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Abstract Based on the substitutability of economic activities, by comparing the profit margin of farmers’ planting of food crops and non-food

crops, grain growing and breeding, as well as the daily return of grain growing and working outside during 2001-2013, this paper points out that

the comparative income from farmers’ behavior of growing grain is not absolutely low, and the income from growing grain is higher than from

breeding pigs. It also studies the effect of food subsidies on farmers” behavior of growing grain. Farmers’ behavior of growing grain is a helpless

choice under many constraints, including not only economic returns, but also moral sentiments, political and social factors. From yield, quality

and price, government should rely on science and technology to give full play to the functions of government guidance and supervision, and en-

hance the enthusiasm of farmers for growing grain, to increase food production and ensure food security.
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1 Introduction

Only after the income from growing grain is ensured can farmers’
enthusiasm for growing grain be mobilized, and continued growth
of food production be possible. However, in recent years, rising
labor costs and increased production material prices have caused
the grain growing costs to skyrocket; constrained by international

food market price "ceiling" , the rise in China’s food prices is re-
stricted, and the income from growing grain is constantly inhibi-
ted, leading to weak farmers’ willingness to grow grain. On the ba-
sis of Agricultural Cost Yearbook (2001-2013), this paper esti-
mates farmers’ income from growing grain, and compares the profit
margin of farmers’ planting of food crops and non-food crops, grain
growing and breeding, as well as the daily return of grain growing
and working outside during 2001-2013, in order to find an effec-
tive way to improve farmers’ income from growing grain, thus en-
suring food security. The literature on whether it is worthwhile for
farmers to grow grain is mainly based on the analysis and compu-
ting of cost-benefit data in Statistical Yearbook, to measure the
profit margin from growing grain and engaging in other productive
activities, so as to judge whether farmers’ behavior of growing
grain pays off. There are two diverging views on this issue in the
existing literature. Most scholars believe that farmers’ behavior of
growing grain does not pay, because the income from growing
grain is so low. Ma Xiaohe (2011) analyzes the changes in cost
and benefit of China’s agricultural products during 1998-2011, and
arrives at the conclusion that compared with other agricultural

products, grain income is the lowest'"’. Li Shouhan (2015) uses
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the market price of employees to correct family labor expenses,
compares the profit margin of food production and industrial pro-
duction or non-grain planting, and finds that it is unprofitable in

food production™.

On the contrary, some scholars believe that
farmers’ income from growing grain is not low. Taking farming for
example, Tang Maohua (2011) uses profit margin to measure
farmers’ comparative income, and results show that the agricultural
comparative benefits are high under two costing frameworks, and
there is a paradox of high agricultural comparative benefits but low
farmers’ income in China”’. In summary, it can be found that the
current comparative study on farmers’ income from growing grain
lacks a common premise; there is a need to consider the substitut-
ability of growing grain and engaging in other industries. Based on
previous studies and current situation of Chinese farmers, this pa-
per selects some typical economic activities that can be as substi-
tutes for growing grain, such as planting non-food crops, raising
pigs, and working outside, and uses profit margin and daily wage
indicators to compare farmers’ incomes, in order to get some

meaningful conclusions.

2  Concept definition, analysis tools and data
Rural household is the

farmers’ family, a social unit formed based on marriage and kin-

2.1 Concept of rural households

ship. In the early 1980s, China implemented the household con-
tract responsibility system, and basically established the independ-
ent market position of rural households™.

