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Summary

China’s animal protein market has experienced great volatility in recent years. African swine
fever (ASF), Covid-19, and shifts in distribution channels are not only reshaping the supply side,
but also the way consumers behave — and some of these changes will continue to play out over
the longer term.

Consumer markets have changed greatly in recent years in response to these drivers, and they
will continue to change rapidly. Major trends we see driving future change include more
diversified consumer groups, more blurring of the distinction between various market segments
and channels, and a higher demand for convenience and smaller packaging.

Among the major animal proteins, pork consumption has seen the greatest changes in recent
years, as a result of ASF. Pork consumption is also elastic to price change under specific
conditions, and, given that ongoing price volatility is likely, pork consumption will remain
responsive to price. Poultry is facing challenges relating to supply chain reshaping, but will grow
along with c-stores and the overall demand for convenience foods. Beef, which used to be
consumed mainly in eating-out-of-home channels, is now finding ways to penetrate into home
consumption, which might open new opportunities for beef market growth.

In this report, we will explore how the consumer market is likely to change and what
opportunities may arise for industry participants.

Chinese Consumers Quickly Adapted to the Pork
Supply Shortage

In 2019, pork supply dropped by more than 20%, and we expect a further drop of 15% to 20% in
2020. Despite two years of strong imports, the supply drop has been so large that pork
consumption per capita in China declined from 40kg in 2018 to 32.6kg in 2019. It is expected to
go down to 28kg in 2020, back to the level seen in 1997 (see Figure T). As a consequence,
consumption of total animal protein (pork, poultry, beef, and sheepmeat) would fall as well, from
64kg in 2018 to 58.8kg in 2019, and further to 54kg in 2020, which is close to the 2008 level. The
decline in total consumption is lower than that for pork consumption, because of the rise in the
consumption of beef, sheepmeat, and poultry, which increased from 6.9kg, 3.5kg, and 14.4kg in
2018 to 6.1kg, 3.8kg, and 17.2kg in 2020, respectively.
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Figure 1: Chinese meat consumption has dropped significantly since 2018
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Source: National Bureau of Statistics of China, Rabobank 2020

Chinese consumers seem to be able to adapt quickly to the market changes. The primary reason
is that animal protein is traditionally not as essential as grains for the diets of most Chinese
consumers. Chinese people have been eating cereal grains for thousands of years. Until the 1980s,
animal protein consumption was a cherished and irregular supplement to the diet. In the 1990s,
with rising income levels and higher animal protein production following economic and
agricultural reforms, animal protein consumption took off. But animal protein has remained a
dietary supplement, even though the share of animal protein in the total diet has increased at the
expense of grains. Given this, we conclude that Chinese people are more flexible about the role of
animal protein in their diets than their Western counterparts and, as a result, have a higher
tolerance to a decline in animal protein availability.

Pork Consumption Becomes Very Elastic to Price

Pork has been the staple meat, although not the staple food, in China over many decades. Pork
made up over 60% of total animal protein consumption before ASF outbreaks in 2018. Pork is
closely related to China's food culture and festival traditions, making it seem irreplaceable. Data
on historic pork consumption, pork prices, and income growth shows that pork consumption has
been inelastic to price when prices move within reasonable ranges (see Box 7). Retail agricultural
market price data sourced from the Chinese Ministry of Agriculture and Rural Affairs reflects retail
pork prices in the mass market, which fluctuated between CNY 22/kg and CNY 26/kg from 2011
to July 2019 — except in 2016, when the average price went up to CNY 29/kg. The price elasticity
between January 2011 and July 2019 was well below 1 (see Figure 2).

Box 1: Price elasticity — how demand changes with price

Price elasticity of demand is an economic measure of the change in the quantity demanded or
purchased of a product in relation to its price change. Expressed mathematically, it is:

Price Elasticity of Demand = % Change in Quantity Demanded / % change in Price

In general, the term ‘elasticity’ is used to highlight the sensitivity of demand to changes in the
price of a certain product. We say demand for a certain product is elastic when changes in price
produce a commensurate change in demand. On the other hand, demand for other products
may be inelastic if a change in price does not affect demand.

In the example of pork consumption, if the pork price changes by +1% and consumption falls
by more than -1%, the elasticity is over 1. In this situation, demand for pork is termed elastic.
On the contrary, if the consumption falls by less than -1%, demand for pork would be
considered inelastic.

