain the separatists’ actions,
while escalating the arms race and
rediployments of technique and troops in
sensitive areas. [mplications: maintaining
tension in the area, concomitant with arms race
escalation. Viability of anti-missile shield
consequences: the completion of the IV-th
quarter 2015 phase related to missile shield
elements in Deveselu will be achieved under
normal circumstances, screened by the
implementation of NATO Readiness Action
Plan — RAP.

Il. The conflict escalation and conquest
by Russian Federation of Ukrainean
territories, with the intention of reaching
even to the mouths of the Danube.
Hypothesis: in the first phase, the Russian
Federation could pursue to capture Mariupol
port at Azov Sea, or even to develop a land
bridge to Crimea along the Western coast of
the sea, and then to extend this corridor up to
the mouths of the Danube. Implications: It
requires that Russian Federation deploy
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significant forces and assume a large number
of casualties, approach that would likely be
lacking of domestical popularity. Renewed
military actions would lead to tougher
sanctions from the West side. They would
further undermine the deteriorating economy
of the Russian Federation, and for now, on the
peak of the economic crisis, they could lead to
the impossibility to support such campaign,
which President Vladimir Putin knows very
well. Consequences of anti-missile shield f
viability: the situation would gain new
connotations because the border between the
Russian Federation and Deveselu elements
will remain just an area of roughly 500-800
km. The Russian fleet will control even better
the actions within the contiguous zone and
Romanian territorial waters, accompanied by a
tighter supervision of the actions of the
American and Turkish vessels in this area.
There will be a possibility that Russian
antibalistic defense systems to relocate right
on the border with Romania, and the Russian
early warning systems will be able to inform
almost in real time on a possible launch of a
missile from Deveselu being able to fight
against it in the first phase, destroying it above
Romanian territory or at its border.

B. Economic

The fact that many States depend on
natural reserves of Russia, especially on
Russian gas, ensure Russia with a series of
actions targeting a transboundary economic
domination.

The main objectives of the Russian
strategy on the Middle East are not necessarily
the development of more favourable bilateral
relations with individual countries as Iran,
Egypt or Syria, but rather to diverge US focus
from other areas important for Russians, as
Ukraine. The crises in the East and recent
aggressiveness of Russia have made of energy
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security an essential theme to the European
Union. Romania is aware that only a real
European solidarity can ensure a reduction in
the dependence on Russia [13]. If other
European countries will not “cheat” and accept
preferential agreements with Russia, then the
South Streamva case rests at the level of

intent/project.
C. Political and diplomatical
Russian  Federation knows that it

dominated half of Europe once and that the
former communist bloc of states, as well as
those with Slavic ancestry should not fully exit
from its sphere of influence.

Moscow is turning more and more towards
the Western Balkans, because it does not want
doesn't want this region to become part of the
West. And even in the larger States that are
EU members, such as Bulgaria, Moscow
continues to try to exert its influence through
the energy sector.

For a long time, the Russian Federation has
focused its attention on Belgrade which has
had always strong relations with Moscow.
During 2014, the Serbian President, Tomislav
Nikoli¢, has developed a close relationship
with Vladimir Putin, trying to position the
Republic of Serbia closer to EU. In 2013,
during a visit to the summer residence of
Vladimir Putin in Sochi, Tomislav Nikoli¢ has
signed a Declaration on strategic partnership
between Belgrade and Moscow. At the end of
2013, Serbia signed an agreement on military
cooperation with Russia, and in October 2014,
to Berlin's displeasure, Serbia received the
visit of Vladimir Putin, context in which
Tomislav Nikoli¢ offerd him the highest badge
of honor of the State. These are just a few
steps taken at the public level [14].

The Hungarian, Czech and Slovakian
Governments positions in relation with
Kremlin differs in terms of the degree of
energy dependency and trade relations with
Russia

Budapest depends on NATO regarding the
security, on EU in terms of investment and
financing, and on the Russian Federation in the
field of energy. Accordingly, Hungary
promotes a multilateral strategy for its foreign
policy, maintaining the relations with the EU
and NATO as a member of both organizations,

and at the same time, aiming to establish
stronger economic and political relationships
with Russia.

Geographically, the Czech Republic is
more remoted from Russian Fedration and less
dependent on the economic side than Hungary,
which allows a greater space of maneuvering
in terms of policy approach on Moscow.
However, the Prague authorities make a
special effort to Dbalance the foreign
relationships and maintain the political and
commercial relations with Russia. The Czech
Government has promoted a joint policy
toward Russia.

Slovakia makes significant efforts to
maintain close political and trade relations
with all the neighbouring States and regional
powers. Slovakia is to a large extent integrated
into the European market and is the only
member of the Visegrad Group, which is part
of the Euro area. The Slovak leadership strives
to maintain those relationships in business and
to avoid any disruption of trade with Russia.
Undoubtedly, as the primary transit country
for Russian energy resources flow to European
markets, Slovakia holds a certain level of
influence in its relations with Russia [15].

5. CONCLUSIONS &
ACKNOWLEDGMENT

The antiballistic missile brings together
under one umbrella very  different
technologies, all having a common one
characteristic: they are the most advanced
technologies at this time.

The question that arises is the following: Is
missile shield impenetrable?

Given the fact that throughout the history
of military technics and technologies it has
been a race between weapons and antiarms we
can be sure that the antiballistic missile shield
has its own antidote.

In this context, the antiballistic missile
shield can be countered through a series of
actions, of which I recall the following:

a. The easiest but most expensive solution:
launching towards the opponent a much larger
number of missiles than he could ever
intercept.

b. A cheaper and accessible solution:
increase in number of false targets, so that a
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good part of the counterattack could be lost on
the air.

c. Other way of missile shield penetration:
total elimination of one of its components. For
example, the annihilation of satellites that
guide and transmit continuously data to
opponent's missile shield before launching
their own attack.

d. The smartest solution for the anti-missile
shield penetration: producing hipersonici
vehicles/interceptors  highly manoeuvrable
able to penetrate with relative ease any anti-
missile shield existing at this time.

NATO insists on implementing two
separate missile defense systems, but
coordinated, one Russian and one of the
Alliance. On the other side, Moscow proposes
the creation of an indivisible system
integrating the devices of the two parts.

Russia has taken a series of actions
described as countermeasures to NATO
Defense ballistics program. Some of these
measures are proactive, such as launching new
research programs and strategic development
programs. For example, the Russian
Government is developing new ballistic
missiles, of which tactical and technical
characteristics are adapted to the new
technologies and can circumvent in most
effective way the missile defense systems.

