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Decomposition analysis of maize yield change in China

China, the world’s second largest producer and consumer of maize, has been a net 
importer since 2010. On the other hand, maize production nearly doubled during the period 
2000–2012, with a 28% increase in yield per harvested area. Accordingly, this study 
examined the effects of prices and quantities of agricultural inputs as well as climatic factors 
on maize yield in China.

Maize yield was decomposed using results from factor demand functions and from a crop 
response model. The results show that the annual yield rate change (1.8%) is decomposed to 
the decrease in seed density (–3.4%) and the increase in seed productivity (5.2%) (Fig. 1).
Values of the direct effect (–3.4%) and indirect effect through seed productivity (4.1%) of the
seed density imply negative correlation between seed density and yield. Seed density 
decreases with the rise in seed price (–3.8%), and this effect seems larger than those of other 
prices. When comparing the contribution of fertilizer content to seed productivity, the value 
of potassium (0.8%) is higher than the others. The rapid increase in fertilizer input (6.8%) is 
parallel with the higher cost of capital (2.8%). The result of regional analysis revealed that the 
yield decreases with lower seed density in several regions where seed density is lower than 
the average (Fig. 2). The contribution of land rent to feed density and fertilizer per area is 
higher in the Northeast and North China Plains, which are major maize producing areas. On 
the other hand, the contribution of capital, agricultural machines, and draught animals seems 
higher in the southern regions.

This study clarified the effects of each price and quantity of input goods on the maize 
yield. The result can help promote discussion on the effects of policies to increase maize yield 
in China. Furthermore, the results can bind macro-level individual studies on yield, economic 
factors, and agricultural input goods. However, there are several limitations. This study did 
not analyze the effects of disseminating higher yielding seeds and of improving production 
circumstances on the decreasing seed density. The effects of nutrient balance should also be 
analyzed in more detail.

(E. Kusano, H. Chien, Y. Chen [China Agricultural University], O. Koyama)
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Fertilizer product
per unit area

Fertilizer content
per unit area

Seed price
9.39 -3.83

Land rent
9.11 0.57

Fertilizer price Seed
0.10 0.00 0.60 0.60

Capital cost density
10.32 0.81 -3.36 -3.36

Labor cost
5.31 1.24 4.09

Others
--- 1.81

Seed price Urea Yield
9.39 0.17 0.27 0.18 1.83

Land rent ABC
9.11 -1.81 -13.26 -0.71

Fertilizer price Other N Nitrogen
0.10 0.00 3.95 -3.95 -17.13 -0.04 2.00 0.32

Capital cost DAP
10.32 0.01 4.85 0.40

Labor cost Compound productivity
5.31 0.68 11.53 2.17 5.19 5.19

Others CAP
--- 4.89 -7.00 -0.34

Seed price Other P2O5 Phosphorus
9.39 0.10 -42.38 -0.29 6.62 0.24

Land rent DAP
9.11 0.50 4.85 2.48

Fertilizer price Fertilizer Compound
0.10 -0.03 6.80 6.80 11.53 4.77

Capital cost MOP
10.32 2.78 11.27 0.67

Labor cost Other K2O Potassium
5.31 1.43 3.55 0.04 11.63 0.78

Others Compound
--- 2.02 11.53 10.92 Precipitation

-1.04 -0.02
Others
--- -0.22
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Seed
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Fig. 1. Effects of factors influencing change in maize yield, China (2004–2012)
The number below each item is the annual average rate of change (%). The numbers below 
the lines are the contributions of the left-hand items to the right-hand items, in percentage 
points. Values are calculated from data of 18 provincial-level divisions.
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(Legend: <0, 0 – 0.5%, 0.5 – 1.0%, 1.0 – 1.5%, >1.5%)

Fig. 2. Annual average rate of change of factors composing each item (in percentage points,
2004–2012 data)


