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Abstract 

India is the third largest producer of agriculture products by value, preceding China and United 

States. This sector fulfills about 50 to 60 percent of the potential yields for most of the crops given 

the agro climatic conditions in India. The objective of the study is to analyse the agriculture 

production as well as growth trend of the factor inputs in India with effect from 1970 to 2011. Also 

the impact of various factors on the output level is also being considered. The annual growth 

rate of agricultural labour is 1.3 percent whereas the population growth in India since 

1980 is approximately 2.00 percent. The rate of growth of agricultural machinery in India is 

0.03 percent per year. As various factors of production in the Indian agriculture sector have been 

analyzed, it has been observed that food grain production has increased manifold to feed the 

increasing population. The major increase is due to the mechanization of agriculture, use of high 

yielding varieties of seeds, innovative technology, and robust machinery.  

Keywords: Agriculture, Growth, labor, capital stock, mechanization.  

1. Introduction  

As there is a growth in population throughout the globe, the need for food grains increased. The 

cultivated land in the past two hundred years worldwide increased manifold. On the other hand 

there is also considerable increase in high yielding varieties of seeds, fertilizers, irrigation and 

machinery. Green Revolution has contributed significantly in the increase in rice yields throughout 

Asia in to 70s and 80s. (Tilman D, 2002). Production techniques have changed and use of innovative 

methods have contributed positively in the production of agriculture commodities.  

Modern agriculture uses intensive scientific research techniques and huge investment is being done 

in last 40-50 years which helped farmers double the food production. In 1961,  1.37 billion hectares 

of land was required to feed 3.5 billion people , whereas after 50 years the population almost 

doubled to 7 billion but cultivated land increased by only 12 percent to 1.53 billion hectares 

throughout the globe. Now the question arises, as to how agriculture production tripled. This 
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increase in production is attributed to none other than the increase in productivity (Keith Fuglie, 

2012) .  

At the global level, agricultural production has been increasing steadily, outperforming world 

population growth by a widening margin since the 1960s. In table 1 the world average annual 

growth rate of agriculture from 1970 to 2010 is 2.25 percent. High income and transition countries 

has low average annual growth rate of agriculture as compared to developing countries. Average 

annual growth rate in North East Asia is being consistent in 1980s and 1990s whereas there is a dip 

in growth rate from 2001- 2010 in these countries. China has the largest agriculture output in the 

world in 2009 followed by the European Union, India and the United States, according to the 

International Monetary fund.   

Table 1 Average annual growth rates of agriculture, by region (%)   

  

1971-

1980 

1981-

1990 

1991-

2000 

2001-

2010 

1971-

2010 

High Income 

Countries 1.83 0.97 1.25 0.47 1.14 

Transition 

Countries 0.81 1.42 -4.03 2.28 0.04 

Developing Countries 

LAC 2.93 2.35 3.09 3.21 2.89 

North east Asia 3.23 5.04 5.04 3.39 4.19 

South Asia 2.19 3.7 2.76 2.8 2.86 

South east Asia 3.66 3.32 3.41 4.23 3.64 

SSA 1.05 2.68 3.11 2.97 2.44 

WANA 3.31 3.84 2.61 2.75 3.13 

World 2.08 2.42 2.09 2.42 2.25 

China 3.29 5.09 4.69 3.63 4.17 

India 2.25 3.97 2.6 3.31 3.03 

Source: Faostat.com, Notes: LAC : Latin America and Carribean, SSA: Africa south of 

Sahara,WANA: West Asia and North Africa 

2. Objective of the Study:  
The objective of the study is to analyse the agriculture production in India with effect from 1970 to 

2011. Also the factors of production such as land, labor and capital and machinery used in this sector 

have to be analysed. The impact of various factors on the output growth of agriculture sector is also 

to be looked after.  
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3. Growth of Agriculture Sector in India 

India is the third largest producer of agriculture products by value, preceding China and United 

States. The agriculture GDP has increased by 3 percent annually from 1980 to 2012. India is the 

largest producer in the world of milk, jute and pulses. It is the second largest producer of rice, 

wheat, sugarcane, cotton and groundnuts, as well as the second largest fruit and vegetable 

producer, accounting for 10.9 percent and 8.6 percent of the world fruit and vegetable production 

respectively in 2010 ( Ministry of Agriculture, 2010). This sector fulfills about 50 to 60 percent of the 

potential yields for most of the crops given the agro climatic conditions in India. In 2011, there was 

record production of food grains at 259.32 million tonnes, of which 131.27 million tonnes was during 

Kharif season and 128.05 million tonnes during the Rabi season. Out of this, wheat and rice showed 

85.9 million tons and 95.3 million tons respectively. The increase in production is attributed to the 

increase in cultivable land, technology used, investment in research and development and increased 

use of machinery in farming, and high yielding varieties of seeds.  

