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ARTICLE

Weighing Giants: Taking Stock of the Expansion of China’s
Defence Industry
Lucie Béraud-Sudreau and Meia Nouwens

Defence and Military Analysis Programme, International Institute for Strategic Studies (IISS), London, United
Kingdom

ABSTRACT
Despite China’s rise on the world stage and rapid improvements in the
quality and quantity of its arms production, little is truly known about
Chinese defence groups’ performance. The existing literature suffers
from a significant gap: there has been no measure of how much the
Chinese defence industry is worth financially, in comparison to other
leading defence firms. There is also a dearth in detailed assessments of
China’s defence-industrial and defence-innovation capacities. Therefore,
this article seeks to provide reliable estimates of Chinese defence enter-
prises’ revenue derived from their military-related activities. In discussing
our results, we also show that the current Chinese leadership’s defence-
industry reforms specifically target self-identified shortcomings and in
doing so, strives to bring Chinese defence companies to the top of
the world’s defence-technological innovation standards. This will contri-
bute to the debate on China’s defence-innovation capabilities and on the
Chinese defence industry’s remaining weaknesses in that regard.
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Introduction

If China is able to catch up and begin tomatch the technological standards of other world leaders, this could lead to
a destabilizing and costly long-term arms race with the United States and other major powers. On the other hand, if
China is unable to narrow the technological gap and remains dependent on external sources for critical techno-
logical needs, this will undermine its ability to compete for strategic influence and safeguard its expanding security
interests in the Asia-Pacific region and beyond. (Cheung 2014, 1).

This opening sentence from Tai Ming Cheung’s introduction to the collective work Forging China’s
Military Might: A New Framework for Assessing Innovation summarises what is at stake when studying
China’s increasingly capable defence companies. This paper proposes a precise analysis of the current
strengths and weaknesses of China’s defence-technological and industrial base (DTIB).

As the literature on military innovation underlines, the DTIB is part of ‘hard’ innovation factors
(Cheung, Mahnken, and Ross 2014, 24) that enable countries to catch up on the technological front of
the defence economy. One can argue that the Chinese DTIB has already risen on the world stage; from
being directly supported by the Soviet Union, to a reverse-engineering phase, it is now independently
producing world-class weapon systems, and could even be called an ‘innovator’ (Bitzinger et al. 2014).
In some of the most advanced defence-technology sectors today – such as that for hypersonic glide
vehicles – the United States might even lag behind China’s development pace.1 China is also gaining
ground with regard to military applications of quantum computing and artificial-intelligence
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technologies (Kania 2018). Furthermore, Chinese defence firms have now become some of the world’s
top exporters, selling to countries across the globe (Li and Matthews 2017).

Some gaps in key capabilities remain, however, such as aircraft engines, naval propulsion
systems and combat-management systems.2 With the second largest defence budget in the
world (US$168 billion in 2018) (International Institute for Strategic Studies 2019, 21), China could
soon bridge these gaps; but this is not the only precondition for a successful innovation strategy
directed at matching or even surpassing US defence technologies, in order to achieve superiority in
wartime. To do so, China needs to reach a ‘radical or disruptive’ innovation stage, for which it still
lacks ‘broad-based, world-class R&D capabilities and personnel along with deep financial resources
and a willingness to take risk’ (Cheung 2018a, 6). Although the defence industry is key to this goal,
little is actually known about China’s major defence state-owned enterprises (SOEs). In particular,
how they compare with their Western (and other) counterparts has rarely been discussed, since
there has been no measure of how much the Chinese defence industry is worth financially. There
are two major open-source classifications of the global defence industry: the arms-industry
database by the think tank Stockholm International Peace Research Institute (SIPRI), and the ‘Top
100ʹ by the specialised website and magazine Defense News.3 These rankings allow for comparisons
of defence firms internationally and over time, but neither of them includes Chinese companies. In
compiling its ‘Top 100 Arms-producing and Military Services Companies 2017ʹ, SIPRI states that
‘several’ Chinese arms companies would make the Top 100 list, but that the data to enable this
comparison was not accurate enough (Fleurant et al., 2018).

Besides these two sources, Cheung provided data according to which, in 1997, only 15.5% of the
production output value of the ‘defence economy’ was military (Cheung 2009a, 76). However, this
estimate did not correlate with the revenue of specific companies. Elsewhere, Cheung has stated that
‘around one-quarter of the income of the ten defense corporations . . . would be defense-related
business and the rest would be civilian output’. Again, he did not break it down by company (except
for the China North Industries Group Corporation (NORINCO)), which ‘reported that 90 percent of its
revenues in 2011 were from civilian-related activities’. (Cheung 2013, 2–3).

Surry (2007) undertook a genuine data-collection effort to estimate the Chinese defence industry’s
revenue, but he only applied a broad range (20–35% of revenue derived from military activities) to all
companies indiscriminately. Contrary to Cheung and Surry, the methodology we devised generates
individual results for each of China’s main defence conglomerates, based on the analysis of their
subsidiaries’ activities.

In the absence of reliable data for Chinese defence firms’ revenue, we have an incomplete
understanding of how the major Chinese defence conglomerates fare in comparison to other
similar companies. However, factors other than size also play an important role in the Chinese
defence industry’s capacity to achieve technological parity with the US and the West. The literature
on defence innovation stresses the importance of ‘openness’ in the industry (Fagerberg 2003), of
‘knowledge’ (Fagerberg and Srholec 2005), ‘cultural receptivity’ and ‘organizational capacity’ (Hasik
and Callan 2014). These are specific defence-innovation factors that the Chinese DTIB is lacking
(Chase et al. 2015).

In addition to providing reliable estimates of Chinese SOEs’ defence-related revenue for the first
time, this article will look at other industry-related innovation factors required for China’s military to
stand shoulder to shoulder with its peer competitors, and how Chinese authorities implement far-
reaching reforms to improve them. Consequently, this article will contribute both to discussions on the
transformations of the defence industry worldwide and the shifts in power that these reflect, as well as
to the findings on China’s military innovation.

We will first provide an overview of the Chinese defence-industrial base, retracing how it trans-
formed from an underdeveloped industry to one of theworld’smost advanced, looking at key enabling
input factors for defence-industrial innovation. We will then turn to the revenue estimates per se,
setting out our methodology and key results. Finally, we will present the main ongoing reforms that
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Chinese defence firms face, and how these reforms try to tackle the industry’s remaining gaps so as to
reach the level of US defence-innovation capabilities.

China’s Defence State-Owned Enterprises: The Rise of Giants

This section introduces China’s defence SOEs, and explores how they have transformed in recent
decades to best supply the People’s Liberation Army (PLA) with state-of-the-art weaponry.

From Mao to Xi: The Development of China’s DTIB

Raska (2014) identifies different periods in the modernisation of China’s defence industry since the
foundation of the People’s Republic of China (PRC). Under Mao Zedong, the industry originally
depended largely on USSR assistance in the form of arms sales and technology transfer. With the
degradation of the China–USSR relationship from 1965, the Chinese DTIB was unable to develop any
further, until Deng Xiaoping’s economic reforms in the late 1970s, which marked a second period.
Chinese defence firms then underwent a ‘conversion’ process: they were encouraged to produce dual-
use technologies as well as military products. However, by the late 1990s, Chinese military equipment
was still largely lagging behind Western and Russian technologies. Only after the late 1990s to early
2000s did China’s defence industry begin to catch up with the West (Puig 2012).

As a result, from 1997, the defence industry went through another wave of reforms, launched by
Jiang Zemin and pursued by Hu Jintao. The 15th Chinese Communist Party (CCP) Congress set out the
restructuring and downsizing of the defence industry (Bitzinger 2017, 57). In 1999, China’s five core
defence companies in the sectors of aviation, space, nuclear, shipbuilding and land warfare were
reorganised into two entities. The objective was to increase competition but also transform those
entities into more corporate organisations (Medeiros et al. 2005, xix).

Table 1. The eight Chinese state-owned enterprises in the conventional arms-manufacturing sector.

Sector English company name
Chinese com-
pany name Selected manufactured defence products

Aviation Aviation Industry Corporation
of China (AVIC)

中国航空工业
集团公司

Fighter ground-attack aircraft; anti-submarine warfare
aircraft; heavy transport aircraft; attack helicopters.

Electronic
technologies

China Electronics Technology
Group Corporation (CETC)

中国电子科技
集团公司

Radar systems; early-warning defence systems; military
electronics; quantum-radar technology; uninhabited
aerial systems; light drones.

Land/ordnance China North Industries Group
Corporation (NORINCO)

中国兵器工业
集团有限公
司

Main battle tanks; infantry fighting vehicles;
uninhabited ground systems.

China South Industries Group
Corporation (CSGC)

中国兵器装备
集团公司

Armoured utility vehicles; small arms and light
weapons; soldier-protection equipment.

