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陈岳云: 农业的国际比较 —  

中国可以从其他国家学到什么 

摘要 

农业是所有经济体的重要产业，因为它提供人类食物等基本需求。随着生产率提

高和日益全球化，农业行业的总产出 （或 GDP）和就业的比例在许多国家已经越来越

低，包括发达国家和发展中国家。如何在其经济结构变化过程中稳定和改善这个重要行

业是一个挑战性的问题。本文比较了不同国家的农业并侧重于像中国这样发展中国家如

何可以借鉴其他发达国家经验来加强和改进自己的农业产业。 

关键词︰ 农业产业，经济结构、 经济增长，全要素生产率。 
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Abstract 

Agriculture is an important industry in all economies since it provides basic needs and 

feeds people. With the improvements of its productivity and increasing globalization, the shares 

of the total outputs (or GDPs) and employments from the agriculture industry have been  

increasingly less in many countries, including both developed and developing countries. How to 

stabilize and improve this important industry during its economic structure change is a 

challenging issue to many countries. This paper compares the agriculture industry in different 

countries and focuses on how developing countries like China can learn from other developed 

countries on strengthening and improving  their own agriculture industry. 
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I. Introduction 

In the past several years China’s economy has slowed down significantly. In 2015, its annual growth 

was 6.9%, much lower than the annual growth rate of 8-10% in the previous decades. Its service industry has 

surpassed the industrial industry in terms of the total outputs. In 2015, the service industry shared 50.5% of its 

total GDP; that was 40.5% for the industrial industry and 9% for the agriculture industry.  

As many developed countries have experienced, the service industry will be increasingly important and 

the agriculture industry become less significant when an economy advances.   Agriculture’s shares of the GDP 

and employment in China will further be decreased in coming decades.  

Agriculture is still an important industry in all economies since it provides basic needs and feeds people. 

China has a huge population of more than 1.35 billion people. Maintaining a strong agriculture industry will be 

crucial to China’s future—the stability of the economy and society and its independence of food supply.  

How to stabilize and improve this important industry during its economic structure change is a 

challenging issue to many countries. This paper compares the agriculture industry in different countries and 

focuses on how developing countries like China can learn from other developed countries on strengthening and 

improving their own agriculture industry. 

The US agriculture sector only employs 1.6% of total labor but it produces necessary food not only 

providing to its own people but also exporting to other countries. China currently has about 30% of labor 

working in the agriculture and related sectors, but it still needs to import huge amounts of agricultural products 

each year. Therefore, China has large potential to improve its agriculture industry’s productivity. Lessons and 

experiences from developed countries like the US will be very useful to China.  

II. Comparisons of China with Others - Economic Structure 

Table 1 provides basic information for six countries-China, US, Japan, Germany, India and South Korea on its 

population, GDP, arable land, fresh water, trade, etc.  

Table 1. Comparisons of China with other countries in terms of population, GDP, land, water, and trade  (2013) 

 

 China   US   Japan   Germany   India  

 South 

Korea  

Total 

Population 1,357,380,000 316,497,531 127,338,621 80,645,605 1,279,498,874 50,219,669 

% of World 

Population 18.92% 4.41% 1.77% 1.12% 17.83% 0.7% 
Total GDP 

(US$) 9,490,602,600,148 16,768,053,000,000 4,919,563,108,372 3,730,260,571,357 1,861,801,615,478 1,305,604,961,393 

GDP per 

capita (US$) 6,991.85 52,980.04 38,633.71 46,254.98 1,455.10 25,997.88 
% of World 

GDP 12.47% 22.03% 6.46% 4.90% 1.72% 2.45% 



 

4 
 

Total Land 

(sq.km) 9,388,211 9,147,420 364,560 348,540 2,973,190 97,466 
Total Arable 

Land 

(hectares) 105,720,000 151,837,000 4,237,000 11,876,000 157,000,000 1,495,800 

Arable Land 

per capita .08 .48 .03 .15 .12 .03 
Total Fresh 

Water (billion 

cubic meters) 554.10 478.40 90.04 32.30 761.00 25.47 

Total Trade 

(million US $) 4,693,141 5,002,218 1,855,906 3,244,603 1,054,824 1,292,923 

% of the 

World Trade 12% 13% 5% 8% 3% 3% 
% of 

Trade/GDP  43.91% 30.13% 35.14% 85.32% 53.28% 102.77% 
 

Table 2 compares China with other countries in terms of the economic structure. Except for India, the 

agriculture industry’s shares of GDPs and employments are much higher in China than in the others.   