As a corollary, a few conclusions are
outlined in the following:

a. at the 25th anniversary of the fall of the
Communist bloc, after the uprisings in the
autumn and winter of 1989, the world had
entered a new stage, likely a reiterative one
conditioned by the recalibration of the power
balance;

b. war without limits, non-linear war or
hybrid war as conducted in Ukraine is only the
peak of the iceberg of what the world calls the
start of World War III;
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c. the collapse, on July 19, in Eastern
Ukraine of the MHI17 flight belonging to
Malaysia Airlines, which had left Amsterdam
and was heading to Kuala Lumpur, carrying
208 people of whom 189 were Dutch
nationals, was not due to the interception of
the aircraft by an anti-aircraft missile launched
from a BUK anti-aircraft defense system, but
represented an intempestive threat because the
pilot had changed the flight path, hadn’t
responded to radio calls, was heading towards
an island where it was assumed that there were
“extremely delicate” elements, and in this
context it was shot down by the ones who “had
to do it, and were feeling threatened”;

d. attacks in Paris on 8 January 2015,
followed by other attempts in Germany and
Belgium a week later, are part of a default
scnario, which will lead to an exacerbation of
nationalism and a conviction in unison of
Islam. In this way, arms race and international
security restructure could be justifyed; there is
now a given pretext for future interventions in
the Middle East but also in any other parts of
the globe;

e. by the annexation of Crimea, Russia
took a step forward and opened a possible,
new arms race; the elements of the American
Ballistic Missile Shield placed in Poland,
Romania and Turkey, as well as at the Black
Sea could be countered, in the case of missile
launching within the missile acceleration area,
i.e. much easier, by Russian elements of
missile shield located in Crimea and mounted
on Russian ships, which are increasinly more
numerous at the Black Sea and in the frozen
North, which also is dominated by Russia.

f. during the next 10 orl5 years we are
going to witness a massive force relocation,
rapid deployment and re-deployment of forces,
scenarios and defined local and regional
challenges, realignment of alliances and new
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types of ordnance experiments, all made by the
great military and economic powers, at the
expense of peoples and populations; the recent
changes in the climate, the record of 2014 as
the warmest year in the history of climatic
measurements, the multide of surface
earthquakes in Vrancea area, which not
characteristic for that zone, the crowd of
meteors entering the Earth's atmosphere, and
many other aspects show that psychotronic and
geoclimatic war know an incessant progress.

g. starting with 2015, NATO must be
capable to act quickly and to show that, if the
Russian Federation is going to attack an allied
country of the eastern flank, the capability
required for a prompt, efficient and viable
intervention is available.

This work was possible with the financial
support of the Sectoral Operational
Programme for Human Resources
Development 2007-2013, co-financed by the
European Social Fund, under the project
number POSDRU/159/1.5/S/138822 with the
title “Transnational network of integrated
management of intelligent doctoral and
postdoctoral research in the fields of Military
Science, Security and Intelligence, Public
order and National Security — Continuous

formation programme for elite researchers -
“SmartSPODAS”.”
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Abstract: The present paper aims to underline the importance of the crew in the aeronautical
activity. Apart from personal talent, the aptitudes of each member of the crew and, not at least,
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1. INTRODUCTION

“To learn out of experience is reasonable,
yet, to the same lesson twice is unacceptable!”
[2].

There are hardly any human activities that
do not imply certain risks. We can only
distinguish between hazardous activities and
activities that are less risky.

We can say that the main objectives of
safety in the field of aeronautics is to reduce to
minimum losses of resources, especially
human resources, which are difficult to replace
if one takes into account the investment of
time and training involved.

In order to accomplish this objective it is
necessary for the management to focus on
several directions [1]:

- identification and elimination of hazard
conditions that may generate difficulties;

- establishment of a framework for limiting
risks to as lower a level as possible;
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- awareness raising, training and checking of
the crew in the light of obeying operational
safety measures;

- reports drawing with regard to latent hazard
situations identified;

- effectiveness improvement of safety
management system based on periodical
activity analyses at all hierarchical levels.

2. NECESSITY OF ADHERING TO CRM
CONCEPT

Starting from the main resource of any
organization, the HUMAN being, researches
done for increasing service safety (in each
particular area of human activity) concentrated
on reducing human errors with secondary
effects on productivity, effectiveness and
especially on the human resources lives and
health. The first step in identification and
reduction of latent deficiencies in the chain of
hazards causality was achieved in the field of
aviation.
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Thus, two years after the air disaster of
1977 that occurred in Tenerife, when two
Boeing 747 aircraft crashed on the runway,
causing the death of 582 people aboard, the
National Aeronautics and Space
Administration (NASA) organized a workshop
on the topic of “Resources Management on the
Flight Deck”. As a result of debates, human
error or the pilot’s error was no longer
considered the main cause of air crashes. Thus,
the conclusion was that flights safety does not
rely only on the pilots’ possibilities,
skillfulness or capacity of flying their aircraft
or on the good functioning of the technique,
but also on existent interpersonal relationships
within the crew, relationships that may alter
the reaction capacity or the attention of any
crew member holding responsibilities in the
flight deck. Consequently, NASA introduced
the CRM term  (Cockpit  Resource
Management), a concept based on warning
crews against deficiencies in information
management, decision making and
communication among the air crew members
and of leadership from the flight deck.

The term and also concept of CRM was
intensely spread world wide and it was
developed so that it was implemented in each
and every sector of human activities, not only
related to aviation organization, although
initially it was met with reticence. Once the
CRM had developed, it was replaced by Crew
Resource Management or Company Resource
Management, in accordance with various
necessities.

The foundation for the development of the
actual CRM concept was represented by
unbeatable realities of the human nature:

- the human being is subjected to error;

- the human being is unique, people have
various personalities, specific cultures, each
individual holding special talents and
aptitudes.

3. WHAT IS CRM?

CRM stands for the correct use of all
existent resources (crew, aircraft, flight
controls, information) for the purpose of
obtaining maximum performance regarding
the operational effectiveness [4].

e [t is a training method meant to optimize
human performance in adequate interrelating

through the reduction of human factor error
reduction and through the use of all available
resources, in the process of problem solving;

e A system that takes into account defining
elements such as:

1. The manner in which safety is affected
by the behavior and attitude of a crew’s
members;

2. The crew is an indivisible whole, an
individual;

3. The training is performed more
practically than theoretically;

4. A clear description of each member’s
responsibilities;

5. The preservation of the subordination
relation and equally, the formation of an
effective crew;

6. The possibility for the members of the
crew to re-analyze and improve their
performance.

One of the settings for the crew resources
management is represented by Threat and
Error Management - TEM, a concept that
implies the recognition and avoidance of errors
that are part of the operational activity. The
mere observation of errors, without identifying
the factors contributing to the error, makes it
hard to understand what is to happen. Threats
and the manner in which the crew are aware of
them and manage them were included as
observations so that to allow for the
description of a specific event and of the entire
instance that may lead from the phase of threat
to catastrophe.

The three concepts of TEM are as follows
[5]: threats, errors and the undesired aircraft
state (unwanted position of the aircraft).

The term threat refers to external
conditions that endanger the flight safety
during the aircraft operation. Threats may be
defined in terms of events and errors that:

- Occur without being initiated by the crew;

- Increase the piloting and the flight
complexity;

- Require increased attention on behalf of the
crew for maintaining the safety condition of
the flight.

