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Assessing military equipment quality is highly complex, as there are multitudes of
factors that any simplified analysis, by its very design, will omit. In a real world
situation, any piece of military equipment cannot be evaluated in isolation. Not
only will its operational availability depend on the degree of maintenance and
spare parts, its operational value will also depend on the skill of its crew, whether
it is being operated as designed, the availability of logistical support and its in-
teroperability with other types of equipment. The performance data presented in
this report are presented free of operational context and neither can nor is intended
to answer which country would win a war, a battle or a duel. Performance data do,
however, provide a broad idea of relative strengths given a limited number of qual-
ity indicators.

As explained in the previous section, estimates of future military equipment quan-
tities will focus on navies, due to the lack of available data regarding future army
and air force equipment. Similarly, due to lack of data, future military equipment
quality is only discussed in broad terms based on open source information. With
regards to future equipment quality, the report does not include an analysis of de-
fence industrial capabilities and features very limited assessments of future tech-
nological trends. This will limit the qualitative assessment of future equipment
trends in the global power balance. Although not included in this study, these
trends may very well feature in future editions of the DEO report series.

Note that all assessments of future trends in this study should be viewed as esti-
mations based on current trends and developments, rather than exact predictions.
These assessments are only relevant in the absence of major disruptive events such
as war between major world powers, economic or political collapse, or another
global pandemic.

Focusing on the previous ten and the coming ten years means that more long-term
trends will be omitted from this report. This may impact the assessments made
about the current and future power balance beyond the next decade. The study, for
instance, risks underestimating the future economic and military strength of
emerging economies other than China, such as India.?*> And by excluding factors
such as demographics, the study also misses long-term trends such as Africa’s in-
creased share of world population.?*

Lastly, focusing on great power competition and comparing military and economic
power may invite to deterministic thinking that great power rivalry will eventually
lead to conflict. However, political relationships and priorities may change quickly

2 India is estimated to become the world’s second largest economy in terms of GDP PPP in 2050, see e.g.
PricewaterhouseCooper (2015) The World in 2050 — Will the shift in global economic power continue?
February 2015, p. 3.

24 The UN projects that the population of sub-Saharan Africa will increase from 1,066 million in 2019 (14
percent of world population) to 1,400 million in 2030 (16 percent) and 2,118 million by 2050 (22 per-
cent), see United Nations (2019) World Population Prospects 2019 — Highlights, United Nations De-
partment of Social and Economic Affairs, p. 6.
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and rivalry does by no mean make conflict unavoidable.?> Neither does it exclude
cooperation in areas where great power interests align, such as combating climate
change or global poverty. Great power rivalry does, however, mean that continued
international tensions remain a possibility and in this context it is important to have
an informed picture of the global power balance.

% While some historic great power rivalries, between an incumbent and emerging power, have led to con-
flict, other have led to compromise and eventually cooperation, see Allison, Graham (2017) Destined for
War — Can America and China Escape Thudydides’s Trap?, Scribe: London.
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3 Global Power Balance

During the past decade great power rivalry has become increasingly pronounced
in international affairs, most notably the heightened tensions between the US and
China, the world’s two largest economies and foremost military spenders. At the
same time, an increasingly multipolar world has emerged where China and Russia
have demonstrated increased willingness and ability to challenge the established
global dominance of the US. China has reinforced its claims on most of the dis-
puted South China Sea, including the construction of artificial islands.?® It has also
increased its military expenditure significantly between 2010 and 2019, supporting
efforts to modernise its armed forces. This development has been supported by
solid economic growth, albeit at lower rates than during previous decades.?” Rus-
sia for its part has repeatedly used military means to achieve its political goals,
such as the annexation of Crimea, subsequent war in Ukraine as well as military
intervention in Syria. After a period of rapid military modernisation, Russian mil-
itary spending has begun to decline. This is partly due to the harsher economic
realities facing the country, but also because past investments have yielded tangi-
ble results in the form of improved military capabilities.?®

Faced with this changing international security environment, the US has begun to
refocus its vast military capability to better suit the purposes of great power com-
petition, increasing its military spending in recent years. Meanwhile, several Eu-
ropean countries have either begun to increase or stated an ambition to increase
their military spending. This is in large part due to Russia’s increased assertive-
ness, but also mounting pressure from the US to meet the NATO goal of spending
2 percent of GDP on defence by 2024. In recent years, steps towards a deepened
European defence integration have also been taken,?® although it remains to be
seen what the outcome of such initiatives will be.

The following sections of this chapter will assess the global power balance in terms
of military expenditure, macroeconomic trends, as well as the quantities and qual-
ity of military equipment. The next and concluding chapter will provide an assess-
ment of future trends regarding these aspects of global power.

2 For a more detailed discussion on the different positions regarding the South China Sea, see e.g. Hiebert,
Murray; Nguyen, Phuong & Poling, Gregory B., eds. (2015) Examining the South China Sea Disputes.

2" China’s GDP grew 90 percent between 2010 and 2019, constant 2010 USD, which can be compared to
146 percent between 2000 and 2009, World Bank (2020a) GDP Constant 2010 US$. Meanwhile, mili-
tary expenditure grew 85 percent between 2010 and 2019, constant 2018 USD, which can be compared
to 218 percent between 2000 and 2009, SIPRI (2020a) SIPRI Military Expenditure Database.

28 Oxenstierna, Susanne (2019) “The economy and military expenditure”, Westerlund, Fredrik & Oxen-
stierna, Susanne (eds.) Russian Military Capability in a Ten-Year Perspective — 2019, p. 110.