        Table 2 Comparisons of China with other countries in terms of economic structure (2013) 

   China   US   Japan   Germany   India  

 South 

Korea  

% of GDP in 

Agriculture (2013) 9.41 1.45 1.21 0.86 17.96 2.34 
% of GDP in Industry 

(2013) 43.67 20.50 26.21 30.71 30.73 38.41 
% of GDP in Service 

(2013) 46.92 78.05 72.58 68.43 51.31 59.25 
Total labor force (2010) 781,054,640 157,632,611 66,740,831 41,936,673 471,277,041 24,955,811 

% of labor force in 

Agriculture(2010) 

36.70 1.60 3.70 1.60 51.10 6.60 

% of Labor in Industry 

(2010) 

28.70 17.20 25.60 28.40 22.30 17.00 

% of labor in Service 

(2010) 

34.60 81.20 69.70 70.00 26.60 76.40 
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Graph 1 is the changes of the economic structure from 1970 to 2012 in South Asia, East Asia, European 

Union, and US.  It is clear that even in South Asia and East Asia, the agriculture’s share of the GDP shrank 

significantly.   

Graph 1. Changes of the Economic Structure from 1970-2012 

 

 

III. Agriculture Industry Comparisons 

               Table 3 gives the total agriculture outputs in different levels of countries from 1965-2012. China’s share  

of the world agriculture output was about 10-12% in 1960s, 1970s, and 1980s. Since 2000, its relevant share has  

increased to 20% or above. 

 
Table 3. Gross Agricultural Production (smoothed using Hodrick-Prescott filter, λ=6)  

 (1961-2012) 
Income 

Class 1965 1970 1980 1990 1995 2000 2005 2006 2007 2008 2009 2010 2011 2012 
Low 

income 40,602,262 45,896,512 55,056,180 67,762,629 73,266,522 86,041,408 105,407,910 110,227,395 115,178,814 120,261,480 125,277,418 130,064,823 134,341,010 138,229,532 

Lower-
middle-
income 128,309,419 147,987,423 192,354,097 274,525,110 326,922,450 371,480,413 434,604,454 452,048,554 469,113,837 485,192,860 500,773,821 517,154,334 533,813,426 550,046,695 

Middle-
income-
upper 198,534,185 231,210,327 321,129,896 460,949,019 571,733,763 688,825,832 817,787,314 846,790,923 876,412,492 905,715,164 934,222,758 963,209,238 992,510,009 1,021,668,479 

Middle-
income-
upper(no 
China) 112,537,262 129,916,684 178,606,972 231,472,765 265,691,498 307,511,480 364,373,275 376,086,169 387,400,256 398,059,115 408,444,302 419,697,450 431,538,185 443,659,861 

China  85,996,923 101,293,643 142,522,924 229,476,254 306,042,265 381,314,351 453,414,040 470,704,754 489,012,235 507,656,050 525,778,456 543,511,788 560,971,824 578,008,617 

High-

income 328,005,377 359,674,545 433,398,633 472,232,612 501,827,245 535,275,039 546,232,304 548,750,850 552,120,981 555,884,508 559,179,326 561,722,162 564,056,578 566,811,318 
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Transition 
economie
s 149,221,437 174,152,449 198,859,496 210,185,673 163,466,633 148,792,007 161,389,431 162,671,830 164,218,990 166,392,234 168,578,896 171,127,561 174,841,496 178,838,765 

World 844,672,679 958,921,256 1,200,798,302 1,485,655,044 1,637,216,612 1,830,414,699 2,065,421,413 2,120,489,552 2,177,045,114 2,233,446,247 2,288,032,219 2,343,278,118 2,399,562,519 2,455,594,788 

China's % 0.10 0.11 0.12 0.15 0.19 0.21 0.22 0.22 0.22 0.23 0.23 0.23 0.23 0.24 

 

Agriculture Inputs (1965-2012) 

  In order to better understand the agriculture industry, one also needs to compare its inputs. Table 4 

provides agriculture land information of different levels of economies. China’s share of the world total 

agriculture land had been quite stable from 1965 to 2012, ranging between 13-14%.   Compared with its output 

share, China’s land productivity was above the world average since 2000. Using 13-14% of the world’s 

agriculture land, China produced about 22-24% of the world’s agriculture products.  

