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ABSTRACT The current era of globalisation has been accompanied by China’s rise as a major economic actor.
Chinese firms are expanding their presence globally and are seeking to ‘catch-up’ with firms in developed
countries across different sectors. This paper uses China’s agricultural machinery sector as a vehicle to examine
the challenges faced by firms from developing countries in their effort to catch-up with ‘core firms’. Chinese firms
operating in the sector struggle to compete with a small number of dominant core firms based in developed
countries. These core firms are sectoral leaders with a global presence. They are continuously strengthening their
competitive advantage using diverse strategies, including: investing in R&D, focused acquisitions and developing
relationships with actors internal and external to agriculture. The challenge of catching-up for Chinese firms in the
sector has further increased as developed countries seek to protect firms in strategic sectors like agriculture. By
examining the changing nature of the agricultural machinery sector, and the role of core firms, the paper highlights
the substantial barriers facing Chinese firms in their efforts to catch-up. This paper has important implications, as
it shows that even if firms from developing countries enjoy state-support, they will increasingly struggle to catch-
up.

1. Introduction

The current epoch of capitalist globalisation has seen the re-emergence of China as a major global
power. Concomitant with China’s impressive growth has been an increase in the number of large
domestic firms. Across many sectors, these firms seek to catch-up with dominant ‘core’ firms that
capture the higher value-added segments of the market (Duysters, Cloodt, Schoenmakers, & Jacob,
2015; Zheng, Wei, Zhang, & Yang, 2016). As part of its ‘Made in China 2025’ policy, China has
identified the agricultural machinery sector as one of its focus areas with plans to consolidate the
sector through the development of five globally competitive firms (ITA, 2015). We use the case of
China’s agricultural machinery sector as a vehicle to examine the challenges faced by Chinese (and
other developing country) firms in their efforts to catch-up with core firms.
Despite China being the largest manufacturer of agricultural machinery globally, the sector remains

fragmented with Chinese firms struggling to compete with a small number of dominant core firms based
in developed countries. These core firms have emerged through an intense process of consolidation and
continue to further strengthen their competitive position by investing heavily in research and develop-
ment, both in developed countries and in large developing countries including China, India and Brazil.
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These core firms are increasingly responding to changing demands of farmers at the apex of shifting
agricultural value chains and positioning themselves as integrated solution providers through the
development of strategic relationships with leading input suppliers and the strategic acquisition of
technology firms that help them provide services in emerging areas, such as precision agriculture and
data-driven agricultural solutions (Reibel, 2018). In addition to the further consolidation of the sector by
core firms, one of the main mechanisms through which Chinese firms have traditionally sought to catch-
up with core firms – the acquisition of firms based in developed countries through mergers and
acquisitions (M&As) – has become increasingly constrained due to hostility from developed countries
in sectors deemed as strategic for national security (Mullen, 2016).
By examining the changing nature of the agricultural machinery sector, we bring to light the non-

trivial barriers facing Chinese firms in their efforts to catch-up with core firms. These are important
findings, as they suggest that even if firms enjoy significant state-support, firms based in developing
countries will increasingly struggle to catch-up and remain near the bottom of the value-chain.
This article is organised as follows. In Section 2, we draw on the global business revolution (GBR)

framework to examine the impact that globalisation has had on the agricultural machinery sector and
identify the mechanisms through which core firms have come to dominate the sector. In Section 3 we
provide an overview of the agricultural machinery sector in China. In Section 4 we systematically
analyse the challenges facing Chinese firms in their efforts to catch-up with core firms. In Section 5,
we discuss our findings and reflect on the broader implications our findings have on industrial policy
in developing countries. Section 6 concludes.

2. Globalisation and the agricultural machinery sector

Globalisation has had a profound impact on the structure of the global economy over the last three
decades. To understand how these changes have affected the agricultural machinery sector, we draw
on the global business revolution (GBR) framework and analyse how corporate concentration, system
integrators and the cascade effect have structured the global industrial sector in general, and the
agricultural machinery sector more specifically (Nolan, 2001, 2007, 2014).

2.1. The global business revolution framework

Using insights from heterodox economics and the literature on global value chains, the GBR frame-
work identifies four features that help to understand the evolving nature of competition in different
sectors of the global economy: corporate concentration, systems integration, the cascade effect, and
the external firm. When applied to individual sectors of the global economy, the GBR framework
allows for us to understand what structural changes have taken place across value chains and the
effect that these changes have on industrial policy and firm-level upgrading in developing countries.
To date, the GBR framework has been used extensively in analysing firm-level catch-up in sectors

as diverse as commercial aircraft (Nolan, Jin, & Chunhang, 2008), the car industry (Nolan, 2012;
Nolan & Zhang, 2014), beverages (Nolan 1999; Nolan et al., 2008; Nolan & Zhang, 2014), white
goods (Liu, 2005), as well as coal (Nolan & Rui, 2004) and oil (Beyazay-Odemis, 2015; Zhang,
2004). These case studies have found that firms from developed countries dominate the higher-value
added segments of these sectors and have highlighted the challenges facing firms from developing
countries that operate within the same functional areas.
While the GBR framework is a useful analytical framework to undertake detailed sectoral case

studies of the global economy, it has some limitations. Firstly, unlike the Global Value Chain (GVC)
literature, the GBR framework does not explicitly address issues of upgrading for supplier firms
within value chains. Secondly, the GBR framework can be criticised for being deterministic. Thirdly,
studies employing the GBR framework have to date displayed both sectoral and geographic biases.
Finally, the theory underlying the GBR framework has been argued to have received inadequate
attention.
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2.2. Corporate concentration

