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Abstract: In Brazil, the consolidation of a Defense Industrial Base
(DIB) made up by state and private, civil and military
companies, focused on the development of strategic defense
products (SDP), goes through constant challenges such as the
irregular allocation of budgetary resources destined to the
Armed Forces. Studies have shown the importance of the
defense sector for industrial development, pointing out that
innovations in the sector generate technological spillovers for the
growth of the national economy. The methodology used is a
case study, as this article analyzes the current context of the
Armed Forces and the DIB and the phenomena that influence
them from the perspective of the defense market-budget binomial.
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Resumen: En Brasil, la consolidacién de una Base Industrial de
Defensa (BID) compuesta por empresas estatales y privadas, civiles
y militares, enfocada en el desarrollo de Productos Estratégicos
de Defensa (SDP), enfrenta desafios constantes, como la
irregularidad en la asignacién de recursos presupuestarios
destinados a las Fuerzas Armadas. Investigaciones han
demostrado la importancia del sector de defensa para el
desarrollo industrial, sefialando que las innovaciones en el sector
generan desbordamientos tecnoldgicos para el incremento de la
economia nacional. La metodologia utilizada es un estudio de
caso, ya que este articulo analiza el contexto actual de las
Fuerzas Armadas y la BID, asi como los fenémenos que los
inciden desde la perspectiva del binomio mercado-presupuesto

de defensa.
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1 INTRODUCTION

Since World War II, military spending has been considered one of the relevant
factors for the economic development of a country. Such development would be driven by
huge investments in technological innovations and the production of goods with higher
added value defined by the defense industry. Thus, the war industry was positioned as an
important player in the national innovation system, particularly in countries whose public
spending on defense and security is historically high, such as the United States and some
European states.

However, the theme of national defense has little appeal and interest from society at
large. Steinbrecher and Biehl (2020 apud SILVA, 2023) describe that the academic literature
widely assumes that, despite some skepticism, most people do not know about defense policies
and armed forces and, therefore, knowledge in this field is quite limited. Additionally, the theme
has little political attraction and is not culturally studied.

In this sense, there is still resistance in sectors at different levels of the country regard-
ing the understanding that defense is a theme of interest to all the Brazilians. Therefore, it is
necessary to socialize and further develop the debate on national defense, inserting it into all
structural spheres of the nation.

The National Defense Policy (Politica Nacional da Defesa — PND) defines national
defense as “the set of measures and actions of the State, with emphasis on military expression,
for the Defense of the territory, sovereignty and national interests, against potential or explicit
external threats” (BRASIL, 2020, p. 11, our translation).

Brazil, as an emerging power, has the challenge of being consolidated as a full power:
to be endowed with military, technological, and industrial instruments vital to this condition.
To this end, Brazil has sought to transform its Armed Forces, requiring the development of new
capabilities to fulfill peace missions supported by the United Nations (UN).

Based on the PND and the National Defense Strategy (Estratégia Nacional de Defesa
- END) (BRASIL, 2020), it is possible to identify future challenges for the Brazilian defense
policy and for the Defense Industrial Base (DIB), such as, for example, the need to develop
strategies to better structure the allocation of resources to the area, in order to foster industrial
production in the sector, both within the state and private spheres.

The Defense transformation goes through the modernization of management and the
reorganization of the DIB, aiming at national productive and technological capacity-building.
The transformation of the Armed Forces has occurred in the light of the concepts and prin-
ciples that guide Brazil’s strategic insertion in the world, characterized by non-intervention,
defense of peace and peaceful solution of conflicts, and its strategy of defense.

Therefore, it is important to have a better understanding of the role that public and
private companies play in the industrial defense production — the institutional frameworks that
rule the sector and encourage the industrial defense production — and which must be in full
operation so that the Brazilian economics of defense may be a fundamental part of the national
development process.
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In this strategic light, Brazil lacks a defense industrial sector that, while supplying the
government’s domestic demand, is also able to export and generate goods and technologies that
allow the spillover effects onto the civil industry.

Dosi (2006) observed that in the United States the technological spillover effects from
military projects, such as the Internet and semiconductors, made the defense industry a major
source of new technologies, including for the civil sector. The author also highlights that, even
if these effects have not been constant over time, their main players continue to be a relevant
part of the American innovation system. In this context, the following research question arises:
In the context of public budget and defense market, what are the potentialities and challenges
faced by the strategic projects of the Armed Forces and the Defense Industrial Base?

To answer that, we have used the case study methodology. According to Moraes,
Pereira, and Franchi (2022), case studies have contributed to understanding social and political
phenomena in the field of political science.

Thus, this research intends to contribute with research related to the area of defense
in Brazil by filling gaps that may exist in the topic of defense economics, considering the impor-
tance of investments in strategic projects developed by the Armed Forces, and the increase in
the DIB both in the production and national technological development and its expansion and
insertion into the international market.