Shipbuilding China State Shipbuilding
Corporation (CSSC)

中国船舶工业
集团公司

Guided-missile frigates; attack submarines; guided-
missile cruisers; guided-missile destroyers; guided-
missile corvettes; landing platform docks.

China Shipbuilding Industry
Corporation (CSIC)

中国船舶重工
集团公司

Attack submarines; littoral mission ships; coastal-patrol
craft; nuclear-powered attack submarines; aircraft
carriers; guided-missile cruisers; guided-missile
destroyers; guided-missile corvettes.

Space China Aerospace Science and
Technology Corporation
(CASC)

中国航天科技
集团有限公
司

Self-propelled surface-to-air missile systems; combat
intelligence, surveillance and reconnaissance (ISR)
heavy uninhabited aerial vehicles (UAVs); air-to-
surface missiles; underwater uninhabited systems;
short-range ballistic missiles; anti-ship missiles.

China Aerospace Science and
Industry Corporation
(CASIC)

中国航天科工
集团公司

Self-propelled surface-to-air missile systems; combat
ISR heavy UAVs; air-to-surface missiles; cruise and
ballistic missiles; space-launch vehicles; rail gun
launch systems.
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In 2002, a defence-electronics enterprise, China Electronics Technology Group Corporation (CETC) was
created, and in 2008, the aviation companies AVIC I and AVIC II reconsolidated to form the Aviation
Industry Corporation of China (AVIC). This led to today’s ten defence SOEs which dominate the Chinese
DTIB. In the remainder of the article, we will exclude the two SOEs operating in the nuclear domain,
therefore focusing on the eight SOEs involved in conventional-weapons manufacturing. Table 1 below
provides a list of those eight conglomerates, and the broad categories of weapons that theymanufacture.

Today, these SOEs operate on a massive scale. Table 2 shows that, in terms of personnel size,
almost all of the Chinese SOEs rank in the top ten global arms-industry hierarchy. AVIC is over 50%
bigger than General Electric (GE), the largest of the non-Chinese groups on this list.

These large personnel numbers are not entirely surprising, given that China is the world’s most
populous country. However, they do raise questions as to why these SOEs require so many workers
to function and if this situation stems from Soviet-like structures and China’s former path depen-
dence. Such numbers could also mean that defence SOEs, as in other sectors, are seen not only as
tools for weapons production but also as labour pools. Indeed, our dive into Chinese defence-SOE
subsidiaries has shown that they also operate schools and hospitals, for instance. These figures and
the organisational and managerial issues they entail could have negative impacts for the innova-
tion of those firms, through their ‘organisational capacity’ (Hasik and Callan 2014).

Access to Foreign Technologies and Civil–Military Integration: Fast-Forward Innovation
Strategies

Besides the structural changes mentioned above, how does existing literature explain the rapid progress
in China’s defence-technological innovation capacities? A RAND study explains the DTIB’s transformation
by factors such as the increase in defence budgets and access to foreign technologies and equipment
(Medeiros et al. 2005, xvii–xviii). Other scholars have added to this list: political support; long-term vision
and plans; putting demand (i.e. the needs of the armed forces) at the core of the defence-industrial
strategy; a reform of the R&D system; and support for civil–military integration (CMI) (Cheung 2014, 10;
Bitzinger 2016, 783). Of these, the two innovation input factors that stand out are access to foreign
technology and civil–military integration (Cheung 2018b, 4).

Table 2. Top 20 world defence firms per total personnel number (2016) .

Company Country Personnel

1 AVIC China 460,000
2 General Electric United States 295,000
3 NORINCO China 234,771
4 CSGC China 232,817
5 Hewlett Packard Enterprise Company United States 195,000
6 CASC China 170,000
7 CETC China 160,000
8 ThyssenKrupp Germany 156,490
9 Boeing United States 150,500
10 CSIC China 150,000
11 CASIC China 148,682
12 Airbus Trans-European 133,780
13 Almaz-Antey Russia 125,000
14 NEC Corp. Japan 107,730
15 General Dynamics Corp. United States 98,800
16 Lockheed Martin United States 97,000
17 United Shipbuilding Corp. Russia 89,650
18 AECOM United States 87,000
19 Indian Ordnance Factories India 85,890
20 BAE Systems United Kingdom 83,000
// CSSC China Unknown

Source: The Stockholm International Peace Research Institute (SIPRI) ‘Top 100 Arms-producing and
Military Services Companies, 2016ʹ; excluding Chinese companies (see online appendix).
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Regarding the former, following the re-establishment of Sino-US relations in 1979, China had
access to Western military technology, but ten years later, the post-Tiananmen US and European
arms embargoes partially limited these flows (Meijer 2016). The European embargo remains subject
to diverging interpretations from European Union member states, some of which authorise dual-
use products and technology transfers (Meijer 2014). Furthermore, China has regained access to
Russian and ex-Soviet countries’ military-technology exchanges, notably after Russia and China
became ‘strategic partners’ in 1996 (Meijer et al. 2018, 21).

In order to move beyond Russian and Ukrainian transfers and upgrade its defence-industrial
capabilities, China developed various strategies (Cheung 2009a, 137–140). Chinese defence firms
secured partnerships with foreign counterparts in dual-use sectors, such as propulsion, helicopters
and radars. Chinese actors in this field also sought to acquire expertise in addition to physical
equipment. Finally, the increase in R&D spending was aimed at fostering independence compared
to previous reliance on foreign technology (Bräuner, Bromley, and Mathieu 2015, 38–39). The
Chinese DTIB today also obtains foreign technologies through other means, by investing in firms
abroad – including in Europe and the US – that manufacture strategic products with military
applications (Nouwens and Legarda 2018).

Chinese defence firms have also benefitted from the long-running policy of CMI, which has
become a structural aspect of China’s defence-industrial policy. This began with a conversion
process, pushed forward by Deng in 1978. Defence groups were ordered to switch military
production for civilian products, due to financial motives (Cheung 2009a, 7). In a way, this was
akin to the conversion process that Western (Brzoska 2007) and Russian (Earle and Komarov 2001)
defence industries underwent at the end of the Cold War.

Another phase began in the late 1990s, with a more integrative approach to civilian and military
production, in the attempt to reap ‘spin-on’ effects, whereby increasingly civilian technology could
be applicable to defence uses. The objective became to generate competitiveness in the defence
industry but also to access more easily and benefit from civilian innovations that could have
military applications (Cheung 2009a, 8). In China’s 2004 Defence White Paper, the concept of yùjūn
yúmín appeared officially, which meant that defence firms would increasingly participate in civilian
and dual-use sectors, and that civilian and military R&D centres would deepen cooperation. This
policy was implemented in successive five-year plans (Puig 2011, 54–55).

The CMI policy contributes to the difficulty in distinguishing between military and civilian
activities in the PRC’s defence-industrial sector. Nevertheless, this paper takes up this challenge
in the following section. This will improve knowledge of China’s DTIB and, relatedly, of some of the
challenges it faces for advanced defence-technological innovation.

China’s Defence SOEs: An Expansionist Growth at the Top of the Global Defence
Industry

This section provides estimates of the revenue that Chinese defence SOEs derive from military-
related sales. It first details the methodology used, and then discusses the results. This is followed
by a deep-dive case study focusing on AVIC. This combined quantitative and qualitative assess-
ment reveals some of the strengths, but also shortcomings, of China’s DTIB.

Measuring the Size of China’s DTIB: A Three-Step Methodology

To generate reliable estimates of Chinese SOEs’ military revenue, we designed a three-step
methodology. Firstly, we needed data for the companies’ total revenue. For this, we prioritised
the available sources as follows: primary sources (companies’ or governmental bodies’ reports);
secondary Chinese-language sources (notably financial media outlets); and, in the absence of any
of those, secondary non-Chinese-language sources (such as Jane’s media suite, Fortune Global 500).
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The second, crucial step was to generate a distinction between each SOE’s defence and non-
defence activities. As explained above, the eight defence SOEs are colossal organisations, with
hundreds of thousands of employees. These massive corporations are themselves divided into
a great number of subsidiaries. For instance, in 2014, CETC had 476 wholly owned and controlled
subsidiaries, 58 listed companies and 47 research institutions.4 Therefore, in trying to determine an
SOE’s share of military-related activities, we faced two issues: finding a proxy method to explore the
activities of all these organisations; and applying a robust definition of military-specific versus dual-
use or civilian activities.

