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STUDY GOAL AND OBJECTIVES

This report provides the industry executives with strategically significant

competitor information, analysis, insight and projection on the
competitive pattern and key companies in the industry, crucial to the
development and implementation of effective business, marketing and

R&D programs.

REPORT OBJECTIVES

€ To establish a comprehensive, factual, annually updated and cost-
effective information base on market size, competition patterns,
market segments, goals and strategies of the leading players in the
market, reviews and forecasts.

€ To assist potential market entrants in evaluating prospective
acquisition and joint venture candidates.

€ To complement the organizations’ internal competitor information
gathering efforts with strategic analysis, data interpretation and
insight.

€ To suggest for concerned investors in line with the current
development of this industry as well as the development tendency.

€ To help company to succeed in a competitive market, and

METHODOLOGY

Both primary and secondary research methodologies were used
in preparing this study. Initially, a comprehensive and exhaustive
search of the literature on this industry was conducted. These
sources included related books and journals, trade literature,
marketing literature, other product/promotional literature, annual
reports, security analyst reports, and other publications.
Subsequently, telephone interviews or email correspondence
was conducted with marketing executives etc. Other sources
included related magazines, academics, and consulting

companies.
INFORMATION SOURCES

The primary information sources include Company Reports,

and National Bureau of Statistics of China etc.
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Abstract

Autonomous Agricultural Machinery Research: 17,000 sets of autonomous agricultural machinery systems
were sold in 2020, a year-on-year increase of 188%

Autonomous agricultural machinery relies heavily on high-precision navigation, and the operating environment herein is
relatively simple, not as complicated as autonomous vehicle technology. With a higher level of agricultural
mechanization in China and the country's strong support for precision agriculture, autonomous agricultural machinery
has gradually been applied to farmland. At present, most of autonomous agricultural machinery systems mainly focus
on assisted driving and linear autonomous driving, which can not only reduce the operating difficulty and labor intensity
of the driver in the operation of agricultural machinery, but also extend the operating time of the agricultural machinery.

In May 2020, the Ministry of Agriculture and Rural Affairs of the People's Republic of China (MARA), National
Development and Reform Commission of China (NDRC), etc. issued the Notice on Printing and Distributing “Key
Points of Digital Rural Development in 2020" , proposing research on key technologies and innovative applications
around smart agriculture, smart agricultural machinery & equipment, etc. to promote the in-depth integration of artificial
intelligence technology and agriculture.

China's autonomous agricultural machinery industry has entered a stage of rapid development

The development of autonomous agricultural machinery requires the coordination and cooperation between multiple
parties. China's autonomous agricultural machinery industry has entered a stage of rapid development thanks to
multiple factors such as the subsidy policy of the national autonomous agricultural machinery system, the success in
the third phase of the BeiDou system (BDS-3), as well as "Unmanned Farm" promotion projects of agricultural
machinery factories, science and technology enterprises and institutions.
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In 2020, China's agricultural automatic navigation system and equipment sales volume showed explosive growth.
According to the data released by MARA, agricultural machinery supported the installation of more than 23,000 sets
of Beidou terminals in 2020, nearly quadrupling that in the previous year; wherein, 17,000 sets of autonomous
agricultural machinery systems were sold, a year-on-year spike of 188%. With the increase in the farmland
circulation area, the preliminary construction of high-standard farmland and the loss of rural population exacerbated
by further urbanization, we predict that China's autonomous agricultural machinery systems will continue to maintain
rapid growth for a while. By 2025, China will sell 115,000 sets of autonomous agricultural machinery systems.

Sales Volume of Autonomous Agricultural Machinery Systems in China, 2017-2025E
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At present, the ownership of large and medium-sized agricultural machinery used in agricultural operations in China exceeds
5 million units. Such agricultural machinery uses autonomous agricultural machinery systems relatively easier, and can
operate more accurately and efficiently when combined with automatic driving systems and intelligent control systems. For
the agricultural machinery, tractors feature the highest installation rate in autonomous driving systems.