The work is divided into seven sections, including this introduction. The second sec-
tion presents the DIB panorama. The third section is devoted to the characteristics and legal
aspects of the Strategic Defense Companies (SDC). The fourth section lists the main policy
documents on defense with special attention to the National Defense Strategy. Sections five
and six deal with the focal point of this article, encompassing the topics on budget and defense
market. In the last section, final considerations are made and further studies on the subject of
defense economics are suggested.

2 DEFENSE INDUSTRIAL BASE

Dunne (1995) establishes that the DIB can be viewed as a sector or group of indus-
tries somewhat dependent on public defense spending, where the state also has some degree of
dependence for self-sufficiency in the production of defense and warfare means.

The DIB is a core element of a state’s defense. Its importance comes both from its
strategic nature resulting from the production of the country’s defense equipment, essential to
ensure defense and its autonomy, and from its economic aspects related to the mastery of sen-
sitive technologies, many with a dual character, and to the generation of innovation, of highly
qualified jobs and of high added value exports.

Despite the reduced percentage of the defense budget for investments, the DIB
has generated a significant number of direct and indirect jobs. Some companies, such as
Embraer and Taurus, have been able to maintain a regular flow of exports, even with high
and medium technology products, being an alternative for improving the Brazilian trade
balance surplus.
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In relation to the Gross Domestic Product (GDP), the DIB develops, produces, and
commercializes products and equipment of high added value, fulfilling an important role in the
national economic growth. The DIB accounts for 4.46% of the GDDP, generating 2.9 million of
direct and indirect jobs (BRASIL, 2021).

Moraes (2012) highlights four major companies in the defense sector in Brazil in the
period 1975-2010, as they obtained the highest values of exports of war products, namely:
Engesa, Embraer, Avibras, and Helibras.

Engesa, a company that went bankrupt in 1993, stood out for developing and man-
ufacturing armored vehicles, with most of its production being exported mainly to Iraq.
Embraer, founded in 1969, is one of the largest civil aircraft manufacturers in the world; their
work is oriented to the production, development, maintenance, and marketing of fixed-wing
aircraft focusing on the segments of regional and executive jets, as well as some military aircraft
that are intended for early warning, control, remote sensing, aerial surveillance, and maritime
patrol (MORAES, 2012).

Avibras, founded in 1961, initially stood out in the military segment by producing
the Falcdo aircraft intended for basic training. As of the 1980s, this company started developing
missiles and rockets for the exclusive use of the military. However, despite its importance, it still
remains behind Embraer and Engesa with approximately only 10% of the Brazilian exports in
the last decades of the 20th century.

Helibras, created through an agreement between Brazil and France in the 1970s, is the
only manufacturer in South America and one of the few companies in the Brazilian military
sector that has predominantly foreign capital (MORAES, 2012).

Notably, the country has a relevant history of participation in the export market of
military and defense materials, with some companies that stand out in the international market
of this productive sector.

The structuring and strengthening of the DIB is a strategic priority for a country
like Brazil that, in addition to having a considerable heritage of strategic natural resources
that should be protected, is seeking an active insertion in the international political and eco-
nomic scene.

For Brick, Sanches, and Gomes (2017), Brazil is a country whose DIB has potential
to be developed but needs knowledge about its current and potential industrial capacity and
potential strategic partners. Strategic partnerships with other countries in the defense sector are
important for internal development and the gradual reduction of the dependence on external
technology, as well as the increase of the Brazilian competitiveness in terms of Defense Prod-
ucts. Thus, the perspective of expanding demand for strategic defense products (SDP) offers an
excellent opportunity for the development and strengthening of the DIB.

Brick (2011) emphasizes that, in strategic sectors considered critical, it is up to the state
to finance the development of technologies and to assume full responsibility for their production
when the economic conditions that ensure the sustainability of these companies cease to exist.

In this context, the DIB funding advanced in the year 2020. The Ministry of Defense
and the Brazilian National Development Bank (BNDES) executed a protocol of intentions for
the structuring of actions aimed at developing the Defense Industrial Base (DEFESANET,
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2020). The initiative aims at fostering technological development and the Brazilian exports in
the sector. The agreement is aligned with the Strategic Defense Action (A¢do Estratégica de
Defesa — AED-43) of the END-2020, that is, to improve funding mechanisms for the Defense
Industrial Base (BR ASIL, 2020).

Notably, Brazil keeps on assigning its work as a complement to the work of the pri-
vate sector: “The state component of the Defense Industrial Base should, in principle, design
and produce what the private sector cannot do profitably in the short and medium terms [...]”
(BRASIL, 2020, p. 42; our translation). It is also up to the State to use its purchasing power to
ensure conditions for sustainability and improvement of the DIB.

