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Aims and Scope

The Economics of Peace and Security Journal (EPSJ) addresses business and economic aspects of peace and
security, ranging from the interpersonal and communal domains to transboundary and global affairs. Our scope
includes all violent and nonviolent conflict affecting human and nonhuman life as well as their implications for
our common habitat, Earth. Special attention is paid to constructive proposals for nonviolent conflict resolution
and peacemaking. While open to noneconomic approaches, most contributions emphasize economic analysis of
causes, consequences, and possible solutions to mitigate conflict and violence. Contributions are scholarly or
practitioner-based. Written and edited to fit a general-interest style, EPSJ is aimed at specialist and nonspecialist
readers alike, including scholars, policy analysts, policy and decisionmakers, national and international civil
servants, members of the armed forces and of peacekeeping services, the business community, members of
nongovernmental organizations and religious institutions, and any other interested parties. No responsibility for
the views expressed by the authors in this journal is assumed by the editors, by EPS Publishing, or by Economists
for Peace and Security.

Economists for Peace and Security

Economists for Peace and Security (EPS) is a network of affiliated organizations. Each is legally independent and
determines its own membership criteria and activities. A group of prominent individuals serve as trustees for EPS.
They are: Clark Abt, George Akerlof*, Oscar Arias*, Sheila Bair, Jason Furman, James K. Galbraith, Sir Richard
Jolly, Richard Kaufman, Eric Maskin*, Daniel McFadden*, Roger Myerson*, George A. Papandreou, Robert
Reich, Amartya Sen*, William Sharpe*, Robert Skidelsky, Robert M. Solow*, and Joseph E. Stiglitz*. Late
trustees: Kenneth J. Arrow*, William J. Baumol, Barbara Bergmann, Andrew Brimmer, Robert Eisner, John
Kenneth Galbraith, Sir Clive Granger*, Robert Heilbroner, Michael Intriligator, Walter Isard, Lawrence R. Klein*,
Wassily Leontief*, Robert S. McNamara, Franco Modigliani*, Douglass C. North*, Thomas Schelling*, Robert
J. Schwartz, Jan Tinbergen*, James Tobin*, and Dorrie Weiss. (*Nobel Laureate)
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Six decades of consolidation in the European defense industry (1960-2022)

Mitja Kleczka, Caroline Buts, and Marc Jegers
Mitja Kleczka is Researcher of Applied Economics, Social Sciences and Solvay Business School, Vrije
Universiteit Brussel (VUB), Belgium. He may best be reached at mitja.kleczka@vub.be. Caroline Buts is
Professor of Competition Policy and European Economic Integration, Brussels School of Governance and Faculty
of Social Sciences and Solvay Business School, VUB. She may best be reached at caroline.buts@vub.be. Marc
Jegers is Emeritus Professor of Managerial Economics, Social Sciences and Solvay Business School, VUB. He
may best be reached at marc.jegers@vub.be.

Abstract

In the present security environment, the capabilities of the European defense industry and the impact of
restructuring over the years have become issues of concern. Researchers have found considerable consolidation
when looking at the overall industry, but have failed to consider that this might understate the loss of national
capabilities in subsectors. This article investigates the effect that restructuring has had on twenty subsectors of the
defense industry in thirty one European countries from 1960 to 2022. It finds that since the 1960s, the number of
major European defense firms has contracted by between 29% and 80% across subsectors, implying the loss of a
range of capabilities. It suggests that while Europeanization is inevitable, it is likely be accompanied by further
diminishing capabilities at the national level.

policymakers call for an intensification of Europe’s defense-industrial integration efforts. The “Strategic

Compass” is the latest expression of the aim to increase cross-border collaboration and consolidation to strengthen
the industry and ensure the security of supply of armaments.! Consolidation? is a prominent feature in the evolution
of defense industries, as many arms firms face high fixed costs, particularly R&D, and operate in decreasing-cost
industries wherein larger production runs offer economic gains.® In times of low demand, rising costs, growing
competition, and other challenges, consolidation can reduce overcapacities and industrial fragmentation.* Smith
(2013) defines five strategies for defense firms facing demand downturns, three of which can lead to supply-side
consolidation.>®

Based on the existing literature and available data, it is argued that taking an aggregate view on the European
defense industry consolidation understates the historical restructuring within the individual countries and (sub-
sectors). Following an assessment of 20 subsectors in 31 European countries’ over the period ranging from 1960 to

In these times of heightened international tension, European institutions (notably the European Commission) and

1 European External Action Service (2022).

2 In this article, ‘consolidation’ refers to supply-side consolidation, which we define as the concentration of defense production within fewer
suppliers (e. g., due to mergers, acquisitions, or market exits).

3 Hartley (2017, 2013, 2011a); Hartley et al. (2008); Dunne et al. (2007).

4 Kleczka et al. (2020).

5 Commercial diversification, conversion toward civilian production, divesture of defense divisions, cooperation among rivals, and
concentration on core defense activities.

6 In several European countries, the decline in defense budgets following the end of the cold war has been slowed down, and sometimes even
reversed, in recent years. Since we provide a historical assessment, our main findings are not affected by this development.

7 In this article, ‘Europe’ is defined as the EU27 plus Iceland, Norway, Switzerland, and the United Kingdom (U.K.).
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2022, this article examines how the structure of Europe’s - - —
defense industry evolved at both levels. First discussin In the present security environment, the capabilities of the
y ; T = 9 European defense industry following years of
how market structure and national prOdUCtlon Capabllltles restructuring is Concerning. Researchers have found
have changed since the 1960s before comparing the considerable consolidation when looking at the overall
tructuri The risi . ¢ £ th understate the loss of national subsector capabilities.
restructuring prc_)cess. e_ rsing I!‘ﬂpOf ance o € Disaggregate  information  highlights  that the
defense eleCtrOﬂlCS SeCtor IS then brlefly debated. The consolidation process experienced by Europe’s defense
final section offers concluding discussions, highlights industry is likely to be understated if only aggregate
some limitations, and outlines opportunities for future ~ @nalyses are undertaken. For example, as of 2022, no
h single European country builds heavy transport aircraft
research. . . independently.
Our long-term disaggregated view on European
defense industry consolidation makes three contributions to the existing literature. First, an outline of the
heterogeneous impact of the restructuring processes since the 1960s on the number of defense firms for the most
important subsectors of the aircraft, naval and land sectors. Second, a highlight of the different experiences with
consolidation between Western Europe and East-Central Europe (i.e., the former Warsaw Pact countries). Third, a
discussion of the industrial structure that has emerged from past restructuring and the implications for the individual
countries’ industrial capabilities. Taken together, the findings highlight facets of the restructuring process that are
commonly overlooked—the existing literature being mostly confined to specific countries or sectors and to a more
limited period.

Trends in the European defense industry
Europe’s defense industry is the result of decades-long consolidation processes. All major European defense firms
have emerged from mergers and acquisitions, with market exits of former competitors having further shaped
industrial concentration. The end of the cold war with its budget cuts created over-capacities in most arms-producing
countries and production became increasingly concentrated within fewer firms. Nevertheless, it is often argued that
European restructuring did not go far enough. The United States (U.S.) with its much larger defense budget sustains
significantly fewer defense firms and competing programs than Europe.? European fragmentation reflected its
collection of independent countries which are often reluctant to enter transnational ventures for reasons of national
security and sovereignty®, export earnings, and the preservation of employment and industrial capabilities. As
budgetary pressures increased, the further consolidation of Europe’s defense industry was to be expected.™®

A considerable body of research has been published on this topic. It can be separated into: company studies which
analyze the evolution, strategy, or prospects of specific firms!!; country studies, which are by far the most numerous

8 On consolidation in the US, see Hensel (2015), Gansler (2011), Dunne et al. (2007), and Guay and Callum (2002). For a comparison of the
number of major defense firms in Europe and the US, see Hartley (2017, 2011a) and Kleczka et al. (2020).

9 See Molling (2015), Fiott (2015), Briani et al. (2013), and James (2002) on the link between national defense production and perceived
sovereignty or security.

10 Bellais (2017), Bitzinger et al. (2017), Dunne and Smith (2016), Briani et al. (2013), and Hartley (2011b) are among those who discuss
further consolidation as an option for Europe’s defense industry.

11 For example, such publications exist for BAE Systems (Hartley, 2012; Bélanger and Hébert, 2001), Airbus (formerly EADS: Hartley, 2019;
Engler, 2016; Fache, 2005; Thornton, 2003), Leonardo (formerly Finmeccanica: Caruso, 2019; Caruso and Locatelli, 2013; Felice, 2010) and
Thales (Som, 2009). The consolidation processes which created BAE Systems, EADS, and Thales are summarized by Dunne and Surry (2006).
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group comprising thousands of publications on sectoral developments within individual European nations*?; and
European level studies, which offer sectoral analyses without being limited to specific countries®. Reviewing these
and other studies leads to two conclusions. First, that Europe’s experience with defense industry consolidation has
varied among individual countries and sectors, and second, that despite differences among countries, common
sectoral trends have shaped the industries across Europe.

In the aircraft sector, successive mergers and acquisitions from the 1960s onwards established just one or two
industrial leaders in most European countries. In parallel with these national consolidation processes, “rapidly
increasing R&D costs and shorter production runs made cross-border cooperation [...] a financial imperative”.*
Esposito (2004) separates this evolution of cooperation into distinct phases: An “in-house production phase” until
the late 1950s, characterized by no cooperation across borders; a “first collaboration phase” in the 1960s, as
technological advances spurred some joint projects; a “European consortia phase” in the 1970s, which established
major trans-European ventures (e.g., Airbus and Tornado); and a “worldwide co-operation phase” in the 1980s,
characterized by growing collaboration with non-European firms.*> When demand fell in the 1990s, European
integration followed on the fundamentals of existing consortia and joint programs.’® As a result, Europe’s aircraft
production capabilities are now largely concentrated within a few system integrators (Airbus, BAE Systems,
Dassault, Leonardo, and Saab).

In contrast, land weapons systems have lower R&D costs and sufficient domestic demand for consolidation to be
more limited. Demand downturns and changing demand patterns'’ did lead to several important cross-border projects
(including ASCOD, Fennek, Boxer, and the Main Ground Combat System) and to transnational firms such as General
Dynamics European Land Systems (GDELS), KNDS, and Rheinmetall BAE Systems Land.

The naval sector followed a different path. Until the 1960s, surface warships and submarines were commonly built
by “mixed” shipyards which faced increasing competition, particularly from Japan and South Korea.'® Government
responses saw action to consolidate shipyard groups and to stimulate specialization, and following the global decline
in demand for commercial ships after the 1970s “oil crises”, Europe’s naval industry was significantly transformed

12 The evolution of Sweden’s defense industry, for example, was assessed by Lundmark (2019), Eliasson (2017), Ikegami (2013), Andersson
(2007) and Hagelin (1997). Consolidation in the U.K. has been for the aircraft analyzed industry (Nuttall et al.,2011; Hartley, 2010) and the
naval sector (Johnman and Murphy, 2001). Similar studies are available on France (Belin et al. 2019; Serfati, 2001, 1997; Hébert and de
Penanros, 1995; Hébert, 1995), Germany (Brzoska, 2019), Spain (Fonfria and Sempere, 2019; Casellas, 2003; Molas-Gallart, 1997, 1995,
1992a,b), and the naval industries of Italy (Sasco, 2017; Fragiacomo, 2012) and the Netherlands (van der Velden, 2017; Lemmers, 2015; Smit,
2010). Kiss (2014, 1999, 1997) surveys the restructuring of East-Central Europe’s major defense industries in much detail. Among the many
other scholars covering individual countries in East-Central Europe are Markowski and Pienkos (2019), Chovanéik (2018), Bochniarz et al.
(2016), Behr and Siwiecki (2004), Nelson (2003), Dimitrov (2002), Smith (1994) and Fu&ik (1991).

13 More recent examples include Esposito (2004), Braddon and Hartley (2013) and Droff (2017) on the aircraft sector, Andersson (2001),
Fleurant et al. (2014), Caralp (2017) and Masson (2010) on the land sector, Bellais (2017) and Smit (2003) on the naval industry.

14 Andersson (2001). See also Guay and Callum (2002).

15 Besides Esposito (2004), see also Hartley (2019), Droff (2017) and Braddon and Hartley (2013) on collaborative programs in Europe’s
aircraft industry.

16 Esposito (2004). On pre-existing collaboration as a precursor for transnational integration, see also Skéns and Baumann (2003), Andersson
(2001), and Schmitt (2000).

17 Kleczka et al. (2021). See also Guay (2007), Skéns and Baumann (2003), Guay and Callum (2002), James (2002), Andersson (2001), and
Cornu (2001) on the limited scope of land sector consolidation until the early 2000s.

18 Cho and Porter (1986). See also Bruno and Tenold (2011), Poulsen and Sornn-Friese (2011), Lorenz (1991) and Lammers (1988) on Western
Europe’s diminishing market share.
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in size and structure.*® Further consolidation after the end of the cold war was mostly national in scope.?’ Despite a
few cross-border takeovers and some common designs (including Horizon, FREMM, Enforcer, Type 212A, Type
212CD), Europe’s naval sector remains fragmented along national lines.

These broad trends naturally had different implications for individual countries. Notably, their impact varied
between Western Europe and East-Central Europe, whose defense industries were largely unaffected by trans-
European restructuring until the 1990s. In East-Central Europe, domestic production (often under Soviet license)
prevailed until the 1990s, then collaborative production and European integration took place in the aircraft industry
(which also experienced some transatlantic integration) and the naval sector. The land sector witnessed national
consolidation, but relatively little European integration.?:

While U.S. acquisitions in Western Europe were partly matched by European takeovers of U.S. defense firms
(including important naval yards and armored vehicle producers), East-Central Europe’s experience was rather
“unidirectional”. For example, Poland’s leading aircraft producers were taken over by Leonardo, Lockheed Martin,
and Airbus, and Romania’s largest naval yards are now controlled by Damen and Fincantieri. However, some of
these integration moves were recently scaled back. For example, Polska Grupa Zbrojeniowa (PGZ) are re-acquiring
Poland’s largest aircraft engine plant from Pratt & Whitney, and the Czechoslovak Group now controls a large share
of the Czech and Slovak defense industries.

