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The effect of price support policies on food
security and farmers’ income in China

Jiarong Qian , Shoichi Ito and Zhijun Zhao†

The current price support policies in China have positive impacts on grain prices and
production costs. These policies mediate the impacts on grain supply and demand,
and, in turn, affect food security and farmer income. This paper simulates and
empirically establishes the effect of price support policies on food security and farmers’
net incomes through a partial equilibrium model that considers the policy impact
mechanism. The results indicate that a 10 per cent support price increase in 2012 may
result in (1) an increase of 1.38 and 6.19 percentage points in self-sufficiency rates for
rice and wheat, respectively, in the current year and (2) a respective increase of 28.6
and − 18.5 yuan/mu in net income for rice and wheat production in the year. Given
the significant growth in grain support prices since 2008, the price support policies
have produced a tremendous impact in terms of enhancing grain self-sufficiency, while
playing a crucial role in China’s food security strategies. However, due to the
increased production costs associated with policy implementation, the income effect of
the price support policies is rather small and even negative for wheat production.
Hence, increasing farmers’ incomes should rely on other effective measures, such as
providing income subsidies.

Key words: food security, farmers’ income, partial equilibrium, price support,
simulation.

1. Introduction

China has the largest population in the world and accounts for the greatest
proportion of food grain supply and demand in the global market (Qian et al.
2013a). Accordingly, food security has been a fundamental concern for
China. Given China’s massive population, food security is partially achieved
through ensuring ‘quantitative security’, which is reflected through the
indicators of grain self-sufficiency rate, stocks-to-use ratios and import
reliance. Since the late 1990s, China’s grain production has been charac-
terised by a steady decline due to low grain prices. To halt the decreasing
trend in grain production and increase farmers’ net income, in 2004, the
Chinese government enforced a grain price support policy that guarantees a
minimum purchasing price, in line with a pricing policy for rice. The aim is to
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stimulate greater grain productivity and ensure that farmers continue to
benefit from grain production. This policy system establishes an annual
minimum purchase price every year for each grain type (e.g. rice and wheat)
and releases the minimum prices prior to grain production. If the price of a
grain drops below the minimum price benchmarks, the government purchases
the grain at the minimum prices until the market prices recover to above this
threshold.
Averaging at 73.2 yuan per 50 kg of rice, pricing for rice remained constant

between 2004 and 2007. However, from 2008, the price gradually increased
under the control of the Chinese government. This ultimately led to a 2014
price of 146 yuan per 50 kg, which is double the opening price of 2004, with a
price increase of 72.8 yuan per 50 kg of rice. Wheat became the second grain
to be subject to the pricing policy in 2006. The support price of 70 yuan per
50 kg was constant until 2007. From 2008, the support price of wheat
gradually increased at a mean rate of 8.2 per cent. This rapid escalation leads
to an increase of 68.6 per cent from the 2006 price, resulting in a peak price of
118 yuan per 50 kg in 2014. Thus, these powerful price support measures
appear to exert significant impacts on the food grain sector.
Since the implementation of the price support policies, their comprehensive

effects have attracted extensive attention from academics. Many studies have
been conducted to assess the effects on agriculture. Mu and Koike (2009)
simulate the impacts of the minimum purchasing price policy for grains on
outputs, income and welfare of the agricultural and non-agricultural sectors
using the spatial computable general equilibrium model (SCGE). Wang and
Li (2012) evaluate the impact of this policy on grain market prices using the
double-difference model on weekly price data for a 10 year period. Their
results suggest that the policy has promoted grain prices significantly. Qian
et al. (2013b) assess the effect of the same policy on regulating China’s
domestic grain prices using grey relational analysis. They find that the price
support policy plays a most important role in determining grain market prices
relative to other factors, including production costs, international prices and
production. Zhao et al. (2017) develop a more complex non-linear model to
examine the relationship between income and wheat price support in
developing countries, including China. In addition, there are many relevant
international studies in this area. Barker and Hayami (1976) compare the
effect of the price support policy and the input subsidy policy on food self-
sufficiency in developing countries. Otsuka and Hayami (1985) examine the
impact of Japan’s rice price support policy on social welfare using an partial
equilibrium framework. Lu (2002) investigates the effects of the double-track
price system on crop production using cross-sectional data on the Zhejiang
Province in China. Beghin et al. (2003) assess the impact of the price support
policy on welfare and trade volume in Korea.
Ensuring food security and boosting farmers’ income underpin fundamen-