The END-2020 devotes a space to explain the direction that, ideally, should be adopted
in state purchases, which should prioritize the use of products in the sphere of both defense and
public security (BRASIL, 2020). Moynot (2010) points out that the DIB, as a strategic asset,
should be guaranteed and preserved by the state, which implies the adoption of protection,
development, and expansion measures. The author argues that

The effect of scientific discoveries, advanced technologies, and the development
of new fields of activities makes it strategically necessary for the state to directly or
indirectly have appropriate financial instruments and an ability to promote stra-
tegic investments that pave the way for new industries. (MOYNOT, 2010, p. 133,

our translation)

Sandler and Hartley (2007) clarify that even if one opts for the supposed simplicity of
defining the DIB based on the set of companies that comprises it, which are found in different
sectoral classifications with varied productive processes (technology, inputs) and applications
and products for diverse use in the civil and military market, which are characteristics of Strate-
gic Defense Companies.

3 STRATEGIC DEFENSE COMPANIES (SDC)

According to Law No. 12.598 of March 21,2012 (BR ASIL, 2012), which sets special rules
for procuring, contracting, and developing defense products and systems, SDC is defined as any legal
entity accredited by the Ministry of Defense upon meeting the following cumulative conditions:

a) have as a purpose, in its corporate objective, the execution or conduction of
research, project, development, industrialization, provision of the services referred
to in art. 10, production, repair, conservation, revision, conversion, modernization,
or maintenance of SDP in the Country, including the sale and resale only when
integrated to the industrial activities mentioned above;

b) to be based in Brazil with its administration and the industrial establishment,
equivalent to industrial or service provider;

c) to have, in Brazil, proven scientific or technological knowledge of their own

or complemented by partnership agreements with Scientific and Technological

Coleg. Meira Mattos, Rio de Janeiro, v. 17, n. 60, p. 487-507, September/December 2023

491



492

DEFENSE INDUSTRIAL BASE AND ARMED FORCES

Institution to carry out joint activities of scientific and technological research and
development of technology, product or process, related to the activity developed,
observing the provisions in clause X of the header;

d) ensure, in its constituent acts or in the acts of its direct or indirect controller, that
the set of foreign partners or shareholders and groups of partners or shareholders
cannot exercise in each general meeting a number of votes higher than two-thirds
(2/3) of the total number of votes that can be exercised by the Brazilian shareholders
present; and

e) ensure the continuity of production in the country. (BRASIL, 2012; our

translation)

According to data from the Support Center of Defense Logistics Systems (CENTRO
DE APOIO A SISTEMAS LOGISTICOS DE DEFESA, 2021) belonging to the Ministry of
Defense, in Brazil there are 120 registered SDC, 69.2% (n = 83) of which are located in the
Southeast region (57 in the state of S3o Paulo, 21 in the state of Rio de Janeiro, and 5 in Minas
Gerais), 22.5% (n = 27) are located in the South region, 9 in Rio Grande do Sul, 14 in Santa
Catarina, 4 in Parand, and 8.3% (n = 10) are located in the states of Distrito Federal (n = 3),
Amazonas (n = 2), Pernambuco (n = 2), Ceard (n = 1), Mato Grosso do Sul (n = 1), and Goids
(n = 1) (Figure 1).

Figure 1 — Strategic Defense Companies

Source: elaborated based on Centro de Apoio a Sistemas Logisticos de Defesa (2021)

Amarante (2012) suggests that the existence of the productive functional activities in
the company’s operational mode defines whether it can effectively be considered an SDC, that is:

Production: activity of manufacturing products or components with the indus-
try’s basic technology, the one that characterizes its industrial sector, in this case

aimed at military purposes.
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Integration: necessary activity for the industry that aims to work with weapon
systems. Its competence reaches the level of design and manufacture of means of
weapon and system integration.

Logistics: procurement, supply and maintenance of weapon systems, military
assets, and components.

Post-sale: activity carried out after the sale of the military equipment, with the
objective of maintaining it operational, including reengineering and the revision of
production processes, among others.

Technological mastering: constant and permanent activity with the basic technol-
ogy of military systems and means, demonstrating that the company masters this
technology. (AMARANTE, 2012, p. 29, emphasis added, our translation)

These characteristics reveal the scenario of SDCs’ performance in the market, high-
lighting their obstacles, limitations and, at the same time, possibilities and capabilities of
these ventures.

In times of transformation, clearly recognized by the companies involved in the
national defense industry, it is necessary to develop and apply new strategies for future suc-
cesses. Among these, the literature points to technological diversification and the establishment
of national and international cooperation.

4 DEFENSE POLICY DOCUMENTS

Among the public policies aimed at national defense, the National Industrial Defense
Policy (Politica Nacional da Indistria da Defesa — PNID) (BRASIL, 2005) is charged with
emphasizing the defense industry. This policy establishes the gradual decrease of dependence on
foreign strategic defense products to develop and produce them domestically. In addition, it aims
to increase the competitiveness of the Brazilian IDB in order to expand exports (BR ASIL, 2005).