One common explanation for the different speed and scope of consolidations is that economic pressures varied
across the industries. The aircraft industry was forced into cooperation in the 1960s, providing the foundation for
later cross-border integration moves. Such pressures were less severe in the naval and land sectors in part due to
lower R&D costs and longer production runs, thereby permitting national approaches to persist well into the 21
century.?>2® Further, Smit (2003) also identifies a weaker link between civilian and defense production, strong
historical ties between naval forces and domestic shipyards, and small-batch supply in warship production. Bellais
(2017) emphasizes higher degrees of state ownership, unwillingness to accept rationalizations after cross-border
mergers, specific national requirements, perceived indispensability of naval yards and their in-service support for
sovereignty reasons, and the strengthening of competitive positions of naval shipbuilders via vertical integration.

For the land weapons sector, Andersson (2001) identifies national prestige, varying national requirements,
incompatible industrial incentives, limited experience with cross-border programs, persistent fragmentation within
countries, lower pressure from commercial markets (due to higher defense dependency), and scant political support
for trans-European consolidation. Other factors include the presence of highly specialized firms and the small size of

19 See Murphy and Tenold (2017) on the overall impact of the ‘oil crises’. Concerning national naval restructuring, see Poulsen (2013) and
Poulsen and Sornn-Friese (2011) on Denmark, Terés (2017) on Finland, Lebailly and Bidaux (2017), Bourque (1996) and Domenichino (1991)
on France, Strippoli et al. (2017), Fragiacomo (2012), Galisi (2011) and Melelli (1983) on Italy, van der VVelden (2017), Lemmers (2015) and
de Voogd (2007) on the Netherlands, Agotnes and Heiret (2017) on Norway, Karlsson (2017) on Sweden, Wolf (2017) de Voogd (2007),
Lammers (1988) and Fante (1983) on Germany, Murphy (2017), Johnman and Murphy (2001), Johnman (1996), Slaven (1992), Todd (1984)
and Daniel (1980) on the U.K.

20 Bellais (2017), Guay (2007), Smit (2003), Guay and Callum (2002), James (2002).

21 ‘East-Central Europe’: Bulgaria, the Czech Republic, Hungary, Poland, Romania, Slovakia, and the Baltic states. “Western Europe’: all
other EU Member States (except Croatia and Slovenia) plus Iceland, Norway, Switzerland, and the U.K. Croatia and Slovenia are covered by
our country studies in the Online Appendices A and B, but otherwise not included in the East/West country groups. For further information,
we refer to the supplementary Online Appendices A and B, in which we chart the experience with consolidation for the individual countries
and sectors. See Appendices section for URL.

22 Caralp (2017), Fleurant and Quéau (2014), Braddon and Hartley (2013), Briani (2013), Hartley (2011b), Esposito (2004), Guay and Callum
(2002) and Andersson (2001).

23 ‘Cost escalation’, as described by Augustine (1983), is notably severe for military aircraft. For further discussions and applications to Europe,
see Hartley (2020, 2017), Bellais (2020), Hove and Lillekvelland (2016), Keating and Arena (2015) and Braddon and Hartley (2013).
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most European land systems suppliers.?* Success in export markets has also been argued to have eased the economic
pressures on the naval and land sectors.?®

As aresult of these trends, Europe’s defense-industrial capabilities are now largely concentrated in a few countries.
Briani et al. (2013) estimated that France, Germany, Italy, Poland, Spain, Sweden, and the U.K. together accounted
for about “90% of the defense (industrial) turnover in Europe”. In 2021, these countries accounted for 28 of the 30
largest European defense firms.?® Other countries may have significant capabilities in selected areas (for example the
Dutch naval sector), but otherwise mostly serve as suppliers to foreign defense firms and as providers of maintenance,
repair and overhaul (MRO) services to national armed forces.?” These seven leading countries accounted for almost
80% of Europe’s total defense expenditure and equipment procurement spending in 2021. By the same year, Europe’s
defense R&D spending was even more concentrated, with 93% of it falling to France, the U.K., and Germany. The
countries with the largest defense expenditure were also Europe’s leading exporters during the last decade (except
for Poland). On a sectoral level, the principal exporter of military aircraft was France, followed by the U.K., Spain,
Italy, and Germany. Germany was the largest exporter of naval vessels (ahead of France, the Netherlands, Spain,
Italy, and the U.K.) and, more noticeably, tops the list of land weapon systems exporters with 34% of all European
exports.

Foreign sales are highly concentrated, with the seven leading countries accounting for 95% of aircraft, 98% of
naval, and 85% of land systems for all European exports between 2012 and 2021—but care must be taken in
interpreting the data as exports are cyclical, sectoral exports may not necessarily reflect capabilities at the sub-sectoral
level,? and the inclusion of second-hand sales also distorts the ranking.?® Trans-European firms must be considered
when interpreting defense exports (for example, Spain’s position as Europe’s third largest aircraft exporter reflects
the presence of Airbus).

This defense spending and exports are shown by country in Tables 1 and 2 below. Despite their limitations, the
data do deliver a key conclusion—even among Europe’s leading arms-producing countries, major differences in
defense-industrial capabilities exist.

24 Cornu (2001).

25 This argument was delivered by Caralp (2017) and Fleurant and Quéau (2014) for the land sector and by Smit (2003) for the naval industry.
See also Bellais (2017) on the importance of naval exports.

26 SIPRI (2022c), Defense News (2022) and own research based on Bureau van Dijk’s (2022) ORBIS database.

27 Briani et al. (2013). Struys (2004) presents a similar distinction between ‘large’ and ‘small and medium’ defense industries.

28 For example, while Germany was the leading naval exporter in 2012-2021, its naval industry lacks capabilities possessed by other European
countries (for example, the means to build nuclear-powered submarines, aircraft carriers and large amphibious ships).

29 The Netherlands, for example, decommissioned and sold its entire main battle tank fleet during the observed period and thus became the
third largest European land systems exporter, far ahead of several countries with much larger land systems industries. For similar reasons,
Poland and the Czech Republic (two countries with indigenous aircraft industries) reported lower aircraft exports than some countries which
no longer produce military aircraft (for example, the Netherlands and Portugal).
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Table 1: European countries’ defense expenditure
Defense expenditure in EURm (2021)

Total Equipment procurement Defense R&D

United Kingdom 57,059 10,328 2,523
Germany 52,431 7,355 1,995
France 47,900 6,800 6,500

Italy 27,365 5,907 62

Poland 12,765 4,326 79
Spain 12,546 2,766 116
Netherlands 12,300 3,300 148
Norway 7,130 2,000 82
Greece 6,578 2,519 23
Sweden 6,000 1,500 88
Belgium 5,358 903 17
Switzerland 5,253 n/a n/a
Finland 5,124 1,983 47
Romania 4 477 973 58
Denmark 4,458 646 n/a
Czech Republic 3,331 651 16
Austria 3,299 391 8
Portugal 3,282 531 3
Hungary 2,591 963 5
Slovakia 1,731 564 2
Croatia 1,150 345 1
Lithuania 1,105 243 5
Bulgaria 1,078 218 5
Ireland 1,046 114 0
Latvia 696 199 5
Slovenia 648 96 3
Estonia 647 180 5
Cyprus 458 97 0
Luxembourg 341 135 1
Malta 61 4 0
Iceland 0 0 0
Total 288,208 56,037 11,797

CRs 55% 44% 93%

CRs 69% 62% 96%

CR7 T7% 73% 97%

Notes: n/a=no data available; CR3/5/7=cumulative shares of the 3/5/7 major countries. Numbers are rounded
to the nearest million. If reported in a different currency, expenditure was converted into EUR.

Sources: Own construction based on SIPRI (2022a), European Defense Agency (2022) and governmental
publications.
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Table 2: European countries’ defense exports

Defense exports (major systems only) in TIVm (2012-2021)

Total Aircraft Naval Land
France 23,457 11,415 4,509 871
Germany 13,789 1,911 5,726 2,081
United Kingdom 10,473 5,149 1,692 423
Italy 7,853 3,402 2,643 553
Spain 6,532 3,411 2,843 87
Netherlands 5,487 298 2,921 606
Sweden 2,714 874 366 141
Switzerland 2,389 1,283 329
Norway 1,278 15 26
Czech Republic 620 278 253
Finland 461 22 340
Belgium 322 89 52
Portugal 316 313
Poland 247 198 20
Bulgaria 243 56 159
Romania 216 216
Denmark 160 4 44
Austria 157 26 86
Ireland 125 14 10 101
Slovakia 72 19 41
Lithuania 62 2
Hungary 41 11
Greece 30 30
Slovenia
Malta 5
Croatia
Cyprus
Estonia
Iceland
Latvia
Luxembourg
Total 77,071 28,828 21,026 6,143
CR3 62% 69% 63% 58%
CR5 81% 88% 89% 74%
CR7 91% 95% 98% 85%

Notes: Exports are reported based on a ten-year period due to their high year-on-year volatility. CRss7=cumulative
shares of the 3/5/7 major countries; TIV=trend-indicator value. Numbers are rounded to the nearest million

Source: Own construction based on SIPRI (2022b).
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Sectoral and sub-sectoral restructuring

To make a more detailed analysis feasible, we first focused on system integrators and suppliers of complete defense
equipment—thereby largely omitting tier suppliers and providers of MRO or upgrading services. Second, we
restricted the analysis to 20 subsectors related to “major” types of armaments. Of these, eight subsectors fall into the
aircraft sector,*® seven into the naval realm,® and five into the land industry.®? For each of the 31 European countries
covered, we first conducted country studies outlining consolidation in the 20 subsectors from 1960 to 2022, using
information from the economic literature, corporate and governmental publications, research institutes and think
tanks.®

Market structure

As Figure 1 shows, Europe’s aircraft sector experienced large-scale consolidation since the 1960s and the impact of
this process has varied among the subsectors. Concerning heavy military transport and tanker types, Airbus (created
from the leading French, German and Spanish aircraft firms) is now the sole European supplier, while in the market
for medium-sized transport and tanker aircraft, only Airbus and Leonardo remain active after the demise of Fokker
(Netherlands) and the withdrawal of BAE Systems (U.K.) and Saab (Sweden). From nine major suppliers in the
1960s, Europe’s helicopter industry is now a duopoly of Airbus (heir to the German and French industries) and
Leonardo (which has absorbed the helicopter manufacturers of Italy, the U.K., and Poland). The number of European
producers of combat and jet trainer aircraft fell from 23 in the 1960s to six in 2022, of which five (Airbus, BAE
Systems, Dassault, Leonardo, and Saab) supply advanced combat types.®*

As the development and production of combat, jet trainer, heavy and medium transport/tanker, and rotary-wing
aircraft is becoming increasingly complex and costly, these markets no longer witness the emergence of new
European competitors. Instead, they were characterized by consolidation among the established producers during the
preceding decades. In contrast, European producers of less costly or complex types (light transport and
piston/turboprop trainer aircraft) remain far more numerous, and market entries still occur.®

In the naval sector, the number of suppliers fell from more than 30 to 10 for destroyers and frigates, and from 19
to 5 for conventionally powered submarines. In most countries with large naval industries, Germany being the
exception, a sole “national champion” now dominates: BAE Systems (U.K.), Naval Group (France), Navantia
(Spain), Damen (Netherlands), Saab Kockums (Sweden), and Fincantieri (Italy). The markets for less complex and
costly vessels (including patrol ships and minehunters) remain characterized by many smaller competitors and by
new market entrants.® Aside from nuclear-powered submarines, no monopolistic or duopolistic structures were
established at a European level and only few major cross-border mergers took place. The 1999 takeover of Kockums

30 Strategic bomber aircraft, advanced combat aircraft, light combat and jet trainer aircraft, rotary-wing aircraft, heavy transport or tanker
aircraft, medium transport or tanker aircraft, light transport aircraft, and piston/turboprop trainer aircraft. Specialized variants are included
(such as electronic warfare or maritime patrol types), but ultralight aircraft are not.

31 Nuclear-powered submarines, conventionally powered submarines, aircraft carriers and large amphibious ships, destroyers, frigates,
corvettes and offshore-patrol ships, and mine-countermeasure vessels (offshore or coastal). Producers of smaller types (such as inshore
minesweepers, landing craft, patrol boats) or auxiliary ships are excluded.

32 Main battle tanks and assault guns, other tracked armored fighting vehicles, other wheeled armored fighting vehicles, guns and howitzers
(self-propelled or towed), and turrets or weapon stations (major suppliers only). Other segments (such as ammunition or non-armored logistics
vehicles) are not assessed.

33 While the scope of this article does not permit presenting the country studies in full, they are provided in the supplementary Online
Appendices A and B. See Appendices section for URL.

34 The sixth firm, Aero VVodochody, is much smaller and produces light rather than advanced combat aircraft.

35 Additional European aircraft producers with moderate capabilities are listed in Online Appendix C. See Appendices section for URL.

36 Additional European naval shipbuilders with moderate capabilities are listed in Online Appendix C. See Appendices section for URL.
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Strategic bomber aircraft

Heavy transport or tanker aircraft

Medium transport or tanker aircraft

Combat or advanced jet trainer aircraft
Rotary-wing aircraft

Nuclear-powered submarines

Conventionally powered submarines

Aircraft carriers or principal amphibious ships

Destroyers or frigates

Main battle tanks or assault guns

Other armoured fighting vehicles )

Self-propelled or towed guns/howitzers

B 1960s (Western Europe) 1960s (East-Central Europe)
@ 1990s (Western Europe) 1990s (East-Central Europe)
m2022 (Western Europe) @2022 (East-Central Furope)

Figure 1: Change in the number of major European suppliers.