tal policy objectives in most nations. They are especially important in
developing countries. The Chinese government intends to achieve these two
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basic targets simultaneously with implementation of grain price support
policies. However, to the best of our knowledge, previous studies have not
empirically linked the price support policies to China’s food security
strategies. Besides, the actual income effect of the policies anticipated by
the Chinese government still remains uncertain. Therefore, this paper aims to
simulate the impact of price support policies on grain food security
(quantitative) and farmers’ net income using a partial equilibrium model
and to examine whether all policy goals are achieved via price support
policies. Through this analysis, we attempt to identify the measures required
to improve the support policy system. This is of practical significance in
safeguarding food security and farmers’ interests and in designing more
effective future support policies for agriculture. Other countries can also draw
policy inferences from China’s experience of policy implementation.

2. Theoretical base

To assess the connection of price support policies with food security and
farmers’ income, it is crucial to identify the mechanism by which price
support policies impact the grain sector. The current price support policies in
China may show direct impacts on grain prices and production costs. These
impacts are the channels linking these policies to food security and income
from grain production. These mechanisms are used as the basis for the
construction of our grain partial equilibrium model.

2.1 Price support and grain prices

As mentioned above, the minimum pricing policy was implemented in China
in 2004. This policy relates primarily to grain purchases and establishes an
annual minimum purchase price for each type of grain. In the event that the
market price of a grain crashes below the required minimum price, the
government assumes responsibility for buying the grain at the minimum
price. This intervention continues until the market price rises and reaches its
minimum level. This regulation can stabilise and effectively manage grain
market pricing by generating further demand for grain. Due to the existence
of grain price support policies, market prices usually do not drop below the
minimum levels as the government always pre-emptively intervenes and buys
the grain during the policy implementation period. Thus, grain demand
increases and the demand curve for grains shifts to the right as the
government stimulates the demand for grain in the market. This in turn
stabilises grain market prices above the required minimum levels. In addition,
grain price support policies can also determine grain market prices by
affecting the grain market expectations (Qian and Zhao 2019). Therefore, it
may conclude that grain support policies establish and highly influence grain
market prices.
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2.2 Price support and production costs

Grain price support policies affect the costs of grain production by affecting
the behaviour of farmers with regard to input practices. When the
government raises grain price support levels, farmers try to increase their
grain production to gain more profits. Increasing production depends on
expanding their plantation area and enhancing productivity per unit land
(yield). But expanding plantation area is unrealistic, as many Chinese farmers
only have a restricted area of land to produce their goods. Thus, there should
be greater reliance on increasing yield through more input factors. As a result,
the production costs for farmers rise due to increased inputs required per unit
of land. In addition, increase in the total usage of agricultural input occurs
due to the launch of price support policies. This creates demand for
agricultural input factors and may cause their prices to increase. Whilst the
input price index has been in constant decline in the decade prior to 2004, it
has increased by 87.6 per cent since then. This suggests that increased
production costs due to more input usage and higher input prices are a direct
consequence of price support policies.

3. Model specifications

The current price support policies in China show a direct impact on grain
prices and production costs, and thereby transmit impacts to grain supply
and demand, grain food security and production income. The partial
equilibrium model can demonstrate the policy mechanism and transition
process and capture in detail the impacts on the grain sector. Moreover, the
partial equilibrium model has been widely applied to research on grain
market prospects, or policy impacts on grain supply and demand (Meilke and
Griffith 1983; Song and Carter 1996; Lee and Kennedy 2007; Marette et al.
2012; Antoine et al. 2014 and Kozicka et al. 2017). Therefore, this paper
employs the partial equilibrium model to evaluate the impact of price support
policies on grain food security and farmers’ net income.
Based on the impact mechanisms, a partial equilibrium model is

constructed to reflect the direct connections between price support policies,
grain prices and production costs by incorporating a support price variable
into the equations of grain prices and production costs. The support price
variable is expected to take a positive sign in these equations. Generally, the
equilibrium model includes five parts: production sector, consumption sector,
trade sector, price and cost linkage, and market clearance.

3.1 Production sector

The Nerlovian supply response model is powerful in explaining variations in
grain supply. It has been extensively applied to model grain areas and yield
(Nerlove 1956; French and Mathews 1971; Froster and Mwananmo 1995;
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Mushtaq and Dawson 2002; Vitale et al. 2009; Yu et al. 2012 and Qian et al.
2018). Thus, grain-planted area and yield are specified as an extended
Nerlovian model. Generally, grain-planted area is specified as a function of
one-year lagged planted area, one-year lagged grain producer prices, prices of
competitive crops, total grain subsidy amount and a time trend variable.
Grain yield is specified as a function of one-year lagged yield, one-year lagged
producer prices, total grain subsidy amount, prices of input factors and a time
trend variable. Grain production is determined by the product of grain-
planted area and grain yield. The production sector is modelled via equations
1 − 3 in Table 1.