Chart 1 — Defense Documents and Objectives related to the IDB

Document Objectives

* Strengthen the Defense Industrial Base

* Make society in general aware of the country’s need for a strong Defense Indus-
trial Base

* Gradually reduce the dependence on external strategic defense products, devel-

National Policy on oping and producing them internally
Industrial Defense — * Expand the Armed Forces’ capacity to acquire strategic defense products from
PNID (2005) the national industry

* Improve the technological quality of strategic defense products

* Increase the competitiveness of the Brazilian Defense Industrial Base to expand
exports

* Improve the capacity of industrial mobilization in the Defense Industrial Base

(continues)
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Chart 1 — Continuation

Document Objectives

¢ Foster the State’s investment in advanced technology sectors

* Promote the permanent upgrading and equipping of the Armed Forces with em-
phasis on the support of science and technology for the development of the DIB

* Develop a DIB oriented towards achieving autonomy in indispensable

technologies
National Policy on * Ensure that the industrial sector contributes to guarantee that the needs of
Defense — PND (2020) defense products are met with technology under national control

* Ensure the capacity of the DIB, including the mastery of dual use technology, to
achieve the supply of defense products

* Promote the integration of the South American defense industry as the object of
measures that provide mutual development, as well as technological qualification
and autonomy

. * Strengthen three sectors of strategic importance: space, cyber, and nuclear
National Defense 8 g p pace, cyber,

Strategy - END (2020) * Empower the defense material industry to achieve autonomy in technologies

that are indispensable to Defense

Source: Brasil (2005, 2020)

The END (BRASIL, 2020) pays special attention to the DIB, emphasizing the prior-
itization of the development of independent technological capabilities, subordination of com-
mercial considerations to strategic imperatives, and the use of defense technology development
as a focus for the development of operational capabilities.

4.1 National Defense Strategy

The END is characterized by the adoption of a systematic orientation and the imple-
mentation of the measures established by the National Defense Goals in medium and long-
term actions, presented by the PND (BRASIL, 2020).

The first edition of the END (BRASIL, 2008) brought several provisions regarding
science, technology, and innovation (ST&I), with emphasis on what is considered to be oppor-
tunities to be explored supported by the identification and analysis of the main positive aspects
and vulnerabilities of the country’s defense structure, considerations that were reproduced in
their entirety in the current edition of the END:

(a) Greater integration between scientific and technological institutions, both mili-
tary and civilian, and the national defense industry;

(b) Definition of dual use research; and

(c) Fostering research and development of products relevant to the defense.
(BRASIL, 2008; our translation).

As for dual use defense equipment and systems, Longo (2007, p. 122) teaches that
the term “dual use technologies” was coined by the Americans, and that “dual use technology
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could be defined as that technology that can be used to produce or improve goods or services of
civilian or military use” (our translation).
When designating the “era of dual use technologies”, Dagnino (2010) notes that as it

[...] increases the speed of introduction of innovations in the civilian sector, the mil-
itary organizations of most countries producing weapon systems have turned to the
civilian sector, both domestic and foreign, for dual use technologies and revolution-
ary scientific breakthroughs. (DAGNINO, 2010, p. 168, our translation)

For Herteman (2008) apud Melo (2015, p. 46), competitiveness is drawn by
technological duality, which allows the intersection of civilian and military activities, in
a “virtuous” circle. The author also states that duality has become fundamental to reduce
the costs of defense materials and gain export markets, “contributing to the perennity of
technological competencies in countries facing serious budget constraints” (MELO, 2015,
p. 46, our translation).

It is worth noting that the END asserts that the Science, Technology and Innova-
tion Policy for National Defense aims at fostering scientific and technological development and
innovation in areas of interest to the national defense and this will occur

[...] through national planning for the development of products with high techno-
logical content, with the coordinated engagement of civilian and military scientific
and technological institutions (ICT), industry and universities, with the definition
of priority areas and their respective technologies of interest and the creation of
instruments to foster research on materials, equipment and systems of defense or
dual use. (BRASIL, 2008; our translation)

The END brings guidelines, objectives and strategic actions. However, these are pre-
sented superficially, with emphasis on the need to associate the investment in defense as a diftu-
sion of development and, as in previous documents, the progress of the related major strategic
projects of each armed force (BRASIL, 2020).

In the technological and learning fields, the END points out that the future of national
defense capabilities depends both on the development of technological apparatus and the train-
ing of human resources. Therefore, it is important to develop a policy to train researchers in
the areas of basic and applied science to bring scientific research closer to activities related to
technological development of the DIB (BRASIL, 2008).