Notes: Only selected categories. Companies are reported at the highest level of consolidation and restricted to major
established producers (for some categories, notably for armored vehicles, the number of suppliers would otherwise
be higher). The former Yugoslavian countries (Croatia, Slovenia) are not included.

Source: Own construction based on data collected from the economic literature, and corporate and governmental
publications (see online Appendices A and B for further information—the link is found in the Appendices section of
this document)

by HDW was revoked in 2014,%” and Fincantieri’s intended acquisition of Chantiers de 1’ Atlantique fell through in
2021. New competitors do still enter the markets however—an example being Damen which now builds amphibious
ships and aims to revive the Dutch submarine industry together with Saab Kockums (which has regained its
independence from ThyssenKrupp). German Naval Yards and Lirssen now engage in the supply of destroyers and
frigates. Babcock (U.K.) and Rauma Marine Constructions (Finland) have won contracts to supply frigates.

Decades of restructuring have integrated most armored vehicle and artillery systems industries into a single
“national champion” or into a maximum of two major firms per country. However, even when small suppliers and
licensed producers are not counted, this still leaves about five (potential) European producers of main battle tanks,
at least fourteen major suppliers of other armored fighting vehicles, and eight producers of artillery systems.

37 Bellais (2017).
38 Additional European land systems producers with moderate capabilities are listed in Online Appendix C. See Appendices section for URL.
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Prevalent type of production
Entirely or predominantly domestic | Transnational programmes with major
(including licensed production of (but not predominant) domestic
foreign designs) participation

B

Domestic

domestic company

Foreign
(@]
o

Ownership of leading

Figure 2: A categorization of domestic production modes.
Source: Own construction.

Examples of multiple national suppliers are Rheinmetall and Krauss—Maffei Wegmann (Germany), Nexter and
Arquus (France), Leonardo and Iveco Defense Vehicles (Italy), and General Dynamics UK and BAE Systems (U.K.).

National production capabilities

Figure 2 provides a classification system based on production activities and the ownership of the leading firm. It
distinguishes type A, domestic production under domestic ownership; type B, partial domestic production under a
transnational project with major participation of a domestically owned company; type C, domestic production under
foreign ownership; and type D, partial domestic production under a transnational project with major participation of
a foreign-owned domestic company. “Production” distinguishes whether a specific equipment type is mainly
produced on a domestic basis (local production of a national design or of a foreign design under license) or under a
transnational program (such as Eurofighter, Tiger, and the A400M).* “Ownership> specifies whether the leading
domestic firm is either domestically owned or controlled by a foreign company (including trans-European
corporations such as Airbus).*

For the aircraft sector, Figure 3 shows that most national industries have withdrawn from some segments since
the 1960s. Six countries no longer produce advanced combat aircraft, while a similar number discontinued the
domestic supply of jet trainer or light combat aircraft. The production of strategic bomber aircraft in Europe has
ceased entirely. Furthermore, most remaining producers of advanced combat, rotary-wing, heavy or medium
transport/tanker aircraft now conduct these activities within transnational consortia or as an integral part of a foreign
or trans-European firm. Only France and Sweden still build advanced combat aircraft independently, though Italy
produces medium-sized military transport aircraft. Light transport and piston/turboprop trainer aircraft remain in
production in a much larger number of countries.

Figure 4 shows that Europe maintains a national approach toward naval construction, with the U.K., France,
Germany, Italy, the Netherlands, and Spain still possessing the capabilities to produce most surface craft; apart from
the Netherlands, all these countries also sustain indigenous submarine industries, as does Sweden. Submarine
construction has ceased in the Netherlands, Denmark, and Croatia, and five countries no longer build frigates or

39 In Figures 3-5, ‘production’ refers to entire systems (including licensed production) or to a major participation in transnational consortia,
but not to the tier supply of subsystems and components or the final assembly of foreign-made systems.
40 Based on corporate publications, defense industry associations, news releases, and specialized literature.
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Figure 3: Change in prevalent aircraft production modes.

Notes: Only selected countries and categories. ‘Production’ refers to entire systems (including licensed production)
or to a major participation in transnational consortia, but not to the tier supply of subsystems and components or the
final assembly of foreign-made systems. ‘Germany’ in the 1960s refers to the Federal Republic of Germany.
Information on Romania’s historical production refers to the 1970s since its industry had not been fully established
in the 1960s. Categories: (1) strategic bomber aircraft; (2) advanced combat aircraft; (3) jet trainer or light combat
aircraft; (4) rotary-wing aircraft; (5) heavy transport or tanker aircraft; (6) medium transport or tanker aircraft; (7)
light transport aircraft; (8) piston or turboprop trainer aircraft. See figure 2 for lettered categorization.

Source: Own construction based on data collected from the economic literature, and corporate and governmental
publications (see online Appendices A and B for further information—the link is found in the Appendices section of
this article).

destroyers. So again, European level developments can conceal the true impact of consolidation at the national level.

In the land sector, Figure 5 shows that more than a dozen European states still maintain production capabilities
for armored fighting vehicles other than main battle tanks. This is roughly comparable to the 1960s (although the
magnitude of the production capabilities may have been reduced). On the other hand, the number of countries with
main battle tank industries has halved. Overall, the restructuring of the land sector was largely national, although
some important cross-border mergers and acquisitions have taken place. These were mostly takeovers by much larger
foreign competitors,** with some mergers between competitors of more comparable size also happening. In 2003, the
leading armored vehicle producers of Austria (Steyr—Daimler—Puch Spezialfahrzeug), Spain (Santa Bérbara
Sistemas) and Switzerland (Mowag) were consolidated into GDELS.* In 2015, the Franco-German KNDS alliance
of Nexter and Krauss—Maffei Wegmann was formed, followed in 2019 by the establishment of Rheinmetall BAE

Systems Land.

41 Such as the consolidation of the Dutch armored vehicle industry into Rheinmetall and Krauss—Maffei Wegmann (Caralp, 2017),
Rheinmetall’s acquisition of Oerlikon—Contraves Defense (Switzerland), the integration of Hagglunds and Bofors (Sweden) into BAE Systems,
and the transfer of Slovakia’s MSM Group to the Czechoslovak Group.

42 Followed by further acquisitions and partnerships in Germany, the Czech Republic, Denmark, Portugal, and Romania.
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Prevalent production mode in the 1960s Prevalent production mode in 2022
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Figure 4: Change in prevalent naval shipbuilding modes.

Notes: Only selected countries and categories. ‘Production’ refers to entire systems (including licensed production)
or to a major participation in transnational consortia, but not to the tier supply of subsystems and components or the
final assembly of foreign-made systems. Information on Germany and Croatia in the 1960s refers to the Federal
Republic of Germany and the Socialist Republic of Croatia (within Yugoslavia). Categories: (1) nuclear-powered
submarines; (2) conventionally powered submarines; (3) aircraft carriers or large amphibious ships; (4) destroyers;
(5) frigates; (6) corvettes or offshore-patrol ships; (7) mine-countermeasure vessels (offshore or coastal). See figure
2 for lettered categorization.

Source: Own construction based on data collected from the economic literature, and corporate and governmental
publications (see online Appendices A and B for further information—the link is found in the Appendices section of
this article).

Taken together, these assessments show that national capabilities have often disappeared even though the supply
of almost the entire range of aircraft, naval, and land systems is maintained on a European level. Production is now
concentrated in fewer countries as compared to earlier decades, and national programs have often been replaced by
collaboration.
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Figure 5: Change in prevalent land systems production modes.

Notes: Only selected countries and categories. ‘Production’ refers to entire systems (including licensed
production) or to a major participation in transnational consortia, but not to the tier supply of subsystems and
components or the final assembly of foreign-made systems. ‘Germany’ in the 1960s refers to the Federal
Republic of Germany. Information on Romania’s and Spain’s historical production refers to the 1970s as their
industries had not been fully established in the 1960s. Categories: (1) main battle tanks or assault guns; (2) other
types of armoured fighting vehicles (a: tracked; b: wheeled); (3) self-propelled or towed guns/howitzers; (4)
armoured vehicle turrets or weapon stations. See figure 2 for lettered categorization.

Source: Own construction based on data collected from the economic literature, and corporate and governmental
publications (see online Appendices A and B for further information—the link is found in the Appendices
section of this article).

Leading defense firms resulting from consolidation

Companies with high defense dependency are potentially at higher risk if domestic budgets fall or foreign defense
market competition increases.** On the other hand, diversified firms with low defense dependency may be less
committed to promoting their defense business* and experience larger commercial consolidation pressure.*® State-
ownership can inhibit necessary corporate restructuring and cross-border consolidation,* but as Hartley (2019) points
out, cross-border mergers may require governmental support even if the participating defense firms are not state-
owned.

43 Mélling (2015).

44 Fleurant and Quéau (2014).

45 Andersson (2001).

46 Belin et al. (2019); Balis (2013); Briani et al. (2013).
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Table 3: Leading European aircraft manufacturers (2021)

Defense sales Defense State
(aircraft segment,  dependency  ownership
Company Country in USD million) in % in % Capabilities
Airbus Trans-European 9,872 18 25.9 2/3/4/5/6/7/8
BAE Systems United Kingdom 8,380-8,860 97 0 2/3
Leonardo Italy 6,840-7,610 83 30.2 2/3/416/7
Dassault Aviation  France 6,250 73 0 217
Saab Sweden 1,340-1,380 90 0 2/3
Pilatus Aircraft Switzerland 484 33 0 718

Notes: Sales are approximate. Since the definition of “aircraft” or “aerospace” operations varies among the
firms, column 3 states maximum values. Where possible, revenues unrelated to military aircraft have been
excluded. The British Government holds a “special share” in BAE Systems. Capabilities: (2) advanced
combat aircraft; (3) jet trainer or light combat aircraft; (4) rotary-wing aircraft; (5) heavy transport or
tanker aircraft; (6) medium transport or tanker aircraft; (7) light transport aircraft; (8) piston or turboprop
trainer aircraft. Includes licensed production and major participations in national or transnational consortia.
Source: Own compilation based on SIPRI (2022c), Defense News (2022), corporate and governmental
sources.

Table 4: Leading European naval shipbuilders (2021)

Defense sales (naval Defense State ownership in
Company Country segment, in USD million)  dependency in % % Capabilities
BAE Systems  United Kingdom 5,160-6,440 97 0 1/3/4/5/6/7
Naval Group France 4,740 99 62.3 1/2/3/4/5/6/7
Fincantieri Italy 2,980 36 71.3 213141516
ThyssenKrupp ~ Germany 1,800-2,390 6 0 2/4/5/6
BIG United Kingdom 1,280 55 0 3/5/6
Navantia Spain 1,080 70 100 2/314/51617
Llrssen Germany 600-700 40-50 0 4151617
DSG Netherlands 400-700 15-25 0 3/4/5/6/7
Saab Sweden 390-400 90 0 2/6/7
CdA France 200-300 10-15 84.3 3/5/6
Privinvest Trans-European 130-200 n/a 0 4/5/6

Notes: Sales are approximate. Since the definition of “naval” operations varies among the firms, column 3 states maximum
values. Where possible, revenues unrelated to military vessels have been excluded. Defense sales of Privinvest include
German Naval Yards and Lindenau in Germany, CMN in France, and Isherwoods in the U.K. The British Government holds a
“special share” in BAE Systems. Capabilities: (1) nuclear-powered submarines; (2) conventionally powered submarines; (3)
aircraft carriers or large amphibious ships; (4) destroyers; (5) frigates; (6) corvettes or offshore-patrol ships; (7) mine-
countermeasure vessels (offshore or coastal). n/a=no data available; BIG=Babcock International Group; CdA=Chantiers de

I’ Atlantique; DSG=Damen Shipyards Group.

Source: Own compilation based on SIPRI (2022c), Defense News (2022), corporate and governmental sources.

As Table 3 shows, Europe’s capabilities in military aircraft are concentrated in just five leading firms (Airbus,
BAE Systems, Leonardo, Dassault, and Saab). BAE Systems is by far the largest European defense firm in total
defense sales, but ranks below Airbus if only the aircraft-related turnover is considered. Indeed, Airbus’ defense-
related aircraft sales exceeded those of Dassault by almost 60 percent, and those of Saab and Pilatus Aircraft by a
factor of 7 and 20, respectively. Governmental ownership was reduced to a minority stake in Airbus and Leonardo,
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and to a “golden share” in BAE Systems. The companies also vary in their defense dependency, ranging from 18%
(Airbus) to 97% (BAE Systems), and in their diversification (with Airbus and Leonardo having broader aircraft
portfolios). If the proposed EADS/BAE Systems merger had happened, it might have marginalized Dassault and
Leonardo.

Europe’s naval sector is likewise very unevenly distributed, as relatively few shipbuilders account for most naval-
related defense sales. While there are some limitations to the available information, Table 4 suggests that BAE
Systems was the largest European naval supplier in 2021, followed by Naval Group, Fincantieri, ThyssenKrupp,
Navantia, Lirssen, Damen Shipyards Group., and Saab. Babcock’s position is difficult to assess due to the
particularly large share of maintenance and service activities in its naval revenues. In contrast to Europe’s largest
aircraft firms, three leading naval shipbuilders (Naval Group, Fincantieri, Navantia) still operate under governmental
control.

Table 5 shows that Rheinmetall, KNDS (comprising of Nexter and Krauss—Maffei Wegmann), BAE Systems, and
General Dynamics’ major European subsidiaries (GDELS and General Dynamics U.K.) are the largest European
producers. Most of BAE Systems’ land-based revenues, however, are generated by its U.S.-based subsidiaries. In
2019, Rheinmetall acquired a majority in BAE Systems’ U.K.-based military vehicle business. The size differential
vis-4-vis Europe’s next-largest armored vehicle suppliers (Arquus, lveco Defense Vehicles, PGZ, Leonardo,
Czechoslovak Group, and Patria) is substantial. The data also shows that firms with higher land sales usually have
more diversified portfolios (although there are some exceptions).