Regarding the first issue, ideally, to determine the share of defence-dedicated revenue, we would
need to look into the activities of each subsidiary and research institute of an SOE, assess what each of
those did (and their share ofmilitary-related activity), thenmeasure the weight of each of the entities in
the SOE’s total revenue. To give a robust approximation, we applied a proxy calculation. Based on
a publicly available list of subsidiaries released by the SOEs, we have identified a list of between 25 and
136 ‘parent companies’ per conglomerate. By parent company we mean the largest subsidiaries
identified by the SOEs themselves on their websites (only for AVIC did we resort to a secondary source
which we updated to account for restructurings, such as that which led to the Aero-Engine Corporation
of China (AECC)). These lists of parent companies were also confirmed in company catalogues and
brochures directly collected by one of the authors at arms exhibitions. These principal subsidiaries
themselves incorporate a wider number of sub-entities, but no full list was uncovered. The parent
companies we explored thereby represent the first tier of the SOEs’ subsidiaries. The online appendix
(Table A3) provides the names of all parent entities we studied and the source.

While acknowledging the wide differences – in terms of activities and size – among some of the
SOE’s entities, due to the lack of data we have assumed that the weight of each entity in the SOE’s
total revenue is equal. As a result, if 50% of the activity of the entities listed was estimated to be
primarily military-specific, we assessed that 50% of the SOE’s total revenue was derived from
defence activities. This more accurate method and our use of primary sources is in sharp contrast
to the work of Surry (2007), who applied a broad range (20–35%) to all SOEs indiscriminately5 and
relied on total revenues, which themselves were estimates.

Furthermore, NORINCO is the only one of the eight SOEs which provides a generic distinction
between its civilian and military activities, and so was used as a control-case study. NORINCO states
that 80.8% of its revenue is from civilian activities, so we can deduce that 19.2% is from military
activities.6 Our methodology gives a result of 21.7% for NORINCO’s military activities, which at this
scale is close enough to the official data (the difference is equivalent to US$1.6bn in 2017). Using
the latter figure for our methodology, NORINCO would be in the top ten defence companies,
outranking Airbus in tenth place (cf. Figure 1).

The second issue was how to determine whether entities should be categorised as military,
civilian or dual-use focused; whether or not to include dual-use in our results; and, if so, to what
extent. As Hartley (2007, 1141–1142) noted, there is no simple definition of the defence industry, in
part due to the ‘civilianisation’ of the arms industry. China’s defence firms have been particularly
encouraged to develop civilian products and enter commercial markets.

Therefore, to distinguish between these firms’ military, dual-use or civilian activities, we relied
on the definition of military products and technologies used by the EU for its Common Position on
arms exports (2008/944/CFSP). This Common Military List of the EU, also called the ‘munitions list’,
contains 22 categories of military equipment and technologies ‘specially designed or modified’ for
military use. When we have assessed that the SOE entities reviewed either manufactured products
predominantly falling under the definitions of the EU munitions list, or when there were indications
that the entity’s customer was mainly the PLA (which entails that the products would be ‘specially
designed or modified for military use’ (European Union 2015)), then we have categorised the
entities as deriving their revenue from military activities. In this process, because the EU distin-
guishes the control of military from dual-use equipment, when SOE entities were assessed to
produce mainly dual-use equipment, we did not categorise them as military equipment.
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Based on the lists of parent companies described above, we have looked at the products and
services of just under 460 firms and research institutes in total, by exploring these entities’ own
websites in the Chinese language as more information is usually provided than in their English
versions, when they exist. If no website was available, we explored Chinese-language secondary
sources. We could in this way categorise the parent companies based on the definition above, and
generate our own dataset of China’s DTIB military, dual-use and civilian activities.

The final step in our methodology deals with international comparison. There are two global
defence-industry lists, produced by Defense News and SIPRI. These two rankings are not identical.
Out of the two, the SIPRI database provides more transparency by citing its sources and methods.
Its definition scope, as of 3 May 2019, is also close to the one we have followed based on the EU
munitions list. Therefore, we based our international comparison of Chinese defence SOEs with
SIPRI’s list of Top 100 Arms-producing and Military Services Companies 2017.

Chinese SOEs in the Global Defence-Industry Hierarchy: Giants with Feet of Clay?

Using the methodology detailed above, we were able to determine total military sales for the eight
Chinese SOEs manufacturing conventional weapons. The eight groups are in the top 25 global
defence firms, and three of them are in the top ten (AVIC, NORINCO, and the China South Industries
Group Corporation (CSGC)).

Looking beyond the upper levels of the hierarchy and Western companies, when comparing
with Russian defence conglomerates, the Chinese SOEs are much more diversified. While the
average proportion of arms sales for Russian enterprises present in SIPRI’s 2017 Top 100 is 81%,
the average proportion for Chinese companies drops to 26.3%. This reflects the success of the
government’s policy to call for a ‘civilianisation’ of the arms-manufacturing entities.

Our data also permits the comparison of the productivity of the Chinese defence SOEs with that
of their counterparts (c.f. Table 3). To do so, we are using the total number of employees, relative to

Figure 1. Top 25 defence companies, per arms sales in US$bn (2017) and percentage share of defence in total revenue.
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the total company revenue. Here, Chinese SOEs are not yet on par with some of the top defence
companies worldwide. While the most productive defence companies (based on personnel and
total sales data from the SIPRI Top 100 dataset) are from South Korea, the first Chinese manufac-
turer to appear in the ranking is the China Shipbuilding Industry Corporation (CSIC) in 29th
position. AVIC is one of the least productive defence firms worldwide, ranking in 66th position,
followed by Russian conglomerates, one Indian group (Indian Ordnance Factories) and Ukraine’s
Ukroboronprom. As mentioned above, this could be due partly to the fact that the Chinese SOEs
also include non-manufacturing entities such as schools and hospitals.

Overall, these findings provide empirical evidence that Chinese defence companies now operate
on a similar level to the most important defence manufacturers in the world. Only Lockheed Martin
and, to a lesser extent, Boeing, remain in a different league. However, at the same time, the
Chinese SOEs underperform in terms of productivity. This highlights that these groups might –
relatively – be ‘giants with feet of clay’ and require rationalisation measures to improve their overall
efficiency. Looking into AVIC’s performance, we will now show through a more qualitative

Table 3. Top defence companies per productivity ranking (2017) .

Rank Company name Country Total sales, US$m (2017) Personnel (2016) Productivity*

1 Hanwha Techwin South Korea 3,729 3,040 1.2266
2 DSME South Korea 9,821 11,260 0.8722
3 Boeing United States 93,392 150,500 0.6205
4 Nexter France 1,014 1,750 0.5794
5 Airbus Trans-European 75,239 133,780 0.5624
6 Lockheed Martin United States 51,048 97,000 0.5263
7 LIG Nex1 South Korea 1,558 3,120 0.4994
8 Oshkosh Corp. United States 6,830 13,800 0.4949
9 Bechtel Corp. United States 25,900 53,000 0.4887
10 Korea Aerospace Industries South Korea 1,833 3,880 0.4724

. . .
28 General Dynamics Corp. United States 30,973 98,800 0.3135
29 CSIC China 45,647 150,000 0.3043

. . .
38 Thales France 17,799 64,100 0.2777
39 NORINCO China 64,006 234,771 0.2726

. . .
49 GKN United Kingdom 13,345 58,000 0.2301
50 CASIC China 34,238 148,682 0.2303

. . .
56 Saab Sweden 3,180 15,470 0.2056
57 CASC China 34,332 170,000 0.2020
58 Huntington Ingalls Industries United States 7,441 37,000 0.2011
59 Babcock International Group United Kingdom 6,876 35,000 0.1964
60 CSGC China 44,537 232,817 0.1913
61 CETC China 30,210 160,000 0.1888
62 DynCorp International United States 2,004 10,700 0.1873

. . .
65 KBR United States 4,171 27,500 0.1517
66 AVIC China 59,700 460,000 0.1298
67 Serco United Kingdom 4,244 47,000 0.0903

. . .
68 Almaz-Antey Russia 9,122 125,000 0.0730
69 Tactical Missiles Corp. Russia 3,623 50,610 0.07159
70 United Shipbuilding Corp. Russia 5,583 89,650 0.06228
71 Indian Ordnance Factories India 2,764 85,890 0.0322
72 Ukroboronprom Ukraine 1,053 80,000 0.0132
– CSSC China 29,591 – –

Sources: for Chinese companies, see online appendix, Table A1. For other companies: personnel numbers from the Stockholm
International Peace Research Institute (SIPRI) ‘Top 100 Arms-producing and Military Services Companies, 2016ʹ; total sales
from SIPRI ‘Top 100 Arms-producing and Military Services Companies, 2017ʹ.

*Productivity as Measured by the Company’s Total Personnel Numbers Relative to Total Sales.
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assessment that besides competitiveness, another key weakness is that of innovation in its various
dimensions.

A Deep-Dive into AVIC: Limitations in Defence R&D Capacities

AVIC’s products include military aviation and defence goods, alongside commercial activities.
Regarding defence, AVIC works specifically on transport aircraft, avionics systems, aircraft simula-
tors, propeller systems, helicopters, tail rotor and hub, and related weaponry. Some major systems
include the FC-20/FC-20A, FC-1 and F-8T fighters; and L15, K8 and FTC-200G trainers.