One can notice the relevance pointed out by the END as to the need for strength-
ening the DIB; however, it presents some challenges to keep up with the growth in
demand for Strategic Defense Products (SDP), in order to consolidate the DIB compet-
itively: (1) increase investments in research, development, and innovation (RD&I); (2)
promote tax isonomy with respect to imported products/materials; (3) expand participa-
tion in the domestic and foreign markets; and (4) strengthen the supply chain in Brazil
(BRASIL, 2008).
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Moreover, it would be important to seek the mastery of dual use technologies to favor
the use of products for military and non-military purposes.

For Reppy (1999, p. 269, free translation), dual use technology “is at the core of the
current American technological policy.” In the United States, the demand and implementation
of dual use technologies received a renewed impulse with the consolidation of the Homeland
Defense policy, enacted after the attacks of September 11, 2001.

Nevertheless, the END highlights challenges in keeping up with the expansion of
demand and consolidate the national defense industry in a competitive manner, which includes
increasing investments in research and innovation; expanding participation in domestic and
foreign markets; and strengthening the supply chain in Brazil.

According to Bohn (2014), the defense industry of a developing country, as is the
case of Brazil, should fulfill four types of obligations: maintenance demands, such as main-
taining the war infrastructure in times of peace and enabling increased production in times
of crisis; quality maintenance, maximizing product quality at the lowest possible cost; pro-
duction of systems that are unavailable from other suppliers; and the production of spe-
cific armaments in a given region, creating or maximizing comparative advantages through
local demands.

For Lessa (2004), the paradigm of the defense industry that each country and national
society practices is directly related to the stage of development of the productive forces of that
particular nation.

The productive capacity of the DIB currently presents some important characteris-
tics, including: partial technological autonomy; incomplete production structure; few national
anchor companies with corporate, productive, and financial scale compatible with the standard
of international competition; educational, scientific, and technological infrastructure that is
still deficient; and, reduced densification of the production chain, which prevents greater pro-
ductive and technological linkages (MELO, 2015).

In this context, the project of modernization and re-equipment of the Armed Forces,
through its strategic projects, should be a priority for the State, enabling the expansion of
national productive, technological, and competitive capabilities. International, bilateral, or
regional partnerships are of special importance in this process.

Initiatives — such as the creation of the Secretariat of Defense Products (Secretaria
de Produtos de Defesa — SEPROD) in the Ministry of Defense and the adoption of Law
No. 12.598, of March 22, 2012 (BRASIL, 2012), which established a new framework for
state and market activities in the field of the defense industry — indicate that progress has been
made in the direction of reorganizing the DIB. In coordination with the Brazilian Agency
for Industrial Development (Agéncia Brasileira de Desenvolvimento Industrial — ABDI),
SEPROD is conducting a nationwide mapping with the purpose of diagnosing the capabil-
ities and potentialities of the DIB and establishing industrial and procurement policies for
defense products.

However, it is up to the State to strengthen the productive chain, and, thus, it should
be devoted to the development of financing lines and specific guarantees for the DIB. The
choice of industrial autonomy in defense matters is essential and should be a national priority.
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5 DEFENSE BUDGET

In Brazil, one of the most noticeable impediments to the full development of the
DIB concerns budgetary constraints (BRICK; SANCHES; GOMES, 2017). In relation to the
permanent members of the United Nations (UN) Security Council and the set of emerging
countries that form the BRICS (Brazil, Russia, India, China, and South Africa), the Brazilian
national defense investments fall short of these countries.

Hartley and Sandler (1995, p. 6) conceptualize defense economics as “the study of
resource allocation, income flow, economic growth and stabilization applied to Defense-related
topics” (our translation). The topics covered by defense economics gain more or less relevance
according to the need and interest of the international and national contexts.

The theme can draw on several approaches, including industrial organization, the
vulnerability of strategic equipment, research and development potential and the effects on
economic growth, including comparing them to other budgetary functions (MORAES;
TERNUS; PINTO, 2020).

Despite the COVID-19 pandemic, in 2021, world military spending for the first time
in history exceeded 2.1 trillion dollars (US$), according to a survey published by the Stockholm
International Peace Research Institute (SIPRI). About 2.2% of the global GDP was directed
to the military sector — a nominal increase of 6.1% when compared with 2020 and 0.7% in real
terms, considering the change in inflation over the same period.

The amount allocated to the defense sector was approximately ten times higher than
the revenue goal set by the World Health Organization (WHO) to combat the global health
emergency (HARTMAN, 2022).

The leading countries are the United States (US$ 801 billion), China (US$ 293 bil-
lion), India (US$ 76.6 billion), United Kingdom (US$ 68.4 billion), and Russia (US$ 65.9 bil-
lion). These countries concentrate 61.8% from the total of US$ 2.1 trillion, while the sum of the
others corresponds to 19.2% (Figure 2).

On December 15, 2022, the U.S. Senate passed a bill authorizing a record $858 bil-
lion for annual defense spending (CONGRESS.GOV, 2023). The figure exceeds that pro-
posed by the US President Joe Biden by US$ 45 billion and is 10% higher than this year’s
(US$ 778 billion).

