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Abstract Corn deep processing industry is an important follow-up industry for corn production and processing. Shandong has numerous large-

scale corn processing enterprises and is one of the fast-growing regions in China for deep processing of corn. The status of production and pro-

cessing of corn in the major corn-producing areas of Shandong Province such as Dezhou, Liaocheng and Tai’an was investigated on the spot. It

was found that the development of the corn industry in Shandong also has many problems, such as the mismatch between corn demand and pro-

duction areas, the excessively small planting area of special corn and the poor communication between technology and demand, resulting in bar-

riers in technology and raw materials in the production and processing links of corn and making it difficult to form a complete industrial chain

system. According to the actual investigation, a highly efficient agricultural industry safety review mechanism was established based on the

sound judgement of industrial safety to ensure the safety of the company’s development, and at the same time, the interpretation and promotion

of the strategy of going abroad was strengthened, so as to provide a full range of information services for corn processing enterprises and help to

further develop and optimize the corn industry in Shandong.
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1 Introduction

Corn deep processing industry is an important follow-up industry
for corn production and processing. The current corn processing
industry , as a raw material-oriented industry, is mainly distributed
in China’s Huang-Huai-Hai Plain and the Northeast Plain. The
corn deep processing enterprises in Shandong Province are large in
scale and large in quantity. At the same time, Shandong is one of
the regions with the fastest development of corn deep processing in
China. In 2012, Shandong’s corn processing capacity exceeded
15 million t, reaching 15. 668 million t for the first time. In the
past five years, the annual corn conversion capability of
Shandong’s corn deep processing enterprises has all reached or ex-
ceeded 15 million t. Among them, the outputs of corn starch,
starch sugar, corn monosodium glutamate, lysine and other corn
deep processing products rank top in China.

Shandong’s corn industry also has many problems at the same
time of development and optimization. Due to the specificity of
corn-producing areas, the corn demand and production area are
not matched in the production process, the planting area of special
corn is too small, and the communication between technology and
demand is not smooth, leading to the presence of barriers in tech-

nology and raw materials of corn production and processing links
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and making it difficult to form a complete industrial chain system.
Based on this, the development status of corn production and pro-
cessing industry in the major corn-producing areas of Shandong
Province such as Dezhou, Liaocheng and Tai’an was surveyed.
Through business interviews, the status of Shandong’s corn pro-
cessing industry was learned, and the market quotation, develop-
ment status and development trend of China’s corn processing in-
dustry, the differences in the level of technological development of
the domestic and foreign corn processing industries, and the status
quo and willingness of enterprises to use foreign capital were fur-

ther recognized.

2 Development situation of corn production and pro-
cessing industry

2.1 Situation of corn production in China and Shandong
Province Corn is one of the three major grains in China. In
2011, the comn planting area exceeded 3. 33 x 10" ha, reaching
3.34 x10” ha; in 2012, the total output of corn exceeded 2.00 x
10° t, exceeding that of rice for the first time; and in 2015/2016,
the output reached 2.245 8 x 10° t, accounting for 36. 1% of the
total grain output. At present, it is the grain crop in China with
the largest planting area and total output. In 2008, the Chinese
government began to implement the temporary reserve policy in or-
der to increase the income of corn growers. The temporary reserve
policy greatly mobilized the enthusiasm of farmers for planting
corn. This has lead to the recent increase in corn acreage, pro-