2 Most notably the Permanent Structured Cooperation (PESCO) and European Defence Fund (EDF) initi-
atives, both launched in 2018.
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3.1 Military Expenditure

In 2019, global military expenditure amounted to a total of USD 1,868 billion, a
sum which has increased by 5.7 percent during the past decade.>® On average, the
countries of the world spent 1.8 percent of their GDP on defence and defence re-
lated items in 2019. The largest geographical clusters of military spending can be
found in North America, Western Europe and East Asia, see Figure 3.1.
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Figure 3.1: Global military expenditure, 2019 (current USD). Source: SIPRI (2020a)

The US remains the world’s largest military spender by far, with military expendi-
ture amounting to USD 732 billion in 2019. China, the world’s second largest mil-
itary spender, spent USD 261 billion or one-third of the US amount, the same year.
India, the world’s third largest spender, devoted USD 71 billion to military spend-
ing, nearly a third of China’s amount. Russia allocated USD 65 billion, and Saudi
Arabia USD 62 billion, towards military expenditure in 2019. For a detailed list of
global military spending and the world’s top 25 spenders, see Appendix A.

This illustration may seem like a familiar and long established description of the
global military power balance, but much has changed during the past decade, see
Figure 3.2. Despite its enduring dominance, the US share of global military ex-
penditure has decreased notably, from 44.6 percent in 2010 to 39.2 percent in 2019.
Meanwhile, China’s share of world military spending has doubled, from 7.0 per-
centin 2010 to 14.0 percent in 2019. Russia has largely maintained its global share
at 3.5 percent, while India has increased its share from 2.8 to 3.8 percent and Saudi
Arabia its share from 2.8 to 3.3 percent. Meanwhile, the global share of military

30 Note that the sum of 1,868 billion is indicated in current prices, while the 5.7 percent increase is given in
constant 2018 prices, SIPRI (2020a) SIPRI Military Expenditure Database.
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spending for the major European powers of France, the UK, Germany and Italy
has decreased during the past decade, from a combined 11.3 percent to 9.3 percent.
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Figure 3.2: Share of global military expenditure, 2010 and 2019 (current USD). Source:
SIPRI (2020a)

Even though the US and western European countries have increased their military
spending in recent years, the overall trend for military expenditure between 2010
to 2019 has been a decreased global share for Western powers and an increased
share for major non-Western powers. This trend can to a large extent, albeit not
exclusively, be attributed to just one country, China.
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Figure 3.3: Global military expenditure in terms of market exchange rate (MER) and pur-
chasing power parity (PPP), 2019. Source: SIPRI (2020a), OECD (2020a).
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It is worth noting that the above description of military expenditure is given in
USD market exchange rates (MER). However, this measure does not account for
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potential differences in purchasing power between countries. When adjusting mil-
itary expenditure with purchasing power parities (PPP), as seen in Figure 3.3, the
relative size of China’s and Russia’s military expenditure increases significantly
in comparison to the amounts given in terms of market exchange rates. The US
level remains the same, as USD is the benchmark, while the combined expenditure
of France, Germany, the UK, and Italy (E4) increases slightly when adjusted for
purchasing power. This would imply that if military expenditure had a structure
similar to the overall economy, and if PPP actually reflected economic activity in
terms of comparable goods and services, the US global advantage in terms of mil-
itary expenditure would become less pronounced than indicated by MER.

It is important to remember that PPP is not directly transferable from GDP to mil-
itary expenditure, see discussion in Section 2.1. However, average wages, includ-
ing those for soldiers, officers and employees within the defence industry, are
lower in China and Russia compared to the US or the EU. Therefore, it would be
inadvisable to completely disregard purchasing power as a relevant aspect when
discussing military expenditure.

3.2 Macroeconomic Trends

Economic strength, here measured in terms of GDP, is another measure of global
power. Not only does it provide economic influence in terms of consumption, pro-
duction, trade and investment, it also constitutes a key prerequisite for military
spending. For a detailed list of macroeconomic trends among the top 25 economies
worldwide, see Appendix B.

In 2019, the US still retained its century-old position as the world’s largest econ-
omy by some margin, followed by China, Japan, Germany and India. Even though
this ranking may seem stable, the past two decades have seen a significant change
in the global economic power balance. While the US accounted for a sizeable 24.4
percent of the world economy in 2019, the corresponding share was 30.5 percent
in 2000. Meanwhile, China’s share of global GDP reached 16.3 percent in 2019,
up from a mere 3.6 percent in 2000. The Eurozone’s share of the world economy
decreased 4 percentage points during the same period, while the shares of Russia
and India increased about 1 and 2 percentage points respectively.3!

Ever since recovering from the 2008 financial crisis, major world powers such as
the US, the Eurozone, China and India have all seen sustained growth rates, see
Figure 3.4. Russia was the only major power to experience less stable growth rates
during the past ten years, due to falling oil prices and economic sanctions by the
US and the EU in the wake of the annexation of Crimea. While the world economy
had begun to show signs of slowing back in 2019, following heightened interna-
tional trade tensions, the coronavirus pandemic effectively ended an 11-year long

31 World Bank (2020b) GDP Current US$.
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period of stable global economic growth. By the spring of 2020, the pandemic had
triggered the deepest economic downturn since the Great Depression of the 1930s.
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Figure 3.4: GDP of major world powers in USD (constant 2010), 2000-2021. Sources: World
Bank (2020a), IMF (2020a)

Ever since it first emerged in late 2019 in Wuhan, China, the novel coronavirus
has caused human suffering and wreaked economic havoc across the globe. The
coronavirus pandemic had spread to other East Asian countries by February. By
March the epicentre of the pandemic had gradually shifted to Europe and later to
the Americas. By summer, it had reached a truly global scale, severely affecting
countries in Latin America and South Asia. By November 2020, most countries
were still struggling against the coronavirus and several regions were witnessing a
renewed upsurge in the pandemic.