According to data from the National Bureau of Statistics of China, China produced 617,700 tractors in 2019, reflecting a
slight rebound. Large and medium-sized tractors gradually replaced small tractors. As of the end of 2019, China had boasted
22.24 million agricultural tractors, including 4.44 million large and medium-sized tractors. ResearchInChina believes that the
penetration rate of China's autonomous agricultural machinery systems is still less than 1% as per the ownership of large
and medium-sized agricultural machinery.

In 2020, Ministry of Finance of China issued more than RMB20 billion as the central government’s subsidies for the
purchase of agricultural machinery. China plans to make the comprehensive mechanization rate of crop plowing, planting
and harvesting reach 75% by 2025. In the context of the continuous improvement of the agricultural mechanization level,
China's agricultural autonomous driving industry is still in the early stage of development, with enormous potentials.

However, we should also be aware that the long-term penetration rate of China’s autonomous agricultural machinery will be
much lower than that in Europe and America, mainly because it is difficult to apply large-scale agricultural machinery in
Chinese cultivated land which is mostly located in mountains and hills and it is still necessary to ensure the livelihood of
Chinese farmers in vast rural areas for a long time.

The national agricultural machinery subsidy policy has greatly promoted the sales growth of autonomous
agricultural machinery systems

Now, a set of domestic autonomous agricultural machinery system is priced at RMB50,000-60,000, dropping significantly
from RMB100,000-140,000 in the previous years. At present, a set of system can obtain about subsidy of RMB15,000-
25,000 which reduces the economic burden of farmers and promoted the sales growth of autonomous agricultural machinery
systems.
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As  agricultural geographical

conditions  and machinery China Reduces the Subsidy for Autonomous Agricultural Machinery Systems
development vary with regions,

each province or city in China sets Xinjiang Before March 2020 Hydraulic: RMB18,890

its own subsidy amount for g-f*!}_hldiﬂg Flectric RMB17 400

autonomous agricultural Injilang - =

machinery systems, and adjusts Construction | March 2020-now Hydraluhc_ RMB16,560

the subsidy policy according to its Corps) Electric: RMB15,300

own development. The subsidy December 2020-now | The subsidy standard has been reduced, and no detailed
mainly hinges on braking methods rules have been issued yet

Eggrkmf/egﬁtg& /:)”V;r:% s";;eeeadr :;Irllf::?t]::::? DasabeEas The subsidy standard was reduced. By dnving speed and
accuracy (x10cm/+2.5cm). With Reclamation I{'}??ﬁ;ﬂaﬁﬁ”%ﬁ’ the subsidy might be RMB6, 100, RMB7,200
the continuous reduction in the Area ‘

price of autonomous agricultural Hubei November 2020 The subsidy for +10cm linear accuracy was cancelled, and
machinery systems, many the subsidy for +2.5cm linear accuracy was reduced to
provinces have cut down the RMB12,000

amount of subsidy for agricultural Anhui November 2020-now | RMBS5,000

machinery automatic navigation Source: ResearchInChina

systems and equipment.
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There are three main reasons for the decline in the subsidy for autonomous agricultural machinery systems:
1. In areas where autonomous agricultural machinery is well promoted, such as Xinjiang and Heilongjiang, autonomous
agricultural machinery has undergone the initial promotion stage and has actually entered the marketization stage;
2. The subsidy for autonomous agricultural machinery is lowered in accordance with the driving speed and linear
accuracy requirements, mainly for the purpose of guiding autonomous driving systems to develop toward efficient
production and high-precision operations of agricultural machinery;
3. The price of autonomous agricultural machinery systems continues to decline year-on-year, and the scale effect is
gradually emerging.

Autonomous agricultural machinery covers the whole process of agricultural production
At present, autonomous agricultural machinery has been applied in major agricultural planting areas in China, covering
the entire agricultural production process: "cultivation- planting — management - harvesting".

