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Abstract: The paper analyses the dynamics and structural disproportions of defence expenditure in Bulgaria. With personnel absorbing 54.34% of the budget and an operational resource for operation and maintenance of merely USD 12.9 thousand per servicemember, the expenditure base upon which a technological solution (including artificial intelligence) could release budgetary funds is defined as exceedingly narrow. The fiscal effects of the technology and its field of application are discussed, with an emphasis on the possibilities for cost reduction and improved spending efficiency. The institutional preconditions for its successful implementation are formulated.
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Introduction

The defence budgets of NATO member states are entering a period of accelerated nominal and real growth, unprecedented for more than a decade. Global military spending reached USD 2,887 billion in 2025 (the eleventh consecutive year of increase, with a real growth of 2.9% over the preceding year), and the global military burden rose to 2.5% of gross domestic product, a level not attained since 2009 [1]. In that same year, European Allies and Canada reported expenditure of USD 574 billion in constant 2021 prices, which corresponds to 2.33% of their combined gross domestic product and to a real increase of nearly 20% in a single year [2]. Against this backdrop, a substantial portion of the specialised literature and a number of strategic documents present artificial intelligence as a panacea instrument, capable of extracting more defence capability from fewer resources [3, 4].
The cited claim, however, does not withstand an unbiased factual examination. Cost savings and higher efficiency are two distinct categories. It is appropriate to note that the introduction of a new technology in defence affects efficiency without pertaining to the saving of budgetary resources. The latter, as a rule, does not decrease. What occurs is a change in the ratio between input and output, and solely in the presence of specific institutional and resource preconditions. The distinction here follows the classical triad of public finance, according to which economy relates to the price of what is acquired at the input, efficiency to the ratio between input and output, and effectiveness to the link between output and the ultimate outcome. Inflated fiscal expectations arise precisely where these three levels are conflated. The distinction is of particular importance in decisions regarding the deployment of new technologies, because the outcome is determined more often by institutional and organisational conditions than by technical properties and/or software promises [5].
In the present paper, the above distinction and conclusions are applied to Bulgarian defence practice. The aim is to establish the structural disproportions in defence expenditure and to reveal the institutional barriers that impede the realisation of a positive fiscal effect. The evidentiary base is drawn from NATO expenditure reporting for the period 2014 to 2025 [2].

1. Expenditure Dynamics and Structural Disproportions

Between 2014 and 2025 (see Table 1), Bulgarian defence expenditure exhibits an upward trend. In nominal terms at current prices, it stood at BGN 1,102 million at the beginning of the period and BGN 4,770 million in 2025. In real terms, there is a growth of 123.4%, and their ratio to gross domestic product (GDP) climbed from 1.3% to 2.1%. Notwithstanding the foregoing, the absolute dynamics and the change in the GDP share may be characterised as relatively modest in view of the global challenges. Another important point that should not be overlooked is connected with the fact that during the period under analysis, expenditure growth was markedly uneven: the real annual growth rate was negative in 2014, exceeded 120% in 2019, and stood at approximately 3% in 2024.

Table 1 – Defence expenditure of Bulgaria, 2014-2025
	Indicator
	2014
	2019
	2023
	2024
	2025

	Expenditure, BGN million, current prices
	1 102
	3 771
	3 602
	3 964
	4 770

	Expenditure, USD million, 2021 prices
	910
	2 547
	1 741
	1 787
	2 033

	Share of real GDP, %
	1.31
	3.15
	1.95
	1.93
	2.14

	Annual real change, %
	(−) 9.08
	+124.85
	+24.81
	+2.66
	+13.78

	Expenditure per capita, USD
	129
	385
	270
	278
	317

	Military personnel, thousands
	27.5
	24.6
	25.6
	25.5
	26.6


Source: NATO [2]. Figures for 2025 are preliminary.

