AARMS Vol. 19, No. 1 (2020) 5-15.

10.32565/aarms.2020.1.1

Are We Really Lacking the Effectiveness
of Financial Resource Management
in the Defence Sector?

Gabor BENCSIK"

Recently, the increase of spending in the sector of defence has opened up larger and
larger spaces for the development / modernisation potential of individual countries.
However, in this “resource overflow”, the effectiveness of the use of financial
resources for defence is undermined. This study takes a look at the dangers of the
ever-decreasing defence budget share (dangers well known in economics and well
known in the field of defence sphere in the recent past) and the “free-rider effect”
observed in different members states of the NATO (related to e.g. NATO Article 5)
and reviews the effectiveness of financial resource management.

Keywords: defence spending, financial resource management, threats-security,
cost-effectiveness, efficiency testing.

“If mathematics, including everything that rests on is, were somehow suddenly
to be withdrawn from our world, human society would collapse in an instant.”
(Tan Nicholas Stewart)?

Introduction

The American economist and mathematician George Bernard Dantzig (1914-2005) is
considered one of the pioneers, explorers and legendary figures of operations research.
[1: 159-161] During the period of WWII, he spent a considerable time in the Pentagon (as the
leader of Combat Analysis Branch of Statistical Control and later as the mathematical adviser
of the Department of the U.S. Air Force [1]) and contributed to the explosive development
of operations research as a complex branch of applied mathematics. The simplex method
and algorithms to deal with transport problems have attracted the attention of contemporary
scientists, especially Roland Neely McKean (1917-1993) and Charles J. Hitch (1910-1995).
McKean and Hitch published their work in 1960 entitled The Economics of Defence in the
Nuclear Age, in which they identify economically—as an economic problem of defence—
basically three interrelated factors: the quantity and quality of national resources (1), the
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share of national resources dedicated to defence (2) and the effectiveness of the use of these
dedicated resources (3). [2: V]

The extent of each nation’s resources (1) used for defence purposes (2) is highly dependent
on social support within the nation and on the political will. In addition to the scarcity of
resources available in the complex system, we could observe a more pronounced downward
trend in defence spending in the past (over several decades), which was steadily plummeting
in recent years, but has taken a sluggishly rising path. [3]

Further narrowing the statistics we can observe the negative impact of the 2008 global
economic and financial crisis on GDP-related defence spending world-wide, both within
NATO and in many countries besides NATO [3]—despite the fact that in 2006, NATO
member states accepted to spend 2% of their gross domestic product (GDP) on defence and
armed forces to cope with the forthcoming challenges of the time. Relying on the collective
defence established by Article 5 of the NATO Statute, [4] only a few member states are
merely “beneficiaries” of the system, and this current situation is described in classical
economics as an economic problem called “free-rider effect”. (cf. [5: 7])
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Figure 1. NATO member states’ GDP-related defence expenditure over the last two
decades. (Edited by the author based on [3].)

Keith Hartley also attaches considerable and particularly worrying consequences to the
declining defence budget. Hartley noted in his writing of December 2016, The Economics
of European Defence: “Falling or constant defence budgets in real terms and continued cost
escalation mean difficult defence choices cannot be avoided: something has to go. Some
nations have already confronted such choices and have abandoned a major capability.” [11: 2]

These processes, the significantly deteriorated security situation and the decreasing
GDP-related defence expenditures in recent times have highlighted the need to re-monitor
and further investigate a previous problem, namely how we can provide the best possible
“end product” (solution) to the “customer” from a “unit of money (UoM)”.
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The Still Unresolved Issue of Optimal Financial Resource Management

“Defence and security are controversial public goods. [...] Of course, the ‘force-orientation’
of the defence economy also depends on how strong a country’s army is, how much it
consumes, and how much it contributes to the GDP, the role it plays in implementing the
country’s foreign policy, and maintaining the country’s internal security.”

Zoltan Szenes®

As we read in the introduction, Hitch and McKean’s 1960 publication [2] paid particular
attention to the efficient use of resources dedicated to defence, which was identified as a key
issue in defence management.