Increased industrial concentration can be viewed as a function of capitalism. For Marx (1983), the
driving force of this concentration was competition among firms contributing to a reduction in the
cost of production. In the capitalist system, larger firms have an advantage over smaller firms because
of their ability to take advantage of economies of scale in production and to reduce costs of
production through incorporating technological improvements in the production process. This differ-
ence in costs helps large firms to either take over smaller firms contributing to consolidation or, in
other cases, smaller firms to cease to operate due to a lack of competitiveness. What has emerged in
recent decades is intense oligopolistic competition between large firms in different sectors (Chandler
& Hikino, 1997; Nolan & Zhang, 2014). The advantages enjoyed by large firms in both scale and
scope have continued to contribute to a situation where many smaller companies have either been
acquired by larger firms or have ceased to exist (Chandler, 2005; Keen, 2011).
High levels of concentration are the norm and the process has arguably increased in pace in the last

decade. For example, Pryor (2001) finds that the average degree of concentration in individual
industries in the United States has increased since the 1980s. Multinational enterprises (MNEs),
especially those based in developed countries, are the drivers of this consolidation.1 The number of
MNEs has increased from around 35,000 in the 1990s to approximately 100,000 in 2018 (UNCTAD,
2018). Despite the proliferation of MNEs, a small number of firms dominate. The size of the largest
MNEs continues to increase and in 2016 the 100 largest firms had a combined sales revenue of
almost 10 per cent of global GDP (UNCTAD, 2018).
Growth in concentration has been driven by a sustained increase in mergers and acquisitions during

the past two decades (Nolan, 2014). Firms are using mergers and acquisitions (M&As) as a means of
strengthening their competitive positions in their core businesses while seeking to rationalise non-
core operations. Leading firms operating in different sectors of the global economy are increasing
their market share and growing through M&As (Gereffi, 2014). In 2015, global M&As reached
a record level of US$ 5 trillion. Consolidation since the turn of the millennium can be gauged from
the fact that the total value of announced mergers and acquisitions globally stood at US$ 20 trillion in
the period from 1985–2000. In the post-2001 period, despite the global financial crisis, the value of
announced M&As more than doubled to US$ 42.7 trillion (Thomson Reuters, 2018). One of the
hallmarks of the current era of consolidation is the increasing importance of mega-deals. In 2016,
transactions of greater than US$ 1 billion accounted for around 64 per cent of deals, while in 2017
they accounted for almost 58 per cent of deals (Bloomberg, 2017).
Growing concentration has been accompanied by substantial concentration in innovation and

technological progress, with a small number of firms in each sector accounting for a significant
proportion of total research and development (R&D) spend. Despite increasing investment in R&D
by firms from a small number of developing countries, the drivers of technological progress remain
embedded in core firms based in developed countries. These firms leverage investment in technical
progress as a major source of competitive advantage (Nolan, 2014). The European Union regularly
compiles a ranking of the top 2,500 global firms based on their R&D spend. The Industrial R&D
Investment Scorecard (IRIS2500) represents around 90 per cent of total spend on R&D by companies
worldwide. In 2017, these firms collectively invested US$ 803.5 billion on R&D. While developing
countries account for more than 80 per cent of the global population, there are only 606 firms from
low- and middle-income countries and they collectively account for only 15 per cent of R&D
spending (IRI, 2018). The IRIS 2500 shows a picture in which technical progress, as measured by
resources devoted to R&D, is dominated by a small number of firms based largely in developing
countries. The top 100 firms account for 53 per cent of R&D investment, while the bottom 100
companies represent 0.3 per cent of R&D investment. There is a high level of geographical
concentration among major R&D investors. Firms based in the US, EU and Japan account for
79 per cent of total R&D investment (IRI, 2018).2
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2.3. System integrators

The high level of concentration in many sectors of the global economy means that there are a small
number of globally competitive core firms that dominate. These core firms have emerged as systems
integrators3 and are at the apex of extended global supply chains. As the winds of creative destruction
have swept through the global economy, these core firms have divested non-core operations to focus
on core operations. Core operations include product development, final assembly, manufacturing,
R&D, marketing and finance (Nolan & Zhang, 2014).
Core firms have moved beyond the traditional boundaries of the firm as they plan, coordinate and

regulate activities of the different actors across the value chain. These system integrators form the
centre of a complex set of relationships with external suppliers. The competitive advantage of system
integrators is increasingly predicated on their ability to co-ordinate and optimise the actions of these
suppliers. This ability to coordinate an increasing array of activities within the value chain often gives
these firms substantial bargaining power (Nolan, 2002). As production becomes more modular and
complex, the ability of core firms to integrate knowledge is crucial as they seek to maintain their
competitive position in the face of fierce competition.

2.4. The cascade effect

As mentioned above, system integrators have continued to develop closer relationships with first-tier
suppliers. Their procurement scale allows them to coordinate the actions of suppliers within their
network (Chandler, 2005). Rather than one-off interactions, the relationship between core firms and
first-tier suppliers is one of repeated interactions. This is especially true in the case of high-
technology products. As core firms seek to rationalise suppliers and try to reduce transaction costs
while maintaining their competitive position, there is an intense and sustained pressure on suppliers
to reduce their costs contributing to consolidation within the supplier network (Brusoni, Prencipe, &
Pavitt, 2001; Gereffi, 2014). Systems integrators are likely to select the most capable suppliers
amongst the pool of suppliers, and foster long-term relationships that can be transplanted across
different regions of the world. These long-term relationships are likely to develop with suppliers who
have the technological and managerial capability to meet the increasing demands of core firms.
Consolidation among system integrators has a ripple effect across the supply chain contributing to

consolidation within each segment of the chain. This results in first-tier suppliers merging and
consolidating as they seek to enhance their core capabilities to meet the requirements of system
integrators. These first-tier firms in turn pass this pressure on to their supplier network thereby
contributing to increasing concentration across the various segments of the supply chain, resulting in
a cascade effect (Nolan, 2001, 2014; Nolan et al., 2008; Nolan & Zhang, 2014).