Source: Investopedia 2020
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However, when prices rise above a certain threshold level, pork consumption actually shows
strong price elasticity and can drop significantly. This is shown by the change in price elasticity
between August 2019 and July 2020, when elasticity increased to over 2 (see Figure 3), as average
pork prices exceeded CNY 30/kg and roared to nearly CNY 60/kg in February 2020. We believe a
retail pork price of CNY 30/kg is the inflection point at which pork consumption becomes very
elastic to price changes. Above CNY 30/kg, pork consumption declines at a faster pace than that
of the price increase.

Figure 2: Price elasticity of pork consumption, Figure 3: Price elasticity of pork consumption,
Jan 2011-Jul 2019 Aug 2019-Jul 2020
35 y = -0.2986x + 28.43 70 y = -2.0997x + 75.83
30
60 .. 8
9 [ ]
2 25 2 50 o Yoo
> =
& 20 & 40 o
15 30 ®
10 20
0 10 20 30 0 5 10 15 20
million head/month million head/month
Source: MARA, Rabobank 2020 Source: MARA, Rabobank 2020

Our analysis suggests that if pork prices continue to stay at their current levels — well above

CNY 30/kg — pork consumption will not return to pre-ASF levels. We expect pork prices to start to
decline in 2021, as pork production will start to increase. Pork consumption will increase as prices
soften. However, higher consumption will quickly push prices back up. Eventually, supply and
demand will likely find a balance point in 2021 — at a price of below CNY 40/kg, but still above
CNY 30/kg.

Which Proteins Do Consumers Turn to When Pork
Supply Drops?

All other proteins have become substitutes for pork, given the sharp decline in pork supply in
2019 and 2020. In the coming two years, particularly in 2021, retail pork prices will likely stay near
or above CNY 40/kg, and pork consumption will continue to be elastic to price and therefore stay
low. We will see ongoing opportunities for substitution. However, as pork production recovers,
opportunities for other proteins to fill the pork gap will fall. Instead, the longer-term opportunities
for other proteins will rest on whether they can make use of the opportunity to penetrate into a
wider consumer base and establish new dietary habits during this time window. This can be
explored by looking at how other proteins could substitute pork — through different distribution
channels, different consumer groups, and emerging markets.

Poultry Might Be the Largest Beneficiary, but It's Not Straightforward

Poultry will probably be the largest beneficiary of the ASF-related drop in pork consumption. But
the situation with poultry is complicated. In China, poultry consists of white broilers, yellow
broilers, and waterfowls.

White broiler, being the most consumed poultry species, has been perceived as the major
substitute for pork due to its lower cost and easier cooking characteristics. But taking a closer look
at the correlation between pork and poultry prices, we found that the correlation has been
changing over different periods, in response to market conditions (see Figure 4). The correlation
was quite high during the period 2005 to 2012, but dropped significantly between 2013 and 2017,
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when a series of incidents, including SARS, food safety scandals, and H7N9 seriously hit consumer
confidence in poultry. The correlation recovered to normal levels entering 2018, when consumer
confidence was gradually restored. Then it increased substantially between July 2019 and January
2020, as pork prices soared to historic highs due to the great shortage. From February 2020,
Covid-19 outbreaks hit China's market and impacted foodservice, wet markets, and group dining
seriously, but benefited modern retailing. Coincidentally, white broilers have been mainly
distributed to the markets that were hit by Covid-19 and are less important in modern retailing. In

other words, white broilers are not yet the major substitute for pork for home cooking, although
they are an important substitute for pork in B2B channels. This can also be reflected in a sharp
drop in correlation between pork and poultry from February to August 2020. Despite strong pork
prices in the first eight months of 2020, white broiler prices remained weak — reflecting that
consumers still find it difficult to shift to white broilers for home cooking, even when pork prices
were more than 100% higher than the same period of the previous year.