In its forecast from October 2020, the IMF predicts that global GDP will contract
by 4.4 percent in 2020. The US economy is expected to contract 4.3 percent in
2020, down from an average positive growth rate of 2.3 between 2010 and 2019.
Meanwhile, the Eurozone is anticipated to contract by 8.3 percent, down from 1.4
percent positive growth between 2010 and 2019. Emerging economies will not be
spared the global downturn. Russia’s economy is predicted to shrink by 4.1 percent
and India’s by 10.3 percent. China is the only major economy expected to grow in
2020, but 1.9 percent growth is still a historic low compared to the average 7.7
percent of the past decade.

322020 growth rates are retrieved from IMF (2020a) World Economic Outlook Database. (Accessed 23
November 2020), average real GDP growth rates between 2010 and 2019 are collected from IMF (2020)
IMF Data — Real GDP growth (Annual percent change).

20 (86)



FOI-R--5048--SE

The IMF predicts a quick recovery in 2021, with a global economic growth of 5.2
percent. The US economy is expected to grow by 3.1 percent, the Eurozone by 5.2
percent, Russia by 2.8 percent, India by 8.8 percent, and China by 8.2 percent.
However, such predictions must be viewed with caution, especially given the many
uncertainties faced by the global economy.3® Many risks still remain, not least the
intertwined risks of a prolonged pandemic and prolonged economic recession.

While the long-term effects of the coronavirus pandemic remains to be seen, it
does so far not seem to have altered the overall trends observed during the past
decade. The economic power balance still seems to be shifting towards emerging
economies, China in particular.
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Figure 3.5: GDP of major world powers in USD PPP, 2000-2019. Source: World Bank
(2020c)

This development becomes even more pronounced when GDP is expressed in
terms of purchasing power. Explained above as accounting for price differences,
purchasing power parity (PPP) measures the size of an economy in terms of com-
parable goods and services. By this measure, China has already surpassed the US
to become the world’s largest economy in 2016, see Figure 3.5. India’s and Rus-
sia’s shares of the world economy also increases significantly. When adjusted for
purchasing power India becomes the world’s third largest economy, up from fifth
if terms of MER, overtaking Japan and Germany. Russia becomes the sixth largest
economy in terms of PPP, as opposed to the eleventh in terms of MER.3*

33 IMF (2020) World Economic Outlook — A Long and Difficult Ascent, October 2020, pp. Xiii-xiv.
34 World Bank (2020c) GDP PPP Current International US$ and World Bank (2020a) GDP Current US$.
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As noted above, in the context of defence economics, GDP can be seen as a pre-
requisite for military expenditure. Military expenditure in turn is a prerequisite and
input value for military capability. Military equipment can be seen as an interme-
diary good of sorts, between expenditure and capability. This as equipment con-
stitutes an output of expenditure, but an input to capability. An assessment of mil-
itary equipment quantities and quality may therefore add further understanding
about the global power balance.

3.3 Quantities of Military Equipment

The assessment of military equipment quantities in this report focuses on big ticket
items for navies, armies and air forces; such as surface combatants, submarines,
armoured vehicles and artillery as well as combat aircraft, bombers and transports.

The past two decades have seen a general trend of decreasing equipment quantities
over time. This is true even for countries where military expenditure has increased.
The most likely explanation is that fewer platforms are needed and afforded as
quality of individual weapon systems improves and unit costs increase. However,
there are some exemptions to this general trend, which will be illustrated in the
presentation of equipment quantities for major world powers below. For a detailed
description of data and assumption together with detailed graphs and tables on
military equipment quantities among major world powers, see Appendix C.

Quantities of Navy Equipment

Navy equipment quantities among the major world powers from 2000 to 2020 are
illustrated in Figure 3.6. The figure shows that the US Navy has largely maintained
its quantity of naval vessels during the past two decades. It has decreased its overall
numbers only slightly, while increasing the number of destroyers. Meanwhile, the
Chinese People’s Liberation Army (PLA) Navy has undergone drastic changes,
increasing the numbers of surface combatants and submarines by over 40 percent.
The introduction of a new class of corvettes helps explain a sizeable share of this
expansion. The E4 have decreased their combined quantity of surface combatants
and submarines over the past two decades, a reduction which has been evenly dis-
tributed among vessel types. The Russian Navy has also decreased its number of
naval platforms by about one fifth, mainly by reducing its large nuclear submarine
fleet and to a lesser extent the number of destroyers.

22 (86)



FOI-R--5048--SE

250

200
156

210
197 183
150
150 129 . 129
110
100 I I -
AR I i = =

50

0
2000 2020 2000 2020 2000 2020 2000 2020
us China E4 Russia
M Tactical Subs (55K) M Tactical Subs (SSN/SSGN) m Strategic Subs (SSBN)
Corvettes M Frigates (FFG/LCS) B Destroyers
MW Cruisers m Amphibious Assault Ships B Aircraft Carriers

Figure 3.6: Quantity of surface combatants and submarines among major world powers.
Source: 1ISS (2000, 2020)

While Figure 3.6 offers a comparison of the numbers of surface combatants and
submarines, it does not account for the differences in size of such vessels. Surface
combatants presented in the figure include everything from huge aircraft carriers
and amphibious assault ships to large cruisers, destroyers, smaller frigates and
even smaller corvettes. Submarines similarly include huge nuclear armed strategic
submarines with nuclear propulsion, large torpedo and missile armed tactical sub-
marines with nuclear propulsion, and smaller tactical submarines with conven-
tional propulsion. The relative size of each navy becomes radically different when
illustrating navy sizes in terms of tonnage instead of numbers of platforms.