The situation of Bulgaria in comparative terms is also of interest. Defence expenditure per capita in our country (USD 317 for 2025) amounts to 35.6% of that of the "NATO Europe and Canada" group (USD 891). It should be explicitly emphasised that the dramatic gap is not attributable solely and exclusively to a mismatch in the size of the economies. Evidence supporting this judgement is contained in the fact that GDP per capita in Bulgaria amounts to 39% of the average for the "NATO Europe and Canada" countries. It is evident that fiscal policy in the defence sector also plays a role in the lagging behind the Allies.
The manner in which budgetary expenditure is distributed across functional categories is another (and more important) question. In accordance with Alliance reporting, four groups are distinguished. More specifically, these are: 1) equipment, 2) personnel, 3) infrastructure, and 4) a residual category, designated as "Other" [2]. For the purposes of the present study, it is precisely the latter that is of decisive importance. It consists predominantly of expenditure on operation and maintenance (but also of part of software expenditure) and therefore has a direct bearing on the resources (including ammunition, petroleum products, spare parts, etc.) that are critical for the actual utilisation of available equipment and for actual defence capability. The specific values in recent years and the dynamics of the "Other" category within the structure of defence expenditure raise the well-founded question regarding the country's defence capacity.

Table 2 – Distribution of Bulgarian defence expenditure by main category, 
per cent of total, 2014-2025
	Year
	Equipment
	Personnel
	Infrastructure
	Other

	2014
	1.03
	72.84
	0.63
	25.51

	2019
	59.74
	29.42
	1.09
	9.74

	2021
	11.05
	65.59
	4.93
	18.43

	2023
	28.05
	53.14
	2.01
	16.80

	2024
	28.68
	55.15
	0.90
	15.28

	2025
	28.43
	54.34
	0.31
	16.91


Source: NATO [2], tables 8a and 8b.

The data in Table 2 call for a more detailed analysis. The principal characteristics of Bulgarian spending practice may be summarised in several points. In the first place, the expenditure structure as a whole (not only the "Other" item) is exceptionally dynamic. The values for 2019 are a direct consequence of one specific measure. More specifically, this concerns a one-off, substantial (in fiscal terms) payment under the fighter jet acquisition programme. In this way, within a single year, the cited expenditure sharply increased the relative weight of the "Equipment" category (which reached 59.74%) and compressed the share of personnel payments to below 30%. By comparison, in 2021 the budgetary resource directed towards "Equipment" was already 11.05% of total expenditure, while personnel maintenance accounted for 65.59%. The amplitude of the equipment share (this being the "Equipment" item) over the time span presented in Table 2 (2014–2025) exceeds 58 percentage points. It is appropriate to note here that the same indicator has a value of 4.83 for the United States, 6.38 for France, and below 9 for Norway. It is fair to acknowledge that the volatility of the equipment share in the Bulgarian context has decreased sharply over the last three years (a value below 1). The question regarding the amplitude values is not merely academic. It carries important practical significance for planning purposes. It is clear that values exceeding a single-digit number severely complicate strategic planning and long-term budgetary target-setting. For the purposes of the present study, another point is crucial: high volatility compromises the realistic assessment of long-term investments with a deferred (in time) fiscal outcome.
In the second place, the relative weight of personnel expenditure is persistently high. In precise figures, it stands at 72.84% in 2014, 65.59% in 2021, and 55.15% in 2024. It became clear that the specific (lowest for the period) value for 2019 is explained by an internal restructuring of expenditure. Insofar as the issues are being analysed and the problems emerge through comparison, the following data should be cited: in 2025, personnel maintenance in Bulgaria is 54.34% of total expenditure, whereas the same indicator for Estonia is 23.60%, and for the Czech Republic, 28.49%. In fact, our country is among the three NATO member states with the highest share of personnel expenditure [2]. Such high values of the indicator under analysis illustrate a substantial problem. They indicate low capital intensity per employed person and a probability of persistent pressure for wage increases. The latter is a logical consequence of a characteristic feature of the public sector: where capital cannot readily substitute for labour, an increase in labour costs typically follows. The rigour of the analysis requires noting that the problem is probably less pronounced in the sphere of defence compared to other areas of the public sector [6]. Personnel expenditure (for purely political, trade-union, or other reasons) should be regarded as a relatively constant magnitude (particularly in the short term), and this fact signals yet another problem. Should budgetary cuts in defence become necessary, they will inevitably affect other budget lines. Presumably, the main burden of restrictions will fall on the funds allocated for operation and maintenance. It has already been indicated that this category of expenditure exerts a substantial effect on actual defence capability, and consequently, cuts therein will result in reduced defence capacity. In comparative terms, it is worth highlighting the practice in Finland. The cited Alliance member spends 18.39% of its total defence budget on personnel (according to 2025 data). The difference with our country (54.34%) is considerable, and this despite the fact that the size of the armed forces is approximately equal (the difference is slightly over one thousand personnel). The need for reform in the area under analysis for Bulgaria should be assessed as indisputable.
Third, the relative weight of the "Other" category, which includes expenditure on operation and maintenance of equipment as well as part of software investment, exhibits a downward trend. The share of this group is 25.51% in 2014, 18.43% in 2021, and 16.91% at the end of the period under analysis. At the same time, the funds directed towards the "Equipment" group in 2025 are higher than those at the beginning of the period and than the values of this indicator in 2021. Over the last three years (2023–2025), the relative weight of equipment remains almost unchanged, with a share that exceeds that of operation and maintenance expenditure. The cited data require a more detailed interpretation. A situation in which the defence budget allocates more and increasing funds for the purchase of new equipment while, as a relative share, it reduces expenditure on operation and maintenance, all other things being equal, illustrates suboptimal utilisation of equipment and/or the deferral of repair costs. It is appropriate to note here that an increase in operation and maintenance expenditure is in fact normal practice. For example, the United States Department of Defense reports the presence of such a trend, which it attributes to the influence of a complex of factors, including the extension of service life and unplanned costs [7]. There are sufficient grounds to conclude that the dynamics in the structure of Bulgaria's defence expenditure do not contribute to an increase in the actual capabilities of the armed forces.