duction and inventory'"’. Although corn production hit new highs,,



16 Asian Agricultural Research 2018

the price of domestic corn, due to the temporary reserve policy,
has a disadvantage compared to corn imported from foreign coun-
ties such as the United States, and corn inflows continue to occur.
In 2015/2016, the production of corn in China was 2.25 x 10° t,
and the imports were estimated to reach 4.6 x 10° t. At the same
time, for non-traditional food crops, the consumption of corn in
2015/2016 was only 1.93 x 10° t. The expansion of imports and
the insufficiency of consumption led to the increase in the
government’s temporary reserves. The pressure on the temporary
reserve policy was increasing and the financial burden it brought
was also increasing. The temporary reserve policy protected the in-
terest of rural households through the government’s compulsory in-
tervention, but the market’s adjustment of corn prices and produc-
tion were weakened. In the process of implementation, business
entities are the recipients of government-guided prices, and their
profit and development space had been squeezed to a certain ex-
tent. The predicament in the development of the business entities,
to a certain extent, also forced the government to reform the poli-
cy. On March 28, 2016, the National Development and Reform
Commission announced the reform and adjustment of the corn tem-
porary reserve policy, which had been implemented for eight
years. In recent years, the purchase and reserve policy has resul-
ted in corn production far exceeding market demand. Cancelling
the purchase and reserve policy can, in a certain degree, be able
to digest the huge domestic corn reserves and reduce the price of
corn. At the same time, the level of corporate subsidies can be
raised to bring new opportunities for development to corn process-
ing companies.

Corn is one of the important crops in Shandong Province. The
horizontal and vertical comparisons of the development of corn in
China and Shandong Province from 2010 to 2015 were shown in

Table 1 and Table 2. From the perspective of planting area, since

Table 1 Planting area of corn from 2010 to 2015

2010, China’s corn planting area has been increasing. The growth
rate of the area showed a slow decline year-on-year, and the trend
of corn planting in Shandong Province is synchronizing with that of
the whole country. The annual planting area of corn fluctuated by
8.5% of China’s total area, and was significantly lower than the
national level in terms of growth rate. In recent years, it has gen-
erally stabilized at around 1. 5% "’'. From the com production
point of view, China’s corn production was stable at about 2. 1 x
10° t, of which Shandong’s output accounted for about 9. 5% . The
growth rate of corn production in Shandong Province fluctuated sig-
nificantly. As a whole, the corn production in 2015 increased by
6.15% compared with that in 2010. The yield of corn in Shan-
dong is basically stable, 10% —11% higher than the national av-
erage yield perennially, stable at the level of 6 450 kg/ha""’.

In 2016, the National Development and Reform Commission
canceled the corn temporary reserve policy. The adjustment and
cancellation of the policy will, to a certain extent, impede farmers’
enthusiasm for planting corn and reduce corn planting area'™’. Ac-
cording to the National Grain and Oil Information Center, China’s
corn planting are will be reduced by nearly 5% to 3.63 x 10" ha in
2016, and production will decline by 2. 3% compared with the
previous year to 2.015 x 10° t. Tt is estimated that the China’s corn
market will enter an adjustment period in the next few years. The
area and output of corn will further decline, which will help adjust
the structure of China’s corn industry and reduce the impact of
corn reserves on national fiscal and domestic markets under the
previous policies. In Shandong Province, corn is mainly planted in
the Huang-Huai-Hai Plain, and the cities with larger planting are-
as of corn were Dezhou, Heze, Weifang, Liaocheng and Jining, in
which the planting area and output of corn account for 54. 6% and
58.9% of the totals of the province.