2.5. The external firm

The actions of systems integrators are not confined to the traditional boundaries of the firm but they
are at the centre of the external firm (Nolan, 2014). Like a conductor, systems integrators direct the
actions of external actors that are a part of extended value chains. The actions of lead firms within
these chains is like industrial planning and they select only those suppliers to work with them that are
the most capable (Nolan, 2001). While traditional boundaries of lead firms might have ‘hollowed out’
(Nikolova, 2007), systems integrators are at the heart of a vast network of inter-connected firms and
can be viewed as the external firm.

2.6. The agricultural machinery sector

The agricultural sector has been affected profoundly by globalisation over the past three decades and
the resultant consolidation of the sector by core firms. Indeed, a small number of firms with a global
presence, the majority of which are based in developed countries, have come to dominate the sector
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(Fuglie et al., 2011). As population and the demand for food increases, this select group of core firms
is likely to be responsible for many of the innovations that will result in further improvements in
agricultural productivity. Like core firms in other sectors of the global economy, increasing concen-
tration within the agricultural sector results in major challenges for firms from developing countries
that seek to compete at the global level. This consolidation is most evidence in the agriculture bio-
tech/agro-chemical sector where there have been multiple mega-mergers/acquisitions4 between core
firms in the sector (FT, 2017).
Downstream, a shift is also taking place in the ownership structure of farms, especially in

developed countries and in some major agricultural exporters in the developing world, such as
Brazil. In the United States, consolidation of farmland is taking place as the labour force continues
to move out of agriculture (Berry, 2015). It is not only the United States that is seeing the emergence
of large consolidated farms, as other developed areas such as Europe and Australia, as well as
emerging net-agricultural exporting countries in South America and the Black Sea region are likely to
follow a similar pattern (Smit, 2012). Consolidation downstream has been possible in part because of
technological developments which have taken place upstream in the agricultural inputs sector. These
innovations are increasingly allowing for the use of sophisticated information technology-based
solutions5 to be utilised in the farming sector. Not only are these solutions aimed at saving labour
costs, but they can potentially allow operators to remotely control multiple farm operations
(Anderson, 2017).

2.6.1. The logic of agricultural mechanisation. There has been a sustained increase in the adoption of
labour-saving technologies over the last five decades (Clarke, 2008). Agricultural mechanisation in
today’s developed countries is one of the major achievements of the twentieth century and has played
a major role in augmenting farm-level productivity. While the process of farm-level mechanisation is
most advanced in the developed world, increasing labour shortages, rising demand for agricultural
commodities, and sustainability concerns among major agriculture producers and exporters has con-
tributed to an increased demand for mechanisation in the developing world (Hazell, 2008). Increased
mechanisation6 of on-farm operations, such as land preparation, harvesting and threshing, has con-
tributed to the intensification of agricultural production systems thereby contributing to the increasing
production of commodities (Pingali, 2007). Economic growth in major markets, such as China and
India, coupled with the commercialisation of agriculture in the developing world is providing further
impetus for increasing mechanisation in developing regions (Smit, 2012; Drake, 2015).

2.6.2. The structure of the agricultural machinery sector. Technological advancement and intense
oligopolistic competition between large firms has contributed to increasing concentration in the
agricultural machinery sector (Reibel, 2018). The sector is also affected by market forces and the
cyclicality of agriculture (Bjornson & Klipfel, 2000). Government policies have had a major impact
on the structure of the farm machinery sector. In 2015, total global sales of agricultural machinery
were more than US$121 billion. Production, trade and sale of agricultural machinery is concentrated
in North America and Western Europe, with both regions accounting for 50 per cent of production
volume and 48 per cent of sales volume. In terms of unit sales, India and China are the two largest
markets for agricultural machinery, however most farmers in these markets remain cost conscious and
opt for low-cost and low-technology products (VDMA, 2015).
Agricultural machinery manufacturers can be divided between full-line7 manufacturers, who

produce a complete line of equipment, and more specialised single-line producers. The last three
decades have seen major changes in the structure of the agricultural machinery sector with the wide-
scale acquisition of single-line manufacturers by full-line manufacturers. The extent of consolidation
in the sector can be gauged from the fact that while there has been a sustained increase in the global
stock of agricultural machinery, there has been a reduction in the number of full-line manufacturers
(Fuglie et al., 2011; Reibel, 2018).
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Core farm machinery manufacturers have increased their dominance in the last two decades and
the top four firms have progressively increased their market share from 28 per cent to 50 per cent of
global sales, while competition at the lower-end of the market has increased (Fuglie et al., 2011;
Patten, 2012). It is highly likely that changes taking place in the wider agricultural sector and the
broader global economy will contribute to further consolidation in the agricultural machinery sector
(Smit, 2012). While developing countries and emerging markets are important growth areas, the US
and the European Union still account for a major portion of the revenue of core firms. Table 1 shows
revenues of the top five global farm machinery manufacturers and the share of revenue generated
from the farm machinery sector. It also shows the regional breakdown of sales revenues from the
different geographic regions where these firms operate.

2.6.3. Reinforcing barriers to entry. Core firms continue to expand their R&D presence in devel-
oping countries, especially in emerging consumption centres. On average, the core firms spend
more than 4 per cent of their annual revenues on R&D. These research centres are developing
products that are in-sync with requirements of farmers in developing countries who are likely to be
more cost conscious and have smaller land holdings. For example, John Deere – a core firm – has
introduced low-cost and low-powered tractors aimed at rice growers in Southeast Asia, where
average landholdings are small. Within the developing world, John Deere’s global footprint is most
visible in emerging economies and almost all manufacturing facilities in the developing world are
in Brazil, India and China, where the company operates a total of 18 plants. The firm has a R&D
centre in India where it has developed a cheaper tractor which is being used in India and exported
to multiple markets (Rayappa, Tigges, Ghimire, & Mallik, 2015). CNH Industrial, another core
firm, has also significantly enhanced its research activities in emerging markets. The company

Table 1. Major agricultural machinery manufacturers by total revenue

Firm
Country of
Origin

Net Sales
(2017)

(US$ billions)

Share of
agricultural
equipment in
revenue (%)

Region wise Share in
Sales (%)a

John Deere USA 29.74 67.8b US & Canada: 57
Rest of the World: 43

CNH Industrial
N.V.

