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INTRODUCTION
 Indian agriculture has been undergoing spectacular changes in recent period. These changes are manifestations of large scale commercialisation and diversification taking place in the agricultural sector. They broadly include cultivation of new crops and varieties, increase in the share of area under cash crops, large scale spread of livestock activities and fisheries, pursuance of hi-tech agriculture in the areas of aquaculture, bio-technology, horticulture, processing, etc. The latest changes are basically responses of our agriculture to new economic environment ushered in by the process of liberalisation.
 2. The present paper is an attempt to examine different facets of commercialisation and diversification. The paper is organised into eight sections. Historical perspective is covered in the first section. The second section presents the conceptual framework while an assessment of the rise of commercialisation in Indian agriculture - in quantitative as well as qualitative terms - is presented in the third section. The consequences of commercialisation and diversification on food security and environment are discussed in the fourth section. The factors affecting commercialisation are briefly presented in the fifth section. The next section discusses the role played by the government and other institutions, while Section VII examines the future scope and constraints. The findings of the paper are summarised in Section VIII.
 I HISTORICAL PERSPECTIVE
 3. Before the advent of the British rule, crops such as cotton, tobacco and sugarcane were grown fairly extensively since land revenue had to be paid mostly in cash and the prices of these crops, relative to those of foodgrains, were much higher at that time. Even during the British rule, the situation did not change much. Though the primary concern of the rulers from then onwards was the expansion of trade, some of the policies in pursuit of this objective introduced market forces into agriculture. In the process, land was rendered marketable in principle as the British vested the property rights on land with the individual farmers for the first time. This, coupled with the growth in population and infrastructural investments in irrigation, communication and transport, resulted in rise in land value. Besides, expanding trade opportunities in agricultural produce
 1
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also brought forth inflow of finance from rent-seeking urban traders and money lenders to agriculture. This set off the emergence of a different outlook for farm enterprise from an enterprise that provided a source of livelihood to one that had the potential of a commercial venture.
 4. The All India Rural Credit Survey (AIRCS) 1951-52 was a pioneering attempt to capture the salient features of the agrarian structure. The survey report threw up a fair idea as to the extent of commercialisation with its regional perspective along with its correlates such as cropping pattern, value of gross produce per unit of land, distribution of holdings, land rent paid in cash and kind, wages paid in cash and kind, borrowings, etc. AIRCS classified the regions under three categories, viz., (i) subsistence region characterized by lower proportion of cash expenses in total expenses and lower proportion of cash proceeds from crop sales to gross value of output, (ii) monetised regions which had significantly higher proportion of cash transactions but with relatively low share of cash crops in the net sown area and (iii) commercialised and monetised regions having a high share of cash crops in the net sown area besides higher proportion of cash transactions. Further, it was observed that the average rent paid in cash and kind to landlords as proportion of gross value of produce was twice as high in the commercialised regions compared to subsistence regions. Similarly, the proportion of wages and salaries also was significantly higher in commercialised regions.
 5. The onset of green revolution during mid-sixties resulted in widespread use of modern inputs such as HYV seeds, water, fertilisers and pesticides leading to impressive growth in yield levels. As a result, there was a spurt in marketable surplus. For instance, according to the estimates of Directorate of Marketing and Inspection (1981), the net marketable surplus of paddy was 31.14 per cent of the production from HYVs whereas it was (-)0.7 per cent in case of traditional varieties during 1972-73. The growth in agricultural output also owed it to favourable public policy on prices, marketing and credit, besides widespread adoption of new agricultural technology. The Commission for Agricultural Costs and Prices (CACP), (the erstwhile Agricultural Price Commission) set up in 1966 has played an important role in recommending remunerative prices for various crops. Regulation of markets has also been given due importance during the post Green Revolution period. On the credit front too, several
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innovations had been introduced to augment the working capital of the cultivators as well as to enhance their investment capabilities.
 6. Agricultural sector has witnessed significant changes in the crop-mix over time in favour of superior cereals, non-traditional oilseeds such as sunflower, soyabean, etc. These changes have been largely the manifestations of conscious public policy support through price incentives, investment in generation of new technology, etc. Diversification of agriculture, outside the crop sector by way of subsidiary enterprises in animal husbandry, poultry, fisheries, sericulture, etc., has been an important development that accompanied commercialisation. There has been acceleration in the commercialisation, growth and diversification of agriculture since 1980s, especially during 1990s. The positive feature of this phase of commercialisation is the coverage of even small and marginal farmers and backward regions (for detailed exposition on the topic see Nadkarni and Vedini, 1996, Satyasai and Viswanathan, 1996a).