The limitations of defence resources (in the general sense, including material resources
and services) can be traced back to the extent of the availability of financial resources. That
is why the continuous, up-to-date examination of the optimal resource management of the
financial resources devoted to the maintenance of security as a public good is particularly
important. In Hungarian context, a study was published in 2003 by the Center for Security
Policy and Defence Research (in Hungarian: Biztonsagpolitikai és Honvédelmi Kutatasok
Kozpontja Alapitvany — BHKK Foundation) entitled Designing the efficient use of resources
in the defence sphere, with particular regard to financial resources. [7] The study — as its
title suggests — attaches particular importance to the examination of the use of financial
resources, especially those available to the defence sector. However, if we observe more
thoroughly, the study, which processes historical data and procedures, can be dated several
years back, when the budget share, which had been reduced in relation to the GDP until
1999, was for a short term on a rising trend.* Apart from all these, the period defined by
defence spending on the rising trend is characterised by the following statement: “In the
course of economic planning, feasibility studies as well as cost and effectiveness analyses
are not prepared with the required level of detail.”* [7: 50]

The Background of Cost- and Effectiveness Analysis (Threat and Security)

“There is no clear vision about what kind of defence economics would serve the most the
nation’s interest in the circumstances of market economy, in the changing security situation.”
Zoltan Szenes®

The performance of economy is crucial for the defence power of a country. In a well-operating
economy, it is possible to raise other important capabilities, such as military capabilities, to the
competent (expected) level. However, with increasing defence spending, there is increasing
pressure on responsible and efficient financial resource management as well.

3 Former Chief of the General Staff of the Armed Forces of the Republic of Hungary (2003-2005). Source: [6: 10,
12]. Translated by the author of this article.

4 Note: Subsequently, following our accession to the European Union in 2004, a decline in the share of GDP was
again observed. Cf.: [5: 7].

°  Translated by the author of this article.

5 Source: [6: 6]. Translated by the author of this article.
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Numerous scholarly works offer in-depth knowledge of cost and effectiveness analysis.
The 2003 BHKK study refers to the cost-effectiveness of defence spending as follows: “In
planning and decision-making work, the cost-effectiveness approach (more for less
principle) results in improved organisational performance.”” [7: 5]

The management of this era (both at the level of military tactics management and military
strategy management) was primarily determined by the cost-effectiveness approach (“more
for less” principle). We should not be surprised by this: as mentioned before, the Hungarian
army has undergone significant decommissioning in the few decades preceding that period.

At the moment, however, we are in the midst of another military reform,?® which intends
nothing more than a correspondence with the requirements mentioned in many other
previous articles, taking into account necessity and timeliness. We could see that the rise in
defence expenditures to the proportion of 2% of the GDP was formulated as an international
and national priority, the target date of which was set by the Hungarian government in
2024. [8: point 1] The planned increase in financial resources can be measured in hundreds
of billions of HUF, because of which the opportunity has now come for the real development
of national defence. However, the objective of the actual development concerns not only
the absolute use of the available resources, but also the importance of efficient financial
resource management and, if necessary, the reconsideration of management procedures/
methods.

The reconsideration of military management procedures/methods is not only a military
matter but also a national requirement. Optimal use of the defence budget can be compared to
the perfect market in the economy, which, as is known, only exists in theory. In addition
to the homogeneity of goods, perfect information, rational decisions, temporal and spatial
identities, and the absence of immediate reactions, we have to reckon with various national
security factors that complicate even more the complex mathematical models. We often
mention the importance and role of effective financial resource management in the 21"
century as a “trendy and fashionable way”, but how does this work in the practice? How
effective is the financial resource management of the defence sector (both within and
outside Hungary)? How do we calculate/measure the efficiency of the financial resource
management?

In order to answer the questions raised, let’s start with the basics, that is, first of all, we
need to examine why we need protection. What is protection and how much is it needed?

According to the Explanatory Dictionary of the Hungarian Language [12] issued
in 1959-1962 by the Academic Press, the defence is an “active preservation, defence,
protection, and protection of the physical integrity, life and integrity of someone”, and “the

7 Translated by the author of this article.

8 Note: a military reform provides an excellent opportunity to rethink and develop the functionality and methods
of the army. The mentioned study by the BHKK Foundation highlights: “In the context of military development,
all structural, management and operational transformations that ensure the most efficient management and
use of forces and assets must be implemented. However, the first pace of the transformation is not in the
exchange of applied military equipment and weapon systems, but in the re-thinking of applied organisational
and management procedures.” [7: 88] The referenced military reform is the Zrinyi 2026 Defence and Military
Development Program, which is referred to by various organs as the largest defence and military development
program of the past 26 years.
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defence activities and operation of armed forces, protecting organisations against (military)
attack”.’®

Based on all these, defence is generally expressed as a response to a particular threat
or its prevention. With the application of protection, we have no other purpose than to
reduce the level of threat, to create security, or to increase the existing security level. The
relationship between threat and security is illustrated in Figure 2 below:

= f®) Goal:to move the slope of the tangent
;2 toward zero
Ta A (state of emergency)
T B (operation area)
B %
\
C (terrorist threat)
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. D (peacetime)
2 § X
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Figure 2. The relationship between threat and security [f(x)].
[Edited by the author.]

