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Introduction

The market and the publichave many misconceptions about China's food security. We have
prepared this report to show that China is not facing an immediate or long-term threat of food
shortages. The government 2021 work report to the National People’s Congress once again
emphasised the needto ensure food security. In fact, the country’s high production capacity in
agriculture, along with itsample national reserves, have guaranteed food supplies, particularlyin
staple grains. Food security isin reality a feedstock problem, because China cannot produce
enough feed grains (such as soybeans) to support its large and rapidly growing livestock industry
and thus must rely on imports. Price volatility and geopolitical tensions have complicated the
international marketfor feed grains, and driven Chinato diversifyits source countries.

China must also find new ways to improve agricultural productivity. Previously it has successfully
done so through market-based reforms inthe 1980s and then by intensive use of fertilisersand
pesticides. However, the impact of these methods on productivity seems to have reached the
limit, and the extensive use of chemical inputs has caused water and soil pollution. The country’s
next breakthrough in productivity depends on technological innovation. Asemphasisedin the
2021 No.1 Document (China’stop agriculture policy paper, usually publishedin February each
year), seed technology is key to the next stage of agricultural modernisation. Meanwhile, the
greendevelopment of agriculture will become a critical issue.

This report is organised as follows: section one presents the current status of China’s agricultural
industry; section two discusses grains supply and their industrial uses such as inthe liquor
industry; section three exploresthe role of the international market in China’s food supply; section
four analyses challenges and opportunitiesin the seedindustry as well as the prospect of genetic
modification (GM) technology.
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1. China'slarge and inefficient agricultural sector

Since 1966, China has beenthe largest agricultural producer inthe world. According to the Food
and Agriculture Organisation of the United Nations (FAO), China's agricultural output accounted
for a quarter of the world's total in 2018, while the nextfour countriesin ranking —the United
States, India, Brazil and Indonesia — togetheronly accounted for a fifth of the world's total.
China's output of rice, wheat, corn, cotton, vegetables, eggs and pork ranks first in the world; its
beef, chickenand milkrank third, and almost all other agricultural products rank inthe top ten of
global tallies. However, if we look at output per hectare, China still lags behind developed
countries, exceptforits wheat and rice yields.

Land and labor productivity in major agricultural countries,
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While still well below that of developed countries, China’s agricultural productivity has increased
rapidly. From 1991 to 2018, China's agricultural output per capita increased by 6.7% annually,
leadingthe world. This fast pace of growth was the result of the rapid transfer of surplus
agricultural labour to cities and the increased mechanisation of farming. However, despite these
productivity gains, China has still not achieved its goal of agricultural modernisation. In 2018 more
than 26% of the population was stillemployed inagriculture, but agricultural GDP only accounted
for 7% of total GDP. If China is to eliminate the gap between agricultural and non-agricultural
incomes, it must raise farmers’ incomes through more professional farming practices, and reduce
the share of poorly paid, low-value-added agricultural employment.

Yields of grain production had already greatlyimproved:from 1991 to 2018, the annual growth
rate of grain output per hectare was 3.4%. This increase was partly due to the improvement of
irrigation facilities and seed quality, but a more significant factor was the wide use of fertilisers
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and pesticides. However, since 2015, when the country began to restrict the use of chemical
fertilisers and pesticides, the grainsyield stoppedincreasing or evendeclined. Accordi ngto the
FAO, Chinais the world’s largest user of chemical fertilisers and pesticides, resultingin wide scale
water and soil pollution whichis difficult to remediate. Since 2015, China’s agricultural sector
surpassed itsindustrial sector to become the largest pollutingindustry in China, according to the
Ministry of Agriculture and Rural Affairs (MARA), prompting governmentrestrictions on pesticide
and fertiliser use beginningthatyear.