When illustrated in terms of tonnage,® the US naval advantage becomes clearly
visible, see Figure 3.7. The explanation for this sizeable advantage is quite straight
forward, the US has far more aircraft carriers and generally larger destroyers com-
pared to other major powers. Even though the number of US and Chinese naval
vessels differs only slightly, the US Navy tonnage is more than four times larger
than that of the PLA Navy. This would imply that the average US Navy vessel is
about four times larger than its Chinese counterpart. On the other hand, the Chinese
Navy has more than doubled its tonnage since 2000 and has roughly reached parity

% The tonnage for maritime vessels is expressed in terms of displacement, i.e. the amount of water dis-
placed by the hull of any given vessel. In this report displacement tonnage for surface combatants is
given in fully loaded displacement and for submarines when fully submerged. Data on tonnage have
been collected from various open sources and are referred to collectively as “FOI” in Figure 3.7, see
Section 2.1 for details.
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with the E4 and Russia in 2020. A greater increase in tonnage compared to increase
in numbers also implies that the average Chinese naval vessel has become larger.
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Figure 3.7: Tonnage of surface combatants and submarines among major world powers.
Source: 1ISS (2000, 2020), FOI

The E4 have increased their combined tonnage during the past two decades, even
as the number of vessels has decreased, implying that the average E4 navy vessel
has become larger. Meanwhile, Russia decommissioned several large surface com-
batants and nuclear submarines during the 2000s, causing naval tonnage to de-
crease sharper than the number of vessels during the past twenty years. Note, how-
ever, that a sizeable portion of this change is caused by the temporary inactivation
of the aircraft carrier Admiral Kuznetsov due to long-term overhaul. Tonnage may
be a crude measure, but not irrelevant with regard to naval capabilities, as larger
vessels provide more space for armament,® sensors and other electronic hardware.
On the other hand, even smaller missile armed vessels can provide significant le-
thality to a navy. Therefore, neither the number of vessels nor the total tonnage
should be seen as the better measure, instead these aspects complement each other
when quantifying and comparing major world power navies.

Quantities of Army Equipment

Army equipment quantities have developed in different directions during the past
two decades. Generally, the quantity of main battle tanks (MBTSs) and artillery
pieces and multiple launch rocket systems (MLRSSs) has decreased among the ma-
jor world powers. Meanwhile, the numbers of infantry fighting vehicles (IFVs)

3 Note that there seems to be a correlation between total tonnage and the number of missiles carried, see
e.g. Table E.6 in Appendix E of this report.
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and armoured personnel carriers (APCs) have either increased in absolute terms or
been maintained to a higher degree than tanks and artillery. These trends are
clearly visible among the major world powers, see Figure 3.8. The figure also
shows that in 2020, the US had a numerical advantage in terms of IFVs and APCs,
while China had an advantage in terms of tanks and artillery.
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Figure 3.8: Quantity of army equipment among major world powers. Source: [ISS (2000,
2020)

The US Army has reduced its quantity of tanks in active service by two-thirds
between 2000 and 2020, but still maintains a sizeable amount in reserve. In 2020,
the Chinese PLA had the world’s largest number of main battle tanks in active
service. However, in spite of rapid modernisation, one-third of China’s tanks still
consists of outdated types. During the past two decades, the armies of France, Ger-
many, the UK, and Italy have decreased their tank numbers drastically. The E4 has
kept less than one-fifth of their combined tank force in active service in 2020 com-
pared to 2000. Russia has also decreased the number of tanks by seven-eighths
since 2000. Nevertheless, Russia still has more than three times the number of
tanks in active service compared to the E4 combined. Russia also maintains a huge
number of tanks in reserve, although it is unclear how many of these could actually
be made operationally available.

The numbers of IFVs and APCs have increased in the US Army, especially
wheeled APCs which were favoured in the 2000s and 2010s because of their lower
weight and easier deployment abroad. In 2020 the US had nearly twice the number
of IFVs and APCs than any other major power. China has also increased the num-
ber of IFVs and APCs in an effort to modernise its army, but still has relatively
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few infantry support vehicles compared to the US.%” Both the E4 and Russia have
decreased their number of IFVs and APCs, but still maintain these vehicle types
to a much greater extent than tanks and artillery.

All major world powers have decreased the number of artillery pieces and MLRSs,
gradually phasing out towed artillery in favour of more capable self-propelled sys-
tems. The US Army has decreased its number of artillery pieces by almost half
between 2000 and 2020. While the reduction of artillery in China has been even
more pronounced, the PLA still has the largest quantity of artillery in active service
among the major world powers. The E4 had cut its number of artillery pieces in
2020 to one-third of their combined force in 2000. The reduction of artillery in
Russia was even more drastic, to less than one-sixth of its numbers in 2000 by
2020. Russia does maintain over 16,600 artillery pieces and MLRS in reserve, alt-
hough their exact availability is not clear.® Although the reductions of artillery
guantities are comparatively large in China and Russia, these countries still possess
a numerical advantage over the US and the E4 respectively.

