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Abstract. Pork is the largest meat product in China, but the hog market is deeply
affected by the hog cycle. In order to stabilize hog prices and to protect hog
breeding enterprises, the Dailian hog futures was launched. We compare the vol-
atility of pork cash prices before and after the release of hog futures, and we
found that hog future did not reduce the price volatility, even worse. The article
searches for problems faced by the Chinese hog market by comparing it with the
U.S. hog market, such as the number of large farms and the participation in the
futures market. We also discuss the dilemmas faced by some Chinese hog futures
rule makers.
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1. Introduction

China is the world’s largest producer of hogs, accounting for nearly half of the world's
total percentage of hogs [1]. The sale of hogs typically increases as people's incomes
increase. Hogs are one of the most important agricultural commodities in China. Stabi-
lizing hog prices is essential since the hog sector is critical to maintaining the stability
of people's lives. In addition, it plays a crucial role in improving the efficiency of the
production.

The term "hog cycle" is defined as "the periodic hog price variations during the 4-y
period. This would result in more erratic price swings. The hog market cycle has six
phases: the growth phase, the peak phase, the decline phase, the recession phase, the
trough phase, and the recovery phase [2]. China has had many hog cycles up to this
point, with about four years passing with each complete cycle. In China, there have
been four hog cycles documented, spanning May 2006 to the present. The cobweb phe-
nomenon is also one of the primary causes of the hog cycle. Hogs will become less
available and more expensive as hog production declines, despite consumer demand
for the meat remaining constant. The farmers would then realize that it was profitable
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to rear the hogs, so they would likely increase the number of sows to bear young. As a
result, the quantity of hogs entering the market reduces, causing the demand for hogs
higher than the supply, as well as the price of hogs. The number of hogs will increase
when these hoglets are old enough to be sold, making the supply of pork greater than
the demand, which would result in a decrease in hog prices. This chain effect could
cause producers to reduce the number of sows and piglets. Ultimately, demand will be
greater than supply, and the price of hogs will rise again and enter the cycle again [3].
The launch of hog futures might avoid the blindly expansion or reduction of production
capacity for hogs, promoting the healthy and orderly development of the industry, as
well as preventing the extreme situation of rushing up and scattering. In the context of
the extremely obvious hog cycle effect in China, the launch of hog futures is of im-
portance. Our study aims to verify whether the launch of hog futures acted as a price
stabilizer. Still, the listing time of China's hog futures is January 8, 2021, which is less
than four years, so it has not played a significant role in stabilizing the volatility of the
hog spot. The article analyzes the reasons behind the fluctuations in pork prices and
discusses the possible solutions to the problem.

2. Literature Review

For storable commodities, such as corn, coffee, and sugar, forward markets are seen as
trusted expectations in cash markets. However, commodities that cannot be stored, such
as hog, are less predictive in forward markets [4]. The cost of storage activity acts as a
link between cash and forward prices, but in commodities like goods that cannot be
stored, the link is broken because the inventory does not play a role. When using the
traditional forward price calculation formula to calculate commodities that cannot be
stored, the model's R-square appears to be zero.

Hog futures at the Chicago Trading Center are important commodity futures that
cannot be stored [5]. Most of the hog farmers in the United States are now using hog
futures hedging, the hog industry in the United States has undergone drastic changes,
especially since 1980, horizontal and vertical industrial chain integration has made the
hog industry a collection of fewer, but larger scale companies. Because of the evolution
of the U.S. hog market structure, the role of United States’ hog futures has become
more and more significant. One study found that suppliers utilizing futures delivery
accounted for 80% in 2001 [6].

Often, agricultural producers or other industry participants use forward prices to help
them guide decisions [7]. If the predictive power of futures is not high, decisions made
based on them can be counterproductive. However, the buyer of the future can guaran-
tee their profit due to futures. Still, it is particularly important for consumers to under-
stand whether the predictive power of hog futures can provide participants with accu-
rate information of the market outlook. Although some research suggested that the pre-
diction ability of hog futures on cash is ambiguous, after the re-integration of the in-
dustrial structure and the optimization of the futures trading system itself, the situation
may be different in the present. Based on a study of data from the Chicago Trading
Center from 1998 to 2004, hog futures prices were found to have reliable forecasts for
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cash prices [5]. Moreover, the standard deviation of the Chicago hog cash market fell
by 4 percentage points after the launch of hog futures, indicating that the futures market
function is in play [8].