In terms of autonomous agricultural machinery, enterprises such as Dongfeng Iseki and Jiufu Agricultural Machinery
have conducted experiments and demonstrations of unmanned rice transplanting in Jiansanjiang Farm and other places,
and have made good progress. In 2020, a rice transplanter operator earned RMB700 per day in Northeast China,
reflecting labor costs rose significantly. Unmanned rice transplanting requires fewer operators or even does not need
operators anymore, so that social and economic benefits hereby are very significant. Heilongjiang, Inner Mongolia,
Jiangsu and other regions are also actively conducting experiments on unmanned farms and unmanned operation of
agricultural machinery. At present, many unmanned farm projects have been built in China, such as Great Northern
Wilderness Unmanned Jiansanjiang Farm, the unmanned farm of South China Agricultural University in Zengcheng
District, Guangzhou, the unmanned farm in Jiading District, Shanghai, and the “5G+ unmanned farm” in Haimen,
Nantong, Jiangsu. These projects will prompt China's autonomous agricultural machinery into the autonomous driving
stage.
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Chinese autonomous agricultural machinery will still focus on the aftermarket in the short term

Automatic navigation systems are already necessary for the intelligentization of agricultural machinery, especially large
tractors, in developed countries. In the United States, high-horsepower tractors with more than 100 horsepower
produced by companies such as Case and John Deere are equipped with agricultural machinery automatic navigation
systems before marketing.

From the perspective of the global market, large agricultural machinery manufacturers offer a series of models pre-
installed with automatic driving (GPS Ready), such as John Deere’s 8R series AutoTrac technology, Case New Holland’s
Magnum series AFS AccuGuide technology, and AGCO’s AutoGuide3000 coming with Danfoss hydraulic valves,
Agrirobo automation technology of Kubota’s X tractor, and Smartpilot system of Yanmar’s YR8D-A automatic rice
transplanters.

In the domestic OEM market, China YTO’s Dongfanghong tractors, Lovol’'s Arbos series and Ceres series, Zoomlion’s
PL2304 tractors and 3WP-600HA unmanned plant protection machines, etc. feature OEM autonomous solutions.

In the domestic aftermarket, autonomous systems of foreign brands played the main role before 2017. Since 2017,
domestic brands have gradually taken the lead in the market thanks to the national subsidy for autonomous agricultural
machinery made in China. Supported by policies, China has initially formed a relatively complete industrial chain system
of autonomous agricultural machinery. Upstream companies engaged in Beidou navigation equipment, lidar and
computing platforms work closely with midstream autonomous system vendors to provide autonomous driving systems
for downstream agricultural machinery enterprises and enable mass application in some areas.

Chinese autonomous agricultural machinery still focuses on the aftermarket, mainly because:
1. Large-scale farms with a high degree of mechanization are the first to promote autonomous agricultural machinery
systems. The post-installed system can be modified on the basis of the original agricultural machinery, which is easier to
be accepted by customers;
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2. An agricultural machine installed with an OEM system costs hundreds of thousands of yuan, which is not appealing to
customers. However, the average price of a post-installed system for autonomous agricultural machinery is only
RMB50,000-60,000 and can be subsidized RMB15,000-25,000 by the government additionally, posing obvious cost
advantages;

3. The domestic autonomous agricultural machinery systems are still in the early stage of development, thus with weak
technical reliability and stability. Therefore, post-installed autonomous driving systems are relatively easy to accept.

At the same time, post-installed Beidou navigation autonomous driving systems face many problems in the promotion.
E.g:

(1) Agricultural operations are sensitive to timing, so customers have higher requirements for positioning stability and
after-sales services; moreover, prices are a crucial factor;

(2) The failure rate of autonomous driving systems is relatively high, so the reliability and functions need be further
improved;

(3) Users are still unfamiliar with autonomous driving systems, so they may operate improperly or wrongly. Therefore,
new users should be trained before operations, and old users should be trained constantly also.

In the future, autonomous agricultural machinery will have promising application prospects in China through cutting-edge
technologies such as the Internet of Things, big data, cloud computing and Al, in the wake of the continuously improved
domestic agricultural production management, the transformation of agriculture from traditional operations to precise
operations, and the upgrading of agricultural enterprises from extensive management to refined management.
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