Table 4. Agricultural Land  
1000 Ha of Rainfed Cropland Equivalents (Rainfed Cropland, Irrigated Cropland and 

Pasturement Pasture, weighted by   relative quality)   
    Income 

Class 1965 1970 1980 1990 2000 2005 2006 2007 2008 2009 2010 2011 2012 

Low 

income 101,057 108,684 114,026 135,336 152,040 174,139 174,888 176,259 183,757 184,062 190,350 192,013 196,355 

Lower-

middle-

income 398,550 418,963 448,958 500,974 561,352 587,885 588,972 591,155 596,025 591,854 593,901 600,124 598,568 

Middle-

income-

upper 435,536 462,557 506,852 537,719 573,611 594,259 598,642 597,308 605,166 610,505 618,567 625,160 629,397 

Middle-

income-
upper(no 

China) 212,013 229,901 252,423 273,687 287,808 306,858 308,271 308,962 310,091 311,542 315,377 317,702 319,194 

China  223,524 232,656 254,429 264,032 285,803 287,401 290,371 288,345 295,075 298,963 303,189 307,457 310,203 

High-

income 495,304 512,340 514,010 519,949 507,406 497,139 487,431 483,503 482,224 477,379 470,616 473,032 476,744 

Transition 

economies 326,895 329,459 341,831 344,346 315,964 308,351 308,123 307,741 307,638 308,460 304,799 306,228 304,639 

World 1,757,343 1,832,003 1,925,678 2,038,324 2,110,373 2,161,773 2,158,055 2,155,966 2,174,809 2,172,259 2,178,232 2,196,556 2,205,703 

China's 

% 0.13 0.13 0.13 0.13 0.14 0.13 0.13 0.13 0.14 0.14 0.14 0.14 0.14 

 

Irrigation Area 

 Table 5 is the irrigated area of the world. China had been around 20% of the world’s total irrigated area, 

which is a little lower than 22-24% of the world’s total output but higher than its agriculture land share (14%).  
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                                                                      Table 5. Irrigated Area 

Area equipped for irrigation (1000 Ha) 

           Income 
Class 1965 1970 1980 1990 2000 2005 2006 2007 2008 2009 2010 2011 2012 

Low 

income 5,263 5,994 8,426 11,632 15,042 16,290 16,541 16,629 16,711 16,822 16,983 17,085 17,151 

Lower-

middle-

income 51,621 57,975 71,047 86,353 102,813 109,712 110,676 111,470 112,668 113,363 113,478 113,691 113,303 

Middle-

income-
upper 51,559 57,794 71,236 81,745 93,810 99,268 100,641 102,151 104,806 106,242 107,981 109,737 110,810 

Middle-

income-
upper(no 

China) 18,431 20,807 26,348 34,342 39,990 44,239 44,890 45,633 46,334 46,981 47,633 48,055 48,319 

China  33,128 36,987 44,888 47,403 53,820 55,029 55,751 56,518 58,472 59,261 60,348 61,682 62,491 

High-

income 35,775 38,328 43,943 49,094 51,087 51,582 51,349 51,279 51,309 50,958 50,850 50,745 50,852 

Transition 
economies 11,793 13,701 21,867 26,689 24,256 23,555 23,412 23,414 23,255 23,202 23,241 23,238 23,222 

World 156,011 173,792 216,519 255,513 287,008 300,407 302,618 304,943 308,749 310,588 312,533 314,496 315,338 

China's % 0.21 0.21 0.21 0.19 0.19 0.18 0.18 0.19 0.19 0.19 0.19 0.20 0.20 

 

Labor Inputs 

 Table 6 shows the labor inputs in the agriculture industry. China’s share of the world’s total agriculture 

labor had been 30% or more before 2006, and since then it had been decreasing over the years but still was 23% 

or higher. Since China’s agriculture output share was about 24%, its labor productivity in the agriculture 

industry was only about the world average. In other words, China used the world’s 23-24% of the labor to 

produce the similar percentage of the outputs.   