Figure 4: The correlation of pork and poultry retail prices has changed over the years,
Jan 2005-Jul 2020

75
0.964
o 50 0.844 V
<
z 0.796 0.736
Y 25 :: ﬁkao=£ ::
0.1816
0
n mnwmOW O NN OWO O OO —Mr— AN AN OO < I < DN W O MSMNDMNMNOOOWOD OO
PP ReReeR e T TR YT TTLNTTTTTITNTITTIST T LY
C 2N 2 22N 2 222 22N 2 2N 2 22> 2> N> ™D N2 N> >N >N >N >N
@ ® O ® O @ O ® O ® O @ O ® O ® O @ O @ O @ O ® O ® O ® O ® O ®©
S 5SZ532Z3Z2Z32Z53232>532Z25323Z2Z53253232532>32325>
Pork Chicken

Source: MARA, Agronet, Rabobank 2020

However, we are still positive about white broiler market growth in the coming decade. One major
consumer trend for the coming years is the rising demand for convenience. White broiler is a
preferred protein for convenience foods, due to its lower cost and easier handling than other
meats. The convenience trend also refers to convenient ways of purchasing and cooking. The
growth of e-commerce and convenience stores has outpaced other retailing formats and is
expected to maintain rapid growth in the coming years. In convenience stores, white broiler is
again one of the major protein ingredients for popular foods, such as meal kits, wrapped
pancakes, salads, etc. The expected continuous development of convenience stores will offer
more opportunities for the white broiler market to grow (see Figure 5). In addition, white broiler
has a rising share in processed meat, as it is not only processed into chicken products, but is also
increasingly used as an ingredient in sausages and snack foods. While white broiler is not yet the
major protein for home cooking, it is expected to penetrate the market gradually.
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Figure 5: Convenience store growth outpaced other retailing, 2013-2018
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Yellow Birds Face Great Challenges, but, Over Time, Will Also See
Great Opportunities

Yellow bird is quite different from white broilers. Yellow birds, based on local breeds, have long
established a solid position in the Chinese diet. They are perceived to offer better taste, different
texture, and better nutrition than white broilers, and they are popular in both foodservice and in-
home consumption. While the majority of white broiler is consumed by foodservice and group
dining (or institutional catering), yellow bird consumption is well-distributed across home
consumption and restaurants, with limited volumes going to group dining. The retail channel is a
challenge for yellow bird, as it is mainly sold in live bird markets, with only about 10% being sold
as chilled cuts or frozen whole birds in supermarkets and e-commerce. The yellow bird market has
experienced ups and downs in the past decade, with incidents of Avian influenza (Al) the main
driver. While white broiler markets have also seen volatility, the level of volatility tends to be
bigger for yellow bird, as live bird markets were temporarily closed by the government during Al
events, completely disrupting distribution through this channel. Covid-19 brought a greater
impact to the yellow bird markets in 1H 2020, as live bird markets were closed across the country.
Furthermore, the government has decided to permanently close most of the live bird markets in
the coming years. This will reshape the whole supply chain — from genetics to marketing — as this
policy forces the industry to move to an industrialized production system and supply chain. It will
take time for consumers to adapt to the new products and new marketplaces to come.

In the longer term, as these changes become the norm, yellow birds have the opportunity to
regain growth. By leveraging their well-established market position among consumers and taking
advantage of the emerging retail channels — and especially e-commerce - yellow birds could take
a shortcut and bypass the traditional growth path to enter into modern retailing and shorten the
supply chain to consumers. Due to the large consumer base, yellow bird players could develop
branding strategies in retail markets to build up consumer loyalty. In fact, some yellow bird
companies have already established brands in modern retailing and achieved excellent results in
TH 2020, despite the sluggish market.

Beef Is Increasingly Becoming a Substitution for Pork

Beef was not considered a major substitute for pork in the past. This is mainly because beef was
one-and-a-half to two times more expensive than pork between 2012 and the ASF outbreaks,
with movements mainly related to its own supply/demand dynamics and independent from the
pork market. Due to slow local production, beef supply has been tight for years, lagging behind
consumption growth, which has increased, along with income levels and the expansion of
foodservice. This caused beef prices to shift to structurally higher levels twice in the recent past
(see Figure 6). The correlation between beef and pork prices was not high before 2012 — lower
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than that of pork and poultry during the same period — and dropped to just 0.08 from 2012 to
2017, due to different factors in each market. This weak correlation shows that the beef market
was not very relevant to pork. However, since July 2019, when pork prices soared, beef prices have
shown the same movements as pork, and the correlation went up steeply, to 0.99. Since February
2020, when foodservice was hit hard by Covid-19, the correlation of the two meats has remained
high. This clearly shows that beef is rising as a substitute for pork, as the gap between the two
prices closes and the two markets move in the same direction (see Figure 6). As a matter of fact,
when pork prices increased in 2019, the price ratio of beef to pork dropped to below 1.2, much
lower than previous price ratios of 1.5 to 2, making beef appear much more affordable than
before. Moreover, the premiumization trend leads wealthy consumers to trade up when looking
for pork substitutes, and beef is perceived by consumers as a good source of animal protein. Beef
has already been sold via e-commerce channels for many years — earlier than pork and poultry,
which are preferred in fresh or chilled formats. This means beef sales have benefited from the
surge in e-commerce during 1H 2020 due to Covid-19.