Figure 2 shows four alternative options that not only illustrate the relationship between
security and threat, but will help us to understand how the efficiency of financial resource
management can be interpreted in different cases. The four alternatives shown are:

* A: during a special legal period, in case of the state of emergency;

* B:in a high-risk operation area;

 C: during a special legal period in case of a terrorist threat;

* D: in peacetime.

In the four alternative options outlined, we can discover a number of common points, such
as all four points are on the common curve between threat and security, and in all four
cases, the threat level is reduced, leading to an increase in the level of security. However,
this objective can be achieved by different methods and procedures at different points. We
only need to think about how much IT security development reduces the threat at “A” or
how the same development contributes to the increase of the level of security at point “D”.
It is clear and obvious that this kind of development in peacetime (“D”) can contribute
much more to an increase of the level of security, since it can provide adequate security
against a possible cyberattack. However, the same development is not likely to show the
same level of security increase in an emergency situation (“A”) where the rules of direct
combat contact dominate. Here, we can immediately be attentive to the “time” factor, which

9  Translated by the author of this article.
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is why it is essential that we have the time to respond to the (response) challenges we face.
On the basis of these, it can be seen that efficient management with the available resources
is rather complex and in different cases it is at a different level. We can consider as our
primary objective to create a function describing curve, after which the approximation to
optimal financial resource management can be achieved by applying differential geometry.

Taking into account this example (defence IT development), and returning to the
correlation and relationship system outlined in Figure 2, it can be concluded that the
management of defence budget resources can be considered effective if it can reduce the
threat level, thereby increasing the level of security. The higher the rate of this change,
the better we approach the level of optimal (non-existent) financial resource management.
In general terms: in the field of financial resource management, the efficiency of the
management process can be measured by the—indirect or direct—result of measures aiming
at the reduction of the level of measurable threat, using the “unit of money (UoM)” for
measurement.

Concerning the notion “efficiency of financial resource management of defence
resources”, the efficiency of this management process is the aggregate rate of the efficiency
factor of each sub-process. On the basis of these, the implementation of the sub-processes of
financial managing should seek to maximise the contribution of management to a positive
shift in the threat-security curve (to an increase of the safety level). However, it can be
noticed that the aggregate value/level must represent a continuously calculated value/level
(see Figure 3). Based on these, constructive sub-processes with added value in the field
of efficient management can be considered as if the effect of their threat-reducing/safety-
increasing value on the threat-safety curve led to a positive shift. Determining this property
is independent of the actual aggregate efficiency value, which means that a subprocess can
be considered effective even if it involves an aggregate efficiency level decrease but also
a safety level increase, and can be considered ineffective if its aggregate efficiency level is
increased, but has a safety-reducing effect (see Figure 2).
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Figure 3. The illustration of the role of decisions affecting the financial resource
management processes in supporting/enhancing their effectiveness.
[Edited by the author.]
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The decision points shown in Figure 3 illustrate the role of each decision in the effects
on the threat and security level, taking into account their status in relation to the aggregated
efficiency level. The figure clearly shows that although the large X indicated in a) reduces the
level of security (and simultaneously increases the threat level), its contribution to the aggregate
efficiency level is constructive. If we consider our earlier statement that “the implementation
of the sub-processes of financial managing should seek to maximise the contribution of
management to a positive shift in the threat-security curve,” it can be stated that although the
value indicated in a) has a positive effect on the aggregate efficiency level, at the same time, it is
not constructive concerning the safety level, and does not increase efficiency. Accordingly, the
decision value in a) is not considered effective. This statement is also supported by the value in
¢), the effect of which is to increase the level of threat to be equal to the value in a), except that
the effect of this value on the aggregate efficiency level is also negative.

However, the values in b) and d) are already the result of an efficient management process
based on their positive impact on the level of safety. The difference between the two points
on the same level can be seen in their effect on the aggregate efficiency level. It can be seen
that while the level of the effective management decision in b) has a positive effect on the
aggregate value, the same property can no longer be attributed to the value indicated in d).
Regardless of all these, both points have the same efficiency factor as they are capable of
increasing the level of security with the same degree.