2.2 Analysis tool

2.2.1 Profit margin. Profit Margin, or net profit ratio is a meas-
ure of profitability. It is calculated by finding the net profit as a
percentage of the revenue. The profit margin is used mostly for in-
ternal comparison. It is difficult to accurately compare the net
profit ratio for different entities. A low profit margin indicates a

low margin of safety: higher risk that a decline in sales will erase
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profits and result in a net loss, or a negative margin. The higher
the index, the greater the profits, the better the enterprises’ eco-
nomic returns. The formula is as follows:
Profit margin (% ) = (gross profit + total cost) x 100%
Rural households are production operators, and the formula
can also apply to their production activities.
2.2.2

working day refers to the remuneration of farmers’ family labor in-

Income per working day and daily wage. The income per

put to grain growing in each actual labor day. It is calculated as
follows

Income per working day = cash income per mu of farmland +
number of family labor days per mu of farmland

The daily wage of farmers is converted from their monthly
wage from working outside based on the actual working days. Ac-
cording to the national average monthly wage of migrant workers
and average number of working days in a month, the average daily
wage for each year is calculated'” .
2.2.3 Data sources. In this paper, the data on crop production
costs and benefits are from National Agriculiural Costs and Returns
Compilation ; the monthly wage data about migrant workers from
2001 to 2007 are from Lu Feng’s article Chinese Migrant Workers’
Wage Trends: 1979-2010; the monthly wage data about migrant
workers from 2008 to 2013 are from Monitoring and Survey Report
on Chinese Migrant Workers.

3 Farmers’ benefit from growing grain
3.1 Declining profits from growing grain  During 2001-
2013, the average total cost of rice, wheat and maize per mu rose
from 350. 61 yuan/mu to 1026. 19 yuan/mu (Fig. 1), an increase
of 1.87 times without considering the inflation factors'>' , with the
average annual growth rate of 9.19% . In the cost structure, labor
costs and land costs showed the highest growth rate. During 2001-
2013, the average yield of rice, wheat and maize increased from
356 kg/mu to 444. 67 kg/mu, and the food output value increased
from 366. 65 yuan/mu to 1077.29 yuan/mu. During this period,
the average selling price of rice, wheat and maize showed an over-
all increasing trend. The cash income from the production of the
three kinds of food showed an overall upward trend during 2001-
20127, but it declined in 2013, and the average cash income was
only 625.34 yuan/mu, decreasing by 30 yuan/mu over the previ-
ous year. Overall, from farmers’ input-output on growing grain, it
can be found that the cost of growing grain rose significantly faster
than output value, but in terms of the trend of changes in profits,
growing grain was profitable in the past 10 years. In recent years,
the profit from growing grain has showed a gradual decline, and it
was only 73 yuan/mu in 2013, about migrant workers’ wage in 1-2
days. Therefore, the prospect of China’s food still needs special
attention.

3.2 Cost-benefit comparison of food and non-food crops
From the average profit margin during 2009-2013, it is found that
the profit margin of rice, wheat and maize, soybeans, cotton,

rapeseed and tobacco was relatively low, much lower than that of

apples, vegetables, peanuts and sugarcane (Fig. 2). Vegetables,
apples and other horticultural products have high profit margin and
also high costs. Taking vegetables for example, the cost of vegeta-
bles is much higher than that of rice, wheat and maize, and the
profit margin of vegetables is also higher than that of food. In
2013, the total cost of vegetables was 4050. 94 yuan/mu, while
the total cost of rice, wheat and maize was only 1151. 11 yuan/
mu, 914.71 yuan/mu and 1012. 04 yuan/mu, respectively, only
28.42% , 22.58% and 24.98% of the total cost of vegetables,
respectively; the profit margin of vegetables was 70. 41% , while
the profit margin of rice, wheat and maize was only 13. 45% ,
—1.4% and 7. 66% , respectively. In the same context of high
cost, the high-income and high-return crop will become the prima-
ry choice of some producers or operators ( particularly the farmers
with sufficient funds).

3.3 Food production and pig breeding China’s pig breeding
has different modes such as large-scale breeding and dispersed
breeding, and from the point of view of comparability, we take the
dispersed pig breeding for example to analyze (Fig. 3 and Table
1). We can see that the grain growing profit was higher than the
pig breeding profit in most years'® . During 2001-2013, the grain
growing profit was 141. 21 yuan/mu while the pig breeding profit
was 114.3 yuan/head. Due to low grain growing costs, the profit
margin of growing grain is higher than that of breeding pig except
for a few years. Especially in 2005, owing to the government’s
food subsidies, the income from growing grain was improved great-
ly. The profit from growing grain was 122. 58 yuan/mu while the
profit from breeding pigs was only 10. 45 yuan/head, with the
profit margin of 28. 84% and 1.3% , respectively. In 2012 and
2013, there was even a loss in breeding pigs, while the profit from
growing grain was 168. 4 yuan and 72.9 yuan, respectively. By
comparing the two, it can also be found that the fluctuation in the
profit from growing grain is much smaller than from breeding pigs,