Table 6. Agricultural Labor 

(1000 persons economically active in agriculture, +15 yrs, male+female) 

         Income 

Class 1965 1970 1980 1990 2000 2005 2006 2007 2008 2009 2010 2011 2012 

Low 

income 95,769 105,010 124,541 156,999 192,626 213,744 217,615 221,539 225,740 230,010 234,372 238,835 243,388 

Lower-
middle-

income 238,514 255,721 303,247 362,201 415,210 442,288 447,739 452,635 457,808 462,887 467,870 

 
472,745 

 477490 

Middle-
income-

upper 299,775 346,848 366,542 472,194 443,632 417,271 401,921 389,176 380,555 369,645 359,454 345,479 336,653 

Middle-
income-

upper(no 

China) 65,815 68,738 75,322 83,054 83,202 82,852 82,515 81,866 81,325 80,745 80,144 79,539 78,923 

China  233,960 278,110 291,220 389,140 360,430 334,419 319,406 307,310 299,230 288,900 279,310 265,940 257,730 

High-

income 50,829 43,161 34,892 26,780 19,051 16,265 15,788 15,259 14,781 14,337 13,910 13,486 13,086 
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Transition 

economies 52,662 50,185 42,889 38,782 37,145 32,104 31,242 30,090 29,400 29,533 28,612 28,627 28,317 

World 737,550 800,925 872,111 1,056,956 1,107,664 1,121,671 1,114,305 1,108,699 1,108,284 1,106,411 1,104,218 1,099,172 1,098,933 

China's % 0.32 0.35 0.33 0.37 0.33 0.30 0.29 0.28 0.27 0.26 0.25 0.24 0.23 

 

Farm machinery 

 Table 7 presents information on farm machinery. China’s share of the world’s far machinery was lower 

than 20% before 2008 and was about 21-24% since then. Thus, China’s farm machinery use was about the 

world average recently and was less than the average before 2008.  

Table 7. Farm machinery  

Number of 40 CV Tractor-Equivalents in Use Machinery Units (4w, 2w tractors, harvester-threshers, milking machines, 

aggregated by CV/machine weights) 
   Income 

Class 1965 1970 1980 1990 2000 2005 2006 2007 2008 2009 2010 2011 2012 
Low 

income 64,808 86,550 120,661 164,552 283,950 428,605 453,818 477,217 504,482 543,967 579,559 621,378 669,461 
Lower-

middle-

income 172,289 302,115 869,588 1,962,859 3,871,252 4,975,140 5,189,550 5,429,172 5,674,636 5,928,355 6,224,893 6,516,285 6,829,042 

Middle-

income-

upper 996,345 1,372,784 3,411,437 6,162,405 9,180,079 10,496,932 11,000,370 11,579,246 12,921,280 13,642,156 14,352,049 15,098,626 15,726,335 

Middle-
income-

upper(no 

China) 815,271 1,065,033 2,090,849 3,235,224 4,296,374 4,348,097 4,396,375 4,474,241 4,565,403 4,670,375 4,859,921 5,032,379 5,247,440 

China  181,074 307,750 1,320,588 2,927,181 4,883,705 6,148,836 6,603,995 7,105,005 8,355,877 8,971,782 9,492,128 10,066,248 10,478,894 

High-

income 11,864,892 13,905,374 16,603,967 17,849,612 16,977,424 16,206,408 16,125,786 16,002,495 15,927,163 15,849,498 15,814,573 15,828,449 15,926,086 

Transition 

economies 1,930,410 2,675,331 4,465,017 5,809,601 4,523,977 4,236,281 4,265,548 4,301,008 4,291,816 4,302,751 4,376,202 4,462,433 4,471,333 

World 15,028,745 18,342,155 25,470,669 31,949,029 34,836,681 36,343,366 37,035,073 37,789,138 39,319,378 40,266,727 41,347,275 42,527,171 43,622,257 

China's % 0.01 0.02 0.05 0.09 0.14 0.17 0.18 0.19 0.21 0.22 0.23 0.24 0.24 
 

Synthetic Fertilizer Consumption 

 Table 8 gives the data of the world’s synthetic fertilizer consumption. China’s use of synthetic fertilizers 

was quite low in 1960s and 1970s, compared with the world’s average (also given its world’s agriculture output 

share in the same time periods). During the 1990s, its share of the world  synthetic fertilizer consumption 

matched its output share, but since 2000, its share was about 30%, so that  China used and relied on synthetic 

fertilizers too much.  Appropriate use of synthetic fertilizers can improve agriculture productivity and increase 

outputs but overuse of that will have side effects. Lands may be polluted and/or destroyed.   