Italy/the
Netherlands

27.94 41 Europe/Middle East/
Africa: 52.3

NAFTA: 22.8
Latin America: 11
Asia/Pacific: 13.8

AGCO USA 8.306 100 North America: 22
South America: 13
Europe/Middle East: 56
Asia/Pacific/Africa: 9

Kubota Japan 14.73c 79.7d North America: 30.1
Europe: 12.1
Asia: 53.7
Others: 4.1

CLAAS Germany 4.45 100 Europe: 82
Rest of the World: 18

Source: Author’s own based on company reports (AGCO, 2018; CNH Industrial, 2018; Deere & Company,
2018; CLAAS, 2018; Kubota, 2017).
Notes: aPercentages are based on sales revenues across all divisions that the firms operate in; bJohn Deere reports
combined revenues of the agriculture and turf division; cRevenue are for fiscal year 2016; dFigure includes
revenues of industrial machinery used for construction and engines as well.
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currently has nine R&D centres in Brazil, India, China and South Africa. CNH Industrial’s R&D
centre in South Africa is aimed at developing machinery aimed at the African market. The third
major player in the farm machinery sector, AGCO, has opened a Future Farm and Global Learning
Centre near Lusaka, Zambia to provide on-farm training and expand their product line to meet
customer requirements. With extremely low mechanisation rates and a large population working in
agriculture, sub-Saharan Africa is seen as an emerging market by the major farm machinery
manufacturers (AGCO, 2017). AGCO also operates a dedicated R&D centre in India and in
2015 AGCO opened a new manufacturing facility in China, which includes advanced R&D
facilities. Like the other two core firms, AGCO has invested in manufacturing facilities in
Brazil, China and India. The company currently operates 13 manufacturing plants in these coun-
tries, with the majority of facilities being located in Brazil and China. In India, AGCO products are
manufactured by Tractor and Farm Equipment Limited (TAFE), with whom AGCO has a cross
shareholding agreement. R&D expenditure by the top 5 firms is shown in Table 2.

Besides investing heavily in R&D activities, the leading farm machinery manufacturers also
exercise substantial control over the supply chain. Their high volume of purchase in different
locations across the globe means that the leading farm machinery manufacturers have substantial
bargaining power with respect to their suppliers. Rather than arms-length transactions, the relation-
ship between core firms and many of their suppliers is one of repeated transactions where suppliers
are required to share proprietary information in order to access the supply chains governed by these
core firms. For example, in 2012 John Deere spent US$18 billion on procurement with a supplier
base of 24,000 vendors. To avoid disruptions in the supply chain, John Deere not only monitors first-
tier suppliers, but also second and third-tier suppliers (Christopher, 2018). The firm works extremely
closely with around 1,000 first-tier suppliers and has extremely stringent criterion that these suppliers
need to adhere to in areas of quality, cost management, delivery, technical support and relationship
management (Deere & Company, n.d.). This close interaction is pivotal in helping John Deere
manage a complex supplier network and achieve just-in-time production while keeping inventory
costs low (Narasimhan, Schoenherr, & Sandor, 2013).
CNH Industrial is also deeply involved in ensuring that first-tier suppliers meet the company’s

increasingly stringent sustainability guidelines. The company has more than 5,300 direct suppliers
globally and in 2015 spent almost US$ 11 billion on purchases from direct material suppliers. CNH
Industrial works closely with a small group of 150 first-tier strategic suppliers that account for
60 per cent of the total procurement spend. While the company works primarily with local
suppliers that account for 95 per cent of procurement in individual countries, it is highly likely

Table 2. R&D spending by major agricultural machinery manufacturers

Company
R&D spending 2016/
17 (US$ Millions)

Estimated R&D spending on
agricultural machinery (US

$ Million)a
Global ranking
(IRIS Scorecard)

R&D
Intensityb

John Deere & Sons 1,621 1,099 112 5.2
CNH Industrial 1,040 413.9 166 3.5
AGCO 409 409 407 4
Kubota 431 284 335 2.7
CLAAS 263 263 510 5.9

Source: European Commission, 2017 ‘EU R&D Scoreboard’ available at: http://iri.jrc.ec.europa.eu/score
board17.html.
Notes: aFor firms where a breakdown of R&D investment by divisions is not available, the percentage of
revenues generated by the agricultural machinery division has been used to estimate the share of R&D resources
invested in the agricultural machinery division; bR&D intensity is the ratio of the firm’s expenditure on R&D to
the firm’s sales revenue.
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that much of this purchase, especially critical components, are procured from local affiliates of
global suppliers. CNH Industrial launched a Supplier Partnership Programme in 2013 to rationalise
the supply chain and develop long-term relationships with key suppliers of critical components and
technologies. This can be seen as the emergence of modular relationships between CNH and first-
tier suppliers. These relationships are built on a high degree of explicit coordination between CNH
and downstream suppliers. This coordination is especially important in the case of high-technology
products that require substantial technical know-how and codifiability in information (CNH
Industrial, 2017). Turning to AGCO, the company spent a total of US$ 7 billion in 2014 on
procurement. Direct purchases accounted for around US$ 5 billion of the total amount and while
AGCO has more than 6000 suppliers, only 178 of these suppliers represented 80 per cent of
AGCO’s total spend on procurement. Concentration in the supply chain is likely to increase as
AGCO aims to focus its attention on working with 250 suppliers who represent 90 per cent of total
purchases (Kase, 2015; Theissen, Stone, & Schwarz, 2015).
The core firms have taken the role of system integrators as their products incorporate an increasing