3.2 Consumption sector

The total grain consumption is divided into four sections in terms of purposes
of grain use: (1) food consumption; (2) feed consumption; (3) seed
consumption; and (4) other consumption comprising of industrial use,
processing use and losses. Besides grain own prices, income and prices of
substitutes as the main factors determining grain consumption, meat prices
also show a significant influence on grain consumption (Qian et al. 2013a).
Therefore, meat prices are also incorporated into the corresponding
equation to explain variations in grain consumption. Generally, grain
consumption for food and feed use is identified as a function of grain
consumer prices, per capita income, meat prices and prices of substitutes.
Seed consumption is a function of the grain-planted areas and the per capita
seed usage per unit land (per mu, 1 mu = 0.067 ha). Total grain consumption
is the sum of consumption of food and feed determined by per capita

Table 1 Structure for grain partial equilibrium model

Production sector
lnAit ¼ f lnAit�1, lnPit�1, lnSt, lnPCit�1,Tð Þ(1)
lnYit ¼ f lnYit�1, lnPit�1, lnSt, lnAit, lnPFt,Tð Þ(2)
QPit ¼Ait�Yit(3)

Consumption sector
lnFODit ¼ f lnCPit, lnINt, lnPMt, lnPSitð Þ(4)
lnFEDit ¼ f lnCPit, lnINt, lnPMt, lnPSitð Þ(5)
lnSEDit ¼ f lnAitð Þ(6)
QCit ¼ FODitþFEDitð Þ�POPtþSEDitþOTHit(7)

Trade sector
lnQIit ¼ f lnCPit, lnIPit, ln

QC
QP

� �
it
, lnINt, lnERt

� �
(8)

lnQEit ¼ f lnCPit, lnIPit, ln
QC
QP

� �
it
, lnERt

� �
(9)

Price and cost linkage
lnPit ¼ f lnSt, lnQPit, lnMitð Þ(10)
lnCOit ¼ f lnYit, lnPIit, lnMitð Þ(11)
lnCPit ¼ f lnPit, lnIPitð Þ(12)

Market clearance
QPitþQIitþQSit�1 ¼QCitþQEitþQSit(13)

© 2020 Australasian Agricultural and Resource Economics Society Inc.
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consumption for food and feed and China’s population, seed consumption
and other consumption. For details, see equations 4 − 7 in Table 1.

3.3 Trade sector

The trade sector consists of imports and exports. Overall, the grain trade is
determined by domestic grain consumption, international grain prices,
income and the exchange rate. Currently, China’s domestic grain prices are
high and may have a significant influence on grain imports and exports.
Therefore, domestic grain prices are considered in the trade equations.
Generally, the trade sector is specified as a function of domestic grain
consumer prices, the ratio of the domestic consumption and production,
international grain prices, China’s domestic income (for import) and the
exchange rate of the Chinese yuan against the U.S. dollar. Note that there is a
tariff-rate quota (TRQ) for grain imports in China. The TRQs remain
unchanged in recent years. The import equation is constructed under the
assumption of not exceeding the import quotas. The trade sector is expressed
via equations 8 and 9 in Table 1.

3.4 Price and cost linkage

Grain price support policies can effectively sustain grain producer prices.
Thus, the grain support prices are included in the grain producer price
equation and are expected to take a positive sign. Agricultural subsidies have
impacts on grain prices (Qian et al. 2013c and Qian et al. 2015). Also, grain
production is an important factor affecting grain producer prices. Thus, all
these elements are incorporated into the equation for grain producer prices.
Price support policies can in turn increase grain production costs. Therefore,
the price support variable is incorporated in the cost equation to describe the
connection between grain price support policies and grain production costs.
According to the classical cost function, grain output (yield) and input factor
prices also impact production costs. Therefore, the cost equation is modelled
as a function of grain yield, price of input factors and grain support prices.
The grain consumer prices are modelled as a function of grain producer prices
and international grain prices. For details, see equations 10 − 12 in Table 1.