In the year 2021, Brazil ranked 15%, remaining distant from the other BRICS coun-
tries, with the exception of South Africa. At the same time, Brazil tops the list in Latin America,
concentrating 1% of the total value of investments.

Moreover, by the year 2021, eight country-members of the North Atlantic Treaty
Organization (NATO) reached the goal of investing 2% or more of GDP in their armed forces.
The largest increase was in Japan, which allocated US$ 54.1 billion for defense in 2021 - 7.3%
more than the year 2020 budget (HARTMAN, 2022).

Thus, despite the low percentage of the budget allocated to National Defense — which
does not represent a low absolute value — one realizes that it is possible to invest in the develop-
ment of the DIB through joint efforts between the Armed Forces and the public and private
sectors, in order to achieve the potential for expansion of the national defense industry.
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Figure 2 — Defense budget in relation to world spending (2021)

Source: Hartman (2022)

The Brazilian Army General Staft (BR ASIL, 2019), through the Army Projects Office
(Escritdrio de Projetos do Exército — EPEx), reveals what are the risks arising from the lack or
unpredictability of budget for the Brazilian Army Projects, among which: non-fulfillment of
contractual commitments causing loss of confidence in the relationship between the DIB and
the Federal Government; losses for the DIB with the closing of assembly lines and supplying
companies, generating unemployment and reﬂecting on social issues; discontinuity of pro-
grams due to unfeasibility of mobilization effort of the productive chains of the contracted
companies; and increased costs of defense products.

Evidence points out that the DIB, before any strategic action, should recognize its
capacities and limitations and prospect the future in an integrated way in the economic, social,
and political dimensions. This implies the elimination of production activities for which there
is no internal or external demand and that do not generate added value, defining which techno-
logical competence niches and areas of excellence demand investments.

Likewise, the most promising dual use technologies should be analyzed in order to
identify those that can contribute the most to the consolidation of the sector’s industries and
give them a truly international dimension.

Regarding the Defense budget for 2023, the Annual Budget Law (Lez Or¢amentdria
Anual - LOA) fixed the expenditure of the Ministry of Defense at 122.85 billion Reais (R$), of
which R$ 8.66 billion (7%) are allotted for investments. The 2023 budget exceeds the previous
year’s R$116.43 billion by 5.2%, which represents a correction that practically only restores the
inflation rate for the period.

It is worth mentioning that 77% of the budget is for the payment of personnel (sal-
aries, pensions, and retirements of the Armed Forces’ military personnel) (CONTROLA-
DORIA-GERAL DA UNIAO, 2023).
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However, according to the 2023 LOA, the amount allocated to the main Navy, Army

and Aeronautics projects totals R$ 5.2 billion (Table 2).

Table 2 — Armed Forces Projects — 2023 Budget

BRAZILIAN NAVY

Construction of conventional submarines

681.3 million

Navy Nuclear Technology Systems Development

345.5 million

Construction of Shipyard and Naval Base for the Construction and Maintenance of
Conventional and Nuclear Submarines

315.0 million

Construction of nuclear propulsion submarine

248.8 million

Construction of 500 tons Patrol Vessels (NPa 500t) — Macaé Class 58.9 million

Development of National Anti-Ship Missile 53.9 mi

Total 1.7 billion
THE BRAZILIAN ARMY

Implementation of the Armored Forces Project 840.4 million

Implementation of the Integrated Border Monitoring System - SISFRON

345.5 million

Modernization and Strategic and Operational Transformation of the Brazilian Army

208.4 million

Implantation of the Military School of S3o Paulo (CMSP)

142.1 million

Implementation of the ASTROS Strategic Defense System 84.9 million
Implementation of the Army Aviation System 42.0 mi
Acquisition of Anti-aircraft Artillery Systems 17.9 million

Implementation of the Cyber Defense System for the National Defense

15.2 million

Implementation of the Army Strategic Program LUCERNA (Prg EE LUCERNA) 14.5 million
Expansion and Adaptation of Salvador General Hospital (HGeS) 9.6 million
Total 1.7 billion

BRAZILIAN AIR FORCE

Acquisition of Fighter Aircraft and Related Systems — Project FX-2

1.37 billion

10 to 20 Ton Military Tactical Cargo Aircraft Acquisition - KC-390 Project 310.7 million
Development of Military Tactical Cargo Carrier from 10 to 20 Tons (KC-X Project) 172.7 million
Implementation of the Infrastructure for the Strategic Program of Space Systems (PESE) 4 million
Total 1.8 billion

Source: prepared by the author based on the National Congress (2023)
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The Budget of Investment in the Ministry of Defense also covers the Naval Projects
Management Company (EMGEPRON) and NAV Brasil Servigos de Navega¢io Aérea, in addi-
tion to other specific projects of the ministerial office.