Quantities of Air Force Equipment

The quantities of combat aircraft have decreased among all major world powers
during the past two decades, see Figure 3.9.
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Figure 3.9: Quantity of aircraft among major world powers. Source: [ISS (2000, 2020)

37 While the US had 26,000 IFVs and APCs for an army of 481,750 men in 2020, China had 15,200 for an
army of 975,000 men, 1ISS (2020) The Military Balance 2020.
3 11SS (2020) The Military Balance 2020.
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This trend could likely be attributed to the choice of quality over quantity as indi-
vidual platforms have become more advanced and more expensive. The US has
maintained a clear numerical advantage over other major world powers in terms
of combat aircraft. China has the second largest combat aircraft fleet. Meanwhile,
Russia fielded more combat aircraft in 2020 than the E4 air forces combined.

In terms of transport aircraft the US also maintains a significant advantage. And
although China has more bombers, most are of older designs and not equivalent in
terms of capability to their US counterparts. The E4 have no purpose-built bomb-
ers, instead relying completely on multirole combat aircraft. Similarly to China,
Russia still relies on older Soviet designs which have been upgraded, but not re-
placed, as of 2020. The US also has a numerical advantage in terms of transport
aircraft, which are generally larger than Russian, European or Chinese equivalents.

Quantities of Military Equipment, Overall

Overall, the US has maintained its quantitative edge in the air and at sea, while the
power balance on land remains more mixed. The US dominance in the air remains
solid. However, the Chinese PLA Navy has significantly narrowed the numerical
gap to the US, while overtaking the E4 and Russia by the same metric during the
past two decades. China has gained a numerical advantage in terms of tanks, but
the US has maintained and even widened its advantage in terms of IFVs and APCs.
Meanwhile, China still has a numerical advantage in artillery over the US and Rus-
sia over the E4, in spite of the fact that both China and Russia have reduced artil-
lery numbers more drastically between 2000 and 2020.

Although China only spent about one-third on its military in 2019 compared to the
US, it has almost 80 percent the number of combat aircraft and nearly the same
amount of naval vessels. Similarly, while Russia spends only slightly more than
France, it has more submarines, tanks and combat aircraft than the four major Eu-
ropean powers combined. This could indicate that there is some merit to the idea
that China and Russia have greater purchasing power even when it comes to mili-
tary hardware, and that they as a consequence get larger quantities of equipment
out of their military expenditure than for instance the US and the E4.

However, equipment quantities do not tell the whole story. As seen above, the US
Navy is still unrivalled in terms of tonnage. This allows for, among other things,
more space for weaponry and sensors, which in turn may differ in capability. Fur-
thermore, the average Chinese or Russian combat aircraft may not display the same
performance as its US counterpart. European equipment may also have a qualita-
tive edge over Chinese and Russian dittos. Therefore, in order to give a more com-
plete assessment of the current global power balance, there is a need to look closer
at quality indicators for military equipment.
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3.4 Quality of Military Equipment

The analysis of military equipment quality in this report begins with a categorisa-
tion according to modernity, where key navy, army and air force equipment are
classified as either modern, intermediate or legacy, or by generation. However, as
the quality of modern equipment may also vary quite significantly, this broad cat-
egorisation is complemented by a series of quality indicators for key equipment
within each service branch; surface combatants, main battle tanks and combat air-
craft. For a detailed description of methods and assumption together with more
detailed graphs and tables on equipment quality, see Appendix D.

Quality of Navy Equipment

Surface combatants are categorised on the basis of which year the lead or first ship
of the class was commissioned. The category modern includes all ship classes
which have been taken into active service from 1990 and onwards, intermediate
between 1970 and 1989, while legacy comprises classes taken into service before
1970. However, there are some exemptions to this general rule.®
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Figure 3.10: Surface combatants by generation among major world powers. Source: [ISS
(2000, 2020)

According to the categorisation of this report the US Navy surface combatant fleet
in 2020 could be considered fully modernised, see Figure 3.10. Meanwhile, China
has added modern surface combatants at a rapid pace, from just one in 2000 to 99

% The equipment of the Chinese PLA Navy is the main exemption. As China was late to develop an indig-
enous modern arms industry, vessels taken into active service from 2000 and onwards is classified as
modern, intermediate between 1980 and 1999, and legacy from before 1980.
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in 2020. The combined surface fleet of the E4 is almost entirely modern with 69
out of 80 belonging to classes where the lead ship was commissioned after 1990.
Meanwhile, the Russian Navy still relies heavily on upgrading vessels commis-
sioned during the 1980s as shipbuilding has been slow to recover after the fall of
the Soviet Union, only in the late 2000s did new ship classes begin to enter service.

Table 3.1: Selected modern surface combatant performance among major world powers,
2020. Source: 1ISS (2020), FOI.

Class (Country) No. SAM ASM ASW TT/ | Quant.
Mis- Range/ Range/ Hel. 2020
siles Speed Speed No./Type

Ticonderoga (US) 130 240/3.5 240/3.5 6/2 22/22

A. Bourke I1A (US) 96 240/3.5 240/3.5 6/2 39/69

Freedom (US) - -/- -/- -2 9/19

Type 055 (China) 112 150/4.2 540/*3.0 6/2 1/31

Type 052D (China) 64 150/4.2 540/*3.0 6/1 11/31

Type 054A (China) 40 40/3.0 180/0.9 6/1 30/50

Type 056/A (China) 4 -/- 180/0.9 6/- 43/43

Forbin (France) 56 100/4.5 180.0.9 4/1 2/11

Sachsen (Germany) 40 170/3.5 120/0.9 6/2 3/10

Type 45 (UK) 56 100/4.5 240/0.9 4/1 6/6

Type 23 (UK) 40 10/2.0 240/0.9 4/2 13/13

Andrea Doria (lItaly) 56 100/4.5 180/0.9 2/1 2/12

Gorshkov (Russia) 48 150/6.0 300/2.4 8/1 1/10

Grigorovich (Russia) 32 50/4.0 300/2.4 4/1 2/10

Steregushchiy (Ru.) 20 50/2.6 130/0.8 8/1 6/43

* The YJ-18 ASM has a flight speed of Mach 0.8 and terminal attack speed of Mach 3.0.