adequately reflecting lower risk of growing grain.
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Data source: National Cost-Benefit Compilation of Agricultural Prod-

ucts released by National Development and Reform Commission.

Fig.1 Total costs and total output value of China’s three kinds

of food crops and their growth rate

3.4 Comparison of labor remuneration from growing grain
and working outside From the point of view of labor, we ana-
lyze the income per working day from growing grain and daily wage
from working outside. First, we convert the income from growing
grain into daily income (namely income per working day), and

then compare it with the daily wage from working outside. Accord-
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Note: The profit margin is the average of the past five years (2009-
2013).
Fig.2 Profit margin of food crops and typical non-food crops
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Fig.3 Profit of grain per mu and pigs (free range pigs) per
head
ing to the national average monthly wage of migrant workers and
the average number of working days in a month, we calculate the
average daily wage for each year. We calculate the average income
per working day from growing rice, wheat and maize during 2001-
2013, and the daily wage from working outside, as shown in Table
2. Tt can be found that during 2001-2013, the average income per
working day from growing three major food crops and migrant
workers’ daily wage, showed a rising trend. The growth rate of mi-
grant workers’ daily wage was relatively stable, and it was rapidly
increased after 2009. In 2012, migrant workers’ daily wage excee-
ded the income per working day from growing wheat; in 2013, mi-
grant workers’ daily wage was close to the average income per
working day from growing three major food crops. Despite high in-
come per working day in food production, it should be noted that
such behavior of growing grain only lasts more than ten days or
dozens of days, and it only averaged 8.23 days during 20012013,
while the migrant workers’ wage income can be all the year
around, so that the annual income of migrant workers is much
higher than the income from growing grain. In 2013, the monthly
wage of migrant workers was 2609 yuan, and the annual wage in-
come was 31308 yuan, while the annual cash income from growing
one mu of grain was 625.34 yuan. It can be calculated that farm-
ers need to grow 50. 07 mu of grain in order to get the income tan-

tamount to the income from working outside, but limited by arable

land scale and differences in quality of the population, it is clear
that this wish is difficult to achieve, so more and more migrant

workers choose to work elsewhere.

4 Effect of subsidies on farmers’ behavior of growing
grain

At present, China’s food subsidies mainly include direct food sub-
sidies, improved seed subsidies, farm machinery purchase subsi-
dies, and agricultural material subsidies. Since 2004, the four
kinds of subsidies have increased year by year, from 14.52 billion
yuan in 2004 to 170. 06 billion yuan in 2013, an average annual
increase of 31.44% . To examine the direct effects of subsidies on
farmers’ behavior of growing grain, there is a need to analyze the
contribution of subsidies to farmers’ income from growing grain.
(1) In terms of the profit per mu, the share of subsidies per mu in
income per mu ( namely profit + subsidies) was 28. 89% during
2004-2013 (Table 3), and due to increasing subsidies, the share
of subsidies was even larger in some years with low profit per mu,
and the subsidies were more important. In 2013, the share of sub-
sidies reached 58. 13% , well playing a role in ensuring income.
(ii) In terms of cash income per mu, the share of subsidies in in-
come per mu ( cash income per mu + subsidies) was 12. 12%
during 2004-2013, and the role of subsidies was even larger in
some years with low food benefit, for example, this share reached
13.94% in 2013. Clearly, subsidies play an increasingly impor-
tant role in farmers’ income or profit from growing grain, but share
of subsidies in per capita net income of farmers is still relatively
small (Table 3); since 2008, it has been maintained at about
3% ; during 2004-2013, it averaged 2.34% . It can also indicates
that the four food subsidies will not greatly improve farmers’ in-
come, but the subsidies will greatly stimulate farmers’ food pro-

duction.