Pesticides and fertilisers used per mu of arable land
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Despite the restrictionsimposedin 2015, overuse of chemical inputsis still a problem. Statistics
reveal that in 2018 China used 25% of the world's fertilisers and 43% of the pesticides. Itis not just
a question of the volume of inputs, but also the concentration of usage: for every hectare of
cultivated land, China uses six times as much pesticide and three times as much nitrogen fertiliser
as does the US. In 2020, only 40% of chemical fertilisers and pesticides forcrops were applied
effectivelyin China, due to farmers' tendency to overuse in order to e nhance output, according to
the MARA. Research by the Chinese Academy of Sciences (CAS) in 2018 showed that 21.5% of
cultivated land in China had excessive levels of heavy metal pollution, and that such pollution had
beenincreasingover the past 20 years. The pollutioninthe southern part of China was more
seriousthan that in the north because of more intensive agricultural practices inthe south, such as
double or triple-cropping. In addition to restricting the use of chemical fertilisers and pesticides,
the State Council has also actively promoted organic fertilisers, and proposedin the 2021 No.1
Document to expand fallow land area in 2021 to 40m mu (about 2% of cultivatedland). However,
due to the universality of pollution, remedial treatment will be along-termand gradual process.
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2. Absolute securityin staple grains

Food self-sufficiencyis a high priority of China’s agricultural policy.In 1996, the central
governmentfirst announced the national target of 95% self-sufficiency forstaple grain crops (rice,
wheat and corn), although laterrequirements have beenless stringent and higherimport volumes
have been permitted. Even after the COVID pandemic, import volumes for the three staple grains
made up less than 10% of domesticconsumption. The price of agricultural products has also been
stable for a long time:in the past 30 years, grain price peaks were only concentrated in the 1990-
94 period due to market price reformsintroduced at that time for agricultural products. Since the
nominal price has hardly changed, the real price of staple grains has indeed dropped due to
inflation. The biggest price fluctuationin food has been from pork, especially since the outbreak of
African swine feverin Chinain 2018, which caused pork prices to escalate. By contrast, prices of
staple grains remained almost unchanged during the same period.

Urban food prices mn China, 2010-2020
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China's relatively conservative food policy is based on history and pragmatism. Afterthe founding
of the People's Republicof Chinain 1949, China experienced famine andinternational blockades,
and with a huge population base, food security has always been the government’s primary
consideration for maintainingsocial stability. A recentacademic study in 2020 showed that one
reason for China’s faminein 1959-1961 was that inorder to repay foreign debts, China’s food
exportsin those years had keptrising despite of food shortage at home. Chinahas beeninclinedto
keep excessive national food reserves while restrictingimports, due to concerns that large
volumes of grain imports will reduce domestic production and harm farmers' livelihoods. Also,
agriculture is constrained by natural resource endowments and growingcycles, so any sudden
supply shortages cannot befilled as quickly and flexibly as ramping up industrial production. It is
also risky to be over-reliant on the international market to make up any shortfalls: both soybean
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and corn cultivation are highly mechanised and thus these grains have greater elasticity of supply,
but there is much less flexibilityin rice and meat production cycles, so a smallincrease in demand
could lead to asignificant price surge for such products.
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Among the staple grains, rice isthe leasttraded crop in the international market. Its main

production sites are small-scale farms in Southeast Asia, with small land plots and low levels of
mechanisation. As rice is the most important staple grain for Southeast Asia, the governments of
these countries have committed to a high degree of self-sufficiency inrice cultivation. Although
double cropping and hybrid rice have better yields, perceptions are that their taste isinferiorto
that of the single-seasonrice crop and thus they are not popular in the market. Occasionally,
China has had to import rice to supplementits domestic production: in the mid-1990s, the main
rice producing areas in Hunan and Jiangxi experienced reduced rice harvests, and as these two

provinces mainly supplied Guangdong, Guangdong was forced to import rice from the
international market, resultingin soaring global rice prices.

During the COVID crisis, anxious consumers and firms rushed to hoard all kinds of food supplies.
Meanwhile, the central governmentalso emphasized the needto conserve food, which many
regarded as confirmation that there were indeed food shortages. Yet this panic was groundless. In
2020, evenas the pandemicaffected normal agricultural production schedules, grain output hit a
record high, reaching 670m tonnes. The grain output per capita thus increased to 478 kg, whichis

Consumption, self-sufficiency rate and national reserves of major agricultural
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Sources: USDA; NBS; Ministry of Commerce of China; Hang Seng Bank China.

78 kg higherthan the international basic food safety line of 400 kg per capita. Moreover, China has

ample stockpiles of grains. The national stockpiles of wheat, rice and corn can support domestic

|PUBLIC|



18 & 4R 43

HANG SENG BANK

consumption for thirteen, nine and eight months respectively, whichis much higherthan the
generally acceptedinternational level of 3-6 months’ supply for food security.