The most important implication of growing beef demand and prices is not the rising pork
substitution; this will decline in the coming years as pork supply recovers. Due to the rising
substitution now, beef is actually taking an important opportunity to penetrate into home
cooking, which, in the past, was less important than foodservice for beef sales. In the first eight
months of 2020, beef retail prices increased faster than wholesale prices, indicating that demand
from retail consumers is increasingly strong. In this way, beef is actually unlocking a vast retail
market, albeit gradually, which will support a continuous growth in demand in China in the
coming years, despite a slowing economy.

Figure 6: Changes in correlation of pork and beef retail prices, Jan 2005-Jul 2020
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Plant-Based Meat Substitutes Gain Importance

Plant-based meat substitutes will also benefit from pork supply shortages. As a traditional food
for thousands of years, tofu or gluten-based foods are widely consumed in average households in
China. However, novel plant-based proteins, which are based on modern technology, can still
break into this market, by offering a new angle of lifestyle appeal for specific consumer groups
with a westernized dietary tendency who are seeking a healthy and balanced life, and are able to
pay a premium for foods that are perceived to be more sustainable. While the new technology
embedded in novel plant-based meat substitutes, such as burgers and light meals, upgrades the
plant-based protein offer to consumers compared with the traditional foods, these products need
to make greater efforts to enter into the mass market. In our view, it will take years before they
gain an important position in China’s total protein market. In addition, the price of novel plant-
based meat substitutes is higher than average meat prices. How fast this category will grow will
depend on the potential for, and realization of, future cost reductions.
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New Consumer Trends Are Shaping Markets and
Opportunities for Animal Protein

The loss of pork supply due to ASF and the substitution of pork by other animal proteins is only
part of the change that is occurring in China’s animal protein markets. Consumer trends are
always important in shaping animal protein demand, and we see a number of consumer trends as
being particularly important in shaping demand over the coming years. These include the
emergence of new market segments, the rise of experimentation in cooking at home, the
resilience of the premiumization trend, and the blurring of sectors and distribution channels.

The Mass Market Shrinks, and Niche Markets Expand

China has seen the emergence of different consumer groups in past decades, with different
characteristics in terms of purchasing power, dietary habits, lifestyle choices, and social status.
Despite China’s economy slowing down after 2015, premiumization in middle- to high-income
groups has continuously increased. Even when Covid-19 weakened the economy (1H 2020 GDP
growth was down 1.6% YOY) and consumption of luxury items declined, premiumization in foods
was still ongoing, and this is expected to continue in the coming years. Meanwhile, a number of
other trends are proceeding in parallel — some consumers in middle-income groups, or the mass
market, are seeking ‘value for money,” while some consumers in lower income groups are trading
down. Overall, the mass market, which was characterized by homogenous products, is shrinking,
and new market segments are emerging, which offer new opportunities for animal protein (see
Figure 7).

In animal protein, we expect to see consumers in high-income groups increase beef consumption
to replace pork for home consumption — particularly if pork prices stay high or if there is more
news about disease outbreaks. Consumers in low- and middle-income groups will trade down to
poultry/eggs or simply cut back on meat consumption. Income/wealth is not the only criteria for
consumer group segments — what consumers choose to eat is increasingly impacted by lifestyle,
education, exposure to the world, health consciousness, and ethical perspectives. The mass
market, which used to be dominated by largely undifferentiated products such as unpackaged
meat or traditional processed meat, is expected to shrink, as other market segments are
expanding quickly. For food companies, the main strategy was to serve the mass market with
traditional products — but going forward, frequent adjustments to their market position to adapt
to fast-changing market segments is increasingly important.
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Figure 7: The rapid evolution of consumer groups in China creates opportunities for animal protein
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Pork Consumption Will Recover in the Next Five Years, but the Way
Consumers Eat Pork Will Change

