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Abstract 

The main idea of this senior thesis is about the impact of meat prices on inflation 

in China from 2000 to 2018. This proposal is going to demonstrate the research topic 

with an introduction and thesis statement. After that, the proposal will discuss the 

statistical method such as Granger Causal Relation Test and regression analysis used 

by this research. It will show the data from the State Statistics Bureau of China. By 

analyzing the data, some preliminary results and the potential outcome will be found, 

which will lead to further discussion for the research topic. If completed, the impact 

should be when the price level of meat increase, the inflation rate will increase 

consequently. Finally, the implications of research will be included. The limitations of 

this research will be examined, and some suggestions for other researchers will be 

concluded in this part as well. 
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Introduction 

Since the reform and opening up in 1978, several serious inflation in China has 

always been accompanied by sharp rises in the prices of grain and other major 

agricultural products. According to the National Bureau of Statistics (2019), food prices 

accounted for 70 percent of China's CPI growth from 2010 to 2015. The relationship 

between food price fluctuation and macroeconomy has become an important area of 

concern for both academia and government departments. With the rapid 

development of the Chinese economy, different kinds of meat have become an 

important part of the daily diet. Thus, meat prices concern the vital interests of every 

resident. Also, clarifying the causal relationship and interaction mechanism between 

meat price fluctuations and inflation is of great significance to ensuring the security of 

food supply, stabilizing meat prices and promoting the orderly operation of the 

macroeconomy in China. 

This research paper is about to test the impact of meat prices on inflation in China 

from 2010 to 2018. Although China has a long history of developing agriculture, 

including rearing poultry and pigs, the import market of meat has become more and 

more important in the Chinese meat market. Meat from the foreign market usually has 

price advantages compared with the domestic market. Therefore, Chinese meat price 

has become more volatile as the market reform goes deeper. One expected result for 

price changes is inflation. However, since these two factors can both affect the other, 

it is necessary to find out the relationship between meat prices and inflation. There 

are two main hypotheses for this research paper. The first one is that the price level of 
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meat hardly changed in China between 2000-2018. The second one is that when the 

price level of meat increases, the inflation rate will increase consequently. Eventually, 

I will explore what factors can affect the relationship between these two variables and 

make a conclusion. As for the data in this paper, the inflation level will be examined by 

using inflation rates in these years, and the price level will be examined by using CPI 

and PPI. In the previous research, for example, The Relationship Between Chinese 

Grain Price and Inflation Rate (Lu & Peng, 2001), it shows people that it is the price 

changes that cause inflation change rather than the inverse. However, that research 

focused on the grain price only, excluding other kinds of food in the Chinese market. 

In addition, the period they chose was between 1987-1999, which is 20 years ago from 

now. So the research result they provide can not provide a very useful reference for 

the current market. Thus, it is significant to research the relationship between meat 

price and inflation rate for nowadays market. It can help people to determine whether 

meat price is relatively stable in China compared with grain price and show people 

how the change of meat price affect inflation.  

 

 

Literature Review 

In the past 20 years (2000-2018), the meat price has been fluctuating several times 

in China. This literature will seek to explain what is the impact of meat price changes 

on inflation in China. Some theories tried to establish the relationship between food 

prices and inflation, the first one is that rising food prices lead to inflation According 
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to Liang and Long (2014), the increase of grain price will result in inflation is the view 

of many researchers and officials. The specific expression mode is that high demand 

for grain is driving up food prices, which will drive up grain prices and push up inflation 

expansion. Similarly, meat is also one of the most important food in the Chinese food 

market. As a result of income and population growth and other reasons, China's food 

demand has been rising for a long time. Moreover, the domestic supply of meat is not 

enough, which means that meat imports play a big role in the equilibrium of the 

Chinese meat market (Han, 2019). Thus, when some special events like swine fever 

happen in foreign suppliers, the supply of meat in the Chinese market will be in 

shortage. As a result, one possible hypothesis is that the price will increase and the 

inflation will occur consequently.  