Differences in quality indicators among modern surface combatants are listed in
Table 3.1.° Note that the table only includes a handful of ship classes for each of
the major powers and does not include aircraft carriers or amphibious assault ships.
The quality indicators listed include the maximum number of missiles carried, the
maximum range and speed of surface-to-air-missiles (SAMSs) and anti-ship mis-
siles (ASMs). Note that the values for range and speed refer to the best available
missile in each category, which is not necessarily the most commonly available.
Maximum missile range is indicated in kilometres and speed in terms of Mach.
Indicators also include anti-submarine-warfare (ASW) metrics such as the number
of torpedo tubes (TT) and number of helicopters carried. The 2020 quantities for
each ship class (e.g. 39 Arleigh Bourke 1A destroyers) and total number of that
ship type (e.g. 69 US destroyers) are also included in order to give a sense of how
common certain capabilities are.

Modern surface combatants feature several common traits. They generally have
some degree of stealth incorporated into their design and often come equipped with

40 The number of missiles, torpedoes, helicopters and vessels are obtained from 11SS (2020), comple-
mented by missile ranges and speeds from various institutes or online sources. These complementary
data are referred to collectively as “FOI” in Table 3.1. Note that short-range point-defence missiles are
not included in the missile tally, neither as separate launchers or as quad-packed in missile launch cells.
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advanced radar and sonar. All of the ship classes included in Table 3.1 also carry
at least one multi-purpose main gun and a number of close-in-weapon-systems
(CIWS) for short range defence. Although the ships vary in range and endurance,
their top speeds are generally around 30 knots.

Modern US surface combatants, such as the Ticonderoga class cruisers and Ar-
leigh Bourke class destroyers, are generally larger and capable of carrying more
missiles than their international counterparts. Some of China’s most modern plat-
forms, such as the Type 055 and Type 052D destroyers, have reached similar sizes
and missile carrying capabilities as their US or E4 equivalents respectively. How-
ever, such destroyers do not make up the bulk of the PLA Navy’s modern inven-
tory, which instead largely consists of more lightly armed Type 054A frigates and
Type 056 corvettes.

The modern destroyers and frigates of the E4 navies are generally in the mid-to-
large range of surface combatants. UK Type 45 destroyers are small compared to
US ones but German Sachsen frigates are large compared to their Chinese coun-
terparts. Russian Admiral Gorshkov frigates are roughly the same size as their
German counterparts, while the Admiral Grigorovich class is smaller and has
fewer missiles. Meanwhile, the Steregushchiy class is relatively large and well-
armed compared to corvettes of other navies. There are several other factors in
assessing surface combatant performance than just armament, but this brief over-
view does give some insights.

US surface combatants seem to have a clear advantage in terms of anti-air with
longer ranged surface-to-air missiles and numbers of helicopters carried, providing
robust surveillance and ASW capabilities. By the same logic, China and Russia
have an advantage over the US and E4 in terms of surface warfare, possessing
longer ranged high-speed anti-ship missiles. However, it is worth noting that US
surface combatants often operate in carrier groups allowing carrier-based aircraft
to carry anti-ship missiles well beyond the range of any ship-launched missile.
France, the UK and Italy also operate carriers and could use similar tactics.

Quality of Army Equipment

Main battle tanks constitute the heavily armed and armoured spearhead of modern
mechanised army formations. In this section, tanks are categorised according to
modernity by generation. First generation main battle tanks were introduced in the
late 1940s, second generation in the 1960s and modern third generation tanks from
the 1980s and onwards. The US Army has reduced the size of its exclusively third
generation tank force to 2,414 Abrams tanks, but it keeps an additional 3,300
Abrams in reserve, see Figure 3.11. China has the world’s largest tank force in
active service, and the second largest inventory of third generation tanks, which
include the modern Type 99A and Type 96A. However, one-third of the PLA tank
force still consists of the obsolete Type 59 legacy tanks.
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The E4 possess modern but very small tank forces, only around 200 per country.
These include the French Leclerc, German Leopard 2, the UK Challenger 2 and
the Italian Ariete. Russia has the world’s largest inventory of third generation tanks
which mainly consist of upgrades of Soviet era designs such as the T-72B3 or
modern derivatives such as the T-90. Russia also has the world’s largest tank re-
serve force, over 10,000 in storage, though availability may vary.
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Figure 3.11: Main battle tanks by generation among major world powers. Source: 11ISS (2000,
2020)

Main battle tank performance can be described as a combination of firepower, pro-
tection and mobility. In Table 3.2 the firepower for a given tank is measured by
the penetration depth of the best available kinetic projectile from a distance of
2,000 metres, indicated in millimetres of rolled homogenous armour equivalents
(RHAe), i.e. steel equivalents. Similarly, armour is indicated by the protection
against kinetic penetrators at the front of the turret, usually the strongest protected
area of a tank, also in millimetres RHAe.** Mobility values are measured by horse-
power through tonnes. Note that the values presented in the table have been col-
lected from open sources and should be seen as estimates rather than exact truths.