The total revenue envisaged in the Annual Budget Law Project (PLOA) for 2023 is
R$ 5.3 trillion, of which R$ 2 trillion are destined to the payment of interest and charges of the
federal public debt and R$ 213.9 billion to investments.

In relation to the Gross Domestic Product (GDP), the estimated value in the PLOA
2023 is R$ 10.63 trillion, that is, the Ministry of Defense budget for 2023 corresponds to
approximately 1.1% of the GDP.

We can see that the budget allotted to defense is still far short of what is recommended
in the Strategic Defense Action (AED) 14 of the END (2020), whose goal is to “allocate bud-
getary and financial resources able to meet the needs of articulation and equipment for the
Armed Forces, through the Annual Budget Law, at a level of 2% of the GDP” (BR ASIL, 2020,
p. 63; our translation). AED 14 is part of the Defense Strategy (ED-3), which aims to

[...] enable the Defense Sector to better plan the use of budgetary resources, and
thus rationalize their use, making defense expenditure more efficient. Additionally,
it secks to make the defense budget compatible with the country’s size in the global
scenario. (BRASIL, 2020, p. 63, our translation)

6 DEFENSE MARKET

Brick (2014) notes that defense industries operate in the defense, security, and civil
segments; therefore, suppliers of these products usually operate in a competitive market. The
civil segment follows traditional market laws of supply and demand, suppliers and buyers com-
peting for the best value for money; however, market laws do not prevail in the defense segment.

The defense industry is very specific in that its size, structure, and trade are determined
by the policy of the government, its main customer and regulator of the sector’s exports. Such
characteristics are known as monopsony, i.c., there are many suppliers, in the case of defense
national producers of arms and ammunition, but only one customer, the Federal Government,
unlike a monopoly in which there are many customers but only one supplier. If the other states
are considered, the market can be seen as oligopsony, that is, without effective competition.

Dunne (2015) points out some characteristics of the defense market: emphasis on
the performance of high-tech weapons rather than cost; risk borne by the government, which
often funds research and development and in some cases provides capital and infrastructure
investment; rules and regulations on contracts, to compensate for the absence of any form of
competitive market and ensure public accountability; and emphasis on government contracts,
rather than expanding supply in private markets.

Moreover, arms production is a laboratory of capitalist production methods.
For Samuels (1996), in testing new methods, arms production takes industrial and economic
risks that civilian enterprises would not take, i.c., military production [...] “increases the built-in
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savoir-faire' of management, sales, and systems integration that can be built into products, and
that feeds the technological infrastructure of the entire economy” (SAMUELS, 1996, p. 18,
our translation).

The firms’ competitive nature suggests that no strategy that can be freely replicated
can ensure profitability rates above the market average. Vasconcelos and Cyrino (2000, p. 32)
describe that, under these conditions, “for a firm to maintain high profitability, it must rely on
permanent innovation strategies, derived from elements that are difficult for competitors to
imitate” (our translation).

It has been observed that certain companies manage to sustain a superior performance,
despite the continuous efforts of competitors to imitate their strategies, products, production
methods, and distribution schemes (VASCONCELOS; CYRINO, 2000).

In this scope, the Brazilian arms industry has sought to increase its competitive poten-
tial with the development of additional weapon systems to export and expand its technologies
to go beyond domestic military needs, in order to occupy space in the international market.
Such strategy is supported by the news published on April 1, 2020, which reports that “the
Swiss company, SIG Sauer, manufacturer of the weapons, would be in advanced negotiations
with Industria de Material Bélico do Brasil (IMBEL), the main supplier of ordnance to the Bra-
zilian Armed Forces, to enter into a major partnership” (PORTAL GOV.BR, 2020). According
to Infodefensa (2021), Imbel plans, in partnership with SIG Sauer, to begin production of the
P320 pistol at the Itajubd Plant in Brazil.

Regarding exports, Brazil is not an established producer in the global trade of conven-
tional weapons. In the ranking of world exporters, in the period from 2010 to 2015, the country
occupied the 23rd position, while in the ranking of importers Brazil occupied the 26th posi-
tion, with a moderate participation in the global transactions of the arms industry. However,
it is worth analyzing the markets in which Brazil has a participation.

In the ranking of the largest buyers of Brazilian arms, from 2010 to 2015, 3 are from
Asia, 5 from Africa, and 6 from Latin America (Bolivia, Chile, Colombia, Ecuador and Para-
guay). One of the benefits for Brazil as a supplier of armaments to its neighboring countries,
is the intensification of its influence over the purchasing countries, contributing to maintain
the regional balance of sovereignty. As a buyer, the benefits include technology transfer and
industrialization for military purposes.

Also, South American countries often cannot afford the costs or maintenance of
advanced high technology systems, which leads Brazil to occupy a niche in the market of medium
and low technology items, lowering the price of goods, and attracting peripheral buyers.