Planting area of corn /667 ha

Year . China’s year-on-year Shandong’s year-on-year Proportion of Shandong’s
China’s total Shandong X . K
growth rate // % growth rate // % planting area in China’s total // %
2015 57 178.97 2.68 4.760.70 1.51 8.33
2014 55 685.09 2.22 4 689.71 2.15 8.42
2013 54 477.60 3.68 4591.07 1.41 8.43
2012 52 544.73 4.44 4527.10 0.74 8.62
2011 50 312.51 3.20 4 493.80 1.37 8.93
2010 48 750. 18 4432.90 9.09
Table 2 Trend of corn production in China and Shandong Province from 2010 to 2015
Year Corn production // x 10* t Yield // kg/ha
China China’s growth rate//%  Shandong Shandong’s growth rate /% Proportion // % China Shandong Increase // %
2015 22 463.16 4.17 2 050.90 3.15 9.13 5892.90 6 462.00 9.66
2014 21 564.63 -1.30 1 988.34 1.08 9.22 5 808.90 6 360.00 9.49
2013 21 848.90 6.26 1967.14 -1.37 9.00 6 015.90 6 427.05 6.83
2012 20 561.41 6.66 1994.51 0.80 9.70 5 869. 65 6 609.00 12.60
2011 19 278.11 8.77 1978.67 2.41 10.26 5747.55 6 604.95 14.92
2010 17 724.51 1 932.07 10.90 5453.70 6 538.05 19.88
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2.2 Use of corn and development situation of corn process-
ing industry At present, the use of corn in China is mainly di-
vided into two directions: one is primary processing such as feed
processing , and the second is deep processing such as food and in-
dustrial processing. Food processing is mainly based on starch pro-
cessing. Starch products account for about 55% of China’s corn
deep processing products. With the further development of corn
processing technology, the product structure of starch processing in
China is constantly changing. The proportion of corn for deep pro-
cessing will further increase. The primary processing of corn is
mainly based on the processing of primary starch, corn oil, protein
powder and other by-products. As technology advances, more and
more companies are beginning to process starch secondarily, and a
variety of products such as sugar and modified starch are pro-
duced. Based on technological progress in recent years, some com-
panies represented by Shandong Baolingbao Biotechnology Co. ,
Ltd. further improved the starch processing technology relying on
biotechnology, and some deeper, high-value-added products such
as xanthan gum, glycerin, various sweeteners, sour flavors and va-
rious amino acids have been produced, which have greatly im-
proved the added value of corn products and further modified the
processing structure of corn starch. At present, there are thou-
sands of processed corn products that have been developed, and
they are widely used in food, medicine, chemical and other indus-
tries. With the constant advancement of China’s biotechnology and
the further deepening of new applications development and original
uses expansion, corn deep processing products will be greatly en-
riched, and the starch product market will be further expanded.
There is huge room for further development. Therefore, the corn
deep processing industry is hailed as " sunrise industry" and " gold
industry" .

3 Development situation of corn processing industry
3.1 Development status of corn processing industry From
2010 to 20147, China’s corn processing industry developed rapid-
ly. The entire industry has experienced a period of rapid develop-
ment, with continuous increase in production capacity and output.
Geographically, domestic corn processing enterprises are mainly
concentrated in the northeast and north of China, due to the raw
material market and product market.

Shandong is the province with numerous large-scale corn pro-
cessing enterprises. It is one of the fastest growing areas of corn

deep processing in China’’.

Currently, the corn conversion ca-
pacity of corn deep processing companies ( excluding primary pro-
cessing) in Shandong Province has exceeded 1.5 x 107 t, and
about 1.0 x 107 t of corn has been converted actually. Corn pro-
cessing products in Shandong Province mainly include corn alco-
hol, corn starch, starch sugar, modified starch, corn monosodium
glutamate, lysine and citric acid"”’. Among them, the production
of corn starch, starch sugar, corn monosodium glutamate and ly-
sine ranks first in China; the output of corn starch accounts for
about 50% of the total production capacity of enterprises above
designated size; the production capacity of starch sugar is more

than half of China’s total; the production of corn monosodium glu-

tamate accounts for 46% of China’s total ; and the modified starch
production capacity of enterprises above designated size accounts
for about 35% of China’s total, second only to Jilin Province. In
addition, Shandong Province is the province with the largest lysine
production capacity and the second largest citric acid production
capacity in China. Lysine production capacity of Shandong Prov-
ince accounts for about 35% of China’s total production capacity,
and citric acid production capacity accounts for about 23% of
China’s total.

3.2 Development predicament of corn processing industry
At present, China has entered a new normal economy with struc-
ture adjustment and steady growth. The excessively rapid growth of
the corn processing industry, which caused a serious overcapacity
in the previous period, began to face industrial changes and chal-
lenges. During the investigation, it was learned that with the in-
crease of state-to-business environmental protection requirements
and penalties, in the context of excess capacity, many small com-
panies with high energy consumption, poor management and incon-
formity to environmental protection requirements have been re-
quired to stop production for rectification. In 2016, the corn mar-
ket faces the adjustment of temporary reserve policy, and corn pro-
cessing companies will also face new development opportunities
and challenges. Specific performance is shown in the following
aspects.