Table 5: Leading European land systems manufacturers (2021)

Defense sales (land Defense State ownership
Company Country segment, in USD million)  dependency in % in % Capabilities
Rheinmetall Germany 2,860-3,570 67 0 1/2a/2b/3/4
KNDS Trans-European 3,030 95 50 1/2a/2b/3/4
BAE Systems United Kingdom 2,750-3,180 97 0 1/2a/2b/3/4
GDELS & GDUK  Trans-European 730-1,270 69 0 2a/2b/3/4
Arquus France 620 1 0 2b/4
IDV Italy 560-730 2 0 1/2a/2b/3
PGZ Poland 500-700 90 100 1/2a/2b/3/4
Thales Group France nla 51 25.7 2b/4
Leonardo Italy 250-580 83 30.2 1/2a/2b/3/4
John Cockerill Belgium 370-420 35-40 0 4
Kongsberg Norway 210-280 37 50.001 4
CSG Czech Republic 140-210 60-75 0 2b/4
Patria Group Finland 140-200 93 50.1 2b/3/4
RUAG MRO Switzerland 120-210 86 100 3/4

Notes: Sales are approximate. Since the definition of “land” operations varies among the firms, column 3 states maximum
values. Where possible, revenues unrelated to armored vehicles and artillery systems have been excluded. Leonardo only
supplies armored vehicles via CIO (a joint venture with Iveco Defense Vehicles). Defense dependency rates for GDUK,
GDELS, Arquus and Iveco Defense Vehicles refer to the parent firms (General Dynamics, Volvo Group, CNH Industrial). The
British Government holds a “special share” in BAE Systems. The French Government holds a “golden share” in Nexter
(which makes up 50% of KNDS) and Thales. Capabilities: (1) main battle tanks or assault guns; (2) other types of armored
fighting vehicles (a: tracked; b: wheeled); (3) self-propelled or towed guns/howitzers; (4) armored vehicle turrets or weapon
stations. n/a=no data available; CSG=Czechoslovak Group; GDELS=General Dynamics European Land Systems;
GDUK=General Dynamics UK; IDV=Iveco Defense Vehicles; KNDS=Krauss—Maffei Wegmann + Nexter Defense Systems;
PGZ=Polska Grupa Zbrojeniowa.

Source: Own compilation based on SIPRI (2022c), Defense News (2022), corporate and governmental sources.
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Defense electronics warrants a brief reflection as it now accounts for a large share of European defense production.
47 As Table 6 shows, the combined sales of the five largest suppliers (about USD 22.2-25.5bn) significantly exceed
those of the leading firms from the naval (USD 16.0-17.8bn) and land systems sectors (USD 10.0-11.8bn). Only the
aircraft sector offers higher combined revenues (USD 32.7-34.0bn), although we cannot rule out that these sales
might also include an electronics component. In contrast to the land and naval sectors, no leading defense electronics
company still operates under majority public ownership.

This does not necessarily imply that the “older” industries are on the way out, as 23 of Europe’s 30 largest defense
firms generate most of their revenues in segments other than defense electronics.”® More importantly, defense
electronics solutions form an integral part of equipment delivered by the “traditional” sectors, and we may expect
this Table 6: Leading European defense electronics manufacturers (2021)

Defense sales Defense State
(electronics segment, dependency ownership

Company Country in USD million) in % in %
Thales Group France 7,800-9,300 51 25.7
Leonardo Italy 5,500-6,700 83 30.2
BAE Systems United Kingdom 5,960-6,480 97 0
Hensoldt Germany 1,610 92 25.1
Safran France 1,100-1,400 28 11.2
Saab Sweden 1,300-1,330 90 0
Rheinmetall Germany 1,102 67 0
QinetiQ United Kingdom 1,000-1,300 83 0
Airbus Trans-European 700-980 18 25.9
Ultra Electronics ~ United Kingdom 920 79 0
Indra Sistemas Spain 752 19 18.7
Thales Group France 7,800-9,300 51 25.7

Notes: Sales are approximate. Since the definition of “defense electronics” and associated
operations varies among the firms, column 3 states maximum values. The British Government holds
a “special share” in BAE Systems and QinetiQ, respectively. The French Government holds a
“golden share” in Thales.

Source: Own compilation based on SIPRI (2022c), Defense News (2022), corporate and
governmental sources.

integration to increase further in the future.*® The rise of the defense electronics sector may therefore (at least in part)
also be considered a by-product of Europe’s strong position in the more “traditional” defense-industrial sectors.

47 “Defense electronics” is defined as all military command, control, communications, computers, intelligence, surveillance, target acquisition
and reconnaissance (C4ISTAR) activities, plus related electronic components and certain space systems.

48 SIPRI (2022c), Defense News (2022) and own research based on Bureau van Dijk’s (2022) ORBIS database.

49 Dowdall et al. (2004) illustrate the rising importance of avionics in combat aircraft.
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Conclusion

While the end of the cold war spurred consolidation in the defense industrial sector, a complex interplay of national
and trans-European restructuring processes had, in fact, started much earlier. This reflected long run pressures of
rising R&D cost, rising production costs, and technological change—all driven by industrial and political factors. To
see this clearly requires the disaggregated analysis undertaken here. Subsectors had varying experiences with the
number of important European suppliers contracting since the 1960s by between 29% and 80%. In some subsectors,
the reduction was larger from the 1960s to the 1990s than that between the 1990s and 2022. The overall reduction
was somewhat larger for the aircraft sector than for the naval and land segments, but sub-sectoral developments often
differed from this broad trend.

Some segments of the aircraft sector are now characterized by European duopolies and monopolies, but five
European firms maintain advanced combat aircraft production. Further, although the total number of remaining land
systems manufacturers and naval shipbuilders far exceeds the number of aircraft producers, there are as many
European combat aircraft manufacturers as there are suppliers of main battle tanks and conventional submarines. For
East-Central European countries, the reductions were even higher, as their defense industries experienced larger
economic shocks with the end of the Cold War.

A degree of national autonomy has often been relinquished to preserve industrial capabilities, particularly in the
aircraft sector. As of 2022, no single European country builds heavy transport aircraft independently. Only Italy
produces medium transport aircraft on its own, and all national helicopter industries are controlled by Leonardo and
Airbus. Besides transnational integration, consolidation has also advanced via unilateral withdrawals from specific
subsectors—uwith the loss of individual capabilities becoming much greater if the 1960s are used as a baseline. Using
disaggregate information highlights that the consolidation process experienced by Europe’s defense industry is likely
to be understated if only aggregate analyses are undertaken.

Further attributes of consolidation trends deserve mention. Public interest may suppress market forces that would
otherwise initiate consolidation, but at other times, governments have spearheaded rapid sectoral consolidation of
nationalized firms. Consolidation is often preceded by collaborative programs, which can strengthen industrial ties
and provide a foundation for later mergers. However, competitors with weak industrial ties may also merge and only
later align their portfolios. Finally, we can sometimes attribute disappearing capabilities to changing requirements
stemming from technological progress (rather than to industrial consolidation).

It has been suggested that advances in manufacturing due to the ongoing “Fourth Industrial Revolution” could
establish new modes of defense-industrial cooperation, lessen the need for centralized production, and permit shorter
production runs.®® This may result in the deceleration of the identified six-decade trend of concentrating complex
defense systems production into fewer European countries and firms.
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Abstract

While existing literature has considered the relationship between oil and conflict, most of the studies have failed
to consider mechanisms that might mediate the effect of the fluctuating market price of oil on conflict. We theorize
that the military capacity of the state is a key mediating mechanism for understanding the relationship between
shifting oil market prices and conflict intensity. We argue that states which rely upon oil sales to fund a large
portion of government spending will have a more difficult time maintaining conflict-reducing state capacity during
times in which oil prices are below previously prevailing averages for extended lengths of time. Using country-
year data in 67 conflict states from 1989-2019, we find that low average oil prices are associated with lower
military spending which in turn is associated with higher rates of battle fatalities in existing civil conflicts.

component of this relationship is an increased risk of intrastate conflict in oil rich nations, a “curse” which can

lead to instability in regions important to the global energy market.! Research on the impact of oil on intrastate
conflict however tends to treat oil as a constant, contrasting with a reality in which oil prices are continuously in flux.
Indeed, there has been significant variation in crude oil prices since 1980, with prices often settling at multi-year
averages that are significantly higher or lower than previously. This leads to a lingering question in the literature,
what impact does variation in the price of oil have on intrastate conflicts?

This paper addresses this gap in the literature, theorizing that fluctuating oil prices affect the intensity of civil
conflict through an intervening variable, military expenditures. While we theorize that the impact of higher oil prices
is higher military expenditures and lower combat fatalities, we also recognize that the link between higher military
expenditures and civil conflict intensity may be non-linear.

Drawing on crude oil prices, military expenditures, and conflict severity data we examine 67 conflict states from
the period of 1989-2019, demonstrating that low average oil prices are correlated with higher battle fatalities in
existing civil conflicts. We also demonstrate the role of our proposed causal mechanism, showing that low average
oil prices are associated with lower military expenditures, which are in turn associated with higher battle fatalities in
low-intensity conflict states.

The remainder of this article starts with a review of relevant literature on oil prices, conflict, and state capacity—
to provide context for our analyses. This is followed by defining the theoretical approach and establishing the primary
hypotheses. Next is a description of the data used to test the hypotheses and, subsequently, the results of the empirical
evaluation are given. The article then closes with some conclusions.

The relationship between oil and conflict is one which has given rise to broad scholarly interest. One identified

1 Ross (2012).
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Literature on oil prices and civil conflict

Many examinations of oil and civil conflict focus on rebel
incentives. The notion that natural resources would
provide a valuable “prize™? or an opportunity to make
conflict more viable by offsetting the costs of rebellion®
is well founded in the literature. Scholars have likewise
examined the potential linkage between other lootable
natural resources and conflict onset, with mixed results.*

ENGLUND ET AL., The effect of oil price changes on conflict intensity in rentier states p. 30

For states which rely upon oil sales to fund a large portion
of government spending, low average oil prices are
associated with lower military spending which in turn is
associated with higher rates of battle fatalities in existing
civil conflicts.

Further to this, the changing energy economy towards less
oil-reliance will hold serious consequences for states that
derive significant government revenue from the sale of oil.
One of these effects is likely to be the reduced capacity for

. . . . oil reliant states to prosecute ongoing civil conflicts.
For instance, work has found that loss of income (in this P going

case from labor-intensive agriculture) can serve as a

catalyst for conflict when it impacts a politically marginalized ethnic group.®> There has been a specific interest on
the role that oil plays in conflict. The “oil curse” is a theory that has received considerable attention in the literature,
focusing primarily on intrastate conflict onset.® Some leading scholars such as Ross argue that the presence of onshore
oil production provides a financial incentive for would-be rebels and opposition forces to resort to armed conflict.’

We hypothesize that the price of oil does not meaningfully affect the incentive of potential separatist rebels. Those
with very poor economic opportunities (i.e., a lack of alternatives) will be similarly enticed by potential spoils from
oil revenue regardless of prices.® Rebels would still get a larger share of the revenue if they alone controlled the oil
reserves instead of the existing central government. This mechanism occurs regardless of prices.® Thus we consider
rebels to be insensitive to oil price shocks.

In contrast to the incentive approach described above, some find that oil revenue can increase a state’s ability to
“pay off” opposition and thus lower the probability of civil conflict.’® This suggests there are multiple potential
mechanisms to understand oil’s effect on conflict, particularly relating to the resources at the disposal of the state and
how that impacts on whether it can stave off rebellions.

Oil, like other commaodities, varies in pricing, which begs the question as to whether its value to rebels and states also
varies. While other researchers have examined the linkages between oil prices and conflict, they have often
exclusively focused on interstate conflicts.!* Increases in the price of oil can in fact lead to an increase in state capacity,
in the form of military capacity used in interstate conflict.!? Positive resource shocks, however, could also allow the
state to strengthen its security measures and control and suppress or buy off internal rebellion.*

There are indeed some studies that have examined commodity prices and civil conflict. Several analysts have
focused on agricultural commodity prices and their relationship with conflict, with important trends emerging.
However, these studies tend to focus on either the opportunity cost of insurrection or the state prize model.** Under
the opportunity cost model, falling agricultural yields make rebellion more appealing as an alternative to agricultural
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production.’® The state prize model assumes that rising prices increase rebel incentives to capture lootable resources.
Others argue that sub-Saharan African states, which rely on tropical agricultural commodities and mineral wealth, are
less likely to see conflict when high agricultural prices provide laborers an alternative to mining and competition over
its spoils.'® Low agricultural prices, however, increase the attractiveness of the mineral sector and thereby fuel conflict
onset. A meta-analysis mirrors this line of reasoning, showing that rises in agricultural prices decreases conflict
likelihood, while rises in oil prices increases it.!’

However, other recent work has suggested that lootable, capital-intensive resources like oil are less likely to affect
rebel conflict incentives than labor-intensive resources.*® Price shocks to labor-intensive resources are more likely to
provoke conflict given the greater returns and employment opportunities, rather than capital intensive resources like
oil and gas. Despite this, commodity price shocks (including oil price shocks) have been shown to effect conflict
intensity—measured in battle deaths, conflict onset and duration, and coups. Notably, rising oil and mineral prices
have been associated with shorter, less intense conflicts in recent studies, including in a key 2014 study by Bazzi &
Blattman.*® While this study focused primarily on agricultural price shocks, and bundled oil and gas price shocks with
mineral price shocks, it provides an important addition to the literature and some basis for our approach. Notably, this
study did not provide an empirical treatment of the mechanism, which was loosely explained as military spending
and state capacity. However, the authors argue that “the evidence tips...toward a ‘state capacity’ effect”. Other
approaches have reached competing conclusions such as income shocks, due to rising oil prices in the 1990s,
increasing violence in Colombia during a notoriously long-lasting civil conflict in that state.?