array of subsystems designed and produced by leading suppliers/vendors. The substantial volume of
purchase gives these firms substantial power at the apex of extended value chains and increases the
competitive advantage that they enjoy over manufacturers from developing countries.
Core firms have also adopted strategic acquisition strategies and entered into strategic alliances

with other leading agricultural input manufacturers aimed at developing integrated farm solutions and
utilising big data to transform all facets of agriculture. These core firms are following strategies that
expand their industry boundaries. The changing nature of agriculture is also highly visible in the
acquisition strategies of these firms with acquisitions focusing on start-ups that can provide the
technological capacity to improve farm operations by connecting farm machinery, irrigation systems
and soil and nutrient sources, with information on weather, crop prices and commodity prices (Porter
& Heppelmann, 2014).
This is illustrated in the acquisition strategy of John Deere, which is a pioneer in promoting

precision agriculture. John Deere has successfully moved from a farm machinery manufacturer to one
that provides value added agricultural services using real-time data (Perlman, 2017).8 In 2017, the
company acquired Blue River Technology, a start-up based in Silicon Valley that utilises robotic
technology and machine learning to ensure optimal use of farm inputs (Deere & Company, 2018).
The company also acquired Monosem, a European manufacturer of precision planting equipment in
2016 to further expand its presence in the area. John Deere has also entered into data sharing
agreements with leading life sciences/agro-chemical firms including Bayer, BASF and Dupont-
Pioneer (Pham & Stack, 2018). John Deere has expanded its presence in emerging markets with
the aim to incorporate data-based solutions for farmers. In 2014, the company acquired Auteq
Telematica, a Brazilian technology specialist focusing on the sugarcane sector (Deere & Company,
2014). Similarly, the company also teamed up with Syngenta to develop sugarcane planting machin-
ery in Brazil. The planting machinery developed by John Deere is in-sync with the requirements of
Syngenta’s sugarcane programme (Syngenta, 2012).
Other core firms have also focused their attention on incorporating precision agriculture

technologies and on developing strategic relationships with major input suppliers. AGCO, the
third largest farm machinery manufacturer, signed a deal with the Climate Corporation,
a subsidiary of Monsanto, to incorporate precision planting technology in its planters and in
2017 announced the acquisition of Precision Planting Equipment LLC from the Climate
Corporation. The company has been working with other suppliers to deliver solutions that
are aimed at improving farming operations. For example, AGCO collaborates with a number
of firms including Trimble, TopCon and NovAtel to provide open agricultural equipment
guidance systems (AGCO, 2016). Besides the relationships fostered with new technology-
based firms, AGCO has also been collaborating with major agrochemical firms, including
Monsanto and Dow DuPont. In emerging markets, AGCO has expanded its presence in the
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sugarcane value chain by acquiring Santal, a specialised firm based in Brazil manufacturing
sugarcane harvesters and other equipment. The company has also forward integrated into grain
holding and storage by acquiring GSI, a US-based leading grain storage firm. In 2016, AGCO
expanded its presence by acquiring Denmark-based Cimbira, a manufacturer of seed and grain
handling equipment (AGCO, 2017). The company is presenting itself as an integrated service
provider that can not only provide physical machinery but can also meet data analytics
requirements of farmers with mixed equipment suppliers (Pham & Stack, 2018).
CNH has also focused substantial attention towards promoting precision agriculture and improving

farmers’ access to information, especially in developed markets. CNH has had a long-term strategic
partnership since 2003 with Trimble, a leading developer of GPS and precision guidance technology
in the US. For Trimble, the relationship means access to CNHs extensive distribution system, while
for CNH it means providing highly integrated services to customers and improving high-tech product
offerings. Further evidence can be gauged from the licensing agreement between CNH Industrial and
The Climate Corporation aimed at incorporating precision planting technology in CNH planters.
Developing solutions for remote farming has also emerged as an area of interest for the largest farm
machinery manufacturers. The company is also actively pursuing the development of autonomous
machines that are being developed in partnership with Autonomous Solutions Incorporated (ASI),
a robotics and automation firm based in the US. A further sign of the increasing importance of
strategic partnerships in the move towards mainstreaming data driven solutions across farm opera-
tions: CNH has recently announced a joint development programme with Microsoft to improve
technological services through data collection (Reuters, 2018).

3. The agricultural machinery sector in China

The Chinese government has identified the agricultural machinery sector as one of the focus areas in
its Made in China 2025 document. Specifically, the Chinese government has set out a plan to
consolidate the sector through the development of five globally competitive firms. The focus of the
government on the agricultural machinery sector is largely influenced by the country’s ongoing
transformation from a traditional, labour intensive sector towards a sector that is more mechanised
(Wang, Yamauchi, Otsuka, & Huang, 2016).9 Such a shift requires moving from traditional small-to-
medium sized machinery towards larger, technologically advanced and more powerful machinery
(Patton, 2015).
There are several reasons behind this shift. Liberalisation of the country’s land tenure system has

made it easier to rent or lease land from those who migrate to urban areas (Davis, Bailey, & Chudoba,
2010; Yu & Wu, 2018). Demand for improved diets, concerns around food security along with efforts
to improve rural incomes have prompted the government to identify agriculture as a sector for
consolidation (Kim, 2018). To this end, the Chinese government is also cautiously supporting the
emergence of mechanised, technology intensive large cooperatives and it has taken measures to
reform property rights and take advantage of economies of scale (Wang et al., 2016).
An efficient farm machinery sector is seen as vital to achieve the goals of rural revitalisation and

increased intensification of production. For example, Kim (2018) notes a commitment to upgrade
and transform the farm machinery sector and increase localisation of staple farm machinery. This is
a continuation of earlier policy documents that laid out in the government’s vision to promote
agricultural growth through sustained mechanisation and the creation of larger firms. The govern-
ment has supported the growth of the farm machinery sector by offering generous subsidies. From
2004 to 2015 the central government allocated RMB 143.5 billion (US$ 22.9 billion) in subsidies
for purchasing farm machinery, which was used to purchase 35 million farm machinery units
(MOA, 2017; Reuters, 2015). The government has also sought to aid mechanisation by promoting
machinery rental centres in rural areas and financial instruments for machinery leasing (Wang et al.,
2016).
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3.1. Structure of the farm machinery sector