Ironically, a bigger problem for staple grains in China isin fact managing the high level of national
reserves. The market is generally not interested in the auction of excess grain reserves, because
Chinese domestic prices are higherthan international grain prices. The price difference is mostly
due to the high cost of labour and land for domesticproduction. Reducingcorn reservesis
relatively easy as the crop has a wide range of industrial uses. China's corn stocks were high
around 2017, but because the governmentencouraged the developmentof bio-energyfuel, corn
stocks were rapidly depleted. Itis more difficultto destock rice and wheatreserves as there are
fewerindustrial usesfor these grains. Consideringrising storage costs and quality deterioration
following prolonged storage, inthe future grain reserves may need to be gradually decreased
according to a managed schedule, ornew uses may needto be developedtodraw down excessive
reserves.

There are some noteworthy trends inindustrial grain usage in recent years. Apart from corn being
used as bio-energyfuel, industrial use of grain is mostly concentrated in liquor production,
seasonings and pharmaceuticals, and development of these three industries has accelerated after
the pandemic. Liquor production consumesthe most grain because, unlike Western grape -based
wine production, grain-based liquor is the mainstay of the Chinese market. One liter of 65-degree
liguor consumes about 3 kg of grain, while beerconsumes 0.2 kg of grain per liter. In 2020, the
output of liquorand beer reached 6.3bn litersand 30.8bn liters respectively, utilizing 25m tonnes
of grain, accounting for 3.7% of the total grain output that year. Thisratio is far lowerthan the
peak of 7.4% reached in 2012, whenthere was a much higherdemand for liquor. Liquor
consumption was greatly reduced by anti-corruption campaigns after 2012, but it seemsto have
made a comeback in recentyears as the rising middle-classincreasingly favours Chinese liquor.
There issome concern that staple grain stocks divertedto alcohol production will hurt food
security, but in fact such raw material accounts for only a small percentage compared to sorghum,
which isa keyingredientinalcohol manufacturing but which is not considered sensitive forfood
security. In the nextfew years, risingincome levels will furtherincrease the demand for sorghum-
based liquor, especially high-end brands. Brewing firms have set up dedicated sorghum production
bases to supply this demand, and the governments of Guizhou, Sichuan, Liaoning and Anhui all
have specificplansto expand local breweries and distilleries to promote the development of their
respective alcohol industries and alleviate poverty.

Food waste in China is alarming, although not enough to threaten food security. The CASand the
Chinese Academy of Agricultural Sciences (CAAS) have different estimates buttheirfindings assess
grain losses at about 5-10% of China's grain output, and this growth is accelerating. In additionto
food waste in catering, there are alsolosses due to long-distance transportation, storage and
processing of grains. Although such losses can be reduced by high-tech meansor better
management, such costs will be high and improvements are likely marginal. Moreover, although
the cumulative amount of wastage is huge, the waste sitesand processesare scattered, makingit
difficulttoamass or repurpose the grains. Besides saving food, China has easier ways to ensure
food supply, such as different types of farming practices. A typical example isthe flexibility of rice
planting, easily calibrated to meet market demand although the taste may be compromisedto a
degree. Previously, Jiangxiand Hubei had switched from double -croppingrice harveststo single-
season rice cultivation so as to increase rice quality and to facilitate raising crayfish in the off-

|PUBLIC|



18 & 4R 47

HANG SENG BANK

season floodedrice fields foradded cash value; afterthe pandemic, in order to ensure rice output,
they changed back to double-croppedrice, whichincreased the summer grain harvest above
forecast, stabilizing the market.