One threat that was not identified and
annulled in due time is correlated with the
crew error (piloting error). In other words, a
threat that is incorrectly managed represents an
error. Accordingly, error is defined as being
an action or the crew’s lack of action that:
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- Leads to a deviation from the course of
intentions or expectations of the crew;

- Decreases the flight safety due its surpassing
safety measures;

- Increases the probability of an unwanted
event to occur.

The undesired (difficult to control) position
of the aircraft may be defined as the aircraft
trim for which altitude, speed or configuration:
- Emerge from the crew’s piloting errors
(inadequate actions or lack of action);

- Endanger obviously safety measures.

4. WHY CRM?

Examples or theories regarding the
importance of CRM are numerous. But why is
the training for CRM necessary, or, why does
the crew have to act as a unitary whole?
Further, we will focus on a case study related
to crew teamwork during flight; we will
attempt to highlight threats, errors as well the
undesired position of the aircraft at a certain
moment, the crew ineffectiveness due to
external pressures and vulnerabilities that may
lead to catastrophe.

4.1.Case Study. It was a dull day, with
low temperature and fog. It happened
somewhere in the Russian Federation airspace.
The sky was overcast with Stratus clouds, the
flight level was around 3800 meters, and the
ground was not visible. On approach, at
approximately 1000 meters away from the
threshold the aircraft hits some tree tops than
crashes against the ground. As a result of the
impact, all people aboard died.

For landing, the crew established radio
contact with the ”Severny” military aerodrome
by means of the ATC call sign “Korsaj”. It
was a military passenger transport aircraft, of
Russian production, but which did not belong
to the Russian Federation. Aboard it there
were 8 crew members and some other 88
passengers, each of whom occupied high
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positions in state and in the military. The flight
was international, of the VIP type, considered
to be “A” class.

As a result of the radio contact with the
“Korsaj” ATC, communication was in
Russian, not in English, so as international
standards required. The crew’s level of
knowledge of Russian was not known.
Nevertheless, it was proved by the CVR
(Cockpit Voice Recorder) that the PIC’s (Pilot
in Command) level of knowledge of
phraseology in Russian was
SATISFACTORY.

The beginning of the series of events that
were about to lead to catastrophe is
represented by the first pieces of information
given by the Korsaj ATC, regarding
meteorological conditions: fog, visibility 400
meters, improper landing conditions. The crew
gives the read back and acknowledges the
received information. The same information
regarding visibility conditions are given out in
an evident emotional manner by the pilot of a
different aircraft, of the same nationality, who
had landed previously on Severny aerodrome,
suggestion that he might attempt to land.

In this moment, the only wise decision of
the military passenger transport aircraft would
have been to divert its route to an alternate
aerodrome. However, the PIC requested from
the ATC approval of approaching in the
intention of an attempt to land.

The aircraft crew intercepted the slide path.
The approach in these conditions was a
classical one (2 NDB — Non Directional
Beacon and radar approach) due to the lack of
ground advanced operating system (ILS —
Instrument Landing System). ATC announced
the crew that the minimum descent altitude -
MDA using this procedure was 100 meters
(should the crew not have visual contact with
the ground upon reaching the altitude of 100
meters, either in terms of runway markings or



AIR FORCE

beacons, the crew has to initiate missed
approach). Along the slide path:

- PIC descended below 100 meters without
interacting with the crew;

- the navigator was reading the altitude using a
radio altimeter and not a barometric altimeter;

- one of the altitude gauges was set on
standard pressure (1013 hPa), which led to the
display of three different values of the altitude;
- the crew did not react at any of the
"TERRAIN AHEAD” cautions, nor against
the ’PULL UP” warning;

- PIC ignored the CP indications of missed
approach at an altitude of 65 meters on the
radio altimeter;

- the vertical descent speed was very high
(8m/s represents almost the double of
recommended speed);

- the cruise speed was 300 Km/h instead of
265 km/h.

The last minute decision to initiate a
missed approach at an altitude of
approximately 10 meters high (on the radio
altimeter) represented an instinctive, rapid and
uncontrolled thought that probably appeared at
the moment when the PIC noticed the height
based on ground markings.

4.2. Crew errors. Following the quick
analysis of the sequence of events, here are
some of the errors made by the crew at the
moment of clear evidence of threats:

- The crew did not make the decision of
using a different aerodrome, despite the
unfavorable meteorological conditions and
without taking into account the pilots flying
experience;

- The interception of the slide path at a
higher altitude, which led to the increase of
speed and the maintaining of the vertical speed
at a rate much higher than the recommended
one and even below the MDH (Minimum
Descending Height) of 100 meters;

- PIC did not execute the missed approach at
the altitude of 100 meters high;

- Neither of the pilots initiated final descent
when they heard the TWAS (Terrain
Awareness and Warning System) warnings;

- The ineffective use of the CRM under
heavy weatherl conditions;

- The inexistence of any cautions on behalf
of the previously landed crews against
cancelling their landing intention, although
some relationships between pilots were

informal, fact that was revealed by the names
they used to call one another.
All these factors, each taken separately,

may have negative effects for the activity and
behavior of the PIC. When combined, these
factors may result in an air catastrophe.

S. CONCLUSIONS &
ACKNOWLEDGMENT

The decision made by the PIC to attempt
an approach is based on the psychical pressure
put on him (and on his crew) to come to
approach by all means. This pressure is put
mainly by the attendance aboard of the state
President and by the presence aboard the flight
deck of the Chief of Air Force Staff, who did
not react in any way at the sight of unfavorable
meteorological conditions from the final phase
of approach. Mentioned should be made that,
two years before this incident of the aircraft
under scrutiny, the PIC of the aircraft had been
the copilot — CP — of another VIP transport
flight in which, due to security reasons, the
PIC of that flight made the decision of landing
on a different aerodrome. The steps taken
against him affected his profession negatively
[3]. Throughout the last twenty five minutes of
the flight the PIC was highly charged
emotionally, which was reflected by a conflict
of interests: should he land at all costs or
should he choose a second aerodrome?!

The lack of leadership abilities of the PIC,
as well as evidence with regard to crew’s
responsibilities, finally resulted in a tragic air
crash. The fact that upon MDH, the PIC did
not inform about his excessive descent speed,
the crew’s behavior lacking decision making
and communication effectiveness, as well as
the erroneous reading of the altimeter, by the
navigator, represented grievous consequences
of the absence of CRM training.

The case study under debate was based on
data collection and official investigation
resulting from the air catastrophe of the 19 of
April 2010, from Smolensk, the Russian
Federation, in which the Tu-154 aircraft
belonging to the Polish Air Force was
involved, killing all passengers aboard, among
whom the president of the State.

The current paper is intended to be one in
search for evidence of existent vulnerabilities
on the flight deck, during flight, and not a
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conclusion for the events that led to the tragic
event occurrence.

This work was possible with the financial
support of the Sectoral Operational
Programme for Human Resources
Development 2007-2013, co-financed by the
European Social Fund, under the project
number POSDRU/159/1.5/S/138822 with the
title “Transnational network of integrated
management of intelligent doctoral and
postdoctoral research in the fields of Military
Science, Security and Intelligence, Public
order and National Security — Continuous
formation programme for elite researchers -
“SmartSPODAS”.”