In sum, oil price fluctuations ought to have important implications for civil conflict. However, the literature does
not clearly link oil price fluctuations with civil conflict in the way described in this article, which is through the
transmission mechanism of state military capacity (although some studies suggest this). When oil prices are high and
the state can both produce and generate revenues from oil, then conflicts will subside as the state is better able to fund
counter-insurgency measures against rebels. The next two subsections briefly discuss the literature around both sides
of this mechanism to provide a basis for our theoretical approach.

State capacity, military expenditures, and conflict
The ability for the state to project power and engage with belligerents is a long-standing explanatory factor for
conflict. States must be able to reach and control far and difficult to reach corners of its territory.? Large militaries
can help with favorable outcomes for the government (assuming that they can win quickly) and have been linked to
primary commodity exports.?? Recent work has also linked military capacity to the prevention of civil conflict onset.?®
Others have reached similar findings about the effect of military capacity on conflict duration and intensity by
examining military expenditures specifically as a measure of military capacity.?*

The literature’s debate on state capacity measures and its relationship to conflict onset is long-standing. Relative
to conflict onset, there is a smaller literature on how military state capacity affects conflict severity.?® Most literature
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24 Hendrix (2010).
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focuses on the relationship between state capacity and conflict onset using static measures such as the size of the army
or gross domestic product. These studies do not provide much information about how state capacity affects ongoing
conflict. Moreover, the determinants of conflict onset differ from severity.? Recent work has shown how various
state level factors can explain conflict intensity and duration such as state economic conditions?” and regime and
cultural characteristics.?® Military capacity is likely to affect the severity of conflict as the government works to defeat
insurgents. National militaries with combined arms capabilities, or mechanized infantry, armor, and air units working
in tandem, are correlated with shorter civil conflict duration.?® Such capabilities, not only in the form of equipment,
but in the necessary training in tandem, require significant investments. Building on existing work, we focus here on
military state capacity and factors related to conflict intensity, conceptualized as conflict-related battle deaths.*® We
depart from this work by arguing that impacts on state capacity overwhelm impacts on rebel capabilities or incentives,
as oil rents enable more military spending and leave governments better equipped to fight rebels.

In sum, there is reason to suspect that military capacity is an important variable in determining the intensity of
ongoing civil conflict, and that military expenditure is a reasonable means by which to estimate this capacity.

Oil and military expenditures
As discussed, military strength and the state’s capacity for coercion is an important variable for examining conflict
intensity. However, how fluctuating oil prices impact oil-dependent states’ coercive capacity is still an open question.
Revenue reflects the ability of the state to fund operations, namely conflict relevant operations, that are important to
the course of conflict. Scholarship on the link between decreasing oil prices and shrinking military expenditures has
been mixed, but generally favors a positive correlation. Military expenditures were found to be inelastic relative to
variations in oil revenues in one study of five major oil producing states between 1997-2007.3! Likewise, a similar
analysis of Gulf Cooperation Council (GCC) states found limited correlation between oil price volatility and increases
in military expenditures.® However, a positive effect was found in non-GCC Middle East and North African (MENA)
states in a similar study.®® The study argued that corruption plays a mediating role between oil rents and military
spending, with oil having a larger, more positive impact on military spending in polities which are more corrupt. This
finding is also reinforced by work linking higher oil rents with greater military expenditures in MENA states.* Other
studies posit a positive relationship between oil rents and military spending in GCC states as well.*®

These findings of a positive relationship have been substantiated by several case studies including Chad*®,
Algeria®, and Iran.®® Scholars have generally supported a positive correlation between oil wealth and military
spending in non-democratic countries.® Various causal mechanisms linking oil revenue to military spending have been
proposed in prior literature such as corruption*®, buying the loyalty of the military*, or a combination of these
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variables.*?

In sum, it seems clear that positive resource shocks, such as those created in oil-reliant states by a significant and
lasting increase in the price of oil, ought to often result in greater military expenditures. However, the literature
contains gaps in our understanding of oil resources and conflict intensity, as well as unclear mechanisms surrounding
how price fluctuations may impact this relationship. With this article, we seek to clarify one mechanism by which this
relationship is governed. Specifically, we suspect that oil revenues support military spending, and that greater military
spending increases state capacity to suppress rebellion. Next, we present a theory, focused on state military capacity,
that seeks to address these concepts directly.

A theory of oil price shocks and conflict in rentier states
In conflict states in which the central government budget is heavily reliant on oil revenues, we predict that significant
negative changes in price will impact on the ability of the government to finance security measures in areas vulnerable
to rebellion. States are best suited to prevail in intrastate, and particularly counter-insurgency, conflicts when their
forces are well equipped and properly trained, both of which are resource-intensive endeavors. Positive resource
shocks allow the state to strengthen its security measures and control and suppress or buy off rebellion.* Rising oil
and mineral prices are therefore associated with shorter, less intense conflicts.** Below, we introduce three hypotheses
to support this position.

If our core hypothesis proves correct, then we will have shown that an increase in oil prices leads to more effective
security and less battlefield fatalities. We would then expect that greater oil prices correlate to lower battlefield
fatalities in oil reliant states:

Hypothesis 1 (H1): An increase in oil prices will be correlated with a decrease in combat fatalities, i.e., “battle
deaths,” in conflict states reliant on oil, relative to those not reliant on oil, all else being equal.

In states dependent on the sale of oil, higher prices lead to more revenue. These higher revenues lead to more military
and security spending, allowing states to fund additional soldiers, police, and other security personnel. This increase
in security capacity leads to a reduction in rebels’ ability to operate, and so ought to reduce the number of battle
deaths—as in the medium term rebels scale back operations or lay down their arms.

To test the mediating variable in this hypothesis, we also examine whether oil prices impact oil-dependent states’
military expenditures. In line with the conclusions of previous scholars who demonstrated a correlation between oil
rents/revenue and military spending®, we theorize a correlation exists between oil prices and military expenditures
among states more reliant on oil rents. As the price of oil rises, rentier states highly dependent on oil will see a growth
in revenue. As their revenue increases, these states will be inclined to dedicate more resources to the military. In
contrast, when oil prices drop along with rents, states will respond with cuts to military spending:

Hypothesis 2 (H2): When oil prices are at high average levels, oil dependent conflict states will have higher levels
of military expenditures relative to periods of low oil prices, all else being equal.

States can derive oil rents from a variety of sources, such as through taxation or the capture of profits through state-
owned enterprises. Depending on the time of year and how the state budgeting process works, the impacts from a
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positive or negative shock to revenue could happen in the same or following year. We examine both scenarios by
testing lag variables for both H1 and H2.

Lastly, we propose to link this measure of state capacity; military expenditures, with the primary dependent
variable from H1, i.e., “battle deaths”. WWhen state military expenditures are higher, this ought to reduce the number
of battle deaths from civil conflict as the security environment improves. However, the relationship between these
variables is complex and may be nonlinear. For example, increases in military capacity may lead to “crackdowns”
that temporarily lead to higher battle deaths. However, for most states in civil conflict, we predict that this relationship
will be negative:

Hypothesis 3 (H3): When oil dependent conflict states have higher military expenditures, this will be correlated
with a decrease in combat fatalities, i.e., “battle deaths”, relative to when military expenditures are lower, all else
being equal.

One way we choose to examine this possibility of a nonlinear effect is by splitting the sample along the lines of
conflict intensity.

Data

67 conflict states with varying degrees of oil dependence from 1989-2019 were considered. Since government
budgets do not fluctuate daily like oil prices, an average over a longer term is the most appropriate measure, thus our
unit of analysis is measured at the country-year. We employ several methods to estimate the effect of the primary
independent variable, oil prices. Government spending decisions are typically made in advance, so a lagged measure
which captures the dynamic shifts in oil prices from year to year is prudent. We tested a one-year average of crude
oil prices for our primary measures. This data was obtained from the Federal Reserve Bank of St. Louis FRED dataset,
a widely accepted benchmark for crude oil prices.*® We opted to use the West Texas Intermediary (WT]I) price of oil
instead of Brent. These two measures are highly correlated, and the results using Brent were substantively
indistinguishable from using WTI.

Second, we expect the effect of oil prices to appear primarily in states that are heavily dependent on oil for
government revenue. Therefore, we employ a measurement of relative oil rents. Oil rents are a continuous variable
which indicates the percentage of total GDP which was derived from the sale of oil each year. This data can be
obtained from the World Bank Open Data online database.*” Ross (2012) uses oil income per capita as his primary
measure of a petro-state. However, there are some concerns about this measure. The measure does not estimate the
relative importance of oil to the overall economy, the degree to which the government derives state revenue from it, or
independent effects from changes to GDP—Ieading researchers to consider other measures in more recent work.*® For
this reason, we opt to use oil rents as a percentage of GDP, which provides a better estimate of how important oil is
to the overall economy.

Oil reliant states ought to have greater capacity to deal with rebels when oil prices are high. To test this hypothesis,
we examine the impact of oil prices on military expenditures, and the impact of military expenditures on conflict
intensity. When military spending is high, governments ought to have additional military resources to devote to
suppressing armed rebellions and providing security. When these resources are scarcer, governments may need to scale
back military and security operations, potentially allowing groups more opportunity to sustain and intensify an armed

46 U.S. Energy Information Administration (2020).
47 The World Bank (2020).
48 Wright et al. (2015).
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rebellion. For example, Nigerian military spending was at an all-time high in 2011, which coincided with a peak in
the two-year average price of oil during the same year. Oil prices hit a two-year low in 2014, and Nigerian military
expenditure that year was less than half the value than in 2011.° Our data on military expenditures was obtained from
a dataset on military expenditures developed by the Stockholm International Peace Research Institute, which is
integrated into the World Bank Open Data online database. We use military expenditure in constant U.S. dollars
(USD) as our primary measure.

Rebel-incentive based theories are limited to describing the behavior of rebels located in regions with onshore oil
reserves and little economic opportunity cost for rebellion.® However, our theoretical mechanism ought to work in
any conflict-prone oil state, regardless of the type of rebel (secessionist or non-secessionist) or location of reserves.
However, key conflict-related independent variables identified in prior studies, such as overall GDP, still need to be
included.

We expect that states with higher military expenditures will have less intense civil conflicts. There are multiple
series that allow for the creation of a variable measuring conflict intensity—this article uses battle-related deaths.
Another possible measure is found by aggregating battle-related deaths and deaths from one-sided violence (i.e.,
civilian deaths), but we view these measures of violence and conflict intensity as separate, with the latter not capturing
conflict between government forces and rebels, but rather crimes against civilians, which is a theoretically distinct
phenomenon. Therefore battle-related deaths are used here as the measure of conflict intensity—obtained from the
UCDP Battle-Related Deaths Dataset.>

The Uppsala Conflict Data Program (UCDP) defines an armed conflict as a contested incompatibility that concerns
government and/or territory over which the use of armed force between two parties, of which at least one is the
government of a state, has resulted in at least 25 battle-related deaths in one calendar year. Battle-related deaths refer
to those deaths caused by the warring parties that can be directly related to combat.

Our dataset includes approximately 1,200 country-year cases of states in which civil conflict was occurring and
for which we have both a measurement of battle related deaths and a measurement of the share of oil sales in the
state’s GDP. Among the universe of civil conflict states in the dataset, that average level of military spending was
USD 7.1bn. The average level of oil rents as a share of GDP was 4.75%. The mean level of yearly battle deaths was
703, ranging from 25 to 30,000—however, most civil conflict state cases saw fewer than 500 fatalities per year. The
mean level of military expenditure as a percentage of GDP and as a percentage of total government spending was
3.2% and 11.9%, respectively.

The conflict models used here incorporate several controls for confounding variables. The first of these is
population size—a larger population size ought to be predictive of a higher number of battle deaths in a civil conflict.>?
Among other control measures used were a security effectiveness score taken from the Center for Systemic Peace
(which also produces the well-known Polity series).>® A higher score on this index indicates a less secure state,
making it a good indicator of state capacity. Lastly, GDP was also introduced as a control variable, another measure
of relative state capacity and size.>* The models also include fixed effects which are described in detail in the results
section.

The model examining military expenditures and conflict carries some concern about endogenous variables. States
in more severe conflicts will tend to spend more on the military. The presence of this effect serves to work against

49 Stockholm International Peace Research Institute Data (2018).
50 Ross (2012).

51 Davies et al. (2023); UCDP(2023)

52 Bruckner (2010).

53 Center for Systemic Peace (2022)

54 d’Agostino et al. (2011).
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our hypothesis, and we control for it by incorporating previous period conflict intensity as a control, as well as fixed
effects.*

The spending models include controls for GDP, total currency reserves (excluding gold), and government debt—
all taken from the World Bank data. Each of these measures ought to be expected to be positively related to military
spending, as they are measures of government resources and state capacity.®® The spending models also include
controls for fixed effects.

An initial examination of this aggregated data indicates support for H1. A full move across the range of observed
price values for WTI Crude Qil in the dataset (from the lowest observed price to the highest) is predictive of over 50
fewer monthly deaths in ongoing civil conflicts on average among the most oil-reliant conflict states observed (where
oil rents were greater than 20 percent of GDP). A figure illustrating this association can be found in the appendix. In
the next section we rigorously examine the data to determine the strength and characteristics of this relationship.