On the back of generous state subsidies, over the last decade the farm machinery manufacturing
sector has witnessed double digit growth rates and China has emerged as the largest global farm
machinery manufacturer. In 2017, sales revenue of firms above designated size10 was RMB
429 billion (US$ 61 billion) (MIIT, 2018). Average annual growth rate in the sector exceeded
15 per cent during the decade from 2004 to 2014.
Despite this rapid growth, unlike the global farm machinery sector, the domestic market remains

fragmented. Estimates suggest that the five largest firms in the sector account for less than 25 per cent
of the domestic market share (US Commercial Service, 2017) with the largest domestic farm
machinery manufacturer having sales of US$ 3.8 billion in 2017 (Farmer Daily, 2018). At a time
of intense consolidation in the global farm machinery sector, the number of firms engaged in the
domestic sector above designated size has increased from 181 in 2008 to 2,429 in 2017 (Yuqing,
2018; Zhang, 2015) and there are almost 10,000 firms reported to be engaged in the sector.
Additionally, there are more than 100 overseas farm machinery manufacturers operating in the
domestic market. Most small producers in the sector continue to mass produce low-end equipment
using technology from the 1970s. The sector also suffers from the use of backward manufacturing
technologies and low productivity (CANN, 2018).
Tractors and harvesters are the main products produced in the domestic farm machinery sector with

sales of these two product categories accounting for a significant share of sectoral revenue (Yunhong,
2018). Within these two product categories, a small number of domestic manufacturers have been
designated as ‘backbone enterprises’. In tractor manufacturing, 17 firms have been given this status
whereas 19 firms are classified as backbone enterprises in harvester manufacturing (Yuqing, 2018).
Many of these firms have achieved scale economies, however, fragmentation remains a problem,
especially in low-end products (NBS, 2017).
State-owned enterprises at the national and provincial levels remain the leading actors in the

domestic farm machinery sector. Of the five major tractor and harvester manufacturers, the state is
the majority or the minority shareholder in four. Of the firms with SOE shareholdings, the market
leader is YTO, which is a subsidiary of the China National Machine Industry Corporation
(Sinomach). In 2017, its revenue from agricultural machinery was approximately US$ 934 million
with YTO being the market leader in the tractor segment selling 47,000 units (YTO, 2018). The other
three firms are Zoomlion, Shandong Shifeng Group Co. Ltd. And Changzhou Dongfeng Agricultural
Machinery Ltd. (Davis et al., 2010; Wang & Kimble, 2013). The sole private firm in the five major
manufacturers is Lovol, which began operations in 1998 and has expanded its presence in Europe
through acquisitions. The firm generates around 47 per cent of revenues from the agriculture sector
and in 2016, total revenue was US$ 1.43 billion (IBIS World, 2018; EMIS, 2018). Together, these
five firms have a market share of less than 32 per cent in tractor sales. Meanwhile, in the high-
powered machinery sector, foreign firms accounted for approximately 80 per cent of the market
(Patton, 2015; Tishi, 2018).
The share of local firms has increased in exports; however, it is local affiliates of foreign core firms

that account for a substantial portion of the export market. Domestic firms primarily export low-
power agricultural equipment to developing countries in South-east Asia, Sub-Saharan Africa and
Central Asia and the unit value of exports remains low. In 2016, the value of tractor exports from
China stood at US$342 million and small tractors (between 30 to 40 hp) formed the bulk of Chinese
exports. Higher capacity tractors (100 hp and higher), which command a higher price, have
a relatively small share (8.5 %) in exports (CIN, 2017).
As illustrated in the Table 3 below, it is not only in tractors that the difference between Chinese

agricultural machinery and agricultural machinery produced in developed countries is visible.
Machinery exported from China commands a far lower average per unit value than Germany and
the United States.
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4. Challenges

The substantial concentration across the agricultural supply chain has important implications for
Chinese manufacturers who seek to catch-up with the leading systems-integrators. As discussed
previously, two of the main mechanisms through which core firms have developed and maintain their
consolidation of the market and role as system integrators is through research and development and
through strategic acquisition and cooperation.

4.1. Research and development

Local firms, such as First Tractor Co. Ltd. (YTO) have recently started manufacturing more sophisti-
cated, high powered machinery. Despite these advancements, the technology employed still lags the
products of core firms. This is also evident when examining the rated capacity of major products. For
example, YTO, the leading domestic tractor manufacturer’s highest power capacity is 220 hp. Both
these machines pale in comparison to core firms, who manufacture tractors of up to 600 based on sales
revenues across hp. Competition at this top-end of the market is relatively low and products command
a premium. This is as more powerful and sophisticated equipment is likely to be procured by larger
farmers and entities, such as rural and machinery cooperatives (Patton, 2015). Local firms are trying to
catch-up with core manufacturers in this segment. They, however, continue to operate far from the
technology frontier and lack the products to compete with core firms.11

This is also the case in the harvester segment. Harvesters manufactured by large domestic firms lag
in performance and innovation in comparison with products from core firms. Local firms lack
technological innovations that have become ubiquitous in the products manufactured by core firms.