 Some researchers state that food prices and inflation are not related directly, which 

is called the "labor market hypothesis" that food price fluctuations affect inflation 

Fluctuations in agricultural prices do not affect inflation directly. The effect may be 

realized through the labor market (Han, 2019). Rising grain prices will lead to an 

increase in the cost of living in cities. However, the increase in the cost of living did not 

raise wages because of the large surplus rural labor force in China. Therefore, wage 

increases will attract a new generation of migrant workers to the cities, reducing 

agricultural employment and causing prices to rise further. As for the meat market, the 

same thing may happen just like the grain market since this labor market theory can 

be applied to the meat market as well. However, there should be a new coefficient 

analysis to test whether the labor market is the intermediary between the price level 
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and inflation. 

 However, some researchers believe that inflation will increase food prices. To 

illustrate, inflation will lead to an increase in the nominal price of food (Charlebois, 

McCormick & Juhasz, 2016). However, Bhattacharya & Sen believe that the impact of 

inflation on food prices should be examined at both nominal prices and real prices 

(2018). Inflation affects real food prices by changing the way farmers store food. To 

illustrate, when inflation is high, farmers have higher expectations of future inflation, 

so they have the motivation to increase their real assets with value-preserving function. 

Because farmers are more restricted in the choice of assets, grain storage is a real asset 

with strong liquidity and low transaction cost for farmers. Thus, when the inflation 

expectations are higher, farmers will increase the amount of grain stored in a balanced 

sense, thereby increasing the shortage of grain supply and demand and the real price. 

As for this research related to meat, framers may have the same incentive to store 

more meat during the inflation period. Consequently, both the nominal price and 

nominal price will increase. This theory can help determine whether the increase in 

meat prices is the result of inflation. 

To evaluate the relationship between meat price and inflation, Liang and Long use 

the Granger Causal Relation Test to show that In both the short and long term, the 

inflation movement leads the market food price movement. Thus, inflation has 

Granger causality on food prices (2014). The theory that rising food prices lead to 

inflation was proved by the test conducted by researchers. Nevertheless, Han argues 

that the Granger Causality Test may have the absence of relevant variables, that is, the 
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causal relationship between food prices and prices may be related to the third variable.  

 To avoid the above problems, an error correction model or vector error correction 

model should be established to study the short-term and long-term equilibrium 

relationship between food prices and price index (2019). He believes that existing 

studies focus on the direction of food price fluctuation and inflation, but ignore the 

discussion on the internal mechanism of mutual influence. Therefore, an in-depth 

study on the impact of price fluctuations of different food varieties on inflation and its 

impact path on CPI is quite significant. Han argues that both the liner method and 

nonlinear method can be applied to determine the relationship between food price 

changes and inflation. The Granger test method is to estimate the standard vector 

autoregression model and to determine whether there is a Granger causality and trend 

through F test on whether the whole lag terms of explanatory variables have an 

explanatory effect. As for the nonlinear method, the causality test was first widely 

applied in the financial field. For example, Baek & Brock studied the non-linear 

causality between money supply and income by using correlation integral, a statistical 

index that can reflect spatial probability. Hiemstra & Jones used the same method to 

study the non-linear causal relationship between stock prices and trading volumes 

(2019). 

 One important component of food is grain. Zhou has researched to establish the 

relationship between grain price fluctuation and inflation. He found that since 1990, 

the change of food price in China is basically consistent with the changing trend of CPI, 

and generally speaking, the fluctuation range of CPI is smaller than that of food price. 



 6 

Specifically, the fluctuation of China's food price and CPI can be divided into three 

stages, namely the rapid rise stage from 1990 to 1997, the rapid decline stage from 

1998 to 2002 and the steady rise stage from 2003 to 2016 (2018). Zhou concluded that 

there is a significant positive correlation between China's grain price and the CPI price 

level, and there is a long-term stable equilibrium relationship. For every 1% increase 

in grain price, CPI will rise by 0.36%. 