2. Effects and Institutional Barriers

2.1 Fiscal Effects and Resource Constraints
There exist numerous potential fiscal effects from the deployment of artificial intelligence in the sphere of defence. Typical examples include:
· Automation of business processes;
· Cybersecurity;
· Autonomous defence systems;
· Logistics and maintenance.
Artificial intelligence facilitates the automation of routine administrative activities, including those related to financial management and accounting, public procurement, human resource management, communication with clients and suppliers, and the consolidation of business software systems. The common characteristic of AI application in the cited domains amounts to a saving of person-hours. It is precisely here that the most frequent misunderstanding of the fiscal impact of artificial intelligence lies. The technology frees up working time, but this does not mean that it cuts budgetary funds. It was already mentioned above that personnel expenditure in the public sector is, in any case, relatively constant and tends to increase.
The expectation of realising direct budgetary benefits from the deployment and use of AI to improve cybersecurity is likewise not grounded in an unbiased analysis. In fact, investment in such software systems is a certain (and in practice growing) expenditure, incurred with the aim of preventing the loss or compromise of data. The Ministry of Defence, however, cannot calculate prevented losses and record specific amounts as revenue or as reduced expenditure. Consequently, the deployment of artificial intelligence in this case generates certain costs and potential benefits that are not amenable to definitive measurement and precise accounting.
Autonomous systems are a new element that dramatically alters the economics of defence. The fiscal effects of their introduction may be examined along two lines. On the one hand, they enable a faster response to threats, help reduce human error, and require relatively shorter training time. In other words, they make possible the substitution of capital for the factor of labour. This, however, does not necessarily mean lower personnel costs. On the other hand, it is a fact that autonomous systems can improve spending efficiency. A probable consequence of the enhanced efficiency will be an increase in demand for such autonomous systems, and as a result, total budgetary expenditure on the specific technological solution may even rise.
Logistics and maintenance are areas in which the application of artificial intelligence can deliver significant financial benefits and result in cost reduction. Typical examples in this domain include predictive maintenance (less unplanned equipment downtime, extended service life), optimised supply chains (AI enables the elimination of redundant inventories), logistics planning, and others. In the context of Bulgarian budgetary practice (a 16.91% share of the "Other" category, which encompasses precisely operation and maintenance), the base upon which AI can contribute to cost reduction is exceedingly narrow. A serious resource constraint is present. A separate question is the extent to which projected budgetary savings from investments in new information technologies are actually realised [8].