The quality indicators in Table 3.2 shows that the US M1A2 Abrams has a slight
edge in terms of firepower, compared to other third generation tanks. On paper,
China’s most modern tank, the Type 99A, is on par with its Western counterparts.

41 As modern main battle tank armour usually consists of composite armour, reactive armour or both, pro-
tection levels are usually converted into an expressed as millimetres of rolled homogenous steel equiva-
lents, i.e. how much steel the composite or reactive armour is equal to.
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It also features a laser dazzler active protection system against anti-tank missiles.
However, the far more common Type 96A is less capable than its larger cousin.

Table 3.2: Selected modern main battle tank performance among major world powers, 2020.
Source: US Training and Doctrine Command (2014), Steelbeast.com, 1ISS (2020).

Type (Country) Gen. Firepower Armour Mobility Quantity
(mm (mm (HP/ 2020
RHAe) RHAe) tonne)
M1A2 Abrams (US) +3 840 950 23.1 1605
M1A1 Abrams (US) 3 750 600 25.9 775
ZTZ- 99A (China) +3 800 990 25.9 500
ZTZ-96A (China) -3 660 780 18.6 1500
Leclerc (France) 3 690 890 26.6 222
Leopard 2A6 (Ger.)* +3 750 970 24.0 225
Challenger 2 (UK) +3 610 1250 19.2 227
T-90A (Russia) 3 660 840 23.7 350
T-72B3 (Russia) -3 660 780 18.9 1350

* Data actually represent the older Leopard 2A5 version, exported to e.g. Denmark and Sweden.

European tanks generally perform well. The German Leopard 2A6 is a well-bal-
anced platform, versions of which have been exported to several countries. The
UK Challenger 2 is the world’s best protected tank. The French Leclerc is not as
heavily armed or armoured, but more mobile than the other two European tanks.
Modern Russian tanks, while not quite on par with US or German tanks, have un-
dergone several improvements, and the T-90A and T-72BM are far superior to, for
instance, the T-72Ms employed by Saddam Hussein’s Iraq during the Gulf War.
Furthermore, Russian third generation tanks feature both hard kill and soft kill ac-
tive protection systems which are not yet standard on US or European tanks.*?

Quiality of Air Force Equipment

The US Air Force’s advantage in terms of quantity becomes even more apparent
when accounting for modernity, see Figure 3.12. Having pioneered fifth-genera-
tion fighters back in the 1980s, the US has held a virtual monopoly on operating
such aircraft until the 2010s. China has come a long way during the past decades,
fielding over a thousand fourth generation combat aircraft and having begun to
introduce fifth generation aircraft. However, China still operates several types of
older aircraft and has yet to catch up to the other major powers in terms of aircraft
development, not least when it comes to developing strong domestic turbofan jet
engines. While the UK and Italy have bought American F-35s, the E4 have not
developed their own fifth generation fighters, instead choosing to upgrade fourth
generation aircraft. The E4 also operate several third generation aircraft. Russia is
set to introduce fifth generation combat aircraft in the near future, but these are not

2 See e.g. Olsson, Per (2018) Towards a Tool for Measuring Military Performance.
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yet classified as being in active service and Russia currently relies heavily on var-
ious fourth generation combat aircraft. The Russian air force also operates several
third generation aircraft.
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Figure 3.12: Combat aircraft by generation among major world powers. Source: 1ISS (2000,

2020)

Combat aircraft performance is assessed through the number of hard points, i.e.
stations for missiles, bombs or additional fuel tanks, combat range (in km) and
maximum speed (in km/h). The generation of the aircraft, fifth or fourth, is also
presented as a proxy performance indicator. Fifth generation combat aircraft com-
bine stealth, i.e. radar absorbent materials, minimised radar cross-section and IR-
signature, with high manoeuvrability and advanced avionics.

Table 3.3: Selected modern combat aircraft performance among major world powers, 2020.

Source: 1ISS (2020), FOI.

Type (Country) Gen. No. Hard- Range Speed Quant.
points* (Km) (Km/h) 2020

F-35A (US) 5 10(4) 1667 1960 316
F-22 (US) 5 12(8) >3000 2470 159
F-16 (US) 4 11 3333 2205 553
F-15E (US) +4 11 3840 3018 210
J-20 (China) 5 10(6) 3400 2100 22
J-10 (China) 4 12 3000 2450 445
Rafale (France) +4 14 3125 2205 100
Eurofighter (UK/G/It) +4 13 3790 2470 377
Su-35 (Russia) +4 12 3600 2390 90
Su-27 (Russia) 4 10 3680 2879 119

* Number of missiles carried internally marked with parenthesis.
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The aforementioned US advantage may not seem immediately evident from look-
ing at Table 3.3.4 Most aircraft seem to perform in the same range, and if anything
the US F-35 seem to underperform. However, it is worth remembering that the F-
35 is a single-engine fifth generation stealth aircraft while most others aircraft in
the table are twin-engine. The US F-16 and Chinese J-10 are also single engine,
but non-stealth fourth generation.