Table 3. Exports of selected agricultural machinery products

Machinery

2016

Country
Export Value

(US$) No. of Units
Average Unit Value

(US$)

Tractors China 324,764,960 41,138 7,895
Germany 3,131,365,489 134,789 23,232
USA 1,770,906,086 51,725 34,237

Soil Prep. Machinery (Aggregate) China 585,110,077 N/A N/A
Germany 1,182,323,881 N/A N/A
USA 599,054,890 N/A N/A

Soil Prep./Cultivation Machinery China 287,761,788 2,021,984 142
Germany 710,966,769 N/A N/A
USA 285,412,375 65,109 4,384

Spare Parts China 228,468,553 92,315,042 2
Germany 377,701,642 44,972,059 8
USA 236,195,131 49,985,653 5

Harvesting & Grading Machinery (Aggregate) China 1,538,011,362 N/A N/A
Germany 3,239,975,260 N/A N/A
USA 2,867,566,079 N/A N/A

Harvesting and Baling Machinery China 275,395,641 191,487 1,438
Germany 1,933,314,832 70,254 27,519
USA 1,213,383,072 22,203 54,650

Spare Parts China 358,432,072 94,588,404 4
Germany 692,735,442 61,275,255 11
USA 659,860,976 66,578,890 10

Source: Author’s own based on UNCOMTRADEData, available at: https://comtrade.un.org/ (UN Comtrade, n.d.).
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Innovation capacity of local manufacturers remains low, even though the market share of backbone
firms, such as Lovol, has increased. As with tractors, the demand for more powerful harvesting
equipment of greater than 300 hp cannot be met by local producers and this segment remains
dominated by core firms (CANN, 2018). Among the top five large local firms, only Zoomlion offers
a comprehensive range of harvest, planting and crop protection machinery (Zoomlion, 2017). Low
value addition remains a problem and the sector continues to have a fragmented, chaotic structure
with large firms not being strong enough and small and medium-sized firms not being specialised
enough (ITA, 2015; MIIT, 2015a). While the technology profile of products manufactured by leading
domestic firms has improved, it is generally considered equivalent to that of core firms in the 1990s
(Fang, 2015).
Research and development at the sectoral-level remains limited. Focusing only on above desig-

nated size firms, there are only around 200 firms that have invested in R&D capabilities and the R&D
spending of leading Chinese manufacturers is not at the same scale as the R&D spending of core
firms (Farmers Daily, 2018). As local firms invest insufficiently in R&D, they are likely to continue
to be unable to meet modern requirements and the demand for more sophisticated machinery is likely
to continue to be met only by core firms.

4.2. Acquisitions and strategic cooperation

The government’s emphasis on developing domestic farm machinery manufacturing and the lack of local
expertise has meant that leading Chinese firms are increasingly looking outward. For example, YTO,
acquired the French tractor manufacturer McCormick and expanded its presence in Eastern Europe and
established manufacturing facilities in Poland, Serbia and Belarus (YTO, 2018). Lovol has been more
ambitious in its expansion in developed countries and in 2015 the company acquired Matermacc,
a manufacturer of precision planters. This followed the acquisition of the Italian tractor manufacturer
Arbos in 2014 and Goldoni, a specialised Italian single-line tractor manufacturer in 2016. These
acquisitions reflect the global ambitions of large Chinese manufacturers. The acquired firms are, however,
minor players in the sector but they do provide innovation skills that were lacking in the acquiring firms.
Lovol has also been active in incorporating data analytics in its product portfolio (Han, Wang, Jia,

& Gu, 2016) and has been moving towards a business model which is closer to that of core firms.
Taking advantage of the skillset available in the information technology sector in China, Lovol
entered into an agreement with Baidu to jointly develop autonomous farm vehicles. The firm
launched its online agricultural solution suite iFarming in 2016. Lovol also entered a strategic
cooperation with the University of Bologna and IBM to develop smart agriculture solutions
(Lovol, 2016).
As in sectors such as the car industry, Chinese manufacturers are engaging in a strategy of learning

by doing. Local firms have developed joint-ventures with leading systems integrators, such as the
joint venture between Same Deutz-Fahr and Shandong Changlin. Instead of engaging in joint
ventures, however, core firms are increasingly taking a more direct route and operating fully
owned subsidiaries. For example, John Deere manufacturers agricultural equipment in four fully
owned facilities located in China. Additionally, core firms have been developing their own strategic
relationships to enhance their presence in rural areas. In 2015, AGCO entered into a strategic
partnership with the ecommerce giant Alibaba to market the company’s products on the firm’s
rural online platform, Rural Taobao. AGCO has resultantly achieved high localisation rates and
more than 70 per cent of the components used in the firms Changzhou plant are locally sourced (Gui,
2017). Other core firms, like CNH Industrial have entered into strategic partnerships with large
agricultural input suppliers, such as Sinochem. Under their agreement with Sinochem, CNH
Industrial provides farm machinery and technical support to new farmers. The initiative is part of
Sinochem’s strategy to popularise modern agricultural practices among farmers in the country
(Sinochem Agriculture 2017). Core firms have also launched products to tap into the nascent
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precision agriculture market which is quickly gaining traction as the government focuses on achiev-
ing sustainable agriculture intensification.

4.3. Made in China 2025

In response to the aforementioned challenges, the government has identified the farmmachinery sector as one
of the focus areas of the ‘Made in China 2025ʹ initiative. The government aims to create five globally
competitive national champions in the farm machinery sector with revenues exceeding RMB 15 billion (US$
2.25 billion) by 2025 (ITA, 2015). Local firms are envisaged to achieve amarket share of 90 per cent by 2020.
By 2025, the initiative aims to ensure a substantially higher share of domestic firms in the high-end equipment
segment of the market and to replace the import of such machinery with domestic production. The five
national champions will lead the vanguard of these plans to capture the high-end segment of the market, both
domestically and globally through a strategy of ‘going out’ (MIIT, 2015b).
The initiative calls for augmenting R&D capabilities of domestic firms and a rationalisation of the

sector’s structure. In manufacturing, the plan calls for upgrading existing manufacturing technologies and
improvements in metallurgy (CBBC, 2015). There is cognisance that improving core industrial technol-
ogies, including transmission systems, engines and electronic controls, is essential to improve the
competitiveness of local firms. Improvements in agricultural productivity are envisaged through precision
agriculture and the deployment of sophisticated machinery using information technology (MIIT, 2015b).
While ambitious, the fragmented nature of the farm machinery sector in China remains a hurdle. Even