3.5 Market clearance

Grain ending stock is the residual of the total grain supply (production,
imports and beginning stocks) minus total demand (total domestic consump-
tion and exports). This is added to close the model. Moving the consumption
and export sectors to the right side, the clearance equation is expressed as
equation 13 in Table 1.
Here, Ait and Yit indicate grain-planted area and yield, respectively, for

grain i in year t. P indicates grain producer prices. S represents the amount of

© 2020 Australasian Agricultural and Resource Economics Society Inc.
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total subsidies. PC represents the price of competitive crops. PF is the price of
main input factors. T is a time trend variable. QP represents grain
production. FOD indicates per capita grain consumption for food. FED
indicates per capita grain consumption for feed. SED indicates grain
consumption for seed. OTH indicates grain consumption for other purposes.
IN indicates per capita GDP of China. PM represents meat prices in the form
of an index. PS represents prices for substitutes. POP denotes China’s
population. QI indicates imports. QE indicates exports. CP indicates grain
consumer prices. IP indicates international grain prices. QC indicates the
total domestic grain consumption. ER indicates the exchange rate of the
Chinese yuan against the U.S. dollar. CO indicates grain production costs. M
indicates the grain minimum purchasing prices. QS indicates grain ending
stocks. i indicates rice or wheat. t is the year. ln indicates natural logarithm
operator.

4. Data and model estimation

4.1 Data

National annual time series data since 1990 are used to estimate the equations
of the equilibrium model. Grain supply and demand data from 2012 to 2016
are used for simulation analysis. Data on grain food consumption and ending
stocks are taken from the Food and Agriculture Organization (FAO). Grain
imports, exports, consumer prices, meat prices and subsidy amounts are
collected from the China Agricultural Development Report. Grain producer
prices and production costs are obtained from the China Rural Statistical
Yearbook. Grain production costs include seed, fertiliser, herbicides, pesti-
cides, fuel, direct labour and similar inputs that are used up within one
production cycle per unit farmland. Grain-planted area, yield and produc-
tion, and the Chinese population data come from the China Statistical
Yearbook. Per capita GDP serves as a variable reflecting China’s overall
income level, which is also taken from the China Statistical Yearbook. Data
on prices, income and production costs are deflated using the consumer price
index with 1990 as the base year (Table 2).

4.2 Model estimation

To solve the endogeneity caused by including lagged dependent variables in
the area and yield equations, the generalised method of moments (GMM) is
used to estimate these equations. To reflect the competitiveness between
crops, corn prices are included in the rice area equation, and rapeseed prices
are included in the wheat area equation. Soybean is not an important
competitive crop for rice and wheat in China. Its planted area is small in the
main rice- and wheat-producing areas. Hence, soybean prices are not
considered in the model. The time trend variable is insignificant in the rice

© 2020 Australasian Agricultural and Resource Economics Society Inc.
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yield equation, and therefore, it is omitted. In the rice food consumption
equation, consumer prices for the main substitute wheat are taken into the
equation. For the wheat food consumption equation, corn consumer prices
are included to reflect the substitution between wheat and corn. As most of
the corn is used as feed, corn consumer prices are included in the feed
consumption model for rice and wheat. In the rice trade equations and the
wheat export equation, the ratio of the domestic consumption to production
is insignificant and cannot improve the estimation results. Therefore, it is
dropped from these equations.
Tables 3 and 4 display the detailed estimation results and the structure for

the rice and wheat models. According to the estimated results, the support
price variables are highly significant and take a positive sign, as expected, in
the grain producer price and the grain production cost equations. This
suggests that grain price support policies have a positive impact on grain
producer prices and production costs. These results are in line with the
analysis in the theory section. The elasticities of grain producer prices with
respect to support prices, for rice and wheat, are estimated to be 0.684 and
0.947, respectively. The elasticities of production costs with respect to support
prices, for rice and wheat, are estimated to be 0.633 and 1.236, respectively.

5. Simulation analysis

5.1 Baseline solution and definition of policy shocks for simulation

The specific structures of the equilibrium models and the parameters are
confirmed in terms of the econometric estimation. To ensure accuracy of the
simulation, the add factors are employed to adjust the results for the baseline
solution and to match the actual values. Overall, the equilibrium model can
precisely capture the effects of the price support policies on the grain sectors.
The results for the baseline solution are reported in Tables 5 and 6.
Two policy shock scenarios are defined to simulate the corresponding

changes over the baseline solution. The impacts of price support policies on
grain food security and farmers’ income are evaluated in terms of the
simulation results. The support prices represent the magnitude of price
support policies. Grain support prices are assumed to be increased by 10 per
cent over the actual values in 2012 for Scenario 1. To consider the WTO
regulation on reducing domestic support, grain support prices are assumed to
decrease by 20 per cent in 2012 for Scenario 2. The simulated strategies of
changes in price support policies (support prices) for rice and wheat are
reported in Table 7.