3.  Data Analysis

In order to understand whether Chinese hog futures are effective and can positively
influence the cash price stability on the market, we found the average cash unit price of
hogs from September 2011 to May 2022 from Wind database and used the market vol-
atility of the monthly yield to represent the situation of the futures contract launching
to make the participants' investment income change. We calculated the standard devia-
tion to compare the fluctuations in yields between the two samples before (from
08/30/2019 to 12/31/2020) and after (from 01/01/2021 to 05/31/2022) the launch of
hog futures. The volatility of yield data was calculated by EXCEL, and the standard
deviation before the release of hog futures was 1.82, while the standard deviation after
the listing of hog futures was 3.18, as it is shown in Table 1 below.

Table 1. Hog Spot Price Statistics

Descriptive Statistics Before After
Mean 16.9753 8.9547
Standard Error 0.4422 0.7718
Median 17.1700 8.0500
Mode #N/A 6.2100
Standard Deviation 1.8231 3.1824
Sample Variance 3.3237 10.1274
Kurtosis -0.5492 1.5467
Skewness 0.1146 1.4755
Range 6.6400 11.6800
Minimum 14.0500 5.4000
Maximum 20.6900 17.0800
Sum 288.5800 152.2300
Count 17.0000 17.0000
Maximum 20.6900 17.0800
Minimum 14.0500 5.4000
Confidence Level (95.0%) 0.9374 1.6362

source: Wind

Moreover, in the Figure 1 below, we can see the variation of the cash price is higher
after the issue of hog future than before. However, the right skewness and the outlier
might trigger the variation upward biased.
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Variation of Hog Spot Price Before and After the Issue
of Hog Futures
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Fig. 1. Variation of Hog Spot Price Before and After the Issue of Hog Futures

If we look at the longer-term volatility curve below in the Figure.2. The price has
raised sharply under the joint effects of Swine fever and Covid-19. Then, after the in-
troduction of hog futures, the price was pulled to its normal level around ¥7.6 as pro-
duction was gradually restored. In this sense, the futures did recover the hog price, but
it did not reduce the price volatility by its nature, however more data are needed to bring
a more concrete result in the future.
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Fig. 2. Volatility of Hog Spot Price

4. Discussions

With more study and research, we believe that there are three main reasons why the
futures market has not played its full role.
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1. To truly play the role of the futures market, most producers and consumers
need to participate in the future market. Hog futures, which have only been running for
more than a year, are far from reaching the scale of "centralized trading". Data from the
Dalian Commodity Exchange shows that as of January 7, 2022, the cumulative trading
volume of Hog futures was 6.1669 million lots, with a turnover of 1.74 trillion yuan.
The average daily position is 60,800 lots, which is only equivalent to more than 8 mil-
lion hogs. The average number of hogs produced in China in normal years is about 700
million per year, and the proportion of the futures market is still very small.

2. There are more abnormal events in the industry, such as the epidemic, which
caused the price to fluctuate greatly. Due to the recurrence of the COVID-19 epidemic,
there has been a shortage of supply for feed enterprises, and the prices of feed and raw
materials have increased to varying degrees. Moreover, the traffic restrictions caused
by the epidemic and the lack of capacity of transport companies have caused a sharp
increase in freight rates. These costs will be passed on to the hog farm, resulting in an
increase of the production cost. The epidemic has led to poor pork sales, an increase in
live hogs, and an increase in feeding density, and this results in a decline in feed remu-
neration and an increase in breeding costs.

3. Compared to developed markets, the proportion of large-scale farms in China
is low. In the 1980s, there were about 670,000 hog farms in the United States, which
were greatly reduced to about 65,000 in 2008, which is also a process of large-scale
breeding to replace retail farming, during which “super hog farms” were born. In 2008,
the top twenty hog farmers provided more than 50 percent of the U.S. market's supply,
while the top-ranked companies accounted for 18 percent of the nation's supply share.
In China, the proportion of producers involved in futures trading is also far from
enough, and by the end of 2021, all 2600 or so unit customers will participate in Hog
futures trading. In the same period, there were more than 19 million breeding units in
the country, including 180,000 large-scale enterprises. Even if the 2600-unit customers
of large commercial firms are all large-scale breeding enterprises, it only accounts for
1.44% of all large-scale enterprises. The market principle of futures must fully focus
on supply and demand in order to truly reflect market changes and guide future produc-
tion. If the proportion of the futures market is too small, it will not play a role in price
discovery and guidance in the future, and it will be difficult to achieve the effect of
hedging and passing on unnecessary risks. Secondly, the relatively high proportion of
small-scale farms managed to convince retail investors to blindly conform to the others,
resulting in a vicious circle of increased price fluctuations due to herd effect.