5 Reasons for growing grain in China

Firstly, in terms of grain growing and other production and opera-
tion activities, the profit from growing grain is generally lower than
from growing other non-food crops. At the same time, the profit
from growing grain is lower than from breeding industry, but the
risk is large for breeding industry. From the average level during
2001-2013, both the profit and profit margin in growing grain are
were higher than in breeding pigs, and the profit margin of grow-
ing grain and breeding pigs was 25.32% and 11.24% , respec-
tively. Obviously, the comparative benefit from growing grain is
low. Secondly, we can see that if the farmers can find off-farm
jobs outside, most of them will not choose to grow grain, because
the income from growing one mu of grain in one year is equivalent
to only 2. 68 days of wage from working outside. Thus, a lot of ru-
ral young labor goes out to find job and is divorced from food pro-
duction, and the number of rural young labor reached 270 million
in 2013. Currently, the rural labor growing grain in China is most-
ly the elderly or women, because the opportunity cost of grain

farmers is small, and they have few other choices other than grow-
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ing grain. The reasons for farmers’ behavior of growing grain must
be based on China’s food production practices. On the whole,
there are economic and political factors that affect farmers’ choice
of growing grain, and the majority of farmers’ affection for land
and agriculture is also an important reason.

5.1 Countryside complex As mentioned by Mr. Fei Xiaotong
in From the Soil; the Foundations of Chinese Society, land is the
root of farmers, and especially for older farmers, they have deep
affection for land and grain growing. Currently, this factor may

well explain why those older farmers continue to grow grain even if

Table 1 Profit margin of grain growing and pig breeding

there was a loss in growing grain in the previous year. It is also
closely linked to the characteristics of grain growing, namely small
investment, easy start, low demand for labor and easy manage-
ment in food production.

5.2 Important measure to ensure food security In addition
to the profit or cash income, farmers’ total income from growing
grain also includes government subsidies, and subsidies play an
important role in encouraging farmers to grow grain. Without the
support of the government’s subsidies, food production must suffer

from a decline.

Net profit // yuan

Profit margin // %

Year Grain Pigs Grain profit/ Grain Pigs Grain profit/
(per mu) (per head) pig profit (per mu) (per head) pig profit
2001 39.43 34.94 1.13 11.25 5.57 2.02
2002 4.86 34.34 0.14 1.31 5.77 0.23
2003 34.21 89.29 0.38 9.07 13.89 0.65
2004 196. 50 153.90 1.28 49.69 19.15 2.59
2005 122.58 10.45 11.73 28.84 1.30 22.18
2006 154.96 96.30 1.61 34.83 12.31 2.83
2007 185.18 415.09 0.45 38.49 39.21 0.98
2008 186.39 234.86 0.79 33.14 17.84 1.86
2009 192.35 86.87 2.21 32.04 7.36 4.35
2010 227.17 90. 81 2.50 33.77 7.26 4.65
2011 250.76 377.57 0.66 31.70 23.95 1.32
2012 168. 40 -32.35 -5.21 17.98 -1.82 -9.88
2013 72.94 -106.15 -0.69 7.11 -5.73 -1.24
Average 141.21 114.30 1.31 25.32 11.24 2.50

Data source: National Cost-Benefit Compilation of Agricultural Products released by National Development and Reform Commission; the weight of each free-range

pig averages 110.27 kg.