REFERENCES

1. C. Cioaca, Managementul riscului extrem
de securitate in sistemele aeronautice,
Editura Academiei Forllelor Aeriene
”Henri Coanda”, Brallov, p. 12.

2. Gropman, L. Razboiul in a treia dimensiune
si  Eseuri asupra  fortei  aeriene

47

contemporane, Editura Brasse’s Defeuse
publishes 1986. Traducere C.Av.M./1998,
p. 102.

3. INTERSTATE AVIATION COMMITTEE
(IAC) Final Report Tu-154M tail number
101, Republic of Poland, p. 120. Available:
http://www.mak.ru/russian/investigations/2
010/tu-154m_101/finalreport_eng.pdf
(March 2015).

4. JAR-OPS 1 Subpart N Section 2 AMC OPS
1.943/1.945(a)(9)/1.965(b)(6)/1.965(e) -
Crew Resource Management (CRM).

5. Threat and Error Management, and
Assessment of CRM  SkillsThreat and
Error Management (TEM) — Concept and
model, p. 23. Available: http://lup.lub.lu
.se/luur/download?func=downloadFile&rec
ordOId=1981926&fileOld=1981944
(December 2014).

6. Kaczynski plane crash explained: Full
minute-by-minute reconstruction.
Available: https://www.youtube.com/
watch?v=ucfMbPt8xRw (January 2015).


http://www.mak.ru/russian/investigations/2010/tu-154m_101/finalreport_eng.pdf
http://www.mak.ru/russian/investigations/2010/tu-154m_101/finalreport_eng.pdf
https://www.youtube.com/%20watch?v=ucfMbPt8xRw
https://www.youtube.com/%20watch?v=ucfMbPt8xRw

AIR FORCE



“HENRI COANDA”
AIR FORCE ACADEMY
ROMANIA

- )
[&-. e X \3’
i 5
) Ao
%}@'&"

o

“GENERAL M.R. STEFANIK”
ARMED FORCES ACADEMY
SLOVAK REPUBLIC

INTERNATIONAL CONFERENCE of SCIENTIFIC PAPER

AFASES 2015
Brasov, 28-30 May 2015

HUMAN FACTORS CONTRIBUTION TO AVIATION SAFETY

Tulia Madalina Dumitru*, Mircea Boscoianu**

* The Faculty of Technological Engineering and Industrial Management, Transilvania University of
Brasov, Romania, ** Faculty of Aeronautical Management, “Henri Coanda” Air Force Academy, Brasov,
Romania

Abstract: In approximately 75-80% cases of aviation mishaps the main cause were human performance
deficiencies. Human error is rather the starting point than the end in the investigation and prevention of
aviation mishaps. One of the most popular models for analyzing the human factor and its role in
aeronautical activity is the SHELL model. The components of this model are: software, hardware,
environment, liveware. The system need for human factors is determined by their impact in two major
areas: system efficiency and the health of operational staff. The most important applications of human
factors are in the field of preventing and managing human errors through education in the human

factors.
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1. INTRODUCTION: WHAT ARE
HUMAN FACTORS?

The human element is the most flexible,
adaptable and valuable part of the aeronautical
environment, while being the most vulnerable.
Because most aviation incidents and accidents
are the result of decreased human
performance, there is a tendency to attribute
the causes of these mishaps to human error.
However the term "human error" does not help
in the prevention and investigation of aviation
events; although it shows us where the system
failed it does not tell us anything about the
causes that led to the failure. Also the term
"human error" hides the latent factors that
should be revealed in order to prevent aviation
accidents. For example, errors attributed to
individuals may actually be caused by design
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flaws, poor training, incorrect procedures or
operating manuals. In the modern approach to
aviation safety, human error is not the end but
rather the starting point in investigating and
preventing aviation events.

Early concerns in the field of human
factors were centered on flight crews and
demonstrated the danger of ignoring the
human element as a part of the socio-technical
system (the aircraft). System-induced errors
such as those related to misreading the flight
instruments or the wrong selection of cabin
contacts were reduced through a better design
of the pilot-cabin interface. Understanding the
predictable dimensions of human capabilities
and limitations and applying this knowledge in
operational environments is the main concerns
of human factors. Other early concerns in
human factors were related to the effects on
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the human body of factors such as noise, cold,
heat, vibrations and accelerations [1, 4, 5].

In time, the study of the human factor has
expanded and developed to include aviation
maintenance activities. In approximately 75-
80% of aviation mishaps the main cause was a
decrease in human performance. Aviation
engineers and mechanics are subject to the
influence of a unique set of human factors that
can lead to errors in aircraft maintenance
working at heights, in difficult weather
conditions, in an environment where the noise
level is very high or under time pressure. A
scientific paper presented at a conference of
the Royal Aeronautical Society shows the
growing trend of maintenance occurence of
errors per million flights. The number of errors
has almost doubled in a period of 10 years (see
Figure 1) [3].

Per milbon fights
x
J:

1980 19 1992 193 1994 1905 1996 1997 198 1999 2000

Fig 1. Maintenance occurence of errors per
million flights

Research has shown that training in human
factors can save money and can reduce the
number of incidents and accidents, thus
minimizing human casualties and property
damage. A civil aviation company reported
that following a two-day training program on
human factors had a 68% reduction in
incidents on the ground, a 12% reduction in
work related injuries and a 10% reduction of
working overtime. Also, the same company
reported savings of about § 60,000 for that
year.

2. SHELL MODEL

For a better understanding of human
factors, a gradual approach needs to be taken
with the help of the "SHELL" theoretical
model. The figure below illustrates this model
using squares representing different elements
of human factors. The model name comes

from the initials of the components: Software
(procedures, symbols), Hardware (machines,
aircraft), Environment (environment, the
context in which L-H-S system works) and
Liveware (the human). This model has only a
didactic value and aims to facilitate a better
understanding of human factors.

Fig 2. Hawkins model

A. Liveware. The center of this model is
the human, the most sensitive and flexible
system component. People, however, are
subject to considerable variation in
performance and its limitations, most of which
are predictable in general terms. Liveware is
the core component of the model; all the other
components should be adapted to "fit" with it
[3].

B. Liveware-Hardware. This interface is
most often considered when talking about man
- machine system: designing seats depending
on human body characteristics, designing
displays depending on the characteristics of
sensory information processing, or the cockpit
controls with proper control.

C. Liveware-software. This interface is
about man and procedures, manuals and
checklists, symbology and computer software.

D. Liveware-environment. This interface
was among the first addressed. Initially, the
first steps were to adapt human to the
environment (helmets, flight suits, oxygen
masks). After that the trend reversed to adapt
the environment to humans by introducing
pressurization and air  conditioning,
soundproofing. This includes also perceptual
illusions generated by environment, but also
aspects of political and economic constraints.