With increased urbanisation and dietary changes, the per capita demand for staple grains will
decline, while the demand for meat and aquatic products will rise. According to CAS, the per
capita staple grain demand of urban residentsis 15% lower than that of rural residents. Forevery
1 percentage point increase in the urban population, the total grain demand will drop by 570,000
tonnes (about 1% of the output in 2020). China’s urbanisation rate is now 60%, and the official
target is to reach 70% in ten years. Based on thisforecast, the correlatingdemand for staple grains
in 2030 will be 10% lessthan it is now. Therefore, whetheritis short-term or long-term, China can
guarantee the security of its staple grains supply.
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3. Takingadvantage of global resources

Althoughthe priority of self-sufficiency in staple grains will remain, it will be too expensive to
ensure self-sufficiencyinall foods, since the costs of labour and land have beenrising. Another
factor that cannot be ignoredisthat freshwaterresources are particularly scarce. China’s
agricultural sector is the largest water user in the national economy, consuming 60% of the
country's freshwaterresources. In contrast, industrial and residential sectors only use 20%
respectively. At present, China has basically liberalised the import of soybeans, sorghum,
rapeseed, palm oil and rubber, while implementingimport quota management for cotton and
sugar. Corn, as one of the three staple grains, is under strict quota management, but its import has
beenon the rise. By selective imports of these agricultural products, China has preservedland and
freshwaterresources at home.
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Notes: The Chinese prices of the four crops are wholesale market prices. The US prices of wheat, corn and soybeans
are the CME futures settlement prices. The Vietnamese rice price is FOB price.

However, evenifimports are liberalised, China will maintain its key specialised agricultural
production areas, such as cotton fieldsin Xinjiang, soybeansin Northeast China, sugar in Yunnan
and rubber forests in Hainan, regardless of the cost. The primary reason for keepingsuch farms is
local employment---they are in some of the poorest regionsin China---while maintaininga
minimum level of self-sufficiency. Due to low productivity and highinput expenditures, China's
grain production cost is generally higherthan the international level, which explains why the
difference between domesticand foreign grain prices has consistently remained high. Inthe past
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five years, the domesticprice of wheat, rice, corn and soybean was 110%, 90%, 115% and 80%
higherthan the respective international prices on average. Even consideringthe tariff (usually 3%)
and value-added tax (usually 13%) of imported agricultural products, these price differencesare
still alarming.

In order to incentivise farmers to grow staple grains, the central governmentsubsidises every step
of the cultivation cycle, from plantingto harvesting, which makes China the largest agricultural
subsidiserinthe world. Ironically, this also causes volatility. Because the subsidy budget is always
limited, the allocation varies every year, which affects the stability of food production. Farmers
switch theirplantingto the crop with the highestsubsidyin a givenyear, evenif the local soil is
not suitable for sowingthis crop. This leadsto excessive wateruse and land degradation. In
addition, the high price differential betweenlocal and global production encourages food
smuggling, especially between border markets, such as rice smuggling from Vietnamand pork
from Russia (some people believe that thisis how the African swine fever entered Chinain 2018).

Feed grain accounts for the highest percentage of legal agricultural imports. In 2020, soybean
imports reached 100m tonnes, accounting for 85% of domesticconsumption. Corn imports
reached a record high of 24m tonnes, exceedingthe import quota for the firsttime in history (the
quotais 7.2m tonnes for corn; the tariff is 1% if importsare below thislevel but will jump to 65%
for the excess). Evensorghum imports have doubledin 2020, because sorghum can be usedas a
substitute for other feeds. The huge demand for feed grain comes from the expansion of the pork
industry, and this trend shows no signs of slowing down. Herd totals of live pigs have not
recoveredto their levels before African swine fever: by end-2020, the stock level of live pigs was
only 92% of thatin 2017 (African swine feverstarted inthe second half of 2018, so 2017 was the
last normal year). The investment from enterprises and farmers in restocking and expandingpig
farms is still increasing, but to fill the demand gap, pork imports soared by 110% in 2020.

China's source countries for corn and soybeans in 2020
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China's food security problemis mainly a problem of feed grain. Policy makers are determinedto
meetthe huge domesticmeat demand, but they are alsoaware of China’s complex relationships
with major feed producing countries. Volatility in the international market has increased due to
geopolitical risks. China'simport of agricultural products has been the focus of debate amid US-
China trade tensions. In the beginning of the trade dispute, China's soybeanimports from the US
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had beensubstituted by shipments from Brazil and Argentina. However, after signingthe Phase
One trade agreement, China made a commitmentto purchase a large volume of agricultural
products from the US. Accordingly, some Chinese soybean purchases were redirected to the US.