3.2.1 The competitiveness of the entire industry in the interna-
tional market needs to be improved. According to incomplete sta-
tistics, there are more than 1 000 enterprises engaged in corn pro-
cessing in China. Among them, less than 100 companies have an
annual output of over 100 000 t. Most of the corn processing enter-
prises in Shandong Province are small- and medium-sized enterpri-
ses and unable to invest large sums of money for technological
transformation, with lower equipment updating rate and lower
product technology content. Many companies have the characteris-
tics of small volume, low level of processing, high production
costs, low comprehensive utilization of resources and weak compre-
hensive processing capacity. It is difficult to form a complete in-
dustrial chain, and there is still room for improvement in the com-
petitiveness of the international market.

3.2.2 The processing degree of corn is low, and the added value
of its products is low'”. Although China’s corn processing industry
has developed a lot, corn is still dominated by primary processing,
mainly concentrated in the production of modified starch, starch
sugar, monosodium glutamate, lysine, glutamic acid and other
products with simple process and low product added value. Over
the same period, foreign corn deep processing is dominated by
products with high technology content, higher added value and
stronger competitiveness, such as glucose and food additives.
There is a big gap between China’s corn processing and the devel-
oped counties’ in terms of processing degree and product value.
Corn quality standards and control system also have a certain gap
with foreign countries.

3.2.3 Affected by credit policies such as mortgages, the phe-
nomenon of shortage of funds in starch processing companies is
common. China’s corn starch processing industry is dominated by
small- and medium-sized enterprises, mostly private enterprises.
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The level of credit is low, and there is a lack of property that can
be used to guarantee mortgages. Banks often refuse to lend out for
financial security reasons, leading to a lack of development funds.
At present, many banks generally implement the system of first-
principal loans and lifelong loan responsibilities. Strict punitive
measures are taken against those who are at risk. As a result,
some corporate owners abandon loan financing to avoid risks, seri-
ously restricting the expansion and sustainable development of
enterprises.

3.2.4 Affected by macroeconomic environment, the market de-
mand is weak. Since the second half of 2016, the supply of corn in
the new season has gradually returned to normal. The corn starch
market demand entered a seasonal down cycle; domestic corn
starch companies’ profit declined ; and operating rate of corn starch
processing industry is in a clear downward trend, currently less
than 60% , but it still meets the demand. This indicates that the
market demand is weak, and the production capacity of processing
companies is seriously excessive on the other hand. Affected by
low processing profits, demand for corn is constrained, and huge
stocks are still to be digested. The long-standing problem of over-
supply in the market still exists.

3.3 Basic situation of foreign capital utilization in China’s
corn processing industry
revises the Catalogue for the Guidance of Foreign Investment Indus-

In 2011, the Ministry of Commerce

tries, which clearly states that the corn deep-processing industry is
a type of restricted foreign investment. Since then, foreign invest-
ment in corn deep processing industry has gradually weakened®'.
Under the protection of national policies, domestic corn processing
enterprises have achieved rapid development. With the advance-
ment of global economic integration and the gradual deepening of
China’s opening to the outside world, large transnational agricul-
tural enterprises are gradually extending the industrial chain and
optimizing the global industrial chain layout. Corn is an important
food crop in the world. Its upstream and downstream global indus-
trial chain integration continues to advance. As the overall compet-
itiveness of China’s corn starch processing industry needs to be im-
proved , there is still a certain gap between China’s deep processing
technologies and foreign counties’, and the development of domes-
tic companies is constrained by funds, the surveyed companies
generally have willing to cooperate with large-scale transnational
agro-industry companies and use the foreign funds to develop. In
this context, the U. S. Ingredion Incorporated has implemented
mergers and acquisitions with China’s Huanong Special Corn De-
velopment Co. , Lid. The amount of M&A is RMB 86 million,
which is a wholly-owned acquisition. After the agreement is com-
pleted, the Huanong will become a wholly-owned subsidiary of

Ingredion.