E. Liveware-Liveware. This interface is
about interpersonal relationships.
Traditionally,  education, training and
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performance evaluation was done individually
for each person. In this interface we are
concerned with leadership, cooperation
between team members, teamwork and
interpersonal interactions. Also the scope of
this  interface is  staff/ management
relationships, work climate, organizational
climate and the pressures of the organization
that may affect human performance.

3. THE IMPORTANCE OF HUMAN
FACTORS

About three in four accidents result from
human error made by individuals apparently
healthy and with the necessary qualifications.
The source of these errors can result from
improper design of equipment / procedures,
from inadequate operating instructions or
deficient training. The human and financial
costs of low performance have become so big
that an unprofessional approach to human
factors is no longer possible [3, 4].

The system need for human factors is
determined by their impact in two major areas
which interact so closely together that factors
influencing one implicitly affect the other area.
These areas are:

- System efficiency;
- The health of operational personnel.

System efficiency

Safety. To demonstrate the impact of
human factors on aviation safety we will
present some examples of aviation accidents in
which they played a decisive role:

1. In 1974, a B-707 crashed during
approach at Pago-Pago in Samoa, with a loss
of 96 lives. A visual illusion related to the
black-hole phenomenon was a cause factor
(NTSB/AAR 74-15);

2. In 1974, a B-727 approaching Dulles
Airport in Washington crashed into Mount
Weather, with a loss of 92 lives. Lack of
clarity and inadequacies in air traffic control
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procedures and regulations led to the accident.
The absence of timely action of the regulatory
body to resolve a known problem in air traffic
terminology was also listed as a factor
(NTSB/AAR 75-16);

3. In 1977, two B-747s collided while on
the runway at Tenerife, with a loss of 583
lives. A breakdown in normal communication
procedures and misinterpretation of verbal
messages were considered factors (ICAO
Circular 153-AN/98).;

4, In 1982, a B-737 crashed after take-off
in icing conditions in Washington. Erroneous
engine thrust readings (higher than actual), and
the co-pilot’s lack of assertiveness in
communicating his concern and comments
about aircraft performance during the take-off
run were among the factors cited (NTSB/AAR
82-08) [1].

Efficiency. The need for human factors is
not reduced only to aviation safety. Work
efficiency is also affected by not applying or
lack of knowledge about human factors.
Proper placement of displays and controls in
the cabin also improves performance. If crew
members are well trained and evaluated they
will have better performance.

The health of opperational personnel

Among the factors that affect the health of
operational personnel we encounter fatigue,
circadian rhythm disturbation and sleep
deprivation. Other factors affecting the
physical or mental health are: temperature,
noise, humidity, light, vibration, workplace
design and space.

Fatigue. It is considered a condition
resulting from insufficient rest, but also a
range of symptoms associated with circadian
rhythm alterations. Acute, chronic or
emotional fatigue can lead to dangerous
situations and loss of efficiency. Hypoxia and
noise are also contributing factors [1, 2].

Health and performance. Certain
pathological medical conditions -
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gastrointestinal, heart attacks, etc. - led to pilot
incapacitation, and sometimes they result in an
aviation mishap.

Stress. Stress is associated with life
events, but can occur in situations where
mental workload is high, such as taking off,
landing or in-flight emergencies.

4. HUMAN FACTORS APPLICATIONS

Human error management. To limit
and control human error, we must first
understand how it occurs. Error causes are
different, as are the consequences of the same
type of errors in different situations. Some
errors may occur due to lack of attention,
negligence, others occur due to faulty design
of equipment or may be the result of normal
reactions of a person in a given situation. The
latter can be repeated, but its occurrence can
be anticipated.

Erros at the models interfaces. Each of
the components of the SHELL model can be a
source of error. Liveware-Hardware interface
is responsible for errors due to improper
placement of displays and control devices.
Liveware-Software interface can generate
delays and confusion due to inadequate maps
and documents. Errors associated with the
Liveware-Environment interface are caused by
environmental factors (noise, temperature,
vibration, etc.). In the Liveware-Liveware
interface the main concern is the interaction
between people, since it directly affects crew
performance.

Information  processing.  Perceptual
process is a fertile ground for the error.
Expectations, personal experience, attitudes,
motivation and the level of excitation of the
sense organs have a direct influence on
perception and can be sources of errors.

Control of human error. Control of
human error is performed in two directions.
First there is a need to reduce the frequency of
errors. This is achieved by ensuring a high
level of competence for the operational
personnel, designing controls to meet the
required  anthropometric ~ characteristics,
checklists, manuals, adequate maps, noise
reduction, vibration and other stress generating
conditions.

The second direction in controlling error is
to reduce the consequences of persistent
human error using cross-monitoring through
cooperation between crew members and
designing equipment to allow reversibility.

Training and evaluation. Education and
training are seen here as two separate elements
of the training process. Education
encompasses a broad set of knowledge, values,
attitudes and skills required to build a
psychological skill foundation on which later
the professional skills will be acquired.
Training is a process focused on the
development of skills, knowledge and attitudes
specific to a particular job or to the execution
of a particular task. Adequate and effective
training can not be achieved if through
education was not created an appropriate
foundation of knowledge, attitudes and skills
[1].

5. CONCLUSIONS &
ACKNOWLEDGMENT

Knowing how people function is very
important in aircraft accident and incident
investigation. The main goal of human factors
application is to understand why people and
organizations involved in design, manufacture
maintenance and management of aircraft
operations make errors that may have the
potential to lead to aircraft accidents.

The purpose of understanding why people
make errors is to produce safety reports and
recommendations that will help prevent
aircraft accidents.

The study of human-machine interaction
transposed in theoretical models, like SHELL,
helps us to achieve a systematic and thorough
understanding of why humans make errors.

The authors wish to thank the “Henri
Coanda” Air Force Academy of Brasov for
supporting the research necessary for writing
this article.
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UNMANNED AIR VEHICLES IN ROMANIA. STEPS TO THE FUTURE

Ion Magdalena*

. .
Teamnet, Bucharest, Romania

1. THE EUROPEAN CONTEXT FOR
USING UNMANNED AIR VEHICLES

Lately, unmanned air vehicles became a
presence of growing importance in military,
civilian, scientific and economic activities,
developed by different states of the world.

Unmanned air vehicles are aircrafts
without human crew on board, which can be
operated from a distance or perform flights
autonomously, having dedicated sensors on
board for various military and civilian
applications. According to the principles of
air safety, unmanned air vehicles are
considered to be projected, built, operated and
maintained in activity for air traffic activities,
and their equipments are also qualified,
according to the relevant provisions in the
field of aeronautics.

The use of unmanned air vehicles was set
up for the first time by the provisions of the
Chicago Convention, on December, 7th,
1944, Article 8 stating that: "Any aircraft able
to fly without a pilot aboard cannot overfly
without a pilot the territory of a contracting
State without a special authorization of the
respective state and in accordance with the
provisions of this authorization. Each
contracting State commits to take the
necessary measures so that the pilotless flight
of such an aircraft in the open regions of the

55

civilian aircrafts be controlled, so that it can
be avoided any danger for civilian aircrafts.