 India's arable land area of 159.7 million hectares (394.6 million acres) is the second largest in the 

world, after the United States. Its gross irrigated crop area of 82.6 million hectares (215.6 million 

acres) is the largest in the world (Department of Agriculture and Cooeperation, 2013) . However, 

since land is limited the increase in production in the agriculture is attributed to the increase in 

productivity.  The average size of operational holdings in India has diminished progressively from 

2.28 ha in 1970-71 to 1.55 ha in 1990-91 to 1.23 ha in 2005-06. Indian Agriculture is characterized by 

small and marginal operational holdings. About 85 percent of total cultivated land has been 

fragmented into less than 10-hectare land. About 60 percent of farmland is less than 4 hectare in 

size. This clearly shows that land is decreasing for agriculture purposes.  

 As there is a huge population to feed, the pressure on land is gradually increasing.  Climate change, 

soil erosion, diversion of agriculture land to non agriculture uses, etc are having a negative impact on 

land in terms of production (Sampath, 1992). Therefore rational land use policy, soil health and 

water levels have to be maintained to make it conducive for agricultural productivity. To achieve the 

above mentioned objectives, the role of investment in agriculture cannot be undermined.  

Growth in agriculture is attributed to investment in irrigation, rural roads, power, 

telecommunication, marketing infrastructure, and much more. As India has a huge population, 

therefore the demand for food grains is much higher domestically. In spite of increasing production 

through the years, India is able to sustain and become self sufficient in agriculture products but 

agriculture exports are quite less.   

 

For the development of agriculture, various government policies were introduced which were 

divided into four phases. First phase considered from 1947 to mid sixties, second phase considered 

period from mid sixties to 1980, third phase included period from 1980 to 1991, and fourth phase 

includes period from 1991/92 onwards. Land reforms were set up in the first phase itself and the 

main contribution was the abolition of intermediaries. In the second phase from mid sixties 

onwards, new agriculture strategy also called as green revolution strategy was adopted. The new 

agricultural strategy relies on high-yielding varieties of crops, modern farm practices and spread of 

irrigation facilities. The biggest achievement of this strategy has been accomplishment of self 
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sufficiency in food grains (Rao V. M., 1996). The basic tool of this strategy is the application of 

science and technology for increasing yield per hectare. 

  In the next phase starting from 1980 onwards, diversification of Indian agriculture began. This 

phase resulted in the growth of non food grain items such as milk, fishery, poultry, vegetables, fruits 

etc which accelerated growth in agricultural GDP during the 1980s (Chand, 2003). The fourth phase 

started after 1991 during the economic reform process. Although there is no any direct reforms for 

agriculture but the sector was affected indirectly by devaluation of exchange rate, and liberalization 

of the economy. During this phase only, new agriculture policy was formed in 2000 which aims to 

attain output growth of 4 percent per annum with efficient use of resources (Ghosh, 2011). 

 As the result of the reforms in 1990s, the Indian economy was put up in the higher growth 

trajectory. Though its contribution to the overall Gross Domestic Product (GDP) of the country has 

decreased considerably from 1990-91 to 2011-2012. The contribution of agriculture has fallen from 

30 percent in 1990-91 to less than 15 percent in 2011-2012.  In the development phase of any 

economy this trend is predictable, that share of agriculture in total GDP decreases. In spite of this, 

agriculture is considered to be the backbone of any economy.  Also agriculture has its importance 

since it has major supply and demand links with the manufacturing sector (Economic survey 2010). 

Most of the raw materials for the industries come from agriculture sector only, such as cotton for 

textile industry, sugarcane for sugar industry, and much more.  

3.1 Agriculture Output 

The green revolution refers to agricultural technological development that increases yields of plants, 

such as special high yield seeds which helped in the increase of wheat tremendously (Dev S. , 

2012).The Green Revolution of the 1970's was responsible for bringing additional area under 

cultivation, extending irrigation facilities, providing better quality seeds, improving techniques of 

farming and plant protection.    