In the periods shown in Figure 2, all of the management decision alternatives can be found
at almost all levels of financial resource management. Taking into account the correlations of
Figure 3, we can conclude that the effectiveness of individual financial resource management
processes are determined by their impact on threat and safety levels, and this result is
independent of the aggregate value of the efficiency level.

The Impact of the “High Level” Protection Budget and the Importance
of the Decision Duration

As mentioned earlier, in different periods of time (cf. Figure 2), there are different time
intervals for managers to make decisions. As is often the case with leadership theory
education, there is no wrong decision, all decisions are adequate at the given time, and our
idea of judging the decision can be changed as time goes by. Therefore, the importance of
the time-factor in explaining the problem is quite pronounced.

h(x)

time of decision

A (state of emergency) D (peacetime)

level of security

Figure 4. The relationship between security level and time of decision making [h(x)].
[Edited by the author.]
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From the context shown in Figure 4, we can see that the higher the security level of
a country, the more time it takes for leaders to make defence decisions (cf. “peacetime” and
“state of emergency”). Here, it is apparent that our aim is to reduce the first derivative value
of the function h(x), which represents the relationship, to the level 0, by which convergence
can be achieved towards the maximum-security level and the corresponding high-value
time factor.

On the other hand, however, it can be stated that the lower the amount of (financial)
resources available to military leaders, the more they are forced to make their decisions in
favour of a cost-effectiveness approach (“more for less”). However, low (financial) resources
have low effects. That is why the issue of effective financial resource management is
placed in the background and the role of the above-mentioned “more for less” approach
is maximised. In this case, in the short term, one of the goals is “as much as possible
to get more”. The problem arises only if we apply our existing methods based on this
approach and, in the event of a possible increase in resources, we stick to the “well-known”
procedures, ignoring the characteristics of the various factors of the descriptive function(s)
that are currently being described, and their values. In this case, the impact of the increase
in defence spending is in many cases less than expected:

indirect costs \ / indirect benefit

high defence spending
direct costs direct benefit

Figure 5. Illustration of the effects of defence spending.
(Edited by the author based on [2: vi—vii].)

The level of protection expenditure shown in Figure 5 may have a number of impacts also
beyond the direct defence sphere. Accordingly, the efficient use of defence resources—both
the direct and the indirect uses—affect the entire national economy (as well as its actors).
Considering these relationships, it can also be concluded that the level of defence spending
is nothing other than the amount of money spent by a given player (economy) on security.
We can define how this “purchase” is carried out, how efficient it is, by the methods used by
the actors involved (with defence spending), and by the quantifiable results of the methods
and procedures applied.

From the methods described above the primary and most important is the specification
of the descriptor variable, and the exact determination of its components. After the
definition of the functions of the components—if it is a hypothetical function as outlined—
our primary goal is to move the slope of the tangent to a given point of the functions toward
0. This displacement can be carried out by differential calculus, if necessary, using a partial
derivation method. However, we must be careful that while in some decisions our primary
goal is the reduction of the slope of the affected function (Figure 4), in other cases the goal
is to increase this value (Figure 2). If the decision to be taken supports the shift to these
directions, then we can talk about an efficient management sub-process. In all other cases,
the result falls below the decision criterion level, so it is advisable to reject them (see the
large X’s in Figure 3).
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The Problem of Resource Limitation and the Defence Economics
Conundrum

Our recent developments in military technology, demanded by the dynamics of the era, the
information warfare in our world, the modern telecommunication systems and tools have greatly
transformed our vision of todays’ warfare. However, one thing is permanent: the security of
a nation is mainly determined by the nature and rational amount of equipment used by its
military—among other technical and economic factors—and thus the extent of the national
resources dedicated to the realisation of these developments and the utility of developments.

Of course, the development of a nation is determined by its core capacities, in particular
the proportion of national resources (material, technical, manpower, etc.) made available for
the determined purpose. At the same time, we need to deal with the determination of the
proportion of these resources with caution, leaving sufficient margin for the development
of security. However, the size of the resources dedicated to defence management has been
strongly influenced. These influences depend not only on the performance of a particular
nation, but on the political will representing the nation’s interest and will, the international
pressure and other threats present.