When founded in 1951, AVIC was first known as the Bureau of Aviation Industry of China, and
went through several reforms as a state agency before becoming the Aviation Industries of China
and the China Aerospace Industry in 1993. By 1999, the company split again, into AVIC I and AVIC II.
In 2008, the companies reconsolidated to form AVIC. In 2014, AVIC had 1,937 wholly owned and
controlled subsidiaries, and 213 listed companies.7 Of the latter, some are listed overseas, including
in Austria, Germany, Hong Kong and Singapore. Raska and Krolikowski (2013) analysed that, after
merging in 2008, AVIC still lacked structural consolidation, institutional reorganisation and tech-
nological sophistication. This in-depth analysis shows that some of these concerns remain.

Out of 136 parent companies investigated, including research institutes and listed companies,
we found 51 of them are mainly defence oriented. This includes Avicopter, the sub-entities of
which manufacture both military-grade helicopters and components as well as general-purpose
aeroplanes and helicopters. Similarly, sub-entities of AVIC Avionics are engaged in the production
of dual-use aviation electrical engineering products and accessories, but also have defence sections
on their websites indicating that they, too, are suppliers to AVIC defence product lines. The
Guizhou Aviation Industry Corporation (GAIC) has focused mainly on manufacturing military air-
craft, including trainers, turbojets, uninhabited aerial vehicles (UAVs), missiles and launchers.

Between 2010 and 2017, AVIC’s total revenue has increased by 93%, from RMB210bn (US
$31.0bn) to RMB403.5bn (US$59.7bn). When taking into account that 51 of the company’s 136
subsidiaries surveyed can be classified as primarily defence-related, 37.5% of the total revenue was
assumed to likely stem from defence-related sales. This places AVIC as the largest defence SOE
according to defence-related sales in China, and fifth overall in SIPRI’s global top list in 2017.

With 460,000 personnel, AVIC is the largest defence conglomerate of the eight Chinese SOEs
studied in this article. It employs nearly one and a half times more people than the largest defence
firms in the world according to personnel numbers – General Electric employed 295,000 personnel
in 2016. Comparatively, in 2016, Boeing employed roughly 150,500 personnel and Lockheed Martin
employed 97,000. Both Boeing and Lockheed Martin outrank AVIC in this study’s findings according
to total revenue from defence sales.

One could thus question whether AVIC’s large personnel size compared to its US counterparts is
due to a lower level of automation, and whether further consolidation of China’s DTIB in the
government’s efforts to pursue efficiency and innovation may actually turn the company towards
greater automation and reduce its workforce. This also shows that the consolidation issue has not
yet been addressed completely. AVIC did merge several of its aero-engines subsidiaries to form the
Aero Engine Corporation of China (AECC) in August 2016, in a move to boost its R&D and
manufacturing in a key sector where it is lagging. However, this reform is still recent and so far
has not enabled China to leapfrog to its competitors’ standards (Gilli and Gilli 2019).

AVIC’s defence-revenue results are not surprising. As the largest supplier for the PLA Air Force,
a key supplier for the navy’s aviation service and producer of platforms for the PLA, it has a reliable
and dependent customer in the Chinese military. However, looking at another innovation factor –
that of resources – it raises the question as to whether AVIC has had to spend a comparable
amount on R&D for these platforms, in relation to large US defence companies. While AVIC
produces the J-20 and FC-31 stealth fighters, it is widely held that the technology incorporated
into the design of these two advanced products originated from a 2007 hacking attack against a US
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defence prime. It is no coincidence that AVIC’s J-20 and FC-31 bear remarkable resemblance to the
F-35 and F-22, and that China has been able to leap ahead in the production of its own advanced
combat aircraft,8 cutting short years spent on R&D in the US for its own fifth-generation products.9

However, this shows that, in terms of technological sophistication, AVIC has not yet bridged the
gap with the United States, as also demonstrated by Gilli and Gilli (2019).

Espionage on US technologies is not the only means for the acquisition of foreign technology.
Chinese companies similarly enact mergers and acquisitions or joint ventures with foreign compa-
nies. In 2018, Beijing-based drone manufacturer Skyrizon Aviation was barred from acquiring Motor
Sich in Ukraine.10 Motor Sich produces aircraft and helicopter engines, a notorious stumbling block
in Chinese indigenous innovation, and already supplies engines for Chinese aircraft such as the
Hongdu L-15 trainers. Skyrizon attempted to acquire US$4.1bn worth of Motor Sich’s shares, as
a controlling stake, and planned to invest a further US$250 million in Ukrainian factories. Despite
the blocked sale, the two companies reportedly still jointly opened an aero-engine plant in
Chongqing, according to the China Daily.11 Although Skyrizon presents itself as a privately
owned company, given the strong influence of the government in China’s enterprises, it is not
inconceivable that its acquisition attempts are at the very least influenced by state strategy.

As Crane et al. (2014, 35–42) argue, joint ventures between Chinese SOEs and Western aero-
space companies have played a role in the development of China’s aerospace industry. Since 1996,
when the first joint venture in aviation was set up between Pratt & Whitney and the Chengdu
Engine Group Company to manufacture components for aircraft engines and industrial gas
turbines, other Western and Chinese firms have entered into joint ventures. For example, Boeing
owns 88% of an AVIC subsidiary, and GE Aviation has set up a joint venture with AVIC that will
provide the avionics for the Commercial Aircraft Corporation of China’s (COMAC) C919 and Western
aircraft manufacturers. These joint ventures provide Western companies with market access in
China, or the ability to purchase Chinese components at competitive prices. However, foreign
companies that invest in China face challenges to protect their intellectual property and have
engineered ways to protect their investment from joint-venture partners. Crane et al. quote one
investor as saying, ‘don’t bring any technology to China that you are afraid to lose.’ Examples of
practices developed by foreign companies in joint ventures with Chinese companies to protect
their intellectual property rights include: manufacturing key components outside China and limit-
ing joint ventures in China to assembly; ensuring that Chinese employees in joint ventures do not
know all the steps or components involved in manufacturing certain products; or breaking up
manufacturing processes so that employees in China only work on one stage of the process.

By acquiring advanced foreign technology, Chinese SOEs are able to drastically cut down the amount
of time and resources spent on designing state-of-the-art platforms. However, as Gilli and Gilli (2019)
show, imitation and absorption are no longer sufficient to develop advanced technologies today and so
the capacity for innovation is all the more crucial. President Xi Jinping’s reforms aim at developing those
capacities, focusing on ‘soft’ and ‘hard’ innovation factors. One area of priority for Xi has been what
Cheung (2019) called ‘the defence acquisition, technological, and industrial (DATI) system’.

Xi’s Defence-Industry Reforms: Catching up with and Overtaking the West

Our results above highlight two weaknesses in China’s defence industry: the lack of competitive-
ness and innovation. Xi’s reforms are intended to tackle these limitations. Upon starting his first
term in 2012, President Xi inherited a DTIB that was monopolised, cumbersome, lacking in
(sufficient levels of) innovation and unable to compete with Western defence-manufacturer giants
at an international level. But Xi hopes to optimise the Chinese DTIB to better support the PLA’s
modernisation. In addition to structural changes, there has also been a push to foster a culture of
creativity and innovation to support Chinese state-of-the-art emerging technologies, and reduce
reliance on foreign technologies.
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The Implementation of Long-Term Strategic Plans

China’s DTIB transformation is shaped by several modernisation plans. The 13th Five-Year Plan for
National Defence Science and Technology Industry Development (2016–20) calls for streamlining
and targeting investment in core areas; accelerating weapons development; raising arms exports; and
promoting collaboration between military and civilian organisations. The 2025 Defence Science and
Technology Industry Plan (Bitzinger and Popescu 2017) built on the Made in China 2025 programme
seeks to overhaul China’s manufacturing industry, including the defence sector. These plans will guide
China’s industry for the next decade and have been referred to as ‘Industry 4.0ʹ.12

A further list of 16 megaprojects (Cao, Suttmeier, and Simon 2006) in the Medium- and Long-
term Science and Technology Development Plan (2006–20) was drawn up to guide industrial
development. These cover areas that have significant potential for military applications: advanced
numeric-controlled machinery; high-end generic chips; integrated-circuit manufacturing and tech-
niques; high-definition earth-observation systems; advanced nuclear reactors; manned aerospace
and moon exploration; and large aircraft.