2.2 Institutional Barriers
The institutional barriers to the deployment of artificial intelligence in defence and to the realisation of subsequent fiscal benefits stem from:
· Accounting problems;
· The right to dispose of realised savings;
· Procurement procedures;
· Performance indicators.
For an analysis of the first group of issues (budget classification and reporting), it is necessary to recall that after 2014, every NATO country committed to spending no less than 20% of its defence budget on equipment and research and development (R&D). In practice, the indicator is calculated as the quotient of expenditure on major equipment (Section 2.1 in NATO nomenclature) and R&D expenditure (Section 3.1), on the one hand, and total defence expenditure, on the other [2]. The problem lies in the scope of the category pertaining to research and development. It includes only expenditure related to major equipment; that is, if software is acquired as a standalone asset, it is not recorded under Section 3.1 but under the "Other" item. If the software is already included in the delivery of the equipment itself, it forms part of R&D. A different treatment is thus present. Consequently, expenditure on the deployment of standalone AI solutions will not be classified as R&D, will not be included in the numerator of the indicator discussed above, and will not contribute to reaching the 20% benchmark. Thus, any country that directs budgetary resources towards the purchase of data and algorithms will in fact be reporting expenditure under "Other" rather than under "Equipment." It is evident that the methodology applied incentivises the acquisition of physical hardware (with or without integrated AI) and penalises the direct acquisition of software (AI or otherwise). In this connection, it must be clearly emphasised that an investment in software for predictive maintenance, for supply chain optimisation, or for logistics planning improvement will in fact not be classified as R&D. Yet it is precisely these areas in which the application of artificial intelligence generates savings.
In Bulgaria, the share of equipment in total defence expenditure over the last three years has been consistently above 28%, and this value leaves some room before the purchase of AI (preferably in the domain of maintenance and logistics) would cause the indicator to fall below the 20% benchmark. In absolute terms, however, the resource is modest.
The right to retain realised savings is another question that warrants comment. Obviously, such a right must be guaranteed, because otherwise the budget authority loses the incentive for economy. The Public Finance Act of the Republic of Bulgaria and the State Budget Acts provide for the transfer of unspent funds from the current year to the next in the form of a carry-over balance, and such a legislative solution should be assessed positively. The same assessment is deserved by the guaranteed right to transfer funds (from the defence ministry's budget) from one budgetary period to the next when it comes to investment projects and deliveries under multi-year international contracts. The problem here arises from the circumstance that what is at stake is not realised savings resulting from adequate managerial decisions, but simply the carry-over of amounts unspent during the current period. In this connection, it is advisable to consider a mechanism that purposefully incentivises economy and rewards responsible stewardship of public resources. Such a mechanism should ensure that the declared saving is genuine, is not a consequence of inaccurate planning, and should probably stipulate the permissible directions for spending the saved funds. With regard to expenditure planning, it is advisable to use a coefficient for adjusting expenditure upward. Such a coefficient is already being tested in the United Kingdom [9].
The deployment of artificial intelligence systems also encounters other institutional and/or procedural obstacles. For instance, the selection of suitable software and a suitable supplier (contractor for a commissioned project) is complicated by the very characteristics and peculiarities of AI projects and of the defence sector. It suffices to cite the following circumstances: 1) it is difficult to exhaustively describe all software parameters in advance (before development and actual testing); 2) AI software requires maintenance and continuous training, meaning that this is not a one-off payment but a long-term commitment; 3) the choice of developer (supplier) must take account of the sensitive nature of defence information. All of the foregoing entails difficulties in deploying the technology and may generate significant delays relative to the predetermined schedule. The difficulties, as practice shows, are not insurmountable [2], but they should be borne in mind.
[bookmark: _GoBack]A further problem concerns the absence of data on the efficiency of defence expenditure. The information provided by the currently existing reporting does not include indicators for an objective and independent assessment of actual defence capability. Put differently, output measures are lacking [10] [11]. With an unclear outcome from the use of artificial intelligence systems, there exists an incentive to report questionable quantitative indicators such as the number of deployments, the volume of funds directed towards acquisition, and so forth. The latter do not permit the establishment of the actual fiscal effect of introducing the technology.

3. Conclusion

Defence expenditure in Bulgaria is growing in nominal terms, and as a share of GDP in 2025 it exceeds 2%. Given the mounting global threats and the commitments undertaken before the Allies, this trajectory must be sustained. In this connection, the question of the efficiency of the funds spent and of the opportunities that artificial intelligence offers for its improvement carries particular weight. The analysis of the structure of defence expenditure provides grounds to conclude that it does not furnish a sufficiently broad base for the deployment of innovative software systems and does not contribute to a sufficient degree to enhancing the actual capabilities of the armed forces.
For countries with a modest defence budget in absolute terms (including Bulgaria), one cannot expect that the use of artificial intelligence will result in a saving of funds (except in the domain of maintenance and logistics). Barriers stand before the deployment of artificial intelligence in defence (in NATO countries, not only Bulgaria) that stem from the peculiarities of NATO reporting (budget classification), from the absence of a mechanism to incentivise the realisation of budgetary savings, as well as from obstacles related to the procedures for commissioning and executing AI projects, and from the absence of performance measurement indicators.
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