Table 8. Synthetic Fertilizer Consumption  



 

9 
 

Tons of N. P205, and K2O nutrients of fertilizer consumption 

           Income 

Class 1965 1970 1980 1990 2000 2005 2006 2007 2008 2009 2010 2011 2012 

Low income 367,017 758,395 1,735,983 2,486,901 2,703,733 2,805,854 2,845,196 3,055,291 2,599,391 2,826,193 3,348,757 3,669,205 3,787,163 

Lower-

middle-

income 1,951,818 3,805,413 10,113,586 20,543,321 28,914,066 34,854,940 35,989,321 37,215,646 39,483,688 42,060,441 44,268,349 44,065,324 42,102,761 

Middle-

income-

upper 4,259,853 8,283,844 26,657,747 40,579,984 54,369,232 68,803,117 72,463,830 76,276,511 70,053,666 70,980,389 74,425,089 78,552,369 81,029,366 

Middle-

income-

upper(no 

China) 2,227,853 4,364,844 11,391,747 13,816,384 19,621,232 22,134,817 23,095,830 25,114,911 21,631,966 22,080,389 24,525,789 26,452,369 27,629,366 

China  2,032,000 3,919,000 15,266,000 26,763,600 34,748,000 46,668,300 49,368,000 51,161,600 48,421,700 48,900,000 49,899,300 52,100,000 53,400,000 

High-

income 30,354,456 39,193,506 49,896,587 45,913,465 43,711,611 41,334,652 42,727,620 42,375,802 33,676,786 37,670,642 40,508,132 40,467,041 41,342,421 

Transition 

economies 10,732,331 18,166,271 29,910,500 31,554,000 7,362,400 8,774,424 8,919,865 9,785,056 9,902,149 9,912,804 10,013,457 11,215,621 11,494,673 

World 47,665,476 70,207,430 118,314,403 141,077,670 137,061,042 156,572,986 162,945,831 168,708,306 155,715,679 163,450,469 172,563,784 177,969,558 179,756,384 

China's % 0.04 0.06 0.13 0.19 0.25 0.30 0.30 0.30 0.31 0.30 0.29 0.29 0.30 

 

Agriculture Input Annual Growth 

 Table 9 shows the world’s annual agriculture input growth. It was 3% in the 1960s and 2% in the 1970s, 

1980s, and 1990s. Since then, it was only about 1%. China’s agriculture input was more than the world average 

before 2006, but since then it was lower generally.    

Table 9. Agricultural Input Growth 

(Aggregated using factor shares as eights; ag land=rainfed cropland equivalents 'Land Q3') 
       Income 

Class 1965 1970 1980 1990 2000 2005 2006 2007 2008 2009 2010 2011 2012 
Low 

income 0.015 0.032 0.018 0.013 0.017 0.025 0.032 0.026 0.027 0.020 0.032 0.026 0.020 
Lower-

middle-
income 0.013 0.023 0.023 0.011 0.019 0.013 0.020 0.018 0.025 0.016 0.017 0.014 0.013 
Middle-
income-

upper 0.033 0.024 0.025 0.037 0.014 0.022 0.011 0.015 0.004 0.005 0.005 -0.001 0.002 
Middle-
income-

upper(no 

China) 0.020 0.022 0.022 0.024 0.018 0.007 0.039 0.025 -0.016 0.013 0.021 -0.024 0.002 
China  0.030 0.025 0.031 0.047 0.013 0.023 -0.003 0.010 0.012 0.003 -0.001 0.008 0.004 
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High-

income 0.016 0.009 -0.002 -0.001 -0.010 -0.017 0.002 -0.013 -0.025 -0.009 -0.008 -0.063 0.009 
Transition 
economies 0.051 0.036 0.023 0.001 -0.019 -0.007 -0.008 0.018 -0.011 -0.013 -0.004 0.033 -0.018 
World 0.03 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 
 

IV. Agriculture Productivity 

Besides traditional inputs of labor and capita in the agriculture industry, technological improvements 

and management are also important to its growth. In economics, one uses the total factor productivity (TFP), 

also called multi-factor productivity, to measure such additional factors contributing to the growth.  Total factor 

productivity has replaced resource expansion and input intensification as the primary source of agricultural 

growth in world agriculture. But low income countries are still heavily replying on the area expansion for its 

agriculture growth (all data sources in this section are from US Department of Agriculture, 

http://www.ers.usda.gov/data-products/international-agricultural-productivity.aspx).  