In addition, the 2013 CCP Central Decision on Major Issues Concerning Comprehensively
Deepening Reforms,13 called for the improvement to the national defence-industrial system;
improvement to collaboration in national defence science and technology systems; reform of the
national defence scientific research production and management; and reform of weapons- and
equipment-procurement systems. It also called for more competition in the defence sector, stating
that such competition would stimulate military scientific research. The ‘Guiding Opinions of the
Communist Party of China Central Committee and the State Council on Deepening the Reform of
State-Owned Enterprises’, released in September 2015, called for ‘regrouping state firms by func-
tion; further consolidating their assets, while simultaneously developing “mixed ownership”; and
loosening state authority over executive management, especially for those in nonstrategic
sectors.’14 Defence is one of China’s seven strategic industries (aviation, coal, defence, electricity,
petroleum, shipping and telecommunications) over which the state aims to hold absolute control;
the defence sector’s SOE structure has therefore also been affected by the state’s reforms.

Addressing the Competitiveness Issue: Rationalisation of the DTIB

Alongside industry-wide plans, Chinese SOEs implemented a flurry of reforms aimed at increasing
competitiveness. A first set of reforms relates to the marketisation of China’s defence industry, with
increasing numbers of SOE subsidiaries being listed on stock markets.15 In doing so, the Chinese
government aims to stimulate investment and innovation. Another measure involves increased
cooperation between SOEs, which could lead to mergers.16 Furthermore, the rationalisation of
activities within the giant SOEs themselves aims to facilitate the streamlining of China’s DTIB. For
example, the China State Shipbuilding Corporation (CSSC) has implemented measures to centralise
its internal procurement activities.17 Similarly, some state-owned enterprises have also announced
the inclusion of private firms in their supply chains.18

The Chinese state-owned shipbuilding industry demonstrates some of the aforementioned
mergers. Shipbuilding is heavily controlled by the CCP. However, the industry has severely under-
performed in recent years, owing to a crisis in civilian shipbuilding. According to the China
Association of the National Shipbuilding Industry (CANSI), between 2014 and 2016, more than 30
major shipyards in China filed for bankruptcy.19 In 2016, CSIC itself faced oversupply and waning
global demand.20 This spurred on the company to announce its plan to consolidate its activities in
order to boost efficiency and support its development and construction of high-end vessels. To do
so, it would merge six of its major shipbuilding subsidiaries into three.21

Similarly, CSSC also sought to address its failing performance. In February 2018, it was reported
to have sought state approval to restructure its assets following an annual loss of profits between
RMB2.2bn (US$326m) and RMB2.5bn (US$370m) for 2017.22
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In 2018, CSIC once again made headlines following rumours that Beijing had approved the merger
with its counterpart, CSSC. On 30March, Bloomberg reported that China’s State Council had preliminarily
approved to merge CSSC and CSIC.23 Had the companies merged, the result would have been
a conglomerate that had ‘more than twice the combined annual revenue of South Korea’s Hyundai
Heavy Industries, Daewoo Shipbuilding & Marine Engineering, and Samsung Heavy Industries’, three of
the world’s largest shipbuilders.24 However, both CSIC and CSSC put out near-identical press releases on
31 March, denying any plans of a merger. Furthering speculation of government control over the fate of
the two companies, CSIC general manager Sun Bo (the company’s second-highest ranking executive) has
been accused of ‘gross violation of laws and party discipline’ (i.e. graft and espionage) by the Central
National Commission for Discipline Inspection.25

Tackling the Innovation Challenge: More Civil–Military Integration, and Enhancing R&D

The deepening of the CMI policy can be interpreted both as a way to tackle the lack of competi-
tiveness and the lack of innovation. This has become an integral part of Xi’s strategy to complete
the modernisation of China’s armed forces by 2035 and turn them into a world-class army by mid-
century. Xi reiterated the importance of CMI for China and for the PLA by declaring at the 19th
Party Congress that ‘we will . . . deepen reform of defence-related science, technology, and industry,
achieve greater military–civilian integration, and build integrated national strategies and strategic
capabilities’.26 In the 2015 White Paper on China’s Military Strategy, Xi’s approach to CMI called for
an ‘all-element, multi-domain and cost-efficient pattern of CMI’.27

To lead the way in this process, Xi established a new commission for joint civilian–military devel-
opment in January 2017, also known as the Central Commission for Integrated Military and Civilian
Development.28 This is one of three commissions established by Xi to accelerate technological CMI. By
breaking through bureaucratic and institutional barriers, the commission aims to foster and direct the
industry’s innovation and self-reliance as well as streamline the use of common technologies, person-
nel, facilities and manufacturing processes and equipment for both defence and commercial needs.
Since the commission’s creation it has issued numerous documents and regulations on CMI, including
a plan detailing CMI priorities for the period 2017–20 that was released by the Central Military
Commission’s (CMC) Science and Technology Commission and the Ministry of Science and
Technology in August 2017. Some of these priorities include strengthening top-level design and
planning; improving innovation capabilities; facilitating greater resource-sharing between military
and civilian institutions; supporting the commercialisation of military and civilian technologies; invest-
ing in additional R&D facilities; and establishing dedicated CMI training programmes.29

The Deputy Director for the State Administration for Science, Technology and Industry for National
Defence (SASTIND) Xu Zhanbin acknowledged that certain obstacles remain, such as the private
sector’s lack of access to large-scale and high-tech facilities and experimental instruments. However,
there is also the question of whether private-sector companies will be authorised to work on larger and
more sensitive projects, or simply be used to supply less sensitive components. As argued by He
Qisong, a defence-policy specialist at the Shanghai University of Political Science and Law, ‘when it
comes to key technologies in the defence industry, private companies can hardly gain any trust from
the army in matters involving secrecy’. New laws are thus necessary to clarify the obligations of
businesses handling classified work, according to PLA Major General (Retd) Xu Guangyu.30

The recent release of defence patents demonstrates a concrete implementation of the CMI
policy. In March 2017, the PLA’s Weapon Equipment Acquisition Information Network (WEIAN),
which belongs to the Equipment Development Department of the CMC, declassified and released
to the public roughly 3,000 national-defence patents for the first time in the history of China’s
military patent system. While China’s defence SOEs have not proved to be sufficiently flexible to
fulfil the PLA’s need for high-tech equipment and constant innovation, China’s private firms have
been thriving and are increasingly able to compete internationally. By making military technology

12 L. BÉRAUD-SUDREAU AND M. NOUWENS



available to domestic private-sector firms, the CMC is trying to harness their creativity and their
potential for innovation (Nouwens and Legarda 2018).

With this latest move, which was repeated by WEIAN in April 2018 through the declassification
and publication of another set of patents, the CMC seems to have returned to ‘spin-off’ measures –
i.e. the benefits of military technology entering the commercial sector – rather than following in
the footsteps of the US Defense Advanced Research Project Agency (DARPA), which had been
deemed necessary by General Xu Qiliang (then-vice chair of the CMC) in 2015. Xu ‘called for China
to develop a military-industrial complex like the one in the US’ – where the private sector and the
invisible hand assume the leading role.31

However, the patents listed on the WEIAN website – with wide-ranging patent registration dates
and across various industry sectors – are a clear indication of promoting spin-off from the military
to the private sector. An important recent development here is that in addition to releasing
a second batch of thousands of defence patents, the WEIAN website now also includes a section
with requests for research into certain technologies related to core capabilities in the air, sea, space
and on land, highlighting that there might be a slow but limited movement away from spin-off to
spin-on. Indeed, another initiative was the funding of 2,000 defence R&D projects developed by the
private sector, for a total investment of RMB6bn (US$883m).32

The second key obstacle to China’s DTIB development, as identified in our AVIC case study, is
creativity and innovation. To address this, Xi has also focused on reforming the defence sector’s
science and technology research institutes to better coordinate research activities. The 2017
‘Implementing Opinion on Transforming Defense Industry Institutes and Academies into
Corporations’ document aims to raise capital for R&D. Furthermore, SASTIND also launched an
initiative to set up ten sector-specific hubs to promote greater design innovation in areas such as
rocket, maritime and aerospace technology. These include the Defence Science and Technology
Innovation Centre, the Maritime Defence Technology Innovation Centre and the Strategic Rocket
Science and Technology Defence Innovation Centre. The system-innovation centres are charged
with national-level research, supporting macro decision-making and top-level planning. Areas of
research include technology, policy, management and institutional mechanisms.33

In addition to setting up new research centres to improve innovation, state firms have been
tasked with upping their investment in new technologies. In May 2017, state-owned enterprises
such as the China Aerospace Science and Technology Corporation (CASC) have teamed up to
create a fund worth RMB150bn (US$22.2bn) to invest in emerging technologies. Ultimately,
encouragement for Chinese industrial firms to strive to increase the value chain falls under the
government’s purview. In August 2016, China’s State Council approved a RMB200bn (US$30.1bn)
venture capital fund to also invest in new technologies.34 Therefore, top Chinese political and
defence leadership, well aware of the weaknesses in the defence industry, are working hard to
tackle them and overtake the West in this key area of defence modernisation.

Conclusion

China’s defence industry remains notoriously secretive and opaque. While international rankings of
global defence companies exist, these continue to exclude Chinese SOEs primarily due to the
apparent lack of data. This represents a significant gap in knowledge, particularly considering
China’s current military modernisation progress towards the government’s 2035 goal and plans to
build a world-class top-tier military by 2049.