 As for the meat, no one has done any research about the relationship between 

meat prices and inflation in China yet. However, China is the world's largest meat 

market, and the demand for meat in China is growing now (Charlebois, McCormick, & 

Juhasz, 2016). Zhang, Wang, & Martin, says there will be a potential meat market 

expansion in China, and Chinese estimated increase in meat demand will eventually 

stimulate greater meat imports (2018). Lusk, & Tonsor also tested meat price 

elasticities in China in 2014 in terms of pork, beef, mutton, and chicken. They found 

that mutton had the largest price elasticities, and pork had the smallest price 

elasticities. They also show that “pork consumption will increase at a quantity much 

larger than other meat items shortly, assuming that consumer income will continue to 

increase” (2016). Therefore, pork will play the most important role in the Chinese meat 

market. Likely, the change in pork price will strongly affect the price level of meat in 

recent 10 years.  

 

Research Approach 

This research is going to use a quantitative method to find a solution to the 
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research questions. Firstly, the hypothesis I is that the price level of meat hardly 

changed compared with other kinds of food in China between 2000-2018. To be 

specific, the price level will be represented by both CPI and PPI, which can show the 

price levels from different perspectives. To calculate the volatility of meat price in this 

period, the arithmetic average, mode, median, and standard deviation of CPI and PPI 

will be determined. For the sake of comparison, the standard deviation of all the food 

will be calculated as well. By comparing these two results, the hypothesis I will either 

be accepted or rejected.  

Due to the wide range of food price statistics in China, the use of meat price 

indicators in domestic studies is relatively confused. The circulation and price of meat 

in China have long been regulated by the government, so different types of meat price 

data are generated, such as government purchase price, market price and the average 

price of the two types of data; Administrative price includes order price, purchase price, 

order price, and protection price, while market price includes producer price, 

wholesale price, and retail price. Many scholars use the market price to reflect the 

food price level, and some scholars use the national purchasing price index to study 

the long-term equilibrium relationship between food prices and inflation under the 

background of strong government intervention in the food market. In addition, some 

scholars use the CPI data to study the impact of food prices on CPI. For this research, 

the market price of meat is used since it is more closed to the daily diet, and the 

fluctuation is more visible in the market. The government market policy will not be 

discussed in this session. 
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The Change Rates CPI and PPI of meat from 2000-2018 

 CPI Change Rate PPI Change Rate 

2000 -9.3% -8.9% 

2001 -1.5% -3.9% 

2002 1.6% 2.9% 

2003 -0.5% 0.4% 

2004 3.3% 3.0% 

2005 17.6% 17.1% 

2006 2.5% 3.0% 

2007 -2.9% -2.7% 

2008 31.7% 31.0% 

2009 21.7% 21.7% 

2010 -8.7% -10.9% 

2011 2.9% 3% 

2012 22.6% 26.2% 

2013 2.1% -0.3% 

2014 4.3% 2.4% 

2015 0.4% -2.9% 

2016 5.0% 4.2% 

2017 6.25% 10.4% 

2018 -2.75% -9.2% 
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Inflation Rate in China from 2000-2018 

Year Inflation Rate 

2000 0.4% 

2001 0.7% 

2002 -0.8% 

2003 1.2% 

2004 3.9% 

2005 1.8% 

2006 1.5% 

2007 4.5% 

2008 5.9% 

2009 -0.7% 

2010 3.3% 

2011 5.4% 

2012 2.6% 

2013 2.6% 

2014 2.0% 

2015 1.4% 

2016 2.0% 

2017 1.6% 
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2018 2.1% 

 

 

 