ASF and Covid-19 have forced consumers to change their dietary behaviors. For example,
consumers now shop less in traditional markets and more in modern food retail. Various
emerging shopping modes, such as community group buying, have quickly grown among
average consumers in the first half of 2020, as they didn’t want to go out shopping. The wide
range of products offered online, and the sharing of cooking and eating experiences in the
community meant consumers were willing to try new things and then widen their eating choices.
So the trend is toward a rising variety of foods consumed at home. We will likely see pork
consumption start to recover from 2021. However, we believe pork consumption may not recover
to the peak level seen in 2014 (43kg per person per year) or even the 2018 level (40kg); it will
likely stay below 37kg in 2025. This means part of the pork market will likely be lost to other
proteins in the long run. While pork will continue to be the dominant protein for home cooking,
consumers may increasingly demand smaller packaged fresh meat and more convenience
products such as ready-to-cook or prepared/sliced pork. The premiumization trend will also lead
to rising demand for higher-value products, such as antibiotic-free, branded, or products
addressing sustainability. Pork companies will find growing demand for value-added products
and less for average, undifferentiated products.

The Blurring of Sectors and Channels Offers More Convenience and
Service to Consumers

With the online retail revolution, the whole supply chain is changing fast. There is a rising trend
that sees the boundaries between different sectors and distribution channels become less clear.
Increasingly, large companies are becoming cross-sectoral players. For example, some real estate
companies have moved into the pork supply chain, leveraging their advantage in the
infrastructure of residential real estate to get direct access to consumers. In distribution channels,
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blurring the boundary between online and offline is already an established trend. All the key
distributors have deployed in both online and offline channels, to create synergies between the
different markets. Foodservice players and retailers are also penetrating into each other’'s market —
restaurants sell own-brand ready-to-heat/cook dishes online or on-site; retailers offer a dine-in
service backed by fresh produce directly available in the store — to leverage on customer loyalty
and enhance customer relationships.

The blurring of sectors and markets could consolidate the advantages for each part, and help
establish vibrant ecosystems of new and established companies. Traditional meat companies
would benefit from proactively becoming part of these ecosystems, which can provide all-round
services to consumers. Conversely, we expect individual meat companies to face growing
competition if they choose to not become part of this ecosystem.

Conclusion

In the coming few years, we believe there are some opportunities emerging from the changes
taking place in the animal protein market, following ASF and Covid-19. Market segmentation will
become more diversified, with the mass market shrinking and niche markets expanding. This will
provide animal protein companies opportunities to differentiate themselves by offering specific
products to targeted markets. Premiumization will continue, despite the expected slowing
economy, and benefit premium products like high-end pork products, beef, and some yellow-bird
products. Companies also need to join an ecosystem to be part of a rapidly evolving supply chain,
and accelerate penetration into fast-growing e-commerce and c-stores, to expand market share
and enhance their market position.

RaboResearch | New Opportunities for Animal Protein in China | September 2020



10/10

Imprint

RaboResearch
Food & Agribusiness
far.rabobank.com

Chenjun Pan Senior Analyst — Animal Protein chenjun.pan@rabobank.com
+852 2103 2430

© 2020 - All rights reserved

This document is meant exclusively for you and does not carry any right of publication or disclosure other than to
Coobperatieve Rabobank U.A. (“Rabobank”), registered in Amsterdam. Neither this document nor any of its
contents may be distributed, reproduced, or used for any other purpose without the prior written consent of
Rabobank. The information in this document reflects prevailing market conditions and our judgement as of this
date, all of which may be subject to change. This document is based on public information. The information and
opinions contained in this document have been compiled or derived from sources believed to be reliable;
however, Rabobank does not guarantee the correctness or completeness of this document, and does not accept
any liability in this respect. The information and opinions contained in this document are indicative and for
discussion purposes only. No rights may be derived from any potential offers, transactions, commercial ideas, et
cetera contained in this document. This document does not constitute an offer, invitation, or recommendation.
This document shall not form the basis of, or cannot be relied upon in connection with, any contract or
commitment whatsoever. The information in this document is not intended, and may not be understood, as an
advice (including, without limitation, an advice within the meaning of article 1:1 and article 4:23 of the Dutch
Financial Supervision Act). This document is governed by Dutch law. The competent court in Amsterdam, the
Netherlands has exclusive jurisdiction to settle any dispute which may arise out of, or in connection with, this
document and/or any discussions or negotiations based on it. This report has been published in line with
Rabobank’s long-term commitment to international food and agribusiness. It is one of a series of publications
undertaken by the global department of RaboResearch Food & Agribusiness.

RaboResearch | New Opportunities for Animal Protein in China | September 2020


http://far.rabobank.com/