among leading domestic firms, there is resistance towards restructuring and mergers. Furthermore, the
role of core firms manufacturing locally in the sector remains unclear. Most core firms operating in China
have 100 per cent ownership of local subsidiaries.While reverse engineering the existing products of core
firms is possible, the ability of leading domestic firms to innovate remains questionable. This is as the
resources invested by leading domestic firms are far less than the resources invested by core firms. The
situation is further complicated by recent tensions in the global trade system. These tensions present both
opportunities and threats to leading local firms. On the one hand, it could lead the government to
accelerate efforts towards sectoral consolidation. On the other hand, it could mean greater concessions
to the core firms in order to ensure that the momentum of growth is maintained. This would likely dilute
the impact of the Made in China 2025 initiative and strengthen the position of core firms.
One of the main strategies used by Chinese firms in other sectors has been to achieve rapid catch-up

through acquisitions. This strategy seems to be increasingly problematic as governments in developed
countries become more stringent in dealing with any attempts by large Chinese firms to acquire firms in
the farm machinery sector, which is considered a strategic area. This is likely to constrain the ability of
large local manufacturers to meet the objectives set out in the Made in China 2025 Initiative and evolve
into globally competitive firms that can challenge the core firms. A comparison between core firms and
the Chinese agricultural machinery sector is provided in Table 4.

Table 4. Comparison between core firms and Chinese agricultural machinery manufacturers

Variable Core firms Chinese firms

Consolidation High Low
R&D Investment High Low
Geographic Presence Global Local, now expanding primarily in developing

countries
Acquisitions Strategic Limited acquisition activity
Strategic

Partnerships
High Limited

Production Integrated service providers Stand-alone/low-end machinery
Services Data driven value-added

services
Arms-length transactions with minimal services

Source: Authors’ own.
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5. Conclusion

We have highlighted the substantial concentration that exists in one segment of the agriculture
input node of the supply chain: agricultural machinery. Dominated by a handful of core firms, the
structure of the agricultural machinery sector poses substantial challenges for large firms from
China and other developing countries that seek to expand their presence in the sector and compete
successfully at a global level. The core firms, all of them based in developed countries, continue
to sustain their competitive advantage by levering the substantial economies of scale they enjoy in
procurement. They work with a small number of first-tier suppliers who can meet their demands.
They invest substantial resources in research and development activities to foster and maintain
their advantage, not only in developed countries but also in large emerging markets like Brazil,
India and China. These firms have expanded their presence in emerging areas like precision
agriculture and in recent years they have further strengthened their advantage in the area by
acquiring a wide array of firms working in the area. Utilising data driven solutions and through
strategic partnerships with different stakeholders, core firms are increasingly emerging as inte-
grated service providers for farmers.
Despite China being the largest manufacturer of agricultural machinery in the world, it has no

domestic global champions in the sector. The sector remains largely fragmented and while there are
a few large domestic firms that have expanded their presence globally, they do not operate at the
frontiers of technology and continue to produce low-value products while core firms further con-
solidate their presence in the high value-added segments. Core firms have enhanced their presence in
the domestic market and are in the process of developing strategic partnerships with local companies.
Even in the presence of a supporting national government and domestic policy environment, large
domestic firms face significant challenges in catching-up with core firms and it is unclear whether
China can create globally competitive firms in the sector.
Our findings are of great policy relevance regarding industrial policy and upgrading. By using the

case of Chinese agricultural manufacturing as a vehicle, our findings suggest that even if firms in
developing countries enjoy significant state-support, they are likely to struggle to catch-up with core
firms. This is as core firms continue to strengthen their competitive position through investing
heavily in research and development and actively responding to changing consumer demands through
the acquisition or development of strategic relationships with leading suppliers and technology firms.
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Notes

1. Concentration is most visible in advanced technology sectors and strongly branded sectors (Nolan, Zhang, & Chunhang,
2007).

2. In 2015 and 2016, out of 157 firms which invested more than US$ 1 billion in R&D activities, 124 were based in the US,
EU and Japan (IRI, 2017).

3. System integrators are in many ways similar to ‘lead firms’ as defined in the global value chains literature.
4. The largest deal in this sector is the US$ 130 billion merger between US-based Dow Chemicals and DuPoint. This is

followed by Monsanto’s acquisition by Germany-based Bayer AG.
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5. An example of such a technological solution is the rising use of drones for agriculture operations that are incorporated with
advanced sensors and digital imaging capabilities. This technology is argued to help farmers increase fields while reducing
crop damage (Anderson, 2017). Precision farming is another technological solution that allows for improvements in the
sustainability of farming systems (Zarco-Tejada, Hubbard, & Loudjani, 2014).

6. According to Clarke (2008), a farmer using mechanical power can produce enough food to feed 50 people whereas
a farmer using draught power can only produce enough food for 6 people.

7. Full line manufacturers produce a complete line of equipment including tractors, combines, tillage and planting equipment.
8. John Deere was the first company to attach GPS sensors to tractors and other farm machinery in the 1990s (Pham & Stack,

2018).
9. This is evident by looking at changes taking place in the domestic market. From 2000 to 2015, the category of medium-

and-large sized tractors exhibited a compound annual growth rate of 13 per cent while the category of small tractors grew
only by 2 per cent per annum (NBS, 2017).

10. Designated size refers to industrial firms with revenue of greater than RMB 20 million.
11. Backbone firms are innovating to take advantage of agricultural subsidies that have been re-oriented towards larger firms

capable of manufacturing powerful ‘smart tractors’ (Wang & Goh, 2018). While local firms intensify efforts to develop
such solutions, products offered by core firms meet the subsidy criteria and are likely to continue dominating this highly
lucrative segment of the market.
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