However, due to the government’s drive for modernisation and innovation, Chinese defence
companies and their subsidiaries are all but eager to present themselves as defence suppliers of
the PLA. Though available yearly reports on company revenue, whether in English or Mandarin, are
few and far between, Chinese media and the company websites themselves offer a wealth of
information from which deductions on defence-related profits can be made, which has been the
core contribution of this article. Indeed, by studying Chinese-language primary and secondary
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sources that report on the profits and products of Chinese SOEs, we have been able to determine
how many of the subsidiary companies undertake primarily defence-related activities. At the same
time, this paper shows that it is not only size that matters – the Chinese DTIB still lacks competi-
tiveness and innovation. However, governmental authorities are aware of these shortcomings and
seek to overcome them.

The government’s current focus on CMI promotes innovation and advanced science and
technology R&D. The government has, for example, attempted to engage with the private sector
to leverage its comparative advantage in the production of certain equipment and arms by
releasing thousands of declassified defence-related patents online, and has called for collaboration
with the private sector and research community on priority research areas.

Chinese companies are not yet fully detached from their dependence on the acquisition of
foreign technology. Subsidiaries of some of the top eight Chinese SOEs are engaged in accessing
foreign technology relating to specific stumbling blocks in indigenous innovation, such as aircraft
engines, through the acquisition of foreign companies. Large SOEs furthermore have benefitted
from the Chinese hacking of US research projects – the J-20 is reportedly the result of gaining
specific technology by hacking US defence companies, such as Lockheed Martin. This does not
necessarily mean that the J-20 is based solely on stolen designs or is a carbon copy of the F-22
Raptor, for example, though it does appear that China has been able to gain insight into certain
areas of R&D for its own fighter programmes through cyber hacking.35

Chinese SOEs, while currently encouraged to streamline for efficiency’s sake, remain relatively
large and cumbersome, AVIC being almost twice the size of the largest US company in comparison.
Though touted as a positive attribute on these companies’ websites, this does not necessarily
equate to success.

Further research should assess to what extent non-defence activities will limit the growth and
potential in China’s defence SOEs in the future. Currently, the large labour pools of the bigger SOEs
drive up the scale of business and ensure cheap labour; however, this is likely a temporary
situation, considering China’s growing middle class and ageing population, as well as increases
in manufacturing costs. Similarly, as defence-innovation reforms push for more openness and risk-
taking in the workforce and military more generally, will China’s SOEs be able to continue doing
‘business as usual’? Will future increasing manufacturing costs in China also have an effect on the
potential for arms exports and reduce the competitive pricing against Western defence products?
Or will this not matter as the PLA will remain the principal customer of China’s defence industry?

Nevertheless, the results presented here should be an indicator of China’s success in entering
the global defence market. As the PLA modernises, and Chinese companies continue to reform and
streamline – perhaps focusing more on exports rather than supplying a domestic military market –
their presence in the ranks of global top defence firms should be closely watched. As a result, the
international defence market can no longer be assumed to be ruled by Western giants.
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Appendix

Table A2. Sources for Chinese SOE total revenue, 2017.

Company
Revenue
(RMBbn)

Revenue
(US$) Source

AVIC 403.5 59.7 Aviation Industry Corporation of China. ‘[AVIC’s 2018 Annual Working Meeting]’.
1 February 2018. http://www.avic.com/cn/xwzx/zdzl/2018nfh/gzhdt/658769.shtml,
accessed 1 August 2018.

CASC 232.0 34.3 http://www.spacechina.com/n25/n144/n206/n214/c1809629/content.html, accessed
1 August 2018. See also: Fortune China. ‘China Aerospace Science & Technology.’
http://www.fortunechina.com/global500/669/2017, accessed 1 May 2019.

CASIC 231.4 34.2 Ministry of Industry and Information Technology. ‘航天科工集团召开2018年工作会
议 [CASIC Held its 2018 Annual Working Conference].’ 6 February 2018. http://www.
miit.gov.cn/n1146285/n1146352/n3054355/n3057613/n3057627/c6050242/content.
html, accessed 1 August 2018.

CETC 204.2 30.2 China Electronics Technology Group Corporation. ‘集团介绍 [Group Presentation]’.
http://www.cetc.com.cn/zgdzkj/_300891/_300895/index.html, accessed
1 August 2018.

CSGC 301.0 44.5 China South Industries Group Corporation. ‘集团简介, [Group Presentation]’. http://
www.csgc.com.cn/1064.html, accessed 1 August 2018.

CSIC 308.5 45.6 China Shipbuilding Industry Corporation. “中船重工召开2018年新闻发布会 [CSIC
held a 2018 opening press conference. 30 January 2018, http://www.csic.com.cn/
zgxwzx/csic_jtxw/329200.htm.

CSSC 200.0 29.6 China State Shipbuilding Corporation. ‘中船集团召开老领导迎春座谈会 [CSSC
Holds Old Leader Spring Meeting]’. Feb. 14 2018, http://www.cssc.net.cn/compo
nent_news/news_detail.php?id=27139.

NORINCO 432.6 64.0 China North Industries Group Corporation. ‘集团公司2018年工作会议要求
[Requirements for the Group’s 2018 Annual Working Meeting]’. 12 February 2018.
http://www.norincogroup.com.cn/art/2018/2/12/art_84_92517.html.

Table A1. Sources for Chinese SOE personnel numbers.

Company
Personnel
number Source

AVIC 460,000 Aviation Industry Corporation of China. 2016. “2016 CSR Report.” http://www.avic.com/en/
images/shzrbg2016.pdf, accessed 1 August 2018.

CASC 170,000 China Aerospace Science and Technology Corporation. ‘Company Profile’. http://english.space
china.com/n16421/n17138/n17229/c127066/content.html, accessed 1 August 2018.

CASIC 148,682 Fortune Global 500. ‘355. China Aerospace Science & Industry’. http://fortune.com/global500/
china-aerospace-science-industry/, accessed 1 August 2018.

CETC 160,000 China Electronics Technology Group Corporation. ‘集团简介 [Group Presentation]’. http://www.
cetc.com.cn/zgdzkj/_300891/_300895/index.html, accessed 1 August 2018.

CSGC 232,817 Fortune Global 500. ‘101. China South Industries Group’. http://fortune.com/global500/china-
south-industries-group/, accessed 1 August 2018.

CSIC 150,000 China Shipbuilding Industry Corporation. ‘集团简介 [Group Presentation]’. http://www.csic.com.
cn/jtjtfc/zgjtjj/, accessed 1 August 2018.

CSSC Unknown
NORINCO 234,771 Fortune Global 500. ‘135. China North Industries Group’. http://fortune.com/global500/china-

north-industries-group/, accessed 1 August 2018.
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http://english.spacechina.com/n16421/n17138/n17229/c127066/content.html
http://english.spacechina.com/n16421/n17138/n17229/c127066/content.html
http://fortune.com/global500/china-aerospace-science-industry/
http://fortune.com/global500/china-aerospace-science-industry/
http://www.cetc.com.cn/zgdzkj/_300891/_300895/index.html
http://www.cetc.com.cn/zgdzkj/_300891/_300895/index.html
http://fortune.com/global500/china-south-industries-group/
http://fortune.com/global500/china-south-industries-group/
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Table A3. List of parent companies per SOE.

NORINCO parent companies

中国北方化学工业集团有限公司
中国兵工物资集团有限公司
北方通用动力集团有限公司
北方智能微机电集团有限公司
北方特种能源集团有限公司
北方材料科学与工程研究院有限公司
北方光电集团有限公司
北方信息控制研究院集团有限公司
北方导航控制技术股份有限公司
北方夜视科技集团有限公司
北方激光研究院有限公司
北方通用电子集团有限公司
内蒙古第一机械集团有限公司
哈尔滨第一机械集团有限公司
内蒙古北方重工业集团有限公司
北方凌云工业集团有限公司
北京北方车辆集团有限公司
江麓机电集团有限公司
重庆铁马工业集团有限公司
湖北江山重工有限责任公司
武汉重型机床集团有限公司
晋西工业集团有限责任公司
豫西工业集团有限公司
辽沈工业集团有限公司
淮海工业集团有限公司
西北工业集团有限公司
东北工业集团有限公司
北方华安工业集团有限公司
江南工业集团有限公司
山东特种工业集团有限公司
北方华锦化学工业集团有限公司
中国五洲工程设计集团有限公司
北方工程设计研究院有限公司
北方置业集团有限公司
北京北方节能环保有限公司
中国兵器科学研究院
中国北方工业公司
兵工财务有限责任公司
中国兵器工业规划研究院
中国兵器工业信息中心
中国兵器工业试验测试研究院
兵器人才学院
中国兵工学会
北方发展投资有限公司
中兵投资管理有限责任公司
中兵北斗产业投资有限公司

Source: http://www.norincogroup.com.cn/col/col23/index.html, accessed 1 August 2018.