Itis unrealisticto rebuild feed grain production capacity in China to achieve self-sufficiency.
Several previous attempts have had little effect because Chinais constrained by its water and land
endowments. However, the international market, especially countriesalongthe " Belt and Road
Initiative" (BRI), still has the potential to increase yields of soybeansand corn inorder to meet
China’sdemand. In additionto securing external supplies of soybeans and corn, China could also
expand its domesticgrass-based animal husbandry, such as raising cattle and sheep. Constrained
by land shortages, only a few provinces, such as Inner Mongolia and Qinghai, have the potential to
develop large-scale pasture farms. Yet their growth potential, starting from a low base, remains
significant. The herds are fed forage plants like silage and alfalfa, which remain under-developed
in China. Due to itsstrong regeneration ability and ecological worth, it is likely that grassland
farming will attract more investmentin line with China's transition to a greenereconomy.

China has realised the importance of utilizinginternational resources and made great effortsto
expand its agricultural overseas direct investments (ODls) in the past decade. Chinese agricultural
investmentstrategy has gradually transitioned from directly buyingland for grain cultivation or
holding shares inlocal farms to controlling the whole process of production, logisticsand trade.
Some BRI countries, such as Russia, Kazakhstan and Ukraine, have large farm holdings but low
productivity. China has been able to improve local grain yields through technical cooperationand
then exportthe harvest to China. China'sinternational projects alsoinclude investmentin small-
scale rice plantsin Africa (such as introducing the production of Green Super Rice, a highyield
variety developed by China, in Mozambique), and large-scale soybean plants, processing facilities
and ports in Brazil and Argentina.

China’sagricultural ODI has slowed sharplyin recent years, from its peak growth rate of 45% in
2012 to only 5% in 2019, and at present the agricultural ODI stock only accounts for lessthan 1%
of China’s total non-financial ODI. This reflectsthe long-term and complex nature of agricultural
investment. Operating overseasis highlyrisky especially when the timeframe fora return on
capital is long. For this reason, private investors are usually not interestedin such projects, leaving
state-owned enterprises to take the initiative. Developed countries have stricterreview standards
for environmental protection, while emerging market economies have increased restrictions on
foreigners buyingarable land and taking stakesin domesticagricultural investments. Post-COVID,
all countries are likely to strengthen agricultural protectionism, bringing additional challengesto
future overseas investment by Chinese agricultural interests.

Chinaisthe world's largest importer of agricultural products and an important exporter of
agricultural products. In 2019 China's agricultural export value was US$78.6bn, which accounted
for 7.1% of the total agricultural output value, ranking fifth in the world (FAO, NBS). Grain exports
accounted for only 1.4% of agricultural exports, indicating that grain production is mainly to meet
domesticdemand. The main export goods are aquatic products and vegetables, which together
accounted for half of the agricultural export value, with the rest being mostly tea, fruits and meat
products. The export of these high value-added goods helps to provide agricultural employment
and increase farmers' income, but international agricultural trade is vulnerable to political risks.
For example, as the China-US relations deteriorate, the US bannedin 2021 the import of cotton
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|PUBLIC|



18 & 4R 47

HANG SENG BANK

and tomato products from Xinjiang. Previously, with rising protectionism, Chinese agricultural
exports were once embargoedin South Korea, Japan and a few other countries. Agricultureis a
highly sensitive political issue inalmost all countries, so trade disputes are often first reflectedin
restrictingagricultural trade. This is one reason why China's agricultural exports has been growing
slowly (in the past five years, the average annual growth rate was only 2%). Except for a few

coastal provinces such as Shandong, Fujian and Liaoning, the agricultural exports in other regions
is small.

11
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4. Seed security

China's 2021 "No.1 Document" prioritised the development of the seed industry for the firsttime,
stating that "seeds are the foundation of agricultural modernisation". This strategy is comparable
to the national policy guiding the development of China's indigenous micro-chip industry, whichis
aimingfor an integrated, self-sufficient supply chain. In the case of agriculture, the strategy
envisages Chinese cropsall originating from Chinese seeds. Infact, China already has a high rate of
self-sufficiency in seeds. The seeds of rice, wheat, corn and soybean are basically sourced in China.
In contrast, vegetable seedsrely onforeign supplies, butthis is a global trend and Chinais no
exception. What’s more worrying is that livestock industry also relies on foreign germplasm,
including breeding pigs and cattle that needto be imported from Australia or Europe at high
prices. As such, the 2021 governmentwork report of the Two Sessions emphasised protecting
China’s native germplasmresources to reduce the dependence on foreign technologies.