Regarding imports from Brazil, the largest volume comes from Germany, France,
USA, Israel, Italy, and Russia, which are mostly established powers in the international market
of this industry. Defense procurement is understood as the process of “attending to needs from
a wide range of options, from the national development of the product to the purchase of ready

1 know-how, knowledge.
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and finished equipment in the international market” (LONGO; MOREIRA, 2013, p. 295,
our translation).

For the authors, the demands for goods and services that justify a sectoral system of
defense innovation gain tangibility in the PED, such as platforms and combat systems that
make up the material base of the national defense system. Due to the high technological stan-
dard of these products, some are considered strategic and generate special technological orders
to the productive sector, particularly from the IDB, through government purchases (LONGO;
MOREIRA, 2013).

Investments are characterized as long term and high risk, often leading government
defense managers to opt for obtaining products abroad, thus worsening the technological
dependence (LONGO; MOREIRA, 2013). The authors also point out that the SDC sufter
from: lack of incentives; low levels of investment in equipment for the Armed Forces with the
consequent lack of continued demand; lack of a regulatory framework that favors domestic
industry in international competition; absence of an integrated system of planning and defense
procurement that facilitates the articulation with the sector and provides long-term predict-
ability for investments in infrastructure and R&D; and difficulty in obtaining resources for the
acquisition of opportunities abroad.

Likewise, the obsolescence of existing military employment materials (MEM) of the
Armed Forces, as end-users of the SDP, also observe external technological dependence and
the lack of continuity in investments for the re-equipment and modernization of the forces,
as well as the difficulty in meeting targets, deadlines, and project specifications by companies
in some projects.

Thus, the demand for defense products is determined by strategic and geopolitical
factors of the States, rather than by economic logic, making this the main component to define
the production of companies.

In order to reduce the impact of the low demand of the Defense Industrial Base, one
of the strategies pointed out by Hartley (1999), is for the state to use its regulatory and purchas-
ing power (defense procurement) to define the structure, the size, the companies that enter or
leave the base, the technological goals, prices, and profits of this industrial sector.

Having said this, it can be observed that the DIB, composed of the SDC and strategic
defense (SD) is a sector of great relevance to Brazil, both economically and socially. However,
it still depends on political decisions that aim to solve existing problems and support the needs
presented by the sector.

7 FINAL REMARKS

Considering the theme of this article — economics of defense — it is observed that the
governmental and industrial sectors and the academic environment, focused on science, tech-
nology, and innovation, should be integrated in order to ensure the supply of defense products
supported by domestic technologies. Such technologies are acquired by stimulating and foster-
ing, synergistically, the defense industries and the academia.
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Regarding the DIB, dual use technologies are essential to obtain the supply of defense
products aiming at the technological autonomy of Brazil. Promoting DIB tends to stimulate
economic growth since it produces jobs and expands useful products for both the civil and
military sectors. Likewise, the DIB competitiveness should be leveraged, aiming at the export of
military goods, services, and technologies.

Therefore, it is up to the government to think strategically about these issues, ruling
the control of access to national products to other countries via exports. It is worth mentioning
that the civil-military technological duality may restrict the possibility of controlling foreign
trade. Furthermore, international policies define the importance of technological standards
with a view to sovereignty.

In this context, it is up to the State to use its purchasing power to ensure minimum
conditions of sustainability and strengthening of the DIB, so that the production chain does
not depend on the export policy and commercialization of dual products.

On the other hand, when supplying defense products to the international market, it
is necessary to follow global product standardization, such as the National Stock Number of
the North Atlantic Treaty Organization (NSN/NATO), imposing a balance between internal
needs and access to the external market.

The relevance of effective government action is also evident in the regulatory defini-
tions of the defense market. The specifications and hypotheses of use of military equipment
are defined by the doctrines of the Armed Forces which, in turn, impact the formulation of
requirements, certifications, and technologies of these products.

No less important, in geopolitical terms, is the non-participation of Brazil as a member
of an international military block, which can make it hinder the participation in international
competitions, depending on the level of economic, technological or operational relevance of
the products, equipment, or materials.

Economically, the search for new markets is one of the greatest challenges for the DIB
and is a relevant factor for its development. Thus, the State should be a facilitating and supporting
agent for financing programs, research projects, development, production, acquisition, and com-
mercialization of defense products to provide greater confidence to potential international buyers.

In this context, this article achieves its objective by identifying the potentialities and
challenges of the Defense Industrial Base and the Armed Forces from the perspective of the
defense budget-market binomial as an element that induces economic and social development
and guarantees national sovereignty.

As the theme of economics of defense is a fertile and inexhaustible field of research
possibilities both nationally and internationally, or comparatively, under different approaches
and methodologies, it is suggested that new studies might encompass the efficiency of public
expenditures in the field of Defense, the impact of strategic defense projects on social and eco-
nomic aspects, new business models in the national and international Defense market, includ-
ing empirical research that can be conducted with the SDC.
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