5. Outlook

The trading quality of China's hog futures is affected by the national territory, which is
prone to regional issues. This is mainly manifested in the decline in hog quality caused
by long-distance transportation, and large regional price difference.

Hog as one of the most important agricultural commodities in China, a considerable
part of hog futures will be delivered physically. Since inspection takes place when pick-
ing up, transportation loss plays a role. The delivery of live hogs that met the quality
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standards shall be completed by loading the live hogs into the transport vehicles and
providing the animal quarantine certificate to the pick-up customer. After the delivery
is completed, the picking customer shall transport the goods by themselves, and the risk
of live hog damage and loss (after the delivery of future hogs) will be borne by the
picking customer, which is called transportation loss.

This is mainly affected by such factors as the water intake before the hog is released
from the market and the excretion consumption during the transportation [9]. Although
requiring the breeding enterprises to cut off food and water in advance can reduce most
of the transportation losses, the environmental temperature and the hog density in the
carriage still cause inevitable losses. The extremely short and long transportation dis-
tance will cause higher losses than the medium distance transportation [10]. The bench-
mark delivery place of China's hog futures is Henan Province, and the rest are distrib-
uted in Shandong Province, Jiangsu Province, Hubei Province, Anhui Province,
Zhejiang Province and other parts of the country. However, according to the diversity
of hog varieties and the difference in the demand for different types of pork in different
parts of the country, the transportation distance is either too long or too short, resulting
in a higher risk of transportation loss.

China has a vast territory, where different regions can develop different agriculture
industries that corresponds to their regional advantages. The places which are close to
raw material production areas have cost advantages; and the places that are close to
pork consumption areas have sales advantages. Generally, the northern region with
more abundant production resources has a certain cost advantage. The local supply ex-
ceeds the demand, so the pork price is lower than that in the south. At the same time,
the formation of regional price differences is also related to the investment choice of
capital, the breeding layout of enterprises, the trade flow and breeding structure, and
the supply-demand balance of the market.

As shown below (Fig.3), taking central China as the reference system, the northwest,
northeast and North China belong to low price areas, while the southwest, East and
South China belong to relatively high price areas, with the situation that the north is
weak and the south is strong. However, before the occurrence of African swine fever,
the southwest region was the leading region in terms of hog price. After the occurrence
of African swine fever, South China became the leading region in terms of price. The
price in the southwest region was even lower than that in Central China in the past two
years. There was a relative disadvantage in the breeding in the southwest region.

North-west China North-east China North China Central China South-west China East China South China

2017 14.39 14.31 14.34 14.55 14.98 14.74 14.37
2018 1298 1166 1215 12.56 1371 1327 13.22
2019 19.39 2077 20.86 21.77 2157 2277, 21.94
2020 3191 3231 328 34.64 34.85 3517 371
2021 19.21 18.97 19.5 20.31 20.14 20.71 22.15
2022 1298 1306 1362 1426 13.76 145 1531

<Data source: National Grain and Oil Information Center, CSC Futures>

Fig. 3. Hog prices in various regions of China (yuan / kg)

A live hog contract size will be 110 to 140 pigs, approximately 16 tons per lot [11].
Tiny difference in hogs’ unit-price from different regions can create giant gap between
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varied hog contracts, which is indicated in Figure 4. A value difference of more than
30,000 yuan is generated in two single contracts from North and South China.

North part of China Central China South part of China
Average Hog Unit-price in Different China Regions 18.62 19.68 20.24
(2017-2022)
Average Hog Contract Price in Different China Region 297964.44 314906.67 323786.67

(2017-2022)

Fig. 4. Average Hog Unit-Price and Hog Contract Price in Different Regions in China (yuan)

Therefore, from the perspective of development, China can set up multiple hog fu-
tures contracts parameters according to regional differences. Otherwise, the long-dis-
tance physical delivery should be considered as over-resource-consuming, which de-
serves a tax collection. Providing policy support, improving the information system,
expanding information release channels, and establishing an ideal hog quotation system
based on detailed statistical data can be achieved in China.

6. Conclusion

It will still take time for China's hog futures to play its role in the hog market. As of
now, whether it is stabilizing producer profits or stabilizing market prices, more efforts
are needed other than the hog futures. Hog future simply acts as a switch, market can
react accordingly by itself. However, the risks posed by the Chinese hog cycle remains
imminent, and futures are one of the means of the market, but not all of them. From the
government's point of view, in the future, it is also necessary to create a better business
environment, such as the establishment of a smoother supply and demand information
release channel, such as a comprehensive concentration of agricultural products trad-
ing, etc., to establish a better market operation mechanism, and play the role of the
market in order to optimize the allocation of resources.
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