Results

To examine our hypotheses using this data, we first subdivided the full set of conflict states into a smaller subset of
“oil states”. States that saw the sale of oil comprise a mean value of 10% or more of GDP over the observation period
were designated as “oil states”. These oil states ought to be most sensitive to the impact of oil price fluctuations on
state capacity. We also designated a smaller subset of “extreme oil states”—states in which the sale of oil was over
20% of GDP. Among the sample, there were 8 “oil states” and 5 “extreme oil states”, comprising about 197 and 104
total cases respectively.

The first set of models were designed to test the impact of oil price changes on battle deaths in these oil reliant
states. We employed four measures for oil prices. First, a simple measure of the mean price for WTI in the current
year. Second, a measure of the prior year’s mean price. The reason for testing a lagged variable here was because
increases or decreases in the price of oil may not impact state revenues until a later period in states where budgets are
set the year prior. The next two measures evaluate the change in WTI prices in percentage terms from the prior year’s
mean. We include a measure of the change relative to the prior period mean (i.e., the change for the current year),
and a measure of the change between the prior period and the period preceding that (i.e., the change for the prior
year). These measures provide a variety of ways to evaluate the degree to which oil prices changes may impact
conflict-reducing state capacity.

Our standard specification approach for the first set of models was to use ordinary-least-squares (OLS) regression
models with fixed effects for state errors. State fixed effects are particularly important as states have wide endogenous
variation in the number of battle deaths.>” In this first test of Hypothesis 1, we specify the following four basic models
of yearly conflict battle deaths:

Battle Deathsii = Bo+B1WTI Pricei.+ B2log(population)i:+ BsSecScorei:+ Bslog(GDP )i+ Ci+ e
Battle Death st = Bo+ B1WTI Priceit1)+ B2log(population)i:+ BsSecScorei: + Balog(GDP )it + Ci+ e

Battle Deathsi

Bo + BiWTI PriceChangei+ Bolog(population)i:+ BsSecScorei: + Balog(GDP )i+ Ci+ e

Battle Deathsi = Bo+ B1WTI PriceChangeit-1)+ B2log(population);.+ BsSecScorei:+ Bslog(GDP )i+ Ci+ e

55 d’Agostino et al. (2011).

56 Ali and Bhuiyan (2022).

57 Fixed effects for time were not included in this model due to poor model fit. Fixed effects for time are used in the interactive effects
regressions presented later in this section and tested for all subsequent regressions.
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As Table 1 illustrates, we find that three out of four measures of oil price levels were significantly and negatively
associated with the number of battle deaths in the state. An increase in the price of oil by USD 50 was associated
with roughly 15 fewer battle deaths per year. While this figure appears rather small at first, it is more significant when
we consider that roughly half of the conflicts in the dataset saw 100 or fewer battle deaths per year. We also tested
measures of the percentage change in oil prices. Positive changes in both the current and prior period were associated
with fewer battle deaths. A 10% increase in price in the current or prior period was associated with a decrease in
yearly battle deaths of over 100.

Table 1: Oil prices and conflict intensity in oil reliant conflict states

Dependent variable: Battle deaths (yearly)

Model
1 2 3 4
— %k k
WTI P(t) 28815
(10.693)
WTI P(t-1) 2898
(9.602)
— * ok
WTI % chng(t) 1190311
(600.541)
— %ok
WTI % chng(t-1) 1617.526
(673.981)
. 2,244.934 4,279.730%* 4,161.462%* 3,452.998*
log(Population)
(2,038.138) (1,977.919) (1,901.066) (1,925.875)
1,152.992+* 875.673* 773.926 976.206*
Sec score
(510.982) (526.654) (504.849) (503.646)
log(GDP) 841.387 —281.843 —403.644 -212.523
g (626.393) (580.287) (432.539) (436.278)
Observations 139 139 139 139
R2 0.113 0.062 0.090 0.103
Adjusted R? 0.036 —0.019 0.011 0.025
F Statistic (df = 4; 127) 4,034 2.116* 3.138%* 3.626+**

Notes: Models are panel linear regressions with country fixed effects. Price coefficients show the result of a
100 dollar increase in oil prices. Robust standard errors in parentheses. *p<0.1; **p<0.05; ***p<0.01
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Figure 1: Marginal effect of oil price moves on battle deaths.
Notes: The figures represent the marginal effect of 1 standard deviation increase in the West Texas Intermediary
(WTI) price of oil (from the prior year in percentage terms).

Among the control variables, performance was largely in line with expectations based on similar models. Overall
model fit was within an acceptable range. However, the number of observations was limited to fewer than 200, as
most states in the dataset were not “oil states”. In response to this, to examine the robustness of these findings, and
to determine the effect that oil dependency has on the size of the marginal effect, we tested two additional subsets of
Model 4 in Table 1. The first additional subset was tested using only extreme oil states and the second was tested
using all states in the set.

As Figure 1 illustrates, the effect of oil prices increases was most pronounced for the most oil-reliant states. By
contrast, among non-oil states, there was no statistically significant effect. This all indicates that oil price increases
have conflict-reducing impacts to state capacity in these oil-reliant states. To provide an additional examination of
the robustness of this observation, we also examined the entire set of cases using an interactive term between oil price
and the level of oil rents.

To undertake a test using all the data, we employed the variable measuring oil rents as a percentage of GDP
directly into the model. The term was multiplied with the variable measuring the price of oil to form an interactive
term. As before, our standard specification approach for all models was to use ordinary-least-squares (OLS)
regression models with two-way fixed effects for time (by year) and state errors. The formal specifications for these
models can be found in the appendix.

Observing the results of these four interactive models in Table 2, we see that both the current and prior year
percentage change in oil price is negatively associated with the number of battle deaths in ongoing conflicts. In both
cases, a 100% increase in the price of oil during the current or prior year is associated with roughly 60 fewer fatalities
per year. Substantively speaking, the effect from oil shocks is modest. However, it represents the average across the
entire dataset. The marginal effect increases significantly as the level of oil dependence increases (discussed below).

Among the control variables, the prior year battle deaths variable was most statistically significant, as might be
expected. The independent effect of oil prices was dropped in these models due to the inclusion of time fixed effects,
meaning that price was invariant within states in many cases. This is also the reason that time fixed effects were not
included in Table 1. When time fixed effects were dropped for these regressions, the independent effect of oil price
was not statistically significant. This is expected, as we ought to expect a significant effect from oil prices only when
oil rents as a percentage of GDP are also high.
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Table 2: Oil prices and conflict intensity in all conflict states

Dependent variable: Battle deaths (yearly)

Model
1 2 3 4
—0.148
WTI P(t) 0.231)
0.229
WTI P(t-1) (0.201)
—60.175%x*
0
WTI % chng(t) (25.878)
—62.031%%*
WTI % chng(t-1)
(25.889)
OilRents 7.823 —26.362 17.942 10.998
(20.850) (18.116) (15.166) (15.655)
0.347 %% 0.348sxx 0.342%%x 0.340%**
Battle deaths(t-1) (0.029) (0.029) (0.029) (0.029)
log(Population) 558.401 545.259 405.422 446.246
g{rop (1,061.429) (1,062.073) (1,060.751) (1,058.723)
213.170 144,129 183.295 197.094
log(GDP)
(242.903) (240.011) (232.703) (232.683)
Observations 1,040 1,020 1,040 1,020
R? 0.132 0.131 0.136 0.137
Adjusted R? 0.053 0.053 0.058 0.060
F Statistic (df =5; 953) 28.881%** 28.833%** 30.031x** 30.375%**

Notes: Models are panel linear regressions with country fixed effects. Price coefficients show the result of a
100 dollar increase in oil prices. The OilRents variable in models 2 and 4 is lagged. Robust standard errors
in parentheses. *p<0.1; **p<0.05; ***p<0.01
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Figure 2: Marginal effect of oil prices on conflict deaths at various levels of oil dependence
Notes: The effect illustrated here is modeled in Model 1 of Table 2 (using monthly data in place of yearly).

Figure 2 provides an illustration of the effect modeled in Model 1 of Table 2 (using monthly data in place of
yearly).®® As shown in Figure 2, the marginal effect of the oil price coefficient increases as the level of rentierism
increases. Across the range of the sample, the marginal effect increases by nearly 3 times. This indicates that, on
average, states without dependence on oil revenue experience a substantively insignificant effect on the level of
conflict intensity even during large shocks. However, for states in which oil represents over 20 percent of gross
domestic product, the negative marginal effect of price increases on conflict intensity are more significant. Around
the median point, where oil rents represent approximately 30 percent of GDP, a one dollar increase in oil prices is
expected to result in approximately 0.6 fewer monthly battle deaths. This is equivalent to roughly 72 fewer battle
deaths on average in a year where prices increased by USD 10. This illustration mirrors the results from the three
non-interactive models illustrated in Figure 1, where the effect was observed most strongly for the most oil reliant
states.

It is possible that the effects shown in Tables 1 and 2 are weakened in part because the effect of military spending
on battle deaths may in some cases work in the opposite direction that we hypothesize. For example, if increased
military spending/greater military capacity leads to military “crackdowns” on rebels, we may expect a short-term
uptick in battle deaths because of increased military activity. This is examined in greater detail below.

For all the models using an interactive term between oil rents and oil price, it is also important to note a feature of
the interactive model which likely causes an underestimation of the true effect. As oil prices decline, the proportion
of a state’s GDP that is normally generated by the sale of oil declines, causing the state to appear as less of an “oil
state”. However, it is in precisely these states that we are trying to observe an effect. This causes an underestimation
of the effect—which makes the results more conservative.

As previously theorized, the reason for these observed effects is the impact that declines in oil prices have on

58 This is done for illustrative purposes to provide more observations. We chose models using yearly oil price data in the tables because our
conflict and spending data is yearly. The model using monthly data used for this illustration can be found in the appendix.
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government revenue in rentier states. When oil dependent states face large declines in oil prices, they have a few
limited options to make up the shortfall. Borrowing on capital markets is an option, but for most of these states,
creditworthiness is inherently tied to the value of oil exports, so this option also becomes constrained. Some states
have “rainy day funds” in the form of sovereign wealth funds, and others may receive foreign military aid. However,
these alternatives are present for only a select number of states. For most states, significant declines in real
government revenue means significant declines in actual government spending, which includes the military.

We specify four models to test Hypothesis 2. The first two models estimate the effect of the measures of oil price
in the current and prior period on military expenditures in oil reliant states only (using the same set of cases used for
the models in Table 1). The second two models use all states and employ the interactive effect between oil rents and
oil prices (similar to the method used for the models in Table 2). Once again, the models are OLS linear regressions
with fixed effects included. The formal model specifications can be viewed in the appendix.

Table 3 demonstrates the effect of oil price shocks on gross military expenditures in constant 2017 USD. For the
linear models using oil reliant states only (the first two models), a USD 100 increase in the price of oil in the prior
period was associated with an increase in military expenditures of USD 36mn.

In the first interactive model (the third model), the marginal effect of an increase in the price of oil during the
current year, when multiplied by an increase in oil rents, is associated with a more positive marginal effect on military
expenditures by the magnitude of roughly USD 14mn. For the price of oil during the prior year, this figure was a
USD 5mn increase in the marginal effect on military expenditures. For context, the standard deviation for military
expenditure in the data was roughly USD 12bn. Using the figure in model 3, an increase in oil rents by five percent
is associated with an increase in the positive marginal effect of oil prices by USD 700mn dollars, and a USD 10
increase in the price of oil at this level would entail a USD 7bn dollar increase in spending.

States that use the revenue from oil sales to fund government expenditures often have alternative sources of
funding such as sovereign wealth funds or access to international credit markets. Thus, control variables for these
features were added to the models here and in the appendix. The appendix models also provide alternative
specifications, taking the log of the dependent variable and additional fixed effects. The results of these models were
similar to those shown here. While the second two models in the table used the full dataset of 1200 cases, the number
of observations was more severely limited by the inclusion of the control variables for which there were fewer
observations. Models without control variables saw similar performance of the primary independent variables of oil
price and oil rents, but these models without controls had a much weaker fit.

Based on these results, it seems plausible to suspect that significant price shocks can be expected to have an impact
on both the intensity of civil conflict (H1), as well as the level of military spending, which mediates this outcome
(H2).
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Table 3: Oil prices and military spending in conflict states

ENGLUND ET AL., The effect of oil price changes on conflict intensity in rentier states p. 42

Dependent variable: Oil prices and military spending in conflict states

Models
1 2 3 4
Oil Reliant States ~ Oil Reliant States All States All States
. 14,087,750+~
WTI P(t)*OilRents (3,689.224)
. 3,216,664+
WTI P(t-1)*OilRents(t-1) (1,905,151)
5,314,081 —28,047,722*
WTIP®  9'607,049) (13,037,850)
36,188,156+ —18,518,084
WTIP(t-1) (8,552,945) (12,181,288)
OilRents —264,725,160 28,324,14
(261,892,763) (228,550,421)
| 966,952,011 %** 287,898,859 —159,851,212 —45,925,586
0g(GDP) (308,713,578)
(322,459,424) (624,665,693) (617,583,728)
369,389,520% ** 283,032,140 * 11,039,391 *** 11,038,959 *
Total reserves
(130,978,480) (122,189,741) (364,678) (368,679)
Central government debt —3,802,557 2,979,000
(10,384,174) (10,232,084)
Observations 154 154 384 373
R? 0.431 0.494 0.863 0.860
Adjusted R? 0.392 0.458 0.852 0.849
I o 36.17 1% 46.465%%x* 371.400%*x 363.277xxx
F Statistic (df=5,983) ¢ 3. 143) (df = 3: 143) (df = 6: 354) (df = 6: 354)

Notes: Models are panel linear regressions with country fixed effects. Total reserves are logged for models
using only oil reliant states. Oil rents variable is lagged for Model 4. Robust standard errors in parentheses.