Agriculture Productivity (1961-1970 and 1971-1980) 

Table 10 Agriculture Productivity (1961-1970 and 1971-1980) 

               Agriculture 

Total 

Factor 

Productivit

y Growth 1961-1970 Growth Partition 1971-1980 Growth Partition 

  A=B+C B=D+E D E C=F+G F G A=B+C B=D+E D E C=F+G F G 

Income 

Class Output Area Irrig 

New 
land Yield Input/Area TFP Output Area Irrig 

New 
land Yield 

Input/Ar
ea TFP 

Low 

income 0.025713 0.013355 0.001963 0.011392 0.012359 0.01126222 0.001096 0.01932 0.005933 0.003039 0.002893 0.013388 0.010985 0.002403 

Lower-

middle-

income 0.023569 0.010318 0.004215 0.006102 0.013251 0.0067537 0.006498 0.026688 0.00697 0.004783 0.002187 0.019718 0.012494 0.007223 

Middle-

income-

upper 0.038023 0.011546 0.002666 0.00888 0.026477 0.02029468 0.006182 0.033309 0.008279 0.002958 0.005321 0.02503 0.013645 0.011385 

Middle-

income-
upper(no 

China) 0.03024 0.015224 0.000571 0.014653 0.015017 0.00711879 0.007898 0.033494 0.008212 0.000742 0.00747 0.025282 0.01219 0.013092 

China  0.048739 0.008005 0.006651 0.001354 0.040734 0.03175571 0.008978 0.033062 0.008336 0.00668 0.001656 0.024726 0.018493 0.006233 

High-

income 0.020467 0.004605 0.001395 0.003209 0.015863 0.00794561 0.007917 0.019404 0.000896 0.001285 -0.00039 0.018508 0.002711 0.015797 

Transition 

economies 0.035439 0.000133 0.001045 -0.00091 0.035306 0.04216074 -0.00685 0.012888 0.003706 0.002885 0.000821 0.009182 0.014775 -0.00559 

                              

World 0.027918 0.007286 0.002212 0.005075 0.020632 0.02062549 6.26E-06 0.022935 0.005029 0.002802 0.002227 0.017906 0.012338 0.005568 

 

  

http://www.ers.usda.gov/data-products/international-agricultural-productivity.aspx
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Agriculture Productivity (1981-1990 and 1990-2000) 

Table 11 Agriculture Productivity (1981-1990 and 1990-2000) 

               
Agricultur
e Total 
Factor 
Productivi
ty Growth 1981-1990 Growth Partition  1991-2000 Growth Partition  

  A=B+C B=D+E D E C=F+G F G A=B+C B=D+E D E C=F+G F G 

Income 
Class Output Area Irrig New land Yield 

Input/Ar
ea TFP Output Area Irrig New land Yield 

Input/Are
a TFP 

Low 

income 0.020732 0.018746 0.003406 0.01534 0.001986 7.93E-05 0.001906 0.024837 0.012652 0.002837 0.009815 0.012185 0.005034 0.00715 

Lower-

middle-

income 0.035737 0.012154 0.005138 0.007016 0.023582 0.011719 0.011864 0.029745 0.01097 0.005242 0.005728 0.018775 0.008012 0.010763 

Middle-

income-

upper 0.034848 0.006169 0.002065 0.004105 0.028679 0.016881 0.011798 0.040896 0.00654 0.002686 0.003854 0.034356 0.005035 0.029321 

Middle-
income-
upper(no 
China) 0.025731 0.008711 0.001032 0.007678 0.017021 0.009162 0.007859 0.02878 0.00419 0.000679 0.003512 0.02459 0.010118 0.014472 

China  0.04492 0.00354 0.001362 0.002177 0.041381 0.023532 0.017849 0.051576 0.008966 0.004916 0.004049 0.04261 0.002696 0.039914 