As for hypothesis II, which is when the price level of meat increases, the inflation 

rate will increase consequently. To test the relationship between the price level of 

meat and the inflation rate, it is necessary to figure out which factor is the independent 

variable and which variable is the dependent variable. According to hypothesis II, the 

price level is assumed to be the independent variable that causes the other factor 

changes. Granger Causal Relation Test to determine which variable is the independent 

variable. For previous researchers, Han discusses the relationship between food price 

changes and inflation in his journal Food price volatility and inflation in China: a review 

(2019). He found that most researchers stated that the food price volatility is the 

independent variable of the causality. The annual PPI of meat in the period 2010-2018 

will be used to represent the price level. The percent changes in PPI will show the price 

level change in different years. As for the inflation rate, the percent change will also be 
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calculated. Then, Granger Causal Relation Test will be conducted to determine which 

factor is the independent variable. EVIEWS 10 is a good platform to conduct the 

Granger Causal Relation Test. For this test, the confidence level is 95%. The null 

hypothesis is that the change in the price level of meat does not cause an increase in 

inflation. If the probability is not larger than 0.05, the null hypothesis will be rejected, 

which means the first factor does cause the second factor to happen. Similarly, another 

null hypothesis will be made as well, that is, the increase in inflation will cause a 

change in the price level of meat. After doing the calculation, this null hypothesis will 

be either rejected or accepted depending on the probability. Once the relationship 

between the price level of meat and the inflation rate is established, further research 

will be conducted to determine the regression relationship between these two 

variables. The regression analysis function in Excel is going to be used to determine 

the relationship between the price level of meat and the inflation rate. The correlation 

coefficient R will be calculated as a result. If R is smaller than 0.4 but larger than 0, 

there should be a weak relationship between these two factors. If R is larger than 0.6 

but smaller than 1, there should be a strong relationship between these two factors. 

The detail of the interpretation of the correlation will be shown on the following table. 

 

Interpretation of the Size of a Correlation (positive) 

Range of correlation coefficients Degree of correlation 

0.80-1.00 Very strong positive 

0.60-0.79 Strong positive 
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0.40-0.59 Moderate positive 

0.20-0.39 Weak positive 

0.00-0.19 Very weak positive 

 

Moreover, some factors that can affect the relationship between the price level of 

meat and the inflation rate will be explored through this research. To illustrate, the 

import policy of China in this period will be collected through reports and news in that 

year. Then, people can find out whether there is a big fluctuation in the price level and 

inflation rate after the policy changes. Also, the increased cost of the labor market in 

rural areas may contribute to the increase in the inflation rate as a medium of price 

level change. The data about labor supply and wage levels in rural areas will be 

collected from the State Statistics Bureau. After that, a small regression test will be 

used to determine whether the increase in the labor cost of rural areas can affect the 

inflation rate overall.  

 

 

Testing Results and Findings 

For the hypothesis I, which is that the price level of meat did not fluctuate a lot 

compared with other kinds of food market, both the change rates of CPI and PPI for 

meat, grain, and vegetable market are calculated to make the comparison. The figure 

is showing in the next page. In addition, the standard deviation and median for the 

change rates of CPI is calculated in the table below 



 13 

Market Standard deviation for the CPI 

change rate 

 

Median for CPI change rate 

Meat 0.108117633 2.50% 

Grain 0.073457909 2.70% 

Vegetable 0.068439797 7.90% 

  From this table, it is clear that meat market has the largest standard deviation 

compared with grain market and vegetable market. Therefore, the price level of meat 

changed with a larger fluctuation compared with other kinds of food in China between 

2000-2018, which means the hypothesis I would be rejected. The Chinese meat market 

is not a self-supply market anymore. A huge amount of meat is from the import of 

other countries like Russia and Argentina. Thus, once the foreign market encounters 

some big events like illness or an increase in tariff, the supply will change immediately, 

which will result in a price change in the Chinese meat market. As the figure and table 

show, the CPI and PPI of meat prices are not stable from 2000-2018. Consequently, it 

is not amazing to find that the standard deviation of the price level of meat change is 

a large number after the calculation. 