CETC parent companies

中国电子科技集团公司通信事业部
中电科技集团重庆声光电有限公司
中电科电子装备集团有限公司
中电海康集团有限公司
中国电子科技网络信息安全有限公司
中电科仪器仪表有限公司
中国电子科技集团公司电子科学研究院
中国电子科技集团公司信息科学研究院
中国电子科技集团公司第三研究所
中国电子科技集团公司第八研究所
中国电子科技集团公司第九研究所
中国电子科技集团公司第十研究所
中国电子科技集团公司第十一研究所
中国电子科技集团公司第十二研究所
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Table A3. (Continued).

中国电子科技集团公司第十三研究所
中国电子科技集团公司第十四研究所
中国电子科技集团公司第十五研究所
中国电子科技集团公司第十六研究所
中国电子科技集团公司第十八研究所
中国电子科技集团公司第二十研究所
中国电子科技集团公司第二十一研究所
中国电子科技集团公司第二十二研究所
中国电子科技集团公司第二十三研究所
中国电子科技集团公司第二十七研究所
中国电子科技集团公司第二十八研究所
中国电子科技集团公司第二十九研究所
中国电子科技集团公司第三十二研究所
中国电子科技集团公司第三十六研究所
中国电子科技集团公司第三十八研究所
中国电子科技集团公司第四十三研究所
中国电子科技集团公司第四十六研究所
中国电子科技集团公司第四十七研究所
中国电子科技集团公司第四十九研究所
中国电子科技集团公司第五十一研究所
中国电子科技集团公司第五十三研究所
中国电子科技集团公司第五十五研究所
中电科技国际贸易有限公司
中国电子科技财务有限公司
中电科投资控股有限公司
中国远东国际贸易总公司
中电科软件信息服务有限公司
中电科航空电子有限公司
中电科海洋信息技术研究院有限公司
中科芯集成电路股份有限公司
国睿科技股份有限公司
广州杰赛科技股份有限公司
太极计算机股份有限公司
杭州海康威视数字技术股份有限公司
卫士通信息产业股份有限公司
安徽四创电子股份有限公司
上海华东电脑股份有限公司
凤凰光学股份有限公司

Source: http://www.cetc.com.cn/zgdzkj/_300891/_300907/index.html, accessed 1 August 2018.

CSIC parent companies

大连船舶工业公司
大连造船厂集团有限公司
渤海船舶重工有限责任公司
大连船用柴油机有限公司
沈阳辽海装备有限责任公司
大连船用阀门有限公司
大连船用推进器有限公司
西安船舶设备工业公司
陕西柴油机重工有限公司
西安东风仪表厂
山西汾西重工有限责任公司
山西江淮重工有限责任公司
山西平阳重工机械有限责任公司
中国船舶重工集团公司热加工工艺研究所
中国船舶重工集团公司技术档案馆
武汉船舶工业公司
武昌造船厂集团有限公司
武汉船用机械有限责任公司
武汉重工铸锻有限责任公司
宜昌船舶柴油机有限公司
河南柴油机重工有限责任公司
宜昌江峡船用机械有限责任公司
中船重工中南装备有限责任公司
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Table A3. (Continued).

湖北华舟重工应急装备股份有限公司
中船重工海声科技有限公司
重庆船舶工业公司
重庆川东船舶重工有限责任公司
中船重工重庆液压机电有限公司
重庆红江机械有限公司
重庆跃进机械厂有限公司
重庆江增船舶重工有限公司
重庆华渝电气仪表总厂
重庆远风机械有限公司
重庆长平机械厂
重庆齿轮箱有限责任公司
重庆长征重工有限责任公司
重庆衡山机械有限责任公司
重庆清平机械厂
重庆前卫仪表有限责任公司
重庆长江涂装设备有限责任公司
重庆海装风电设备有限公司
天津船舶工业公司
天津新港船舶重工有限责任公司
中国船舶重工集团公司天津修船技术研究所
昆明船舶设备集团有限公司
中国舰船研究院
中国舰船研究设计中心
中国船舶科学研究中心
哈尔滨船舶锅炉涡轮机研究所
上海船舶设备研究所
天津航海仪器研究所
武汉数字工程研究所
宜昌测试技术研究所
上海船用柴油机研究所
武汉船用电力推进装置研究所
郑州机电工程研究所
中国船舶信息中心
杭州应用声学研究所
江苏自动化研究所
华中光电技术研究所
邯郸净化设备研究所
武汉第二船舶设计研究所
武汉船舶通信研究所
扬州船用电子仪器研究所
南京船舶雷达研究所
洛阳船舶材料研究所
上海船舶电子设备研究所
大连测控技术研究所
昆明船舶设备研究试验中心
青岛北海船舶重工有限责任公司
山海关船舶重工有限责任公司
淄博火炬能源有限责任公司
风帆股份有限公司
河北汉光重工有限责任公司
北京长城电子装备有限责任公司
中船重工建筑工程设计研究院有限责任公司
深圳船舶工业贸易公司
中船重工远舟（北京）科技有限公司
中船重工股份有限公司
中国船舶重工国际贸易有限公司
中船重工财务有限责任公司
中船重工科技投资发展有限公司
中船重工船舶设计研究中心有限公司
中船重工物资贸易集团有限公司
中船重工物业管理有限公司

Source: http://www.csic.com.cn (list available on the home page), accessed 1 August 2018.
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Table A3. (Continued).

CSSC parent companies

中船上海船舶工业有限公司
广州船舶工业公司
中船九江工业有限公司
中国船舶工业股份有限公司
中船海洋与防务装备股份有限公司
中船科技股份有限公司
江南造船（集团）有限责任公司
上海外高桥造船有限公司
沪东中华造船（集团）有限公司
上海船厂船舶有限公司
上海江南造船厂
中船澄西船舶修造有限公司
中船广西船舶及海洋工程公司
中船桂江造船有限公司
中船西江造船有限公司
中船动力有限公司
安庆中船柴油机有限公司
南京中船绿洲机器有限公司
中船电子科技有限公司
海鹰企业集团有限责任公司
中船航海科技有限责任公司
中船华南船舶机械有限公司
中船重型装备有限公司
中船海洋装备创新园区投资有限公司
九江海天设备制造有限公司
九江中船消防设备有限公司
江西中船航海仪器有限公司
江西朝阳机械厂
中国船舶及海洋工程设计研究院
上海船舶研究设计院
广州船舶及海洋工程设计研究院
中国船舶工业系统工程研究院
九江精密测试技术研究所
中国船舶工业综合技术经济研究院
中国船舶工业集团公司第十一研究所
中船动力研究院有限公司
中船第九设计研究院工程有限公司
中船勘察设计研究院有限公司
中国船舶工业贸易公司
华联船舶有限公司
中船财务有限责任公司
中船投资发展有限公司
中国船舶（香港）航运租赁有限公司
中船工业成套物流有限公司
上海卢浦大桥投资发展有限公司
上海瑞舟房地产发展有限公司
上海瑞苑房地产开发有限公司
中国船舶报社
中国船舶工业机关服务中心
中国船舶工业离退休干部局

Source: http://www.cssc.net.cn/group/all.php, accessed 1 August 2018.