Table 2 Income per working day from growing major food crops and daily wage from working outside

Unit: yuan

Income per working day

Daily wage from

Rice Wheat Maize Average working outside
2001 19.75 11.18 18.68 17.12 22.80
2002 18.14 9.64 17.80 15.61 25.00
2003 23.30 13.09 21.39 19.95 32.00
2004 44.18 40.07 33.89 39.61 32.60
2005 38.79 31.92 32.68 34.84 38.10
2006 44.43 41.67 42.46 43.02 40.30
2007 52.08 48.15 54.80 51.94 45.40
2008 60.48 62.57 55.27 59.24 53.20
2009 70.48 68.13 64.27 67.64 56.20
2010 90.07 76.10 83.01 83.66 67.10
2011 110.58 83.63 99.28 98.96 81.30
2012 119.74 86.05 110.56 107.22 90.90
2013 115.89 93.82 108.39 107.08 103.50
5.3 Comparative benefit of growing grain As described limiting farmers to engage in more profitable production and busi-

above, in terms of cash income from growing grain, farmers need
to grow 50. 07 mu of grain to get the income tantamount to that
from working outside, but it is unrealistic in most areas. Thus,
farmers’ behavior of growing grain does not maximize profits from

the economic point of view, and there must be different constraints

ness activities.

5.4 A lot of constraints In addition to the above factors,
farmers also face many helpless constraints when deciding to grow
grain, including lack of physical strength, knowledge and tech-

niques for working outside, insufficient risk tolerance capacity and
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start-up capital to engage in breeding or other industries, lack of
product marketing capability in the cultivation of other crops. The
government only offers great policy support to food production.
Thus, even if the profit from growing grain is low, those cautious

Table 3 Subsidies per mu and profit or cash income per mu

and risk-averse farmers, who lack conditions to engage in other
activities, tend to prefer food production when there are govern-
ment subsidies. Although the income is low, the risk is also low,
and can be tolerated by farmers.

Unit; yuan

Share of subsidies

Profit per Cash income Subsidies . -
mu (1) per mu (2) per mu (3) Profit per mu Cash income per mu
(3)/[(1) +(3)] (3)/[(2) +(3)]
2004 196. 50 373.94 9.53 4.62% 2.48%
2005 122.58 318.80 11.03 8.25% 3.34%
2006 154.96 356.67 19.58 11.22% 5.20%
2007 185.18 404.58 32.41 14.90% 7.42%
2008 186.39 434.25 64.32 25.66% 12.90%
2009 192.35 466.71 77.96 28.84% 14.31%
2010 227.17 551.35 74.38 24.67% 11.89%
2011 250.76 642.24 84.77 25.26% 11.66%
2012 168.40 655.11 98.50 36.90% 13.07%
2013 72.94 625.34 101.27 58.13% 13.94%
Average 141.21 416.08 57.37 28.89% 12.12%

6 Policy recommendations

(i) In terms of grain yield, in view of current food security policy
of " self-sufficiency of grain, absolute security of rations" , there
will be no great potential for internal grain planting structure ad-

[5]

justment in the future”’. Therefore, China’s grain yields will be
dependent on the increase in yield per unit area to a large extent.
On the one hand, it is necessary to increase research efforts to de-
velop improved varieties; on the other hand, the government
should increase the amount of seed subsidies and encourage farm-
ers to choose improved varieties, in order to enhancing the poten-
tial for increasing yield. All of these are inseparable from the fi-
nancial support of the government. (ii) In terms of grain prices,
on the one hand, it is necessary to raise grain prices. There is a
need to increase income while increasing yield, and emphasize the
variety and quality to raise prices. Increasing income from food
production is an effective way to mobilize farmers’ enthusiasm for
growing grain. Currently, it admits of no delay to improve the
safety and quality of agricultural products, so as to raise prices
and help improve the income of farmers. On the other hand, it is
necessary to reduce the cost of growing grain; actively support the
development of farmer cooperatives especially in the rural areas
with women and the elderly primarily engaged in farming;
strengthen land management rights transfer in areas where condi-

tions permit; cultivate new agricultural production entities and a-

chieve large-scale operation to reduce the cost of growing grain;
vigorously develop mechanization to promote economies of scale.
Finally, it is necessary to clarify the relationship between the gov-
ernment and the market. The government should dominate the the
production of staple food ( namely rice and wheat) which is related
to national food security. Farmers should be the decision-making
body in the market-oriented production of corn and soybean which
is related to farmers’ income, and the government only needs to be

responsible for guiding.
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