 

The fluctuation of meat prices from 2000-2018 
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The Change Rates CPI and PPI of grain from 2000-2018 

 

 

The Change Rates CPI and PPI of vegetable from 2000-2018 
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For the second hypothesis, however, before the Granger Causal Relation Test, 

some preliminary tests need to be done since the data is collected in a continuous 

period. Therefore, the Unit Root Test will be used to prove whether the data is 

stationary enough to do the Granger Causal Relation Test. Otherwise the spurious 

regression may happen because those two variables are not related even though there 

is a regression coefficient between them. The Unit Root Test will be applied to both 

the change rate of CPI, PPI and the inflation rate in the time period between 2000-

2018. If the result show that the collected data is stationary enough, then Granger 

Causal Relation Test will be conducted in the next step. If not, one more test called Co-

integration Test will be used to determine whether these two group of data do have a 

long term equilibrium. If they have a long term equilibrium, then Granger Causal 

Relation Test will be conducted in the next step. Otherwise the hypothesis II will be 

rejected since these two group of data have spurious regression. First the Unit Root 

Test is conducted, and the result is showing at the next two figures 
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The result of Unit Root Test of the change rates of CPI 

 

 

The result of Unit Root Test of the inflation rates 

 

Since both the figures show that in the 5% level, the null hypothesis that the group 

of data has a unit root will be accepted, so thees two groups of data are not stationary 

enough to conduct the Granger Causal Relation Test. Therefore, the Co-integration Test 

will be used to determine whether these two group of data do have a long term 

equilibrium in the next step. And the result is showing at the next figure. 

 

Co-integration Test Result 
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The result indicate that there are two cointegrating equations at the 0.05 level, 

which means these two group of data do have long term equilibrium, so in the next 

step the Granger Causal Relation Test will be conducted to determine the final 

relationship between the inflation rate and prices level of meat market. Finally, one of 

the potential outcomes is that there should be a positive regression relationship 

between meat price changes and inflation rates. To be more specific, the meat price 

changes should be the independent variable. In the long term, inflation is leading the 

market in meat prices. On the contrary, the price of food in the market does not lead 

to inflation, so the price of food does not have a Granger cause of cause and effect on 

inflation. This conclusion should be applied to all kinds of meat that discussed in this 

research, including pork, beef, and poultry meat.   

 

 The determination of the degree of lag 
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A simple VAR model is used in this stage to find the optimal degree of lag for the 

Granger Causal Relation Test in this research. From the result, the AIC shows the 

optimal lag with the star which is in the line of 2. Therefore, 2 will be used as the 

degree of lag in the final test. 

 

Granger Causal Relation Test 

 

Since the probability of both the two null hypotheses is less than 0.05. The two null 

hypotheses should both be rejected. The final result show that the inflation has the 

Granger Causal Relation over the price level of meat market, and the price level of 

meat market also has the Granger Causal Relation over the inflation rate. They have a 

reciprocal causation in these 20 years. Therefore, the hypothesis II should be rejected 

in this research. Since there is no independent variable and dependent variable based 

on the result, the regression test will be meaningless because of the multicollinearity 

between these two variables. 
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Conclusions 

This research paper is aimed to test the two main hypotheses. The first one is that the 

price level of meat hardly changed in China between 2000-2018. As the testing results 

showing above, the meat market in China has the largest change rate of CPI compared 

with grain market and vegetable market. Therefore, the meat market does have a very 

big fluctuation compared with other kinds of food market. One possible explanation is 

that Chinese meat market is not a self-supply market. A huge amount of meat is from 

the import of other countries like Russia and Argentina. Thus, once the foreign market 

encounters some big events like illness or an increase in tariff, the supply will change 

immediately, which will result in a price change in the Chinese meat market. As the 

results show, the CPI and PPI of meat prices are not stable from 2000-2018. 

Consequently, it is not amazing to find that the price level of meat market was more 

volatile. 