Figure 1 shows the total production in food grains. The rate of growth since 1990s in agriculture 

sector in India is declining. This decline in growth has been largely attributed to the climatic 

condition as India’s agriculture is much dependent upon the rains, therefore irregular climate such 

as drought or floods have a negative impact on the production of agriculture. The reasons for low 

growth in agriculture were largely due to the global economic recession, changing pattern of 

consumer consumption and a rigorous liquidity policy (Mahadevan, 2003). 
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       Source: Ministry of agriculture, Government of India 

India’s production over the years in food grains and pulses is shown in Table 2 below.  It is been 

depicted in the table that the percentage of rice in total cereals in 1970-71 was 43.7 whereas in 

Wheat it was 24.7 and percentage of pulses in total food grains is merely 10.9.   On the contrary the 

percentage of rice has decreased over the years and in 2010 it has dipped down to 42.1 percent in 

total cereals whereas the wheat  production in total cereals have increased to 38 percent which 

shows an increase in growth rate of 14 percent from 1970 to 2010. This increase in wheat 

production might be due to high yielding varieties of wheat, increase in rural credit, and various 

government schemes. The percentage of pulses in total food grains has dipped from 11 percent in 

1970 to 7.5 percent in 2010. The total food grains have increased manifolds in forty years.  

 

Table 2: Agriculture Production : Food grains  (Million Tonnes) 

Year Rice Wheat 

Coarse 

Cereals Cereals Pulses Food grains 

1970-71 42.22 23.83 30.55 96.6 11.82 108.42 

1975-76    48.74 28.84 30.41 107.99 13.04 121.03 

1980-81    53.63 36.31 29.02 118.96 10.63 129.59 

1985-86    63.83 47.05 26.2 137.08 13.36 150.44 

1990-91    74.29 55.14 32.7 162.13 14.26 176.39 

1995-96    76.98 62.1 29.03 168.11 12.31 180.42 

2000-01    84.98 69.68 31.08 185.74 11.07 196.81 

2005-06    91.79 69.35 34.06 195.2 13.39 208.59 

2010-11    95.32 85.93 43.68 226.53 18.24 244.78 

Source: Ministry of Agriculture, Government of India 

From figure 2 and 3, it is clearly being depicted that the share of total cereals and pulses in total food 

grains in 1970 and 2011. There is an increase of 4 percent in total cereals since 1970, whereas the 

production of pulses has been decreased by 4 percent till 2011. 

                                                                           

 

0
50

100
150
200
250
300

19
70

-7
1 

  

19
73

-7
4 

  

19
76

-7
7 

  

19
79

-8
0 

  

19
82

-8
3 

  

19
85

-8
6 

  

19
88

-8
9 

  

19
91

-9
2 

  

19
94

-9
5 

  

19
97

-9
8 

  

20
00

-0
1 

  

20
03

-0
4 

  

20
06

-0
7 

  

20
09

-1
0 

  M
ill

io
n

 T
o

n
n

e
s

Figure 1
Total Foodgrains India 



IJRESS                  Volume 5, Issue 4 (April, 2015)             (ISSN 2249-7382) 
International Journal of Research in Economics and Social Sciences (IMPACT FACTOR – 4.992) 

          International Journal of Research in Economics & Social Sciences 
           Email id: editorijrim@gmail.com, http://www.euroasiapub.org 

 
183 

 

  
 

Source: Ministry of Agriculture, Government of India 
 

3.2 Machinery and Equipments 

Agriculture machinery and equipments are the machineries used on the farm that helps in farming, 

example tractor which contributes for the increase in production and speedy work done. The other 

modernize tools which were eventually developed took the farming sector forward. Agriculture 

steam engines provide power for agriculture machinery. The use of agricultural machinery made the 

job of the farmer easy and lead to the modernization of agriculture sector. Therefore, farmers role, 

after the use of modernize machinery and equipments became more specialized in nature. Some of 

the machinery which is used in India is agriculture thresher, brush cutter, multi crop combine 

wharves, centrifugal water pumps, and gravity machines etc which are heavily used in India after the 

mechanization of agriculture.  

 

As is evident from the table 3, the rate of growth of agricultural machinery in India is 0.03 percent 

per year. From the table 3, it depicts the ratio of fixed assets, machinery and equipment and 

inventory in total gross capital stock. According to the table it is been depicted that the ratio of fixed 

assets in agriculture has decreased from 26.5 percent to 21.4 percent in total gross capital assets 

from 1975 to 2010. Whereas the percentage of machinery and agricultural equipments has 

increased from 3.4 percent to 15.4 percent in gross capital stock. The rate of growth of machinery 

and agricultural equipments is tremendous from 1970 to 2010, it is 594 times than 1975. On the 

other hand the growth of fixed assets and inventory is approximately 24.6 from 1975 to 2010.   