5.2 Simulation results

The major objective of the simulations is to identify the effects of price
support policies on grain prices, yield, production costs, supply and demand,
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as well to identify alterations in measurements for grain food security and
farmers’ net income. Food security measurements incorporate the self-
sufficiency rate, defined as the ratio of grain production to domestic
consumption, and the stocks-to-use ratio, characterised as the ratio of grain
ending stocks to domestic consumption, alongside the import reliance,
defined as the ratio of import to domestic consumption. Income incorporates
the revenue and net income per unit land in relation to rice and wheat
production. The revenue is a product of grain producer price and grain yield,
while the net income includes the production costs. The two scenarios are
simulated using the equilibrium models for rice and wheat and the detailed
simulation results are illustrated in Tables 8 and 9, respectively. Changes in
grain food security measurements and income for each scenario are presented
in Tables 10 and 11, respectively.

5.3 Changes in grain sectors

Price support policies produce a positive impact on the current year’s grain
prices and negatively shape the forthcoming years’ grain prices by increasing
production. Statistically, a 10 per cent increase in the support price results in
a 6.73 per cent increase in rice producer prices in the current year, with the
impact after the current year becoming negative and then weakening
gradually. The move reduces rice prices by 1.07 per cent in the second year.
Subsequently, the effect decreases to 0.20 per cent by the fifth year. For

Table 6 Baseline solution for grain price, yield and costs (yuan/50 kg, kg/mu, yuan/mu)

Grain Year Price Yield Revenue Costs Net income

Rice 2012 138.1 448.6 1239.0 880.1 358.9
2013 136.5 451.4 1232.4 957.8 274.6
2014 140.6 454.3 1277.5 970.5 307.0
2015 138.0 457.1 1261.7 987.3 274.4
2016 136.8 459.0 1256.0 979.9 276.1

Wheat 2012 108.3 330.7 716.2 688.1 28.1
2013 117.8 339.3 799.5 760.9 38.6
2014 120.6 348.7 841.0 783.8 57.2
2015 116.4 354.7 825.7 784.6 41.1
2016 111.6 357.3 797.6 805.6 −8.0

Source: Model solution.

Table 7 Policy shock scenarios for price support policies in 2012 (yuan/50 kg)

Grain Support prices (baseline) Scenario 1
10% Increase

Scenario 2
20% Decrease

Rice 131.7 144.9 105.4
Wheat 102.0 1123.2 81.6

Note: Changes are assumed to be added to the actual support prices in 2012.

© 2020 Australasian Agricultural and Resource Economics Society Inc.
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wheat, the current year increase in wheat producer prices is 9.45 per cent. The
price then decreases by 3.13 per cent in the second year and downs to a 0.27
per cent decrease in the fifth year. Price support policies can promote grain
yield in the subsequent year. However, from the third year onwards, the
impact directions are opposite for both rice and wheat. As such, increasing
support prices by 10 per cent strengthens the rice and wheat yields in the
following year by 0.45 per cent and 1.15 per cent, respectively. The impact on
yields is positive for rice but negative for wheat after the third year. The
increase for rice yield varies from 0.28 per cent to 0.11 per cent, and the
decrease for wheat yields varies between 0.02 per cent and 0.09 per cent.
Furthermore, price support policies positively impact grain production costs
in the current year, with a 10 per cent increase in grain support prices
generating a 6.22 per cent increase for rice and a 12.5 per cent increase for

Table 10 Changes in grain security measurements to baseline (percentage point)

Scenario Year Self-sufficiency
rate

Stocks-to-use
ratio

Import reliance

Rice Wheat Rice Wheat Rice Wheat

1 (+10%) 2012 1.38 6.19 2.64 9.40 0.61 0.58
2013 0.82 −0.07 2.48 3.84 −0.08 −1.12
2014 0.46 −0.04 2.92 4.43 −0.05 −0.16
2015 0.26 0.04 3.13 4.83 −0.04 −0.10
2016 0.15 0.01 3.28 4.68 −0.02 −0.07

2 (−20%) 2012 −3.32 −18.8 −5.81 −25.8 −0.89 0.91
2013 −1.90 −0.59 −5.56 −16.2 0.21 5.01
2014 −1.07 0.04 −6.58 −16.3 0.13 0.45
2015 −0.60 −0.12 −7.04 −17.4 0.09 0.26
2016 −0.35 −0.03 −7.39 −16.8 0.05 0.17

Source: Model solution.