Starting 1960, the unmanned air vehicles
were most commonly used in the military
field, performing mostly surveillance and
recognition activities. Subsequently, to the
end of the XXth and beginning of XXIst
century, the interest in the research and
development of such means have led to the
emergence of a real industry, within which
new technologies were adopted, allowing for
a large variation of products in the field and a
permanent increase of their performances.

Thus, there has emerged unmanned air
vehicles specialized in collecting relevant
information, at tactical, operational and
strategic level, in order to discover and mark
the targets, and, more recently, for hitting
various objects.

A significant number of European states
use unmanned aircrafts, especially beginning
with the second half of the eighth decade of
XXth century. At an initial stage, they
imported these means from the main
manufacturers - USA and ISRAEL. Lately, it
is recorded an increase of the European
States' interest for developing their own

industries in this field, focused on
manufacturing small and medium size
unmanned aircrafts, command-control

systems, components and various sensors.
The achievements in this field are mostly
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based on the results of the researches
conducted according to each state's own
contributions.

Also, there are programs developed based
on the collaboration between the large
manufacturers in the field, especially for
manufacturing unmanned aircrafts of high
altitude, height and endurance, such as those
used for fight, extent to which it is remarkable
the French-Israeli collaboration for achieving
the HARFANG unmanned aircraft, the one
between firms in France, Sweden, Greece,
Switzerland and Italy for developing the
nEUROn system. In addition to these, there
are the actions conducted in Great Britain, by
BAE Systems company, in order to
manufacture the drone TARANIS, to mention
just a few of the actions conducted currently
in Europe.

2. THE ROMANIAN EXPERIENCE IN
USING UNMANNED AIR VEHICLES

In 1987, the Romanian Military Aviation
was endowed with the VR-3 unmanned

research aircraft system of Soviet production,
an unmanned

which equipped research

squadron.

The squadron was provided with 12
unmanned, reactive, VR-3 aircrafts, of
950km/h of speed, the maximum flight ceiling
of 5000m and the action ray of 200km. Among
these, eight aircrafts could perform
photogrammetry missions, and four aircrafts
were specialized in video research, for which
the transmission of information was done via a
radio connection to a ground station.

VR-3 unmanned aircraft system was
completely autonomous and dislocable, the
staff having the entire technological support
needed available for the preparation of control
systems and equipments, maintenance on
ground, preparation for launching, launching,
recovery, transportation  and  aircraft

maintenance, as well as for the reception,
processing, interpretation and transfer of
information to the upper echelon, the
beneficiary of research missions.

At the beginning of the 2000s, the
unmanned research squadron was dissolved
and the aircrafts were stocked and
subsequently destroyed, except one, which is
currently in the Museum of Romanian
Aviation.

The introduction, in 1999,
endowment of the Air Forces and the
equipment with unmanned aircrafts of
American production of the SHADOW 600
type represented an important step forward on
the direction of using the unmanned air
vehicles in the Romanian Army. The

in the

squadron operated, until 2003, as part of the
Romanian Air Forces, and afterwards was
transferred under the subordination of the
Information Direction.

Milita

The SHADOW squadron was used in many
actions in the operation areas outside borders,
with important results in ensuring relevant
information of forces during the development
of military actions.

Besides the surveillance, recognition and
intelligence systems, presented above, for
training and performing machine gun
shootings, artillery and surface-to air missiles,
in time, there were used about 800 unmanned
aircrafts produced in Romania, from the A-
TM series, manufactured in a department of
80 workers, especially set up in the Furniture
Factory in Targu-Mure! ],

ATMIM

ATM-001
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the unmanned aircraft ATT-01, manufactured
by Electromecanica Crangu lui Bot Company,

and FOX TF -1 unmanned aircraft system
produced in France.

From those presented above, one can
conclude that the Romanian Army was
endowed not only with important unmanned
air vehicles, the only indigenous systems being
those provided for training and performing
shootings by the subunits, units and great
defense units of the air space with the ground
station.

| I
sk
3. ROMANIAN ACHIEVEMENTS IN THE
FIELD OF UNMANNED AIR VEHICLES

In Romania, there was interest in building
a certain type of unmanned aircrafts, but these,
most of the time, remained at the project stage,
or various prototypes or demonstrators were
manufactured.

Usually, the research-development
activities were conducted in research institutes
and universities in the filed, and recently, by
private companies, on projects financed from
institutional funds.

Up to now, the Romanian governmental
authorities refrained to manifest interest in
developing projects with unmanned aircraft
systems, although the events taking place
lately at global level show the need and

57

importance of using these means to collect
information for various fields of military and
civilian activity.

In this context, The National Institute of
Aerospace Research (INCAS) produced the
prototype IAR-T, a mini pilotless aircraft of a
weight of 20kg, being equipped with a video
system in real time, with the maximum speed
of 180km/h, an endurance of 30 minutes and a
maximum ray of action of 10 km. It was
designed to be used especially in the field of
scientific research, but due to the lack of
orders, it was no longer developed.

At its turn, The National Aviation
Institute S.A. produced the prototypes of two
pilotless aircrafts, ARGUS S and ARGUS XL,
both of them being left out in the research-
development stage.

The pilotless aircraft ARGUS S was
designed to perform surveillance missions,
being projected for a maximum weight of 140
kg and a maximum speed of 240 km/h, with a
ray of action of 200 km in autonomous flight.
The take-off and landing are radio-controlled
from the ground, by an operator, while the
cruise flight is based entirely on the systems
on board.

The ARGUS XL system is a pilotless
aircraft in Canard configuration, built entirely
out of composite materials. The wings and tail
surfaces are detachable, and the main landing
gear is an elastic blade, equipped with
mechanical brakes and is not retractable. The
nose gear is fixed, with direction and oleo-
pneumatic piston.
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Within the Environmental Engineering
Science Faculty of '"Dunirea de Jos"
University there is set up a Center of
Excellency on Environmental Issues, where an
unmanned air vehicle was manufactured, with
a flight autonomy of 150km, which can be
used for surveillance, reconnaissance, drafting
cadastral maps, environmental and biodiversity
observations.

The Military Equipment and
Technologies Research Agency within the
Ministry of National Defense is currently
developing the microsystem of unmanned
aircrafts SACTS-BOREAL.

Developing a  research-development
project, financed from their own funds, S.C.
TEAMNET INTERNATIONAL S.A. has
until now achieved two types of drones,
JOIM-I and [1OIM-II, HIRRUS mini -
system, with ISR (intelligence, surveillance,
reconnaissance) capacities and currently
handles the development of the SIGNUS
tactical unmanned air vehicles.

TJOIM-I and [JOIM-II aircrafts reach
speeds between 50m/sec. and 80m/sec., reach
ceilings of 3000 m, with action rays of 30 km
and 100 km, have an autonomy of one hour
and six hours respectively, being able to
satisfy any requirement for training and
performing shootings with machine guns,
artillery and ground-based rockets, in
specialized shooting ranges.