The amount of resources devoted to defence management is primarily represented by
the total of approved budget appropriations for ministries involved in defence. However, the
margin for budgetary appropriations is sufficiently flexible to determine the proportion of
personnel, operational and development expenditure, which plays a key role in budgetary
planning. Analysing these ratios, we can rightly assume that we have a good view of
a country’s defence economy, because if the share of personal costs is high compared to the
other two, then it can be rightly argued that the defence structure of that country is based on
obsolete, less automated military technology. At the same time, Hitch and McKean, in their
work Economics of Defense in the Nuclear Age published in 1960, highlight the impact of the
acquisition of military equipment on budget planning. They point out: “The prices of goods
to be bought in the future are uncertain. One course of action may itself drive up the price of
particular weapons or materials, and it is not possible to predict these effects with complete
accuracy. The characteristics and cost of some exceptional items may literally be fixed, or
nearly fixed, even if we are looking several years ahead. Nonetheless, imperfect as it is, the
money cost of a future program usually shows the sacrifice that would be required of the
Department better than other measures.” [2: 26]

At the same time, Hartley, outlining the shortcomings of the European defence policy,
sets out general economic principles to promote more efficient use of resources for defence
management. [11: 2—4] In his writing he highlights:

+ the benefits of pure competition against monopoly, oligopoly and monopolistic

competition, reflects its high value adding role of innovation, ensuring a market price;

+ the role and importance of specialisation based on the comparative advantages of each

country;

+ the role of economies of scale, international projects and R&D;

« the importance of the role of club goods (public goods typical of the defence industry);

* the role of substitute products;

« and last but not least, the priority of the effect of output of the defence, which is described

as below: ,,Major reviews of defence usually focus on inputs rather than defence outputs.
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Inputs in the form of the numbers of military personnel and numbers of combat aircraft,
tanks and warships dominate debates. This is the wrong method — the focus should be on
the contribution of inputs to defence output in the form of peace, protection and national
security. Admittedly, there is an absence of money values for defence output, but the
output focus is economically correct. Moreover, there should be an additional focus on
the effects of small changes in inputs on defence outputs. For example, what are the
effects of a smaller or larger air force on defence output; similarly, for a smaller or larger
army and navy?” [11: 4]

Conclusion

In recent times, with the increase of economic performance that broke the downward
trend following the global crisis in 2008, we can see an increasing level of aggregate
defence spending. The United States is ranked first among the countries with the
highest defence spending in the world (2016: $ 611 billion [1.7% growth compared to 2015])
excluding China, Russia, and India who can count 5.4%—8.5% rise in defence spending by
looking at data from 2015 to 2016. [3]

However, it can be observed that increasing military spending from 2014 is not
necessarily consistent with the development needs of the defence industry required by
nations/economies. This is explained by the fact that in individual countries the “threat
factors” present are observed as a “military problem” and they often ignore the issue of an
efficient resource allocation of defence resources that are closely related to it. Alas, this is
by the fact that in the recent past an exact mathematical model was not revealed and the
correction of the previously created models was not realised.

The poetic question raised in the title does not require any particular explanation. It can
be seen that in the current security environment, the companies—with their over-appetite
for profit—do not address the issue of national defence as a primary issue. Summarising
the above, it is clear that all factors affecting (civilian and military) management must be
a matter of defence (and must be planned at all levels and for each portfolio) as a priority
issue.

We can say that developing the domestic defence industry is of key importance. The
Hungarian Defence Forces Modernisation Institute established on 1 January, 2019 provides
an excellent opportunity for Hungary, as well as the Zrinyi 2026 Defence and Military
Development Program launched in the recent period, which in terms of volume is simply
a huge set of opportunities. However, exploiting these opportunities should be based on
scientific principles, taking into account the limitations of resources, increasing the efficiency
of defence financial resource management, while maximising the usefulness for society.
Following the creation of the necessary theoretical foundations, a possible microsimulation
model—including mathematical methods, especially operations research results and graph
theory—could be used to map the aggregate effects of the planned measures, which would
provide an opportunity to carry out a complex, multi-dimensional analysis, and thus an
impact study, making up for the lack of necessary feasibility studies and cost-effectiveness
analyses, the lack of which affected economic planning. All these “needs” are confirmed
by the words of the president of the Hungarian Academy of Sciences (in Hungarian Magyar
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Tudoményos Akadémia, MTA), Laszlé Lovasz, who has told in May 2018, at the 189"
General Assembly of this institute, the following: “Scientific questions of public interest
should be answered by a scientific method based on internationally accepted standards.” [9]
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