  For the second hypothesis, since the Granger Causal Relation Test show that the 

price level of meat market and the inflation rate have a reciprocal causation in these 

20 years, the hypothesis II should be rejected in this research. Since there is no 

independent variable and dependent variable based on the result, the regression test 

will be meaningless because of the multicollinearity between these two variables. As 

mentioned in the literature review part, according to Liang and Long (2014), the 

increase of grain price will result in inflation. The research result is not consistent with 

the result they had in the previous research. One possible explanation is that the time 

period for the two research is very different. The first one used the data from 1987 to 
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1999, the other used the data from 2000 to 2018. Another possible explanation is that 

degree of lag may be different in the Granger Relation Test. In the research of Liang 

and Long, they did not show the detail for the determination of the degree of lag. 

However, in this research, the optimized degree of lag is used by the calculation of 

EVIEWS 10 to conduct the final test. The result would be very different depending on 

different lag degrees. Since the testing result in this research shows that the inflation 

rate and price level of meat have a reciprocal causation in these 20 years, one possible 

hypothesis about the labor market could be applied to explain the phenomenon here. 

Fluctuations in meat prices may not affect inflation directly. The effect may be realized 

through the labor market. Rising meat prices will lead to an increase in the cost of 

living in cities. However, the increase in the cost of living did not raise wages because 

of the large surplus rural labor force in China. Therefore, wage increases will attract a 

new generation of migrant workers to the cities, reducing agricultural employment 

and causing prices to rise further.  

This research paper still has several limitations. It is expected that future 

researchers can gain experience from this research, and improve the research with 

further findings. Firstly, the period this research focusing on is from 2000-2018. Thus, 

it is not a very long period and it can not show the overall fluctuation after the reform 

and opening up in China. In addition, time data about CPI and PPI are calculated 

annually, so the short term effect of price changes and inflation can not be shown 

properly through this research. Further research could use monthly data to explore 

the short term relationship between meat price changes and inflation rates.  
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Secondly, Granger test based on the VAR model has limitations, that is because 

price data is usually a first-order integration process and it is directly used for 

regression analysis. There may be spurious regression, and the Granger causality 

contained in the long-term relationship may be missed in the analysis with the first-

order difference component. Furthermore, the Granger causality test may be the lack 

of relevant variables, namely the causal relationship between food prices and 

commodity prices may be linked to the third variables (e.g., agricultural production 

elements price). Granger causality is not a general causal relationship, and cannot 

reflect the relationship between the two, it may produce a spurious relationship. 

Under this research, only the causality of meat price changes and the inflation rate is 

tested. However, there may be some other factors that could play roles as a medium 

between these two factors. For further research, they can make some hypotheses of 

different kinds of medium and prove if there can interact with the meat price changes 

and inflation. 

Although there are some limitations to this research, some contributions could 

also be generated after this research. Excessive adjustment of meat price to price 

changes may have an impact on food price security, farmers' income and 

macroeconomic operation. With the gradual relaxation of exchange rate control and 

further liberalization of agricultural trade after the deepening of reform, the 

interaction between a meat market and macro-economy will be of more practical 

significance. Thus, it is important to make the relationship between food prices and 

inflation more clear. Moreover, before this research, existing studies focus more on the 
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direction of food price fluctuation and inflation but ignore the discussion on the 

internal mechanism of mutual influence. On the one hand, most studies take the 

average value of different grain prices as a measure of grain prices, ignoring the 

difference between different grain varieties and inflation. On the other hand, due to 

the lack of relevant data, existing literature did not properly decompose CPI, to study 

the impact intensity and lasting effect of food price fluctuations on different 

components of CPI. There exist correlation and synchronism between the fluctuation 

of different agricultural prices, which has a domino effect. Therefore, an in-depth study 

on the impact of price fluctuations of different grain varieties on inflation and its path 

of impact on CPI can provide a reference for China to formulate targeted 

macroeconomic measures. 
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