When instead trying to find the most relevant comparisons, such as the US F-22
and the Chinese J-20, it is clearer that the Chinese fifth generation aircraft is unable
to carry the same amount of missiles or reach the same speed.** And when com-
paring twin-engine air-superiority fighters like the Russian Su-35 and Su-27 with
their US counterpart, the F-15E, the US aircraft also performs slightly better. E4
combat aircraft generally perform quite well in an international comparison. It is
worth remembering that several vital performance factors, such as avionics, stealth
capabilities and capabilities of individual missiles, are not included in the assess-
ments of this report. However, when comparing combat aircraft with similar mis-
sion sets and design purposes, it seems that the US continues to enjoy a clear ad-
vantage in the air.

The indicators used in this report do not constitute a comprehensive analysis of
equipment quality. And even if they did, any assessment of equipment quality
would not be the same as an estimate of overall military capability. Modernisation
of equipment needs to be followed by an upgrade in training, tactics, doctrine and
leadership, otherwise the equipment is just expensive chunks of alloys and com-
posites. Nevertheless, taken together with military expenditure and equipment
quantity, the assessment of equipment quality presented above does provide an
added perspective to the current global power balance. The following chapter will
examine how this power balance may develop in the coming decade.

43 Data on aircraft generations, number of hardpoints, range and speed, are obtained from various open
sources, referred to collectively as “FOI” in Table 3.3, see Section 2.1 for details.

4 The exact range of the F-22 could not been determined by this study and is therefore not compared with
that of the J-20. Although the J-20 seems to have a larger body, which could allow for more fuel, the en-
gine fuel-efficiency is also a determinant of range.
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4 Future Trends

The relationship between the US and China, which has been tense for years, dete-
riorated rapidly during 2020. The two countries, engaged in a trade war since 2018,
have exchanged harsh criticism of each other’s response to the coronavirus pan-
demic. The US has also criticised China’s human rights record and declared its
maritime claims in the South China Sea to be unlawful. China for its part has dis-
missed such critique as attempts to contain and vilify it. China has also accused
the US of protectionism and of destabilising the security environment in East Asia
by increasing its support for Taiwan. These developments could significantly
worsen the ongoing trade dispute between the world’s two largest economies and
the US has already implemented or threatened to implement a number of sanctions
against Chinese officials and entities. Further escalation of US-China tensions
could have repercussions far beyond the borders of the two countries and delay or
derail the global post-pandemic economic recovery. While currently centred on
specific political issues, the rivalry between the US and China also features more
structural elements. Most importantly, the changing global power balance of the
past decade, observed in the previous chapter.
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Figure 4.1: GDP of major world powers in USD (constant 2010), 2000-2035. Sources: World
Bank (2020a), IMF (2020a), CBO (2020), World Bank (2013)

Assuming that China’s economic growth will gradually slow to about 5 percent by
2030,* while acknowledging that this is not predetermined in any way, China is

“ The assumption of Chinese growth rates gradually slowing to 5 percent is based on projections by the
World Bank (2013) China 2030: Building a Modern, Harmonious, and Creative Society. This estimate
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set to surpass the US as the world’s largest economy in terms of nominal GDP
around 2030, see Figure 4.1. If realised, this development would likely put further
strain on the bilateral relationship between the world’s two most powerful nations,
increasing the risk of emboldened actions by China as well as an increasingly se-
vere response from the US. It could also increase the risk of misunderstandings
and miscalculations regarding each other’s intentions and capabilities.

In this report the assumed macroeconomic power shift is estimated to occur in
2033. However, as values are indicated in USD, the precision of this assessment is
vulnerable to changes in the relative currency value of the USD and the Chinese
RMB. It is also worth remembering that in terms of purchasing power parity the
shift already occurred in 2016, and forecasts by OECD estimate that China’s PPP-
adjusted GDP will be 67 percent larger than that of the US by 2030.46

The Eurozone is expected to start recovering from the pandemic from 2021 and
onwards.*” However, assuming that the growth rate of the previous decade will
continue into the next, the Eurozone is estimated to grow somewhat slower than
the US. Between 2022 and 2025, the economies of the Eurozone and Russia are
expected to increase by 1.6 and 2 percent respectively. If anything, this may seem
to be slightly advantageous for Russia. However, given that the size of the Euro-
zone economy is several times larger, the absolute economic gap between the Eu-
rozone and Russia is actually likely to increase in favour of former.

Similarly, India’s economic growth rate could very well surpass that of China in
the coming decade, as the Chinese growth rate gradually slows.*® But again, given
the differences in economic size between the Asian giants, the absolute gap will
persist during the coming decade. It is even likely to increase, as 5 percent growth
adds far more value to a USD 14 trillion economy than 7 percent does to a USD 3
trillion economy.

However, the future is not set in stone. Economic forecasting is difficult at the best
of times and the coronavirus pandemic has made predictions about the future even
more uncertain. For a detailed description of the data and assumptions concerning
future macroeconomic trends in this report, see Appendix E.

The future military expenditure among major world powers will depend on at least
two factors, the economic development of each country and the priority each coun-
try gives to military expenditure as share of GDP. Assuming for the moment,

is fairly mainstream, but not uncontested. Sceptics about China’s future growth prospects cite high debt,
a shrinking workforce and increasingly difficult productivity gains as reasons why China’s growth may
be significantly lower. Nevertheless, PricewaterhouseCooper (2015) The World in 2050 — Will the shift
in global economic power continue?, estimate that China’s economy will surpass that of the US in terms
USD MER in 2027, p. 11.

46 OECD (2020) GDP Long-Term Forecast. (Accessed 29 October 2020).

47 IMF (2020a) World Economic Outlook Database. (Accessed 23 November 2020).

48 See e.g. PricewaterhouseCooper (2015) The World in 2050 — Will the shift in global economic power
continue?, p. 8.
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