Table 11 Changes in farmers’ production income to baseline (yuan/mu)

Scenario Year Revenue Production costs Net income

Rice Wheat Rice Wheat Rice Wheat

1 (+10%) 2012 83.4 67.5 54.8 86.0 28.6 −18.5
2013 −7.5 −14.5 11.6 6.7 −19.1 −21.2
2014 −4.6 −7.0 7.1 −0.1 −11.7 −6.9
2015 −7.5 −4.4 4.5 −0.6 −6.5 −3.8
2016 −7.5 −2.1 2.8 −0.6 −3.0 −1.5

2 (−20%) 2012 −175.8 −136.2 −116.0 −165.9 −59.8 29.7
2013 18.3 41.5 −26.6 −15.7 44.9 57.2
2014 10.0 16.0 −16.6 0.3 26.6 15.7
2015 4.8 9.4 −10.5 1.6 15.3 7.8
2016 2.9 6.5 −6.7 1.3 9.6 5.2

Source: Model solution.

© 2020 Australasian Agricultural and Resource Economics Society Inc.
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wheat. Subsequently, the impacts on rice production costs in the following
years remain positive, decreasing from 1.21 per cent to 0.29 per cent, while for
wheat, the impacts are negative and smaller after the third year.
The price support policies produce continuous positive effects on grain

production in the following years, with a 10 per cent support price increase
potentially resulting in an increase of 1.0 per cent and 2.59 per cent in rice and
wheat production in the subsequent year, respectively. Additionally, the
positive impacts in the following years range between 0.56 per cent and 0.18
per cent for rice and between 0.66 per cent and 0.22 per cent for wheat.
However, price support policies produce a negative effect on grain
consumption by increasing grain market prices in the present year, while
producing a positive effect on the subsequent years’ consumption by
decreasing prices in the subsequent years. Statistically, a 10 per cent support
price increase may diminish rice consumption in the present year by 1.27 per
cent and then increase the subsequent years’ consumptions by 0.23 per cent to
0.04 per cent. For wheat consumption, the reduction in the present year is
5.94 per cent, while the increase in subsequent years ranges between 2.66 per
cent and 0.21 per cent.
For grain trading, price support policies typically have a positive effect on

imports in the present year and a negative impact in the following years.
However, for exports, the effects are reversed—negatively impacting the
present year’s exports and positively impacting the following years’ exports.
According to the simulation results, a 10 per cent increase in grain support
prices may strengthen imports by 32.7 per cent and 12.1 per cent in the
present year for rice and wheat, respectively, while reducing imports in the
subsequent years from 4.54 per cent to 0.85 per cent for rice and from 23.3 per
cent to 2.37 per cent for wheat. Exports could be reduced by 18.5 per cent for
rice and 18.7 per cent for wheat in the current year, with exports in the
subsequent years rising by 3.41 per cent to 0.61 per cent for rice and by 7.55
per cent to 0.62 per cent for wheat. Finally, price support policies can increase
grain ending stocks continuously by influencing the supply and demand of
grain. A 10 per cent increase in support prices may lead to a 3.33 per cent
increase in rice ending stocks in the current year and then a 4.07 per cent to
3.81 per cent increase in the subsequent years. For wheat, the increase in the
current year is much higher, with an increase of 15.2 per cent in the current
year and then from 11.9 per cent to 8.28 per cent in the following years. The
detailed simulation results are presented in Tables 8 and 9, wherein the
simulation results for Scenarios 2 are also presented.
According to the simulations, the wheat sector has a greater sensitivity to

price support policies, given that the magnitude in corresponding alterations
is relatively greater than that for the rice sector. The effect on grain stocks is
relatively greater than that on production. The Chinese government employs
price support policies to strengthen grain productivity. Furthermore, growth
in grain ending stocks occurs more swiftly than it does for production,
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implying enhanced pressure on grain ending stocks because of price support
policies.