The HIRRUS system is designed to fulfill
missions in the military and civilian field,
being destined for surveillance and
recognition, for real-time data collection,
needed by military or civilian decision-makers
in order to take the necessary measures. It can
be equipped with a gyrostabilized camera for
daytime filming, gyrostabilized
monochromatic sensor for night time or color
photo module for daytime.

The
especially those in the private sector, prove the
Romanian experts' capacity to design and

Romanian recent achievements,

produce unmanned air vehicles at a
technological level comparable with the one
reached by large manufacturers worldwide,
thus being created the premises for developing
a new secondary branch of the aerospace
industry in Romania. However, the
possibilities for manufacturing them depend,
on one hand, on the limited financial resources
of producers, and on the other hand, on the low
interest of the Romanian authorities to
purchase such systems of internal production.

4. THE FUTURE OF UNMANNED
AIRCRAFT SYSTEMS IN ROMANIA

In the military field, considering the
importance given to information, surveillance
and recognition in real time for squads, as a
consequence of them being continuously
improved the unmanned aircraft systems will
clearly emerge as extremely important means
for the preparation and performance of
military actions, with important influences on
the results.

Under these conditions, the management of
the Romanian Army will have to take an
extremely important decision, regarding the
introduction of the unmanned aircraft systems
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in the army endowment, especially in the
fields of data collection, surveillance and
reconnaissance (ISR - intelligence,
surveillance, and reconnaissance) as well as
the preparation of defense squads in the air
space while using the target-drones.

Also, the participation of the Romanian
Army to military actions in the theaters of
operations outside national borders, under the
aegis of UNO, within NATO or comprised in
military alliances, shall have as a basic
requirement the use of UAVs, in the tactical
field as well as at operational or strategic level.
Nevertheless, one of the lessons learned
revealed the role of increased importance of
the information structures in collecting,
processing and making available of
information needed to commanders at all
levels, in real time, while using, at large scale,
the unmanned aircraft systems.

At the same time, the special forces units,
part of the actions to be undertaken, will
depend on the real-time information about the
objective or forces they are to act upon,
situation in which the information provided by
the unmanned aircraft systems shall prove to
be extremely useful.

An increased importance will gain the use
of unmanned aircraft systems by the military
units of battalion-type, as the basic elements in
collecting relevant data for the preparation and
development of actions against the enemies,
their surveillance and monitoring, as well as
for assessing the effect of strikes on the forces
and objectives of the enemy.

In the civil field, the use of the unmanned
aircraft systems in Romania is at a starting
point. There were various actions in this field,
but most of the time, they were performed
sporadically, or consisted of demonstrative
flights.

The experience gained worldwide with
such systems, shifted the focus on applications
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which can be practically achieved in all areas
of social, economic and scientific activities.
To this extent, we are making apparent the
preoccupation of the aeronautics authorities to
find practical ways to extend the use of air
space by the unmanned aircraft systems.

However, it is noticeable that actions are
taken towards cancelling all restrictions related
to the use of air space by unmanned air
vehicles and integrating them in the controlled
air space, which will allow the extension of the
fields in which it could have applicability.

Currently in the USA, FAA (Federal
Aviation Administration) has authorized for
the first time that two unmanned air vehicles -
PUMA and SCAN EAGLE - act in the civilian
field, in the controlled air space. This process
will also continue, as it is in an advanced stage
in other states, as well.

It should also be mentioned the fact that
the diversification in the civil field is
determined by the high number of sensors
which can equip the unmanned aircraft
systems. These can be day and night cameras,
photogrammetry, cartography and cadaster
modules, communication means or various
devices for the analysis of the atmosphere and
the ground.

Considering these, it is expected that the
use of the unmanned aircraft systems, in the
daily activity or in emergency situations, in
the field of internal affairs, aims at the
supervision and monitoring of borders, road
traffic and the areas where natural disasters
and catastrophes were produced, for assessing
the effects of disasters and natural calamities,
search-rescue of survivors, as well as for
supervising and monitoring critical structures.

In the field of agriculture, the unmanned
aircraft systems, provided with specialized
sensors, will be used to supervise and monitor
crops, determine their growth degree, the
emergence and spreading of pests, supervision
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and monitoring of animal herds in the pasture
areas or irrigation systems, raising necessary
data for performing cadaster works of
agricultural and non-agricultural lands, forests
and localities, as well as for achieving the
protection of agricultural property.

A field where the unmanned aircraft
systems will be used at a large-scale is the
protection of the environment, a field where
the applications will focus mostly on
environmental and climate change monitoring,
surveillance and research of forests, census of
wild animals, establishing the pollution level
of the atmosphere, soil and waters where
disasters and natural calamities were produced,
surveillance and monitoring of watercourses
and the Danube Delta, the inspection of dams
and protection works against floods, collecting
data for designing maps for hydrographic
basins, as well as photogram for the areas of
interests belonging to them, research and
monitoring of pollution sources and polluted
areas, surveillance of environmental incidents,
especially in nuclear plants and companies
with a high risk of pollution of the atmosphere,
soil and waters.

The important applications which can be
achieved in the field of transport for the
transport surveillance and monitoring on the
Danube River and the main transport means,
the surveillance and monitoring of harbor
activities and large railway hubs.

A programme of extreme importance
which Romania is part of is the programme
ALLIANCE GROUND SURVEILLANCE
(AGS). It was to be achieve according to a
NATO initiative, adopted at the Summit in
Chicago, in May 2012, which until now, 14
states adhered to. It is intended to purchase
five unmanned aircrafts GLOBAL, HAWK
and the command and control systems needed.
The system will be operational starting 2017
and will be operated by a NATO structure,
following that the information obtained be
made available to all 28 member states of
NATO. The AGS system will be able to
handle the surveillance of an extended ground
surface, with platforms which will perform
from big heights, on long periods of time,
under any conditions of time and weather. The

main operation basis will be set in the Air Base
SIGONNELA, in Italy.

A new probable direction of action in
Romania in the future was open by the
European Council Summit, in December 2013,
in which there were analyzed the problems of
the EU member states in participating to the
achievement of four programs meant to
develop the capacity of the European states to
act in crisis situations - fuel supply while in
air, satellite communications, information
security and unmanned aircraft systems.

Regarding the need to develop an
European unmanned aircraft system, there
was agreed to create a work group for
elaborating the requirements and technical
description for a system of medium altitude
and great endurance (MALE), to which
member states should confirm their intention
to participate in. Meanwhile, France and
England started the operations for the
achievement of a UCAV, program to which
Italy will also join.

To this extent, Romania will have to
analyze the possibility to achieve such a
system, either by initiating their program, or
by adhering to the European program.