High-

income 0.007469 0.000826 0.000891 -6.5E-05 0.006643 -0.00443 0.01107 0.013724 -0.00296 0.000412 -0.00337 0.016686 -0.00313 0.019814 

Transition 

economie

s 0.008043 0.001024 0.001811 -0.00079 0.00702 0.004472 0.002547 -0.03614 -0.01042 -0.0012 -0.00922 -0.02572 -0.02977 0.004052 

                              

World 0.021016 0.006111 0.002335 0.003776 0.014905 0.008749 0.006156 0.021712 0.003085 0.001926 0.001159 0.018627 0.00324 0.015387 
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Graph 2 Sources of Agriculture Growth  (1961-2009) 

 

 

Graph 3 Sources of Global Agriculture Growth 
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Graph 4 Sources of Agriculture Growth-High Income Countries 

 

 

 

 

 

 

 

 

 

Graph 5 Sources of Agriculture Growth-Low Middle Income Countries 
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Graph 6 Sources of Agriculture Growth-Low Income Countries 

 

 

 

 

 

 

 

 

 

Graph 7 shows the agriculture productivity per worker and per hectare of land. China’s land per 

worker is lower than the world average but above most Asian countries. Notably, China’s productivity per 

worker is above the world average but much lower than  developed countries.  

Graph 7 Agriculture Productivity per worker and per hectare of land 

   

 

Agriculture Research and Government Spending (% of Agriculture GDP) 
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Graph 8 shows the agriculture research and government spending as the percentage of the agriculture 

output(GDP). Among developed countries, this ratio is between 2-6%. China’s relevant ratio should be much 

less than 2%.  

Graph 8 Agriculture research and government spending (% of agriculture GDP) 

 

V. What China Can Learn from the Others  

Generally speaking, China’s agriculture industry has the middle-level of productivity and 

competitiveness in the world. China’s inputs to this sector are also at the average level of the world. China’s 

agriculture will face more challenges and competition when it opens widely to the world markets. It will import 

more foreign agriculture products as required by the WTO Agreement; its farmers will lose its market shares 

and many of them will be forced to exit.   

The second challenge is the food price. Although the world’s population has been increasing and the 

demand for agricultural products are increasing, the price of food has been lowering over the years (see Graph 

1). In order to make enough profits from its products, farmers need to improve their productivities through 

adoptions of new technologies, innovations and better management.  Governments also need to help farmers.  
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Graph 9. Decreasing Trend of Agriculture Price 

 

There are three types of agriculture development models: 

1. US Model (also, Canada and Australia):  specialization, large scales and focusing on several 

main agricultural products (wheats, beans and corns,  etc); 

2. Japan Model (also South Korea and Taiwan): small farmers and associations and direct sales; 

3. Israel Model (also Singapore and Hong Kong): high tech and government subsidies. 

 China needs to identify its appropriate development models. Large farmers should learn from the US 

model and its successful experience. They need to be more specialized and focused. They need to use social and 

other professional services to lower fixed operating  expenses, instead of owning and doing everything. For 

many small farmers, the Japan model will be more relevant. Governments should help them with better 

organized and associated and reduced middle-agents so that farmers can sell their products more directly and 

earn higher profit margins  

Continuously improving its total factor productivity (TFP) will be the key to China’s agriculture 

development. Developed countries like US rely mainly on increasing TFP to expand its agriculture industry and 

its competitiveness. Innovations, using new technologies and better management, will be crucial to achieve 

better TFP. Governments, relevant research institutions, and farmers should invest more in R&D to produce 

more needed products and improve productivities. 

Appropriate use of synthetic fertilizers can improve agriculture productivity and increase outputs, but 

overuse of that will have side effects. Lands may be polluted and/or destroyed.  Compared with other countries, 

China has overused synthetic fertilizers. That will negatively affect its agriculture productions in the long-term.  
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Irrigation is important to the agriculture industry. Currently, China has the average level of the irrigated 

areas. China should continue to expand its irrigations so that its outputs will be more stable and less influenced 

by the weather.   

  China still has a large population working in the agriculture industry. More such labors should and will 

be shifted into manufacturing and/or service sectors. At the same time, the agriculture industry needs to use 

more machinery to be less labor-intensive.  
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