China'sindigenous seedindustry remains at a preliminary stage of development, andis dominated
by small and medium-sized firms. The intellectual property for seedsisseverely under-protected,
so counterfeit seeds are common. This has hurt research, investmentandinnovation effortsin the
local seedindustry. By the end of 2018, there were 5,663 companies with valid seed production
licensesin China. However, the sales of commercial seeds from the top five companies of this
group only accounted for 12% of the entire country’s seed market, in sharp contrast to the highly
centralised seed markets in developed countries. The global seed industry is capital -intensive,
relying heavily on high R&D investment. Itis difficult forsmall, fragmented firms to make
technological breakthroughs, and itis also challenging for effective government supervision.

Top ten GM crops planting countries in 2019
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Geneticmodification (GM) is the most important biotechnology inthe seedindustry. Selective
genesare separated by geneticengineeringin the laboratory, and then inserted into the genetic
structure of a receptor seed, so that the modified seed will show different traits from the original
species, such as drought resistance and insect resistance. China has invested heavilyinthe
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research and development of GM varieties of animals and plants. From 2008-to 2020, the total
national investmentwas Rmb24bn, but these investments have been confined to research without
reaching commercialisation and broader applications.

The main reason why China's GM industry is stagnant has been the opposition from consumers.
Whetherinurban orrural areas, and regardless of educational level, the Chinese publicmostly
opposes GM foods. In 2013, a well-known Chinese TV producer filmed a documentary on GM
foods inthe US, which sparked a national debate on whether GM food is safe to eat. Domestic
reports on GM foods were misleading, using alarmingtitles such as "Americans don't eat GM
foods" and "eating GM foods affects fertility", butthese false reports had a widespread negative
impact on consumers. Up until now, thereis no scientificevidence that the consumption of GM
food is harmful to humans. Meanwhile, using GM seeds can reduce the use of chemical fertilisers
and pesticides, which would be beneficial to human health. In recent years, Chinese consumers'
awareness of GM technology has increased, but their acceptance is evenlowerthan before. In
2016, only one quarter of Chinese consumers had a positive view of GM. Those livingin big cities,
who are better educated and oldertendto reject GM. Men’s acceptance of GM is slightly higher
than women’s.

Opposing GM is not a uniquely Chinese phenomenon, asitis one of the most controversial
technologiesanywhere. Yet despite the fierce debate on whetherit is safe to eat GM foods, the
planting area of GM crops is growingrapidlyin the world: in 2019, the global plantingarea has
increasedto 190m hectares, accounting for 14% of global arable land. GM soybean cultivationis
the largest of all, with the planting area accounting for 48.3% of all GM plants. As GM represents
the highestlevel of biotechnology, all countries have government funds backing its research, even
if public acceptance of GM varies from country to country. By 2019, in total 29 countries have
commercialised the planting of some GM crops. According to CAS, consumers in the US, Canada
and Latin Americaare more inclinedtosupport GM, but European and Japanese consumers are
reluctant to accept it.

China has only commercialised the planting of GM cotton and papaya. Although GM tomatoes,
sweet peppers, morning glory, insect-resistantrice and corn have acquired Chinese safe
production certificates, they are not yet allowed to be plantedin China. However, it is not
uncommon for Chinese farmers to use GM seeds surreptitiously. Accordingto a research by the
Chinese Academy of Sciencesin 2019, about 43% of farmers inJilinand Liaoning were using GM
corn seeds. Because the local soil conditionis prone to insects, the insect-resistant GM seeds had
much better yields and thus were welcomed by farmers. These seeds came from Monsanto, a US
biotech company, and entered the Chinese market through illegally operated seed companies.
Thus China’s ban on GM corn seedsis actually not stringently enforced. Many agricultural experts
believe that corn will be the next GM crop that will be authorized for commercial cultivationin
China, so they have investedinrelated research. China’sleadingagricultural firms, such as
Dabeinong Technology and Longping High-tech have collaborated with Zhejiang Universityin
researching GM corn seeds. Once commercialisationis allowed, the plantingarea of GM corn will
expand rapidly.