Table 3: Machinery in agriculture sector in India 

Year 
Fixed  
assets Inventory 

Machinery and 
equipments 

Total capital 
stock 

1976-80 61387.88 10833.15 7879.44 231707.6 

1981-85 65826.02 11616.36 11883.28 250413.7 

1986-90 70653.83 12468.32 15771.85 268982.6 

1991-95 74412.39 13131.6 21935.19 289965.9 

1996-00 77223.24 13627.63 27943.36 313061 

2001-05 77153.15 13615.26 37096.7 339264.4 

2006-10 76507.4 13501.31 54705.14 357056.4 

Source: Faostat.org 
Note: Constant 2005 prices in USD million 
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In figure 4 and 5, it is clearly depicted that fixed assets in agriculture contributed the highest in 1970 

which amounts to 77 percent in the total capital stock, whereas inventory and machinery 

contributed to 13 percent and 10 percent respectively in 1975. During the years, there has been a 

great decline in the share of fixed assets in agriculture sector in India which decreased to 53 percent 

in total capital stock in 2010. However, there was a tremendous growth in the share of agriculture 

machinery and equipment with the mechanization in this sector in India and amounted to 38 

percent of the total capital stock in 2010. Inventory also declined to 9 percent from 13 percent in 

1975. The average annual growth rate of net capital stock in agriculture in India is 1.22 percent from 

1970 to 2010.  

                                                                            

 
 

Source : faostat.org 

 

3.3   Labour 

Employment was considered as the important item from the first five year plan in the development 

of India’s agenda. Agriculture sector has the major potential for providing the employment 

opportunities to this huge population of unemployed people.  

In figure 6 annual growth rate of agricultural labour is being depicted since 1980. The 

annual growth rate of agricultural labour is 1.3 percent whereas the population 

growth in India since 1980 is approximately 2.00 percent. This shows that there is a 

shift of labour from agricultural sector to manufacturing and services.  

 

 
 

Source:laborsta.ilo.org 
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Agriculture employment shows the number of workers in the agriculture sector. In India more than 

half of the work force is in agriculture whereas the contribution of output in country’s GDP is only 17 

percent. Agriculture is the means of livelihood for around two thirds of the work force of India. The 

annual growth rate of agriculture employment consistently decreased over the years. 

The rate has decreased 32.34 percent since 1980. This is probably due to migration of 

agricultural labours to industries. The agricultural population of India grew by a whopping 50 

per cent between 1980 and 2011, the highest for any country during this period, followed by China 

with 33 per cent, while that of the US dropped by 37 per cent as a result of large-scale 

mechanisation ( Business Line, 2014).  

 

4. Literature Review 
India’s agriculture took a major leap after the economic reforms in 1990s.  Balakrishnan and 

Mahadevan discussed the benefits and effects of economic reforms on agricultural productivity 

(Mahadevan, 2003) (BalaKrishnan, 2000). Another study conducted by Rao, 2003 emphasised on the 

effect of changes in the international trade policies and its impact on the agriculture sector. It also 

takes into consideration devaluation of rupee and its impact on agricultural exports. (Rao V. N., 

2003) Ahuliwalia (1999) also focused on the effect of change in exchange rate on agricultural 

produce (Ahluwalia, 1999). 

Gulati, Rao, 1994 discussed that mainly supply side factors are responsible for the growth of 

agriculture production. Supply side factors such as technology, irrigation, fertilizers, infrastructure 

and credit are mainly the drivers for agricultural growth (Gulati, 1994).  

The ways to increase the profitability of farming was discussed by Sundar (2002).  (Sundar, 2002) . 

Bhardwaj, (2008) emphasised the importance of rain fed farming and also discussed the ways 

through which it can lead to more profitable farming. (Bhardwaj, 2008). Kalirajan,( 2001) discussed 

about the priorities being given to the agricultural reforms in India’s emerging economic 

development strategy of reform and liberalization. (K P Kalirajan, 2001). 

 Tyagi et al (1998), makes an attempt to review the performance of rural credit agencies in India over 

the period 1980-95. They also suggested some policy measures for meeting the credit requirements 

of small and marginal farmers. It revealed that the share of co-operative banks in total farm credit 

increased whereas the share of commercial banks has gone down in the same period.(V P Tyagi, 

1998).   

According to the study by Panning et al (2011), it was emphasised that technology is the main driver 

for growth. He also indicated that green revolution has not caused the structural shift in the 

economy as many envisioned. (Kulkarni, 2011). Rao and Deshpande, 1986, discussed about the 

relation between agriculture production and poverty. They concluded that there is an inverse 

relationship between agricultural production and rural population below the poverty line 

(Deshpande, 1986). 