The development of a national program for
the production of the unmanned aircraft
systems could be Romania's answer to the
challenges at the beginning of this millennium,
among which the relevant and timely
information, especially that it becomes more
and more important the role played by real-
time information, in the management of all
areas of activity. Having at the basis the
experience already gained while using various
unmanned aircraft systems, as well as
manufacturing such systems, it is necessary to
develop an autonomous program of unmanned
air vehicles, in order to cover the needs in the
military as well as civilian field. A first step
would be to manufacture an unmanned air
vehicle with dual use - civilian and military -
of a small weight of 150 kg, based on certain
operational requirements elaborated by the
main users of such systems.
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NATO BOMBING IN THE FORMER REPUBLIC OF YUGOSLAVIA

Diana Manolache’, Ciprian Chis*
*”Carol I’ National Defense University, Bucharest, Romania

Abstract: Within this work, we approached the bombing operation in Yugoslavia, named ,,Allied
Force”, that was a part of the War which led to the establishment of Kosovo’s status. The
development period of this operation, including bombardment operations, was 78 days, between
24th of March and 10th of June, 1999. In the conducted study, we chose to use the scientifique
observation as method of scientifique research as well as we used the comparative-historical
method and in terms of the techniques used, we focused mainly on documentary analysis,
available with an extensive bibliography. In the conducted study, we have highlighted some dealt
less aspects of the subject, and also, items related to the strategy used by combatants during the
conflict emphasizing the pros and cons of strategic air power. From these elements can be
formulated numerous lessons learned useful in future conflicts, and also, possible research

directions.

Keywords: Yugoslavia, NATO forces, bombing actions, aircraft.

1. INTRODUCTION

The bombing operation in Yugoslavia was
called ,,Allied Force” and was a part of the
War led to the establishment of Kosovo’s
status. The development period of this
operation, including bombardments
operations, was 78 days, between 24th of
March and 10th of June, 1999.

The official code name of this NATO
operation was ,,Operation Allied Force”. The
United States called it ,,Operation Noble
Anvil”, while Yugoslavia called it, incorrectly
and ironic, ,,Merciful Angel”.

The result of this operation is provided in
the Kumanovo Treaty: the Yugoslav troop’s
withdrawal  from  Kosovo and  the
establishment of a NATO force in the area,
known as KFOR (Kosovo Force).
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The regulations, including the territorial
ones, which took place during and after the
actions of all kinds from this conflict area,
were framed within the provisions of United
Nations Security Council Resolution no. 1244.
In fact, the separation of the Kosovo province
(region) from Yugoslavia was performed
under the temporary and  interim
administration of the United Nations and this
is, including nowadays, strictly monitored by
NATO troops that are camped in several areas
of the province.

2. THE BELLIGERENT PARTIES

The belligerent parties were represented by
the NATO coalition on the one hand, and the
Federal Republic of Yugoslavia on the other
hand.
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The NATO coalition led by the US General
Wesley Clark (SACEUR-Supreme Allied
Commander of Forces in Europe) consisted of
military forces of the following countries:
Belgium, Canada, Czech Republic, Denmark,
France, Germany, Hungary, Italy, Netherlands,
Norway, Poland, Portugal, Spain, Turkey,
United Kingdom, United States and other air,
sea and land NATO forces. The military
technique used by NATO troops totalized
1,031 aircrafts, 30 attack ships and submarines
and the specific Force called ,,Hawk”.

The  Yugoslav  President, Slobodan
Milosevi¢ conducted military operations of his
own troops, and, at the end of the conflict, he
was still in power. Thus, we couls say that he
survived the entire battle and he declared the
outcome of the conflict represented a major
victory for Yugoslavia. Many political figures
stated this was an oppinion shared by few
people. At the end of the hostilities, he and
other Yugoslav political seniors and military
figures were indicted for war crimes by the
International Criminal Tribunal for the Former
Yugoslavia. A very important aspect was the
arrest of MiloSevi¢ in case in which he would
have left Yugoslavia. His orders and directives
generated violent actions and made from
Yugoslavia a country treated as a pariah by a
lot of states belonging to the international
community. The conflict badly affected the
economy of the country, and a year later, the
Yugoslav popular disillusionment with the
Milosevi¢ regime led to his overthrow in
October 2000.

After the ending of combat operations, in
December 2002, the Queen Elizabeth II
approved the awarding of the Battle Honour
,,K0sovo” to squadrons of the Royal Air Force
that participated and conducted military
actions in the conflict. The awarded military
units were: Nos 1, 7, 8, 9, 14, 23, 31, 51, 101,
and 216 squadrons. Also, this well-deserved
reward was extended to the Canadian
squadrons deployed to the operation, 425 and
441.

2.1. NATO Aviation. A major and very
important element of the operation was
represented by NATO air force elements,
relying heavily on the United States Air Force
and Navy.

The French Navy operated the Super
Etendard, while the French Air Force operated
the Mirage 2000 aircrafts.

The Italian Air Force integrated in this
operation 34 Tornado aircrafts, 12 F-104
aircrafts, 12 AMX aircrafts, 2 B-707 aircrafts,
while the Italian Navy designated and operated
Harrier II aircrafts.

The British Royal Air Force provided and
operated Harrier GR7 aircrafts, Tornado
ground attack jets as well as some support
aircrafts.

Other states as Belgium, Denmark,
Germany and Turkey provided and operated F-
16 aircrafts belonging to their Air Force
structures.

The Spanish Air Force was designated to
deploy a definite number of F-18s and KC-130
aircrafts.

The Canadian Air Force deployed a
number of 18 CF-18 aircrafts, and 1 tis
believed that these aircrafts were responsible
for 10% of all bombs dropped during the
attack operations. These aircrafts were armed
with both guided and unguided ,,dumb”
ammunitions, including the Paveway series of
laser-guided bombs.

This operation, respectively the bombing
campaign marked the first time when
Germany, through its Air Force structure
actively participated in combat operations
since the end of World War II.

However, NATO forces relied mostly upon
the Americans and the proven effectiveness of
its air power and air superiority by using the F-
16, F-15, F-117, F-14, F-18, EA-6B, B-52,
KC-135, KC-10, AWACS, and JSTARS
aircrafts. These aircrafts operated from bases
situated throughout Europe and from aircraft
carriers in the region. Also, the American B-2
Spirit stealth bomber obtained its first
successful combat role in ,,Operation Allied
Force”, all while striking from its home base
in the continental United States.

2.2. Yugoslav Forces. The Yugoslav
armed forces were composed of military units
from Air Force and Navy and were led by
Yugoslav president at the time, Slobodan
Milosevi¢ (who was also the Supreme
Commander of the Yugoslav Army), by
Dragoljub Ojdani¢ (the Chief of Yugoslav
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Military Staff), by Svetozar Marjanovi¢ (the
Deputy Chief of Yugoslav Military Staff) and
by Nebojsa Pavkovi¢ (the 3rd Army
Commander). Thus, Serbia engaged in this
conflict about 114,000 soldiers, 20,000
policemen, 15,000 volunteers, 14 MiG-29
aircrafts, 46 MiG-21 fighter planes, 34 fighter
jets Soko J-22 Oraos, 1,400 artillery pieces,
1,270 battle tanks and 825 armoured fighting
vehicles.

During the military actions, in terms of
military technology, NATO lost 2 AH-64
Apache helicopters, one F-117A Nighthawk
aircraft was shot down, a second F-117A
Nighthawk aircraft was damaged, and two A-
10 Thunderbolt II aircrafts were also damaged.
However, an F-16C aircraft was shot down