4 Problems

4.1 The international competitiveness of China’s corn pro-
cessing industry needs to be improved'”’

4.1.1 Raw material. From the perspective of raw material, do-
mestic corn prices are significantly higher than the international

market. More and more companies are trying to reduce costs by

importing foreign corn. But due to the impact of the national im-
port quota system, domestic corn processing companies are at a
disadvantage in terms of costs. From the technical point of view,
the corn processing enterprises in developed countries generally
have their own R&D institutions, with high R&D investment every
year. Domestic enterprises are subject to restrictions on funds and
talents, and they usually have no enough technical support in the
R&D of product deep processing and expansion of industrial chain.
4.1.2 Capital. From the perspective of funding, the internation-
al financing resources available to large-scale corn processing en-
terprises are relatively abundant, and financing costs are generally
low. In contrast, domestic companies have a narrow range of finan-
cing channels. Explicit financing costs are already higher than in-
ternational financing costs, and there is a large part of the hidden
financing costs, greatly influencing reinvestment of enterprises. In
summary, the overall competitiveness of China’s corn starch pro-
cessing industry caused by internal and external reasons remains to
be improved.

4.2 China’s corn processing industry has certain advantages
in terms of variety and geographical location From the prod-
uct point of view, China’s corn breeding basically adopts conven-
tional breeding methods. At present, the international community
does not have a consistent conclusion on the safety of GMO prod-
ucts. Some European and Asian countries such as Japan and South
Korea have adopted restrictions or prohibitions on the import and
export of genetically modified agricultural products and their deep-
processed products. In this situation, corn and its processed prod-
ucts of the United States dominated by genetically modified plants
will lose some of the foreign markets. However, conventionally
cultivated corn and related products have become more and more
popular, for their relatively high quality and food safety in the in-
ternational market, especially in Japan, South Korea and other
surrounding countries with large import of starch. In addition,
more than 50% of the global corn trade volume comes from Asia.
Countries and regions around China such as Japan, South Korea,
Malaysia, Indonesia and Taiwan Province of China are important
corn importers in the world, with an annual consumption of more
than 3. 5 x 107 t, accounting for 50% of global corn imports.
Among them, Japan and South Korea are the world’s largest and
second largest corn importers, respectively. In the field of corn
and processed products, China has a natural geographical advan-
tage in the cooperation with these countries. These will bring new

opportunities for the export of corn and its processed products in

China.

5 Foreign cooperation status of corn processing enter-
prises

5.1 Corn starch processing companies are generally optimis-
tic about cooperation with foreign investment The investiga-
tion on Fuyang Biotechnology Co. , Ltd. , Huanong Special Corn
Development Co. , Ltd. and other three companies showed that en-
terprises are mostly positive about the entry of foreign capital, but
they believe that in-depth research and discussion on specific coop-

eration methods is required. In general, the cooperation purpose of
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domestic corn starch processing enterprises, especially small- and
medium-sized enterprises is to increase the demand for funds and
increase the level of management. Most domestic corn deep pro-
cessing companies are facing financial bottlenecks in their develop-
ment. From the perspective of enterprise development, the prob-
lem of insufficient funds is hoped to be eased by introducing for-
eign capital. From the management point of view, domestic corn
starch processing companies have a wide gap in management meth-
ods compared with international companies. Foreign capital can be
used to import advanced management experience from foreign com-
panies to improve management efficiency and economic efficiency.
To this end, the Shandong Huanong Special Corn Biotechnology
Co. , Ltd. accepted the mergers and acquisitions of the Ingredion
Incorporated.

5.2 China’s corn starch processing enterprises have a stron-
ger need to go out
domestic corn processing enterprises have begun to try to go out

During the investigation, it was learned that

while facing foreign investment, and they hope to enhance the mar-
ket competitiveness by utilizing domestic and foreign resources and
markets. For example, Shandong Ruixing Group owns the fertilizer
company with the largest single plant production capacity in Chi-
na. In 2013, it further expanded its industrial chain through merg-
ers with fertilizer processing companies in South Africa and Aus-
tralia. At the same time, it has diversified its business by investing
in other companies abroad. Fuyung Biotech Co., Ltd. is also
planning to establish a corn starch processing enterprise outside
China to meet the needs of the internal market by utilizing a large

amount of cheap corn from Ukraine and other places.