*p<0.1; **p<0.05; ***p<0.01

The final hypothesis (H3) examines the relationship between military spending and the number of battle deaths in
oil reliant conflict states. Analysis here is made more challenging by the fact that, without control variables, military
spending can be expected to have a strong positive association with conflict intensity—since states experiencing more
conflict will tend to spend more on the military. The inclusion of a measure for the number of battle deaths in the
previous period helps to mitigate this effect and improve model fit, as do fixed effects.
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Table 4: Military spending and conflict intensity in oil reliant conflict states

Dependent variable: Battle deaths (yearly)

Models
1 2 3
All Oil States Low Intensity High Intensity
Conflict Conflict
log(milex) 552.724 —106.947 1,584.703
g (430.128) (56.211) (1,522.129)
0.472%%x 0.049 0.046
Battle deaths(t-1) (0.092) (0.030) (0.246)
log(Population) 6,438.542x 91.047 73,134.420
g{rop (3,508.574) (363.617) (48,482.200)
Sec score 144,797 —54.749 —8,809.556%*
(529.507) (62.593) (3,302.620)
—307.582 —112.682 —8,491.844%*
log(GDP) (743.779) (96.471) (3,180.431)
Observations 128 83 45
R? 0.431 0.494 0.863
Adjusted R? 0.146 —0.446 -0.518
- . 11.348x%*x 1.938 3.597 %
F Statistic (df =5; 953) (df = 5: 92) (df = 5: 47) (df = 5: 11)

Notes: Models are panel linear regressions with time and country fixed effects. Robust
standard errors in parentheses. *p<0.1; **p<0.05; **%p<0.01

As previously discussed, we can expect the effect of military spending on the number of battle deaths in a conflict
to be nonlinear. States during higher intensity conflicts may see the number of associated battle deaths rise with
increased military spending, as additional military spending is used to crack down on rebels. However, in states
where ongoing conflict is less intense, we can expect that opportunity-minded or less-numerous rebels may have
less appetite for conflict as the security environment improves. For this reason, we ought to primarily observe
additional military spending reducing the number of battle deaths in states where conflict is already relatively mild
and rebels can more easily disengage.

Based on these intuitions, we split the sample of oil reliant conflict states into high intensity conflict states (those
where yearly battle deaths exceeded 500), and low intensity conflict states (where battle deaths were less than 500).
The formal specifications for these models can be found in the appendix. Table 4 illustrates the results of these tests.
The first model illustrates the effect using all oil reliant states. The second model includes the low intensity conflict
states, and the third model uses the high intensity conflict states. As before, we employed OLS panel regressions with
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fixed effects for time and country.

As Table 4 shows, the logged value of military expenditures was negatively associated with the number of battle
deaths in oil reliant states in which low-level conflict was occurring. A 25 percent increase in military expenditures
was associated with roughly 25 fewer yearly battle deaths. This result supports the general hypothesis that military
expenditures reduce conflict by increasing state capacity and dissuading rebel attacks. It also helps to explain why
higher oil prices are negatively associated with the number of battle deaths in oil reliant states that are in conflict—
because it links the results from H2 relating to military expenditures and oil prices with an estimation of how military
expenditures in turn impact battle deaths.

Conclusion

The research described in this article helps define important aspects of the relationship between oil prices and civil
conflict in oil-reliant states. When oil prices are high, rentier states can better fund conflict-reducing state capacity,
such as expenditures on military force. Rebels seeking to capture oil-rich regions can be expected to contend with the
central government seeking to end their rebellion. Additionally, this research helps to expand an already existing
literature on the impact of oil prices and conflict, which thus far has mainly focused on rebel incentives, or on the
propensity for interstate conflict. By understanding the associations between these variables more closely, both
researchers and policy makers will have additional insight into what conditions can be expected to generate conflict
in oil dependent states.

The article’s study could be improved by developing and testing alternative measures of state capacity and conflict
intensity. As seen in the data analysis, high state capacity may not always lead to less battle deaths, and likewise
lower military expenditure may not always indicate a weaker security sector. Improved measures of these variables
will allow analysts to develop more flexible models than the ones presented here. The newness of many state capacity
measures limits their usage in quantitative studies, and addressing this limitation ought to be a priority for peace
researchers.

Regardless of the true size of the effects estimated here, it seems clear that the changing energy economy will hold
serious consequences for states that derive significant government revenue from the sale of oil. As oil demand
continues to decline in the face of economic greening and technological improvement, states oriented around the sale
of these commodities will be faced with fewer options. Although some may find alternative sources of revenue, it
seems plausible to expect that this shift in the global economy could result in significant political instability in
vulnerable states.

As we have attempted to demonstrate in this article, one of these effects is likely to be the reduced capacity for oil
reliant states to prosecute ongoing civil conflicts. In most cases, we can expect this to lead to increased conflict
intensity. Policy makers and political scientists are well advised to continue to examine these relationships, and, if
possible, develop solutions to reduce these unintended consequences of both oil price fluctuations and the ultimate move
away from fossil fuels.
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Appendix
A visual model of our primary hypothesis yields a clear negative relationship between the prevailing market price for
oil (measured in monthly mean intervals) and the average monthly battle deaths in ongoing conflicts—provided those
conflicts are occurring in states heavily reliant upon the sale of crude oil for government revenue. Shown in Figure
Al, a full move across the range of observed price values for WTI Crude Oil in the dataset (from the lowest observed
price to the highest) is predictive of over 50 fewer monthly deaths in ongoing civil conflicts on average among the
states observed.

To re-test Hypothesis 1 with an interactive term, we specify the following four basic models of yearly conflict
battle deaths to include oil rents as a share of the state’s total GDP interacted with various measures of oil prices:

Battle Deathsii = Bo + BiWTI PriceiQil Rentsi+B,WTI Pricei+B30il Rentsi+Bslog(population)it
+ Bslog(GDP)i: + BeBattleDeathsii—; + C; + €

Battle Deathsi: = Bo + B1WTI Priceiq1) * Oil Rentsit + BoWTI Priceit1) + BsOil Rentsi
+ B4log(population)it + B5log(GDP )i + B6BattleDeathsit—1 + Ci + e

Battle Deathsii = Bo+ B1WTI Price ChangeixOil Rentsi+B,WTI Price Changei+Bs0il Rentsi
+ Bulog(population)i: + Bslog(GDP )i; + BgBattleDeathsii—; + C; + €

Battle Deathsi = Bo + BiWTI Price Changeic1) * Oil Rentsii + B,WTI Price Changei-1)
+ B30il Rentsi; + Bslog(population)i: + Bslog(GDP )i: + BgBattleDeaths;; + Ci + e
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Figure Al: Marginal effect of oil prices on conflict deaths at various levels of oil dependence
Notes: The effect illustrated here is modeled in Model 1 of Table 2 (using monthly data in place of yearly).

Table Al presents the results of the formal model used for the illustration in Figure 2, which uses monthly data
instead of yearly data.

Table Al: Qil prices and conflict intensity in all conflict states

Dependent variable: Battle deaths (monthly avg.)
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1) )
WTI P(t)*Oil rents =1 Tk
(0.004)
WTI P(t-1)*Qil rents —0.8xx
(0.004)
WTI P(t) —0.302%xx
(0.055)
WTI P(t-1) —0.295%xx
(0.055)
Oil rents —3.456%%x* —3.696xx*x*
(0.378) (0.377)
log(Population) 122.718% 121.018%s:x
(9.557) (9.588)
Sec score 7.061* 7.239%
(3.770) (3.772)
Observations 10,224 10,224
R? 0.043 0.042
Adjusted R? 0.037 0.036
F Statistic (df =5; 10161) 91.804 89,749

Notes: Models are panel linear regressions with country fixed effects. Price
coefficients show the result of a 100 dollar increase in oil prices. Robust standard
errors in parentheses. *p<0.1; **p<0.05; ***p<0.01
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Below are the formal model specifications used for H2. The models using only oil reliant states were not able to
employ the debt variable due to the limited number of observations:

Military Expendituresii = Bo + BisWTI Price;: * Oil Rentsi: + BoWTI Pricej; + B3Oil Rentsi;
+B4log(GDP )i: + BsFX Reservesi + BsGov Debtit + C; + e

Bo + BiWTI Pricei1)*Oil Rentsi+BWTI Pricejt1,+B3Oil Rentsit
+ B4log(GDP )it + BsFX Reservesi; + BsGov Debtji + Ci + e

Bo + BiWTI Priceiy + B2log(GDP )i + BsFX Reserves; + Ci + e

Military Expendituresit

Military Expendituresi
Military Expendituresi = Bo + BiWTI Pricejt1) + B2log(GDP )it + BsFX Reservesii + Ci + e
To test the robustness of these models, we employed additional specifications shown in Table A2. The first two

models add the use of fixed effects for time. The second two models include this and log the dependent variable. In
each specification, the results remained consistent.

Table A2: Robustness checks for spending models

Dependent variable:

milex (2017 constant USD) log(milex (2017 constant USD))
1) (2) 3) 4)
Oilrents —384,447,114 —160,865,293 —0.026 —0.021
(246,662,205) (223,333,541) (0.024) (0.022)
log(GDP)  3,283,270,833***  3,666,134,906*** 1.170%%x* 1.184%**
(1,094,388,524) (1,088,693,981) (0.107) (0.105)
Total reserves 10,815,253 10,759,540 0.0001 % 0.0001*x*x*
(356,339) (357,815) (0.00003) (0.00003)
Central government debt 11,786,521 19,292,384+ 0.004%** 0.004%**
(10,796,978) (10,398,843) (0.001) (0.001)
WTlprice(t)*Qilrents 11,922,098 0.001*
(3,576,031) (0.0003)
WTlprice(t-1)*Oilrents 5,342,796%** 0.0004**
(2,010,420) (0.0002)
Observations 384 384 384 384
R? 0.783 0.781 0.366 0.368
Adjusted R? 0.748 0.745 0.261 0.264
F Statistic (df =5; 953) 237.7925xx 234.1745%xx 37.91 15 38.27 7%

Notes: *p<0.1; **p<0.05; ***p<0.01

Below is the formal model specification used for H3:

Battle Deathsi: = By + Bilog(milex)i: + B2log(population)i: + BsSecScorei: + Balog(GDP )it
+B,Battledeaths;—; + Ci + e

The Economics of Peace and Security Journal ISSN 1749-852X https://www.EPSJournal.org.uk
© EPS Publishing, 2023. All rights reserved For permissions, email: EPSJManagingEditor@EPSJournal.org



THE ECONOMICS OF PEACE AND SECURITY JOURNAL ELVEREN ET AL., Military spending and economic growth: A post-Keynesian model p.51
Vol. 18, No. 2 (2023) | doi:10.15355/epsj.18.2.51

Military spending and economic growth: A post-Keynesian model

Adem Yavuz Elveren, Unal Tonglr, and Tristian Myers
Adem Yavuz Elveren is Associate Professor of Economics at Fitchburg State University, U.S., and may best be
reached at ademyavuzelveren@gmail.com. Unal Téngir is Associate Professor of Economics at Akdeniz
University, Turkey, and may best be reached at unal.tongur@gmail.com. Tristian Myers is a mathematics graduate
of Fitchburg State University, U.S., and may best be reached at tmyers7@student.fitchburgstate.edu.

Abstract
One important criticism of models of military spending and growth is that they focus on the direct impact, ignoring
critical indirect impacts through, for example, income distribution. This article introduces a post-Keynesian model
incorporating military spending that allows workers and capitalists to have different marginal propensities to
consume. The model suggests first that civilian spending is more likely to increase the productive capacity of the
economy due to higher human capital and, second, that military spending and civilian spending will have different
effects on the profit share and the wage share.

the Neoclassical, Keynesian, Institutional, and Marxist (Dunne and Coulomb, 2008; Elveren, 2019),

empirical works on the effect on growth mainly use the neoclassical growth models (Dunne et al., 2005).
The models on the nexus of military spending and economic growth include the Feder-Ram model?; the Deger-type
model?; the endogenous growth model?; the augmented Solow growth model*; the new macroeconomic model®; and
a small open economy stochastic growth model®. Some major criticism noted in Dunne et al. (2005) and Alexander
(2015), include taking either supply-side or demand-side of the economy into account, the arbitrary inclusion of
variables into the estimated equation, the unsound interpretation of coefficients of the estimated variables, and
ignoring major features of the economies.

One important feature that is often ignored is inequality. There are several channels through which military
spending affects income (or pay) inequality.” First, military spending can lead to higher aggregate demand and
employment in the economy, which benefits the poor relatively more in peaks thereby reducing income inequality.
Second, depending on its composition, military spending may increase or decrease income inequality. Since pay is
higher in defense and defense-related industries (e.g., R&D) that employ skilled labor, increasing military spending
is likely to increase the wage gap. However, an increase in less well paid military personnel may be associated with
lower income inequality. Finally, increasing military spending is likely to be at the expense of social spending and
so increase inequality.

There have been some studies on the nexus of military spending and income inequality. Abell (1994) was an early
attempt to investigate the interaction between military spending and income inequality for the U.S., but the first

While the economic effects of military spending can be explained by various theoretical approaches such as

1 Feder (1983); Biswas and Ram (1986).

2 Smith (1980); Deger and Smith (1983); Deger (1986).
3 d’Agostino et al. (2020).

4 Knight et al. (1996).

5 Atesoglu (2002).

6 Shin-Chyang et al. (2016).

7 Ali (2007); Elveren (2012).
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comprehenswe Wor_k 'S_ Ali (2007). USlng_ a dat_aset One important criticism of models of military spending
provided by the University of Texas Inequality Project, ang growth is that they focus on the direct impact,
that calculates inequality in the manufacturing sector ignoring critical indirect impacts through, for example,
using the Theil index as a basic indicator of income income distribution. The model suggests that functional

. . . - .. income distribution is a key channel by which military
inequality, Ali (2007) showed a significant association spending  affects economic growth—workers and

between military spending and income inequality for  capitalists have differing marginal propensities to
global panel data for the years 1987 to 1997. His results  consume.

were confirmed by researchers for different time periods,
country groups, and model specifications.? These studies examined the impact of military spending on income (or
pay) inequality, not the impact of military spending on economic growth in the context of income inequality, which
was the focus of Tongir and Elveren (2016). They used an augmented Solow growth model with effective human
capital stock, a function of education level, and income inequality. However, their model did not specify a connection
between military spending and income inequality—treating them as two independent variables.