For average consumers, their probability of indirect consumption of GM food is high, regardless of
theirattitudes towards the technology. Allimported soybeansin Chinaare used as feedstock for
animals or to make cooking oil, as they are not authorised for direct human consumption. In
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contrast, soybeans produced in China (accounting for only 15% of domesticconsumption) are all
non-GM crops, and can be directly consumed or made into foods like tofu. Imported corn, rape
seed and beetsare almost all GM crops, but are only usedin food processingindustries (forfeed
or biofuel) and are not allowed to be consumed directly.

Chinese firms once hoped to improve domesticseed research capabilities through acquiring
overseas companies, such as Sinochem's acquisition of Syngenta and Longping High-Tech's
acquisition of Dow's corn seed businessin Brazil. However, with the deterioration of China-US
relations, the US and itsallies beganto restrict China's acquisition of their high-tech firms,
including biotech firms. Therefore, China has responded with its “dual circulation” strategy of self-
sufficiency, hopingto leverage its domesticresources to support local innovation by firms,
universities and otherresearch institutions.

In the past 40 years, China had made two great advances in agricultural productivity: the first was
driven by the market-based agricultural reformsin the 1980s (the household responsibility
system), and the second by the widespread use of chemical inputs such as fertilisersand
pesticides. However, the impact of these productivity gains seems to have reached its limit.
China’s next agricultural productivity breakthrough must rely on scientificinnovation, and seed
technologyis the key. Although more scientificevidences are needed to determine whether GM
has a long-term harmful impact on human body and the environment, the commercialisation of
more GM foods will likely to accelerate.

Developing GM technology is economically pragmatic from the perspective of stabalising food
production. Chinais prone to agricultural diseases and pests, such as fall armyworm, locusts and
cotton bollworms, which can easily threaten crop production if not handled carefully. GM seeds
are expensive, butthey can improve yields while resisting pests and deadly virus. According to CAS
studies, GM cotton and corn can more than halve the use of pesticides while increasingyields, and
GM papaya can resist ringspot virus (a virus that threatens the extinction of papaya). With the
exception of the pesticide and fertiliserindustries, which would see its sales decline, all other
stakeholders stand to benefitfrom GM technology, including consumers, farmers, feed proce ssing
companiesand agricultural servicesindustries.

14

|PUBLIC|



18 & 4R 43

HANG SENG BANK

References

Chen, J. (2007). Rapid urbanization in China: A real challenge to soil protection and food
security. Catena, 69(1), 1-15.

Cui, K., & Shoemaker, S. (2018). Public perception of genetically-modified food: a
nationwide Chinese consumer study. Npj Science of Food, 2(1), 1-8.

Dalin, C., Qiu, H., Hanasaki, N., Mauzerall, D. L., & Rodriguez-lturbe, I. (2015). Balancing
water resource conservation and food security in China. Proceedings of the National
Academy of Sciences, 112(15), 4588-4593.

Gooch, E., & Gale, F. (2015). Get Ready for Chinese Overseas Investment in Agriculture.
Choices, 30(2).

Kasahara, H., & Li, B. (2020). Grain exports and the causes of China’s Great Famine,
1959-1961: County-level evidence. Journal of Development Economics, 146.

Liu, Jia (2020). “Belt and Road Initiative” Countries Food Production and Trade Analysis.
China Agricultural Science and Technology Press.

Huang, Jikun, Xie, Wei. (2019). Policy Studies on China’s Agricultural Supply, demand and
food security. Science Press.

15
|PUBLIC|



18 & 4R 43

HANG SENG BANK

Disclaimer

This document is issued by Hang Seng Bank (China) Limited (“Hang Seng China”) and the
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The securities or investments mentioned in this document may not be suitable for all
investors. No consideration has been given to the particular investment objectives,
financial situation or particular needs of any recipient. You must make investment
decisions based on your own investment objectives, financial position and particular needs
and consult your own professional advisers where necessary.

Investment involves risk. Investors should note that value of investments can go down as
well as up and past performance is not necessarily indicative of future performance. This
document does not purport to identify all the risks that may be involved in the securities or
investments
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