AVIC parent companies

Avicopter PLC
Jingdezhen Helicopter R&D Branch
Tianjin Helicopter Co., Ltd.
Jiangxi Changhe Aviation Industry Company Limited
Harbin Aircraft Industry Group Co Ltd / Hafei
AVIC Huyang Aviation Propeller Co Ltd
Jianxi Hongdu Aviation Industry Co., Ltd. (SH600316)
Shanghai Aerospace Electric Co., Ltd.
Lanzhou Wanli Aviation Electromechanical Co., Ltd.,
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Shaanxi Huayan Aviation Instrument Co., Ltd.
Shaanxi Qianshan Aviation Electronics Co., Ltd.
Shaanxi Baocheng Aviation Instrument Co., Ltd.,
Taiyuan Aviation Instrument Co., Ltd.
Chengdu Kaitian Electronics Co., Ltd
Lanzhou Flight Control Co., Ltd
Shaanxi Oriental Aeronautic Instrument Manufacture Co., Ltd.
Beijing Keeven Aviation Instrument Co., Ltd
Suzhou Changfeng Avionics Co., Ltd.
AVIC Forstar S&T Co., Ltd
Shenzhen Xiangtong Photoelectric Technology Co., Ltd.
AVIC Shenyang Xinghua Aero-Electric Appliance Co., Ltd.
Tianjin Aviation Mechanical and Electrical Co., Ltd / Tianjin Aviation Electromechanical Co., Ltd.
AviChina Hong Kong
AVIC CAPDI (China Aviation Planning and Design Institute Group Co Ltd)
CAPMC China Aviation Publishing & Media Co Ltd
Guizhou Aviation Industry Import/Export Co. (GAIEC)
Longyan Aircraft Manufacturing Factory of GAIC
Shuangyang Aircraft Manufacturing Factory (GAIC)
Yunma Aircraft Manufacturing Factory (GAIC)
Guizhou honglin machinery corporation of GAIC
Anda Forging Plant of GAIC
Anji Foundry of GAIC
Fengyang Hydraulic General Factory of GAIC
Guiyang Aviation Hydraulic component factory o GAIC
Guiyang Electrical Machinery Plant
Guiyang Huafeng Electrical Appliance factory of GAIC
Guiyang Qianjiang Machinery Factory of GAIC
Guizhou Hongyang Machinery Group Corporation of GAIC
Hanjiang Machinery Plant
Honghu Machinery Factory of GAIC
Honglin Machinery Factory of GAIC
Huanyu Machinery Factory
Southwest Tooling General Factory of GAIC
Pingshui Machinery Factory of GAIC
Tianyi Electro-Technical Factory of GAIC
Wanjiang Electro-Mechanical Factory of GAIC
Weihong Machinery Factory of GAIC
Xian machinery Factory of GAIC
Yonghong Machinery Factory of GAIC
China Aviation Industry Standard Parts Manufacturing Company of GAIC
Changzhou Lan Xiang Machinery Works
Chengdu Engine Company
China National South Aeroengine Corporation
Guizhou Xinyi Machinery Factory
Guizhou Liyang Aeroengine Corporation
Harbin Dongan Enging Manufacturing Company
Shanghai Aero-Engine Corporation
Shenyang Liming Aero Engine Group Corporation
Xian Aeroengine Corporation
Zhongnan Transmission Factory Works
AviChina Intelligent Surveying & Mapping Science & Technology Co., Ltd.
AviChina Industrial Investment Co., Ltd.
China Aviation Integration Equipment Co., Ltd.
China Aviation Engineering Supervision (Beijing) Co., Ltd
China National Aero-technology Import and Export Corporation
AVIC International Renewable Energy Co., Ltd
Chengdu Aircraft Industry Group
Shenyang Aircraft Corporation
Xi’An Aircraft Industry Group Company Ltd
Changzhou Aircraft Manufacture Company Ltd
Hanzhong Aviation Industry Group Corproration
Hongdu Aviation Industry Group
Shaanxi Aircraft Company
Shanghai Aircraft Manufacturing Factory

(Continued)

24 L. BÉRAUD-SUDREAU AND M. NOUWENS



Table A3. (Continued).

Shijiazhuang Aircraft Manufacturing Company
Beijing Chankong machinery Corporation, Ltd.
Beijing Shu Gang Electrical Machinery Factory
Beijing Qingyun Aviation Instrument Company
Changchun Airborne Equipment Company
Changfeng Machinery Plant
China National Airborne Equipment Company
China Xingping Aircraft Wheel Corporation
Chuangjian instrument plant
Chuanxi machinery plant
Guizhou Leach-Tiangyi Aviation
Hefei Wanan Machinery Factory
Hongyuan Aviation Forging & Casting Industry Company
Hongwei Machinery Factory
Huayang Electrical Factory
Huaxing Aircraft Wheel Corporation
Jianghan Aviation life-support industries
Jianghuai Aviation Instrument Factory
Jincheng Group Co. ltd (import-export)
Luoyang Aviation Electrical Factory
Luoyang Nanfeng Aviation Precision Electro-Machinery Company
Luoyang Nanfeng Machinery Factory
Nanjing Hongyang Airborne Equipment Factory
Pingyuan machine factory
Qingan Group Corporation ltd
Sanjiang machinery works
Shanghai Aero-electrical appliance factory
Shanghai Avionics Corporation
Shaanxi Qinling Aeroelectric Appliance Factory
Shaanxi Liaoyuan Aero-Mech Corporation
Taihang instruments factory
Wuhan Instrument Factory
Xian Aeronautical Machinery Corporation
Xian Yuandong Company
Xinhang Aeronautical Machinery Corporation
Yubei machine Factory
Aircraft Strength Research Institute of AVIC
Aviation Industry Press
Beijnig Aeronautical Manufacturing Technology Research Institute
Beijing Aviation Simulator Company
Beijing Greatwall Aeronautic measurement and control technology research institute
Beijing institute of aeronautical materials
China Aero-Information Center
China Aeronautical Project and Design Institute
China Flight Test Establishment
CHRDI China Helicopter Research and Design Institute
China Precision Engineering Institute for Aircraft Industry
China Leihua Electronic Technology Research Institute
China Research Institute of Aero-accessories
Chinese Aeronautical Radio Electronics
AVIC Xian Flight Automatic Control Research Institute
Luoyang Electro-optical Equipment Research Institute
Luoyang Opto-electro Technology Development centre
Gianshan Electronic Equipment Factory
AVIC Aerodynamics Research Institute
Xian Aeronautics Computing Technique Research Institute
Xian Aircraft Design & Research Institute
ASN
Beijing University of Aeronautics and Astronautics
Chinese Society of Aeronautics and Astronautics
Nanjing University of Aeronautics and Astronautics
Northwest Poly-Technical University

Source: https://www.globalsecurity.org/military/world/china/avic-subsidiaries.htm, accessed 1 August 2018.
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CASC parent companies

中国运戴火箭技术研究院
航天动力技术研究院
中国空间技术研究院
航天推进技术研究所
四州航天技术研究院
上海航天技术研究院
中国航天电子技术研究院
中国航天空气动力技术研究院
中国卫通集团股份有限公司
中国乐凯集团有限公司
中国长城工业集团有限公司
中国资源卫星应用中心
航天科技财务有限责任公司
航天投资控股有限公司
中国航天国际控股有限公司
北京神舟航天软件技术有限公司
深圳航天科技创新研究院
航天时代置业发展有限公司
航天长征国际贸易有限公司
中国四维测绘有限公司
中国航天系统科学与工程研究院
中国航天标准化产品保证研究院
中国航天科技国际交流中心
航天通信中心
航天档案馆
China Astronautics Publishing House
Chinese Society of Astronautics
Aerospace Talent Development & Exchange Center

Source: http://www.spacechina.com/n25/n142/n152/n12989/index.html, accessed 1 August 2018.

CSGC parent companies

中国长安汽车集团股份有限公司
四川华庆机械有限责任公司
成都晋林工业制造有限公司
武汉滨湖电子有限责任公司
贵州高峰石油机械股份有限公司
重庆长江电工工业有限责任公司
重庆嘉陵特种装备有限公司
湖南华南光电（集团）有限责任公司
云南西仪工业股份有限公司
黑龙江北方工具有限公司
成都陵川特种工业有限责任公司
河南中光学集团有限公司
重庆大江工业有限责任公司
重庆红宇精密工业有限责任公司
湖北华中光电科技有限公司
武汉长江光电有限公司
重庆南方摩托车有限公司
华中药业股份有限公司
江西长江化工有限责任公司
中原特钢股份有限公司
重庆长风机器有限责任公司
重庆建设工业（集团）有限责任公司
湖北华强科技有限责任公司
北京北机机电工业有限责任公司
四川华川工业有限公司
成都光明光电股份有限公司
西安昆仑工业（集团）有限责任公司
重庆望江工业有限公司
重庆长安工业（集团）有限责任公司
重庆虎溪电机工业有限责任公司
湖南云箭集团有限公司
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Table A3. (Continued).

中国兵器装备研究院
西南自动化研究所
上海电控研究所
西南技术工程研究所
摩托车检测技术研究所
南方工业资产管理有限责任公司
兵器装备集团财务有限责任公司
南方工业科技贸易有限公司
南方兵器装备产业有限责任公司
西南兵器工业公司
中国北方工业公司
杭州培训基地

Source: http://www.csgc.com.cn/1076.html, accessed 1 August 2018.

CASIC parent companies

航天信息股份有限公司
航天工业发展股份有限公司
航天晨光股份有限公司
航天通信控股集团股份有限公司
北京航天长峰股份有限公司
航天科技控股集团股份有限公司
贵州航天电器股份有限公司
中国航天科工信息技术研究院
中国航天科工防御技术研究院
中国航天科工飞航技术研究院
中国航天科工运载技术研究院
中国航天科工动力技术研究院
贵州航天技术研究院
中国航天科工集团〇六八基地
中国航天建设集团有限公司
河南航天工业总公司
航天科工深圳（集团）有限公司
中国航天汽车有限责任公司
中国航天科工培训中心（党校）
航天科工财务有限责任公司
航天科工资产管理有限公司
中国华腾工业有限公司
航天精工股份有限公司
航天工业机关服务中心
贵州航天智慧农业科技有限公司

Source: http://www.casic.com.cn/n101/n127/index.html, accessed 1 August 2018.
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