6 Strategies and suggestions

6.1 Strengthening investigation and research and judging
reasonably industrial safety status The background of this in-
vestigation is that foreign capital has initiated mergers and acquisi-
tions with corn starch processing enterprises in China, which has
risen to the height of national security review. It is understood that
since the establishment of the national security review system for
foreign capital mergers and acquisitions in China, this case is one
of the few cases that has risen to the national security level for re-
view and has a certain degree of representation. In order to
strengthen the reasonable judgement of industrial security and un-
derstand the actual situation and particularity of the development of
domestic enterprises, it is proposed to continue to strengthen the
research and on-site evidence collection of foreign mergers and ac-
quisitions, expand the scope of research and make convincing re-
view comments.

6.2 Establishing a highly effective agricultural industry safe-
ty review mechanism China’s national security review mecha-
nism was established in 2011 and led by the National Development
and Reform Commission. With the gradual implementation of the
Sino-U. S. and China-EU investment agreements, the reform of
foreign investment management is gradually deepening. The man-
agement model of negative list plus national treatment will be
adopted. The national security review mechanism will be the last

gate to ensure the safety of China’s industries in addition to nega-

tive list. It is suggested to strengthen research on key areas and
sensitive areas related to agriculture and establish an advanced ef-
fective security review mechanism for foreign-funded mergers and
acquisitions , thus providing a full range of information and consult-
ing services for security review and ensuring the safety of China’s
agricultural production.

6.3 Strengthening supervision and management of business
operations to ensure industrial safety As the related merger
and acquisition cases have certain representativeness and particu-
larity in the relevant industries and the corresponding regions and
product markets, and potential security risks may have been dis-
covered in the security review process, it is necessary to establish
a database of foreign mergers and acquisitions, design index system
targeting at certain potential risk and strengthen the supervision
and management of the companies after the merger to prevent
risks.

6.4 Strengthening the interpretation and promotion of the
strategy of going abroad, and providing enterprises with com-
prehensive information services The investigation learned that
most of Shandong’s corn starch processing enterprises have little
knowledge of China’s agriculture going out strategy and its mecha-
nisms and policies, resulting in the situation that enterprises may
be willing to spontaneous but they have not received the attention
of related departments. It is recommended that the interpretation
and publicity of the national agriculture going abroad strategy
should be strengthened by organizing various activities such as fo-
rums, training and promotion to expand the scope of awareness and
enable companies to find government agencies that can consult and
establish contacts, smoothly promoting the actual investment be-
haviors that go abroad and contributing to the realization of national
strategies. In addition, the needs of enterprises for overseas invest-
ment should be paid with more attention, and an agricultural for-
eign cooperation information service system needs to be established
to provide enterprises with information on overseas agricultural re-
sources, preferential policies for the use of foreign investment, le-
gal environment and social culture and to support enterprises in go-

ing abroad.
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township land administration offices and village committees, to re-
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raise the participation of farmers in the formulation and implemen-
tation of land use planning. The establishment and improvement of
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4.3 Reforming the functions of village committee in the land
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power, then the power of land management should be stripped
from the authority of the village committee. Village cadres have no
right to manage village land affairs. The plan of villages shall be

formulated by the superior land management department based on

0Ce00S00S00S0

(From page 19)

[5] CHEN T. Analysis of domestic comparative advantage and international
competitiveness of corn industry in Shandong Province[ J]. Rural Econo-
my and Science-Technology, 2011, 22(1) :41 —43. (in Chinese).

[6] ZHU F, SUN ZM, LI SC. Analysis on the present situation and develop-
ment countermeasures of corn production in Shandong Province[ J]. Bul-
letin of Agricultural Science and Technology, 2015, 24(3):6 -9. (in
Chinese) .

[7] LI B, ZHANG GG, LIN HL, et al. Current situation and developing

the actual conditions of the villages and the opinions of the villag-
ers and the overall land use planning. Besides, land administra-
tion departments at the county and township level should strength-
en the management of the registration of cadastral information and
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a necessary move for building the political civilization.
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