5.4 Changes in measurements of food security

Food security (quantitative) is typically measured according to the self-
sufficiency rate, the stocks-to-use ratio and the import reliance. Changes in
these measurements resulting from China’s price support policies are
quantified based on the simulation results, which are presented in Table 10.
For Scenario 1, where rice and wheat support prices are assumed to increase
by 10 per cent in 2012, the rice self-sufficiency rate rises by 1.38 percentage
points in the current year, gradually ranging from 0.82 to 0.15 percentage
points in subsequent years. The wheat self-sufficiency rate shows an increase
of 6.19 percentage points in the current year, after which the changes in the
following years are not significant. For Scenario 2, where a 20 per cent
reduction in grain support prices are assumed in 2012, the net percentage
point increase in rice’s self-sufficiency rate falls by 3.32 percentage points in
2012 and downs from 1.90 to 0.35 percentage points in the following years.
Meanwhile, the wheat self-sufficiency rate sees a dramatic decrease of 18.8
percentage points, which may bring potential risk to the wheat sector as well
as threatening overall wheat food security (Table 10).
For grain stocks-to-use ratios, a 10 per cent expansion in grain support

prices in 2012 may increase the rice stocks-to-use ratio by 2.64 percentage
points in the current year, with the increase gradually expanding from 2.48 to
3.28 percentage points in the following years. Additionally, the wheat stocks-
to-use ratio rises by 9.40 percentage points in the current year and from 3.84
to 4.68 percentage points in the following years. For Scenario 2, in which a
reduction of 20 per cent in grain support prices is assumed in 2012, the rice
stocks-to-use ratio declines by 5.81 percentage points in the current year, with
the decline expanding from 5.56 to 7.39 percentage points in the following
years. For wheat, the stocks-to-use ratio reveals a significant drop of 25.8
percentage points in the present year and of more than 16 percentage points
in each subsequent year (Table 10).
Import reliance indicates the extent to which domestic consumption is

dependent upon grain imports. Essentially, the greater the import level, the
lower the food security. For Scenario 1, whereby grain support prices are
assumed to increase by 10 per cent over the actual 2012 support prices, the
import reliance sees a slight increase of 0.61 and 0.58 percentage points in
2012 for rice and wheat, respectively. The import reliance decreases in the
following years from 0.08 to 0.02 percentage points for rice and from 1.12 to
0.07 percentage points for wheat. For Scenario 2, a reduction of 20 per cent in
grain support prices may result in a decrease of 0.89 percentage points in rice
import reliance in the current year, with an increase of 0.21 to 0.05 percentage
points in the following years. Finally, for wheat, the import reliance grows by
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0.91 percentage points in 2012 and by 5.01 to 0.17 percentage points in the
following years (Table 10).
The simulation results indicate that the price support policies can

strengthen food security by enhancing self-sufficiency rates and stocks-to-
use ratios. A 10 per cent grain support price increase may elevate self-
sufficiency rates for rice and wheat by 1.38 and 6.19 percentage points,
respectively. These are approximately equivalent to a rise of 1.28 per cent and
6.32 per cent in the respective self-sufficiency rates of rice and wheat. A 10 per
cent increase in the grain support price may promote the stocks-to-use ratios
by 2.64 percentage points for rice and 9.40 percentage points for wheat in the
current year, with respective percentage increases of 4.66 per cent and 22.5
per cent. Considering the sharp increase in grain price support levels since
2008, both grain self-sufficiency rates and stocks-to-use ratios have been
significantly enhanced by the price support policies.
By reducing grain support prices by 20 per cent, the rice self-sufficiency rate

drops by 3.32 percentage points in the current year, or a decrease of 3.06 per
cent, while the rice stocks-to-use ratio drops by 5.81 percentage points, or a
decrease of 9.80 per cent. The wheat self-sufficiency rates have an 18.8
percentage points decrease in the current year, which equals to a drop of 18.0
per cent, while the wheat stocks-to-use ratios fall by 25.8 percentage points,
which is a dramatic decrease of 50.4 per cent in the current year. This
indicates that sharp reductions in grain support prices threaten food security,
typically wheat food security. For grain import reliance, only a marginal
proportion of domestic consumption is accounted for by grain imports, with
price support policies generally indicating a tiny effect on grain import
reliance. Indeed, this places a significant impact neither on China’s food
security, nor on grain supply and demand within the global market, even in
the case of dramatic changes in grain price support levels. Consequently, this
suggests that grain price support policies significantly enhance China’s grain
self-sufficiency level and play an important role in food security strategies.