 5. Methodology 
The growth of Indian agriculture sector is being analysed, taking into consideration the factors of 

production in this sector. Tabular analysis is being done for the respective factors of production in 

agriculture since 1970s. Statistical tests such as correlation are being done to find the relationship 

between factors of production and agricultural output. Multiple regressions are done to find the 

impact of agricultural inputs to output.  
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6. Analysis 

 Agriculture in India is demographically the broadest economic sector and plays a significant role in 

the overall socio-economic culture of India. Table 4 depicts the tabular analysis. The annual average 

growth rate in output in the agriculture sector since for the last thirty years is 3.14 percent. Whereas 

the average annual growth rate of labor and capital is 1.5 and 3.5 percent respectively.  However, 

fertilizers have shown a robust growth and the average annual growth rate of fertilizers is 5.59 

percent. However growth in agriculture land is very negligible, at times it is even decreasing. Also 

land is scarce and due to rapid industrialization, there is a decrement in the agriculture land. 

Agriculture output has increased more than twice times from 1970 to 2011. There is no significant 

change in agriculture land, whereas capital has increased more than thrice and labor has increased 

marginally since 1970. However there is a significant increase in fertilizer, that is by more than 10 

percent fertilizers has increased since 1980. Due to Green Revolution agricultural output has 

increased manifold from 1970s and 1980s due to development of high yielding varieties of Cereal 

grains. However the growth rate dipped down in the 90s as due to liberalization resources were 

diverted to manufacturing and service sectors. Agricultural subsidies hampered productivity, 

inefficient use of technology, illiteracy of the rural people, implementation of policies inadequate, 

inefficient and marketing services (World Bank, 2011). The five year average annual growth rate in 

capital utilized in agriculture showed that there is considerable increase till the nineties, but 

gradually dipped post 2000.  

Table 4: Indian Agriculture 

   year production Land Labour Capital Fertilizers 

1980-84 65047.6 180619.6 184695.6 253461.2 6416.2 

 

(4.26) (0.07) (1.68) (1.42) (8.49) 

1985-89 75527.0 181254.0 200487.0 269120.8 9030.9 

 

(3.09) (0.01) (1.61) (1.48) (7.46) 

1990-94 88651.0 181037.6 216980.8 291916.3 12272.6 

 

(2.87) (-0.03) (1.51) (1.51) (3.36) 

1995-99 101427.2 180903.0 231920.2 311965.6 14946.6 

 

(1.92) (0.19) (1.16) (1.57) (5.98) 

2000-04 105598.8 180674.4 245827.6 333603.6 17004.8 

 

(1.60) (-0.29) (1.23) (0.93) (0.59) 

2005-09 124298.6 179842.2 260971.8 349560.8 21573.8 

 

(4.51) (-0.01) (1.13) (0.42) (7.59) 

2010-12* 144283.5 179779.0 271223.0 351187.3 27304.3 

 

(6.06) (0.02) (1.09) (-0.33) (6.18) 

Source: faostat.org, worldbank.org 

Note: *indicates 2 yr average, rest is 5 yr average. 

Correlation results in table 5 clearly shows that there is 90 percent correlation between labor and 

output, 96 percent between capital and output and only 6 percent between agricultural area and 

output produced. This shows that capital and labor are highly correlated to the agricultural output 

produced. The regression results also clearly shows that the impact of capital and labor is very high 
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as compared to the area of production. The value of R2 is 97 percent which suggests that 97 percent 

of the variation in output is explained by the explanatory variables. The coefficients of labor and 

capital are statistically significant with t statistics greater than 2 at 95 percent confidence level.  

Table 5 

  Output I Labor I Area I Capital I 

Output 

I 1 

   Labor I 0.900141 1 

  Area I 0.066398 0.357131 1 

 Capital I 0.963821 0.792202 -.08669 1 

 

Table 6 

R2= 0.97 Coefficients 

 

t Stat 

Intercept 89858.69 

 

0.373914 

Labor I 0.380448 

 

7.079505 

Area I -0.51175 

 

-0.37385 

Capital I 0.019444 

 

13.10441 

Author’s calculation 

7. Conclusion and Recommendation 

As various factors of production in the Indian agriculture sector have been analyzed, it has been 

observed that food grain production has increased manifold to feed the increasing population. The 

major increase is due to the mechanization of agriculture, use of high yielding varieties of seeds, 

innovative technology, and robust machinery. As factors of production are decreasing, with labor 

shifting towards more productive manufacturing and services, land under agriculture contracting, 

therefore more emphasis should be give on the productivity of the sector. This would be possible 

with more technological innovation in this sector and reforms in government policies which would 

enhance productivity.  
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