This article develops a post-Keynesian model to examine the nexus of military spending, inequality, and economic
growth. It considers the different impacts of civilian government spending and military spending, as workers and
capitalists are assumed to have different marginal propensities to consume. The key aspect of post-Keynesian
approaches is that the production of goods adjusts itself to the demand for goods. In other words, the economy (i.e.,
growth) is demand-determined and not constrained by supply. Investment is not determined by savings, but causes
it. It does not require prior savings nor prior deposits because the causality runs from loans to deposits.® Entrepreneurs
and firms make their investment decisions independently from the level of savings in the economy. Since the future
is unknown and unpredictable, firms invest based on their confidence in the economy (e.g., their sentiment about
demand and profitability, “animal spirits” as Keynes put it) as well as on financial factors.'® Investment, private or
public, affects aggregate demand through multiplier effects.

Another important aspect of post-Keynesian approach is the central role of capitalists’ and workers’ propensity to
consume and save. Investment is a function of capacity utilization and profit and the propensity to save differs across
different income classes.!! That is, in contrast to the mainstream approach, where the demand side of the economy is
ignored, the distribution of income between capital and labor plays a key role in the post-Keynesian framework.

Kalecki independently developed a macroeconomic framework that is similar to Keynes’s income-expenditure
model and established the fundamentals of the effect of income distribution on economic growth.*? Accordingly, the
relative shares of wage and profit in the economy are determined by markup pricing of oligopolistic firms. In turn,
these relative shares would have different effects on economic growth as they affect aggregate demand to different
degrees. While in Kaleckian economics markup pricing is a given, determined by bargaining power issues, neo-
Kaleckian models make income distribution a function of capacity utilization, which is determined by investment
and savings. Income distribution plays a central role in determining aggregate demand, and thereby, economic
growth.™® In the same tradition, Joan Robinson (1956; 1962) developed a growth model that differed from Kalecki
by assuming full capacity utilization in the long run rather than assuming capacity utilization was endogenous. In this

8 Inter alia: Vadlamannati (2008); Lin and Ali (2009); Ali (2012); Elveren (2012); Meng et al. (2015); Wolde-Rufael (2016a and b); Michael
and Stelios (2020); Biscione and Caruso (2021).

9 Lavoie (2006: 58).

10 Stockhammer and Onaran (2022).

11 We acknowledge that post-Keynesian is a general concept that covers various approaches. For example, one may contest that Kalecki was
more wage-led and that the notion of an independent investment function is strictly Robinsonian. However, for the purpose of this article we
think it is acceptable to use the general concept of post-Keynesian.

12 Kalecki (1954).

13 Bhaduri and Marglin (1990; Blecker (1989).
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Robinsonian growth model, the rate of profit is the key variable for investment, which determines the rate of
accumulation and growth.*

Following this approach, the next section develops a growth model that emphasizes the demand effect of military
spending on growth via the impact of the profit rate in investment decisions, where military investment is
autonomous. This provides an appropriate framework to incorporate a military sector and examine the nexus of
military spending, inequality, and economic growth. The next section presents the model and then the concluding
section discusses the main insights that can be drawn from this model.

A post-Keynesian model for the nexus of military spending and economic growth

Elveren (2023) adapted the growth model of Onaran et al. (2022) to incorporate the military sector and examine the
effect of military spending on economic growth through gender inequality. This model focuses on how civilian
expenditures and military spending would have different impact on economic growth. Starting from aggregate output
(Yo, which is the sum of total wage bill WB, and profits (R,).

(1) Yt = WBL- + Rt

The total wage bill (WB,) is a function of wages in the civilian sector (wf), employment in the civilian sector
(Ef), wages in the military sector (w}), employment in the military sector (EM), where superscripts C and M refers
to the civilian and the military, respectively. For simplicity, we assume that the military sector is a totally public
sector and government military spending refers to arms production and payment to military personnel.

(2) WB, = wfEf + wMEM

In line with Onaran et al. (2022) we define all wage rates in terms of hourly real wages and employment in terms
of total hours worked by persons. We assume that the average wage in arms production, which is high-tech
production, is higher than that of military personnel and of workers in the civilian sector®. The wage gap (a,) for
the C and M sectors is then defined as:

M
w

Q) ar=—5>1
Wy

Aggregate output (Y;) is
4) Y, =CEf+1,+ GE +GM + X, — M, ,

where C£ is household consumption in the civilian sector, I, is private investment expenditures, G is government
spending in the civilian sector, GM is government spending in the military sector, X, is exports of goods and services,
and M, is imports of goods and services. We assume that share of private military companies in private investment
is negligible, so that all military spending in the economy is covered by government spending in the military sector,
and there is no investment in the military sector.®

Government spending in the military sector is determined by fiscal policy decisions, targeted as a share of
aggregate output kX, and constitutes the military component of public sector output in the previous year YM,.

14 Stockhammer (1999).

15 The wages of military personnel may be lower than the average wage in civilian sector in some countries. However, our model focuses on
the military production and since military production is a very high-tech production it is plausible to assume that wages in arms production
are higher. For example, Vaze et al. (2017) show that there is a wage premium in defense industry in the U.K. This, however, does not
necessarily imply that profits are lower in the defense industry. In fact, some show that profit rates in the defense industry in the U.S. are
inherently higher due to the market power (Peltier, 2021).

16 We make this simplifying assumption here and leave it to future studies to investigate the effect of relaxing it.
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Therefore:
(%) YtM = Géw = Kt]rwyt—l

(6) YtC:Yt - Géw =Y_1(1- Kéw)

Hours of employment in both the civilian and the military sector are determined by output and labor productivity
in the relevant sectors. The structuralist characteristics of the model suggest that employment is demand-constrained,
which results in excess capacity and involuntary unemployment in the economy, and that supply is determined by
the capital stock.

The employment in the civilian sector C is output over labor productivity sector C (Tf),

(7 g = Yo _ (L=xDY,
S O 2

We assume that productivity in the military sector is constant!’ but that productivity in the civilian sector ()
changes over time and is a function of government spending in the civilian sector (e.g., education and health

spending), as follows*®:
(8) log T¢ =ty + tylog(wi_,E{ ;)
Government spending on the military GM can be written as follows:
9) G ="V, =wlEY + Gf,
where G# is an autonomous component, referring to spending on arms rather than personnel.
The profit income (R}) in the military sector is the surplus after wage payments,
(10) RY =YM —w{'EY — Gf
and the military profit share () is the share of profit in total output and depends on productivity in the sector:
YM —wMEM — G£

11) n¥ =
( )T[t YtM

Similarly, the profit income (Rf) in the civilian sector is the surplus after wage payments,
(12) Rf =Y,(1 —x{") —w(Ef
and the profit share () is:

Y, (1 —xk") —wfEf
(13) T[tc — t( t ) M t t
Ye(1— k")

On the demand-side household consumption is a function of wage and profits. In the civilian sector it depends on
the differences in the marginal propensities to consume (MPC) out of wage and profits*®:

17 We acknowledge that productivity in the military sector changes over time. However, given that productivity growth is likely to be
smaller in the military sector than the civilian sector, we assume for simplicity that productivity in the military sector is constant.

18 Equation 8 is defined in logs since the impact of government spending in the civilian sector on productivity might be non-linear.

19 We specify equations 14 and 15 in logs since the effects of the variables in question might be non-linear (i.e., between consumption and
its determinants, and between private investment and its determinants, respectively).
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(14) log Cf = co + crlog [RE (1 = t)] + cwlog [WEES (1 — )],
where tf is the implicit tax rate for profits and t?¥ is the implicit tax rate for wages.
Private investment I, is a function of the after-tax m¥ and =¢, GDP, and public debt/GDP (%)t :

D
(15) logl, = iy +iylogY; + ixlog[m! (1 — tf)] + izlog[mf (1 — tf)] + i4l09(7)t

The public debt (D,) is determined by the public debt in the previous period (D;_;) , the interest rate (r._;), plus
the total government expenditures in t, minus the taxes collected on profits, wages, and consumption:

(16) Dy = (1 4+ 1,-1)D¢_qy + Gf + G — t/WB, — tf(Rf + R}) — tf Cf |

where t£ is the implicit tax rate on consumption.?’ The public debt to GDP ratio refers to possible effects of public
debt on investment. Higher public debt may crowd-out private investment, or it may increase private investment (i.e.,
crowding-in) if public spending leads to higher productivity.?*

Exports are a function of prices of exports relative to foreign prices and foreign income (Y,,,,14) and the exchange
rate (), imports are a function of Y¢ and domestic prices relative to import prices. For simplicity, we assume that
the country has a military industry and does not need to import, so the marginal propensity to import is zero.

The wage share is considered as the real unit labor cost, so when the profit share decreases (wage share increases),
exports decrease and imports increase. The magnitude of the effect is determined by the pass through from the wage
share to nominal unit labor costs and prices, and the price elasticity of exports and imports. For simplicity, exports
and imports are defined as reduced form functions of m:

(A7) logX; = xo + x,logYV*°™'? + x,log nf + x3logn} + x4loge,

(18) logM, = ny + nilogYt + nylognf + nylogn¥ + nuloge,

The effect of kM on output can be shown as follows (explicit forms of the derivations are provided in the
Appendix):

act L0 aGE +aGg” L 0X, _ oM, _ oY,
(19) dY, ok} "ok} "ok} " ok} "ok} ok} okY
dkkM 1-&

C c M
20) o = OCE, Ol 0GE OGM 0X, oM,
oY, ' 9y, ' oY, ' aY, ' oY, o,

20 It is worth noting that military spending directly affects public debt. Pempetzoglou (2021) reviews the literature on the military spending
and external debt, which is the sum of private sector debt and public debt. Increasing military spending can lead to higher debt for three ways:
It may increase domestic or foreign borrowing; it may expand external debt if arms are imported; and it may increase debt even if the
country produces its own arms, but it is dependent on some imported intermediate goods. Most of the studies suggest that higher military
spending is associated with higher debt, and causality is running from military spending to debt (inter alia Dunne et al., 2019; Caruso and Di
Domizio, 2017).

21 Our model considers debt, not the deficit per se. Running budget deficit increases debt, which can be considered as accumulated deficits.
Also, according to Ricardian equivalence theorem, an increase in debt leads to a decline in consumption as people adjust their consumption
by anticipating an increase in tax in future, keeping aggregate demand the same. However, empirical evidence is not supportive of the
theorem (see for example Stanley (1998) and Hayo and Nuemeier (2017)).

The Economics of Peace and Security Journal ISSN 1749-852X https://www.EPSJournal.org.uk
© EPS Publishing, 2023. All rights reserved For permissions, email: EPSJManagingEditor@EPSJournal.org



THE ECONOMICS OF PEACE AND SECURITY JOURNAL ELVEREN ET AL., Military spending and economic growth: A post-Keynesian model p. 56
Vol. 18, No. 2 (2023) | doi:10.15355/epsj.18.2.51

The model suggests two main reasons why the effect of military spending and civilian spending on output might
be different. First, civilian spending in terms of education and health spendings increase productivity, which in turn
increases the productive capacity of the economy due to higher human capital in the long run. Second, military
spending and civilian spending can have different effects through the profit share and wage share. An increase in the
wage share can boost economic growth because workers’ propensity to consume is higher than that of capitalists, but
can also have negative effects. First, a higher wage share and so a lower profit share can reduce capitalists’ incentive
to invest and, second, it can reduce the firms’ competitiveness in international markets, thereby decreasing exports.

Based on the benchmark model of Bhaduri and Marglin (1990), a number of empirical studies have investigated
whether the positive effects of wage-led growth or the negative effects dominate.?? In a comprehensive analysis,
Oyvat et al. (2020) found that countries that are more open to trade, that have higher wage inequality, higher private
credit-to-GDP ratios, and greater household debt/GDP ratios are more likely to see profit-led growth.?? In this context,
the size and decomposition of military spending on growth can be important. A recent study by Becker and Dunne
(2021) is critical because, instead of using general military spending data that covers expenditures on arms,
infrastructure, military personnel, etc., the authors decompose military spending data to show that, for 34 major
countries for 1970-2019, it is the negative correlation between military personnel expenditures and growth that drives
the overall negative effect on growth. Moreover, it has been shown with a circuit of capital model that the military
sector, compared to the civilian sector, is inherently associated with higher profit rates due to shorter realization
lags.?* Therefore, the ultimate effect on output depends on whether growth regime is wage-led or profit-led. That is,
on the one hand, rising wage share can increase economic growth since workers have a larger marginal propensity to
consume compared to capitalists; on the other hand, it creates disincentives for private investment and reduces the
international competitiveness of domestic firms. If the positive impact of wage share through higher consumption is
larger than its negative impact through private investment then the regime is called wage-led, otherwise it is profit-
led. Therefore, our model suggests that functional income distribution is a key channel by which military spending
affects economic growth.

Conclusion
The goal of this article was to develop a post-Keynesian model to examine the impact of military spending on
economic growth that allows for the fact that military spending may have a different impact on economic growth
than civilian expenditure—as they affect income distribution differently. The model shows that civilian expenditure
is likely to have a higher positive impact on growth because it increases aggregate demand more—as most of this
spending goes to workers whose higher marginal propensity to consume is higher than that of capitalists.

While introducing the income distribution channel is a valuable contribution, we acknowledge that our model is,
of necessity, based on simplistic assumptions on productivity and investment in the military sector. It could be
improved by relaxing them, but at the cost of increasing complexity. Future work will aim to address this.
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