5.5 Changes in farmers’ income

A unit of land’s per capita revenue can be calculated by product of the
producer price and the yield. Table 11 presents the simulation results for
production revenue, costs and net income per mu. In Scenario 1, when grain
support prices are assumed to grow by 10 per cent, the rice revenue expands
by 83.4 yuan/mu in the current year and reduces by less than 8 yuan/mu in
each subsequent year. Rice production costs rise by 54.8 yuan/mu in the
current year and by 11.6 to 2.8 yuan/mu in the subsequent years.
Consequently, farmers’ net income for rice increases by 28.6 yuan/mu in
the present year, suggesting that the policy’s income effect in the current year
will be offset by the increased production costs. Meanwhile, wheat revenue
grows by 67.5 yuan/mu in the current year, and the impacts in the subsequent
years are negative, dropping from 14.5 to 2.1 yuan/mu. Wheat production
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costs witness a significant increase of 86 yuan/mu in the current year and
small changes in the following years. Consequently, farmers’ net income for
wheat is calculated to be negative at − 18.5 yuan/mu in the current year, with
the decrease growing to − 21.2 yuan/mu in the second year.
In Scenario 2, where the price support levels are assumed to be cut by 20

per cent in 2012, revenues for rice and wheat decrease markedly by 175.8 and
136.2 yuan/mu, respectively. Likewise, the respective production costs for rice
and wheat decrease by 116.0 and 165.9 yuan/mu. Thus, farmers’ net income
for rice falls by 59.8 yuan/mu and for wheat rises by 29.7 yuan/mu. However,
the production costs are characterised by rigidity and as such are unlikely to
fall significantly, even when a dramatic policy shock occurs. Therefore, the
simulation results for both production costs and net income in Scenario 2 are
merely a reference guide. The details are presented in Table 11.
Grain price support policies simultaneously increase grain production

revenue and production costs. Consequently, farmers’ actual income is
significantly offset by the increased costs and may become rather small and
even negative when grain support prices rise. Therefore, the current price
support policies appear to have very limited income effects for farmers, and
the original policy goal of increasing farmers’ income that the government
intends is not realised.

6. Conclusion and policy implications

This paper analyses the impact mechanism of the price support policies,
concluding that these government intervention policies positively affect grain
market prices, while raising grain production costs by altering farmers’
behaviour on input usage and increasing input factor prices. Furthermore,
such policies can transmit impacts on the grain sector via the price and costs
channels. Based on this impact mechanism, a grain equilibrium model is
devised to simulate the policy effects on grain sectors, as well as empirically
associate food security and income changes.
Overall, the price support policies can enhance food security status, based

on an in-depth reflection on increased self-sufficiency rates and a stocks-to-
use ratio. A 10 per cent grain support price increase may result in an overall
increase of 1.28 per cent and 6.32 per cent in the grain self-sufficiency rate for
rice and wheat, respectively, alongside an overall increase of 4.66 per cent and
22.5 per cent in the grain stocks-to-use ratio for rice and wheat, respectively,
in the current year. Although China’s grain price policies strengthen the
country’s reliance on grain imports, in general the effect on import reliance is
too minimal to influence food security. As evidenced by the sharp increase in
support prices since 2008, the effect of the price support policies on enhancing
food security has been remarkable. As a result, these policies continue to play
a vital role with respect to China’s food security strategies.
Dramatic oscillations in support prices will undermine grain supply and

demand, threatening China’s food security. With regard to ensuring food
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security, the government should continue with this policy system and
maintain relatively stable support prices. It is notable that China’s price
support policies have significantly increased the country’s grain ending
stocks. Given that these stocks are already considerable, continuing to
incrementally increase the support prices may place tremendous pressure on
grain ending stocks, producing greater storage costs. As a result, measures to
encourage the consumption of stocks should be developed to alleviate the
pressure from high grain ending stocks.
Price support policies were initially adopted by the Chinese government to

increase farmers’ income, but they were not expected to increase grain
production costs. The price support policies can increase farmers’ revenue,
but the increment may be largely offset by increased production costs
stemming from the policy itself. This leads to an especially low increase in
farmers’ net incomes. Also, a negative effect on net income for wheat is
observed. Therefore, price support policies’ effects in terms of increasing
farmers’ net incomes are marginal. To effectively realise the political goal of
enhancing farmers’ income, other potential measures, such as providing
direct income subsidies for grain production, should ideally be employed.
Prospective policy reformation should comprehensively take costs into
account. This should aim to avoid policies affecting farmers’ behaviour with
regard to input usage. In addition, auxiliary measures to control input factor
prices should be implemented with price support policies simultaneously.

Data availability statement

The data that support the findings of this study are available from the
corresponding author upon reasonable request.
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