 II THE CONCEPT OF COMMERCIALISATION
 7. Commercialisation of agriculture has taken place at different times in response to different stimuli. Earlier, growing of cash crops like cotton, sugarcane, jute, tobacco, etc., that were grown exclusively for the market had been considered synonymous with commercialisation. Over time, even foodgrains were produced for the market due to cash needs of the farmers. This transition has been hastened by the Green revolution which increased the marketable surplus. Favourable price policy for foodgrains has also contributed to this transition.
 8. Taking these developments into consideration, the degree of commercialisation may be captured in terms of the change in the share of marketed output or change In the share of purchased inputs per unit of output. As per this definition, a situation where the proportion of marketed output of paddy has increased from, say, 20 per cent to 50 per cent, can be considered as increasing commercialisation. But a situation whereby paddy land is converted into a fish pond, thereby replacing the earlier enterprise with a more profitable one cannot be considered commercialisation as per this definition. Similarly, this definition doesnot cover a situation where the proportion of purchased inputs to output actually come down, without
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any loss of commercial interest, because of technology that can increase efficiency of resources. In fact, there has been a constant quest for new products, new markets and new technologies and all these pursuits have emanated from commercial outlook.
 9. Further, with GATT (1995), the corporate culture has. crept into agriculture cashing in on the preferences of the urban consumers for the processed, neatly packed and branded agro-products. Transnational companies, like ITC, Pepsi have already entered the agro-business. Hi-tech projects in areas of aquaculture and horticulture are coming up. In essence, Indian agriculture is experiencing a gradual replacement of integrated farming systems by specialised enterprises for crop, livestock, poultry and aquacultural products. Changes in product-mix and input-uses are determined largely by the market forces during this transition. This is the essential sign of commercialisation (Pingali and Rosegrant, 1995).
 10. Thus, conceptually, commercialisation can either take the form of product commercialisation which can occur on the output side through increased share of marketed surplus, introduction of new crops/activities or factor commercialisation which can occur on the input side through increased use of purchased inputs. In the former case, the surplus can be had in the form of additional amount, over and above self-consumption, or in the form of a cash crop which is alloted a higher proportion of the cultivated area owing to favourable economics. An expected increase of production and income motivate the farm-firms to enter the exchange economy and become more commercialised. In the latter case, commercialisation may be understood as adoption of modern inputs such as seed, fertilisers, pesticides, irrigation and mechanical power, most of which are purchased from market. Thus, at the farm level, the extent of commercialisation can be measured either as a ratio of value of market arrivals to total value of agricultural production or as a ratio of value of inputs purchased from the market to total value of agricultural production. Considering different facets of commercial agriculture, some of the ratios that can serve as indicators of the degree of commercialisation are, viz., ratio of market arrivals to production, share of non-food grain cash crops and food grain cash crops in gross cropped area as well as value of output, ratio of purchased inputs to value of all inputs (as also output) and share of agrcultural exports in GDP in agriculture.
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11. The above indicators, however, cannot separately portray the complex phenomenon of commercialisation. They cannot capture, for instance, degree of diversification, introduction of new products, extent of involvement of corporates in agri-business and changes in the attitudes of the farmers. In recent times the corporates seem to be coming into agriculture in a big way and the agriculture-industry linkages are assuming new dimensions (Satyasai and Viswanathan, 1997). Nonetheless, these indicators may give fairly good idea about the degree of commercialisation that has taken place.
 EXTENT OF COMMERCIALISATION
 12. In this section an assessment of commercialisation that has taken place in Indian agriculture is attempted. A number of indicators have been used for this purpose since the commercialisation process cannot be captured solely by any single indicator. Finally, a composite index of commercialisation in agriculture is developed by combining various quantifiable indicators, to obtain a summary view.
 NATIONAL LEVEL
 A. Product Commercialisation
 13. Commercialisation on product side includes increase in marketable/marketed output relative to production, changes in product-mix, within crop sector in favour of commercial crops, both in terms of area and production, diversification towards different sub-sectors of agriculture, viz., livestock, poultry, fisheries, forestry, advent of high-tech agriculture, diversification towards secondary sector, i.e. agro-industry. These are discussed in the following paragraphs.
 i) Shift in Cropping Pattern
 14. Historically, Indian agriculture had been dominated by food grain crops although cultivation of commercial crops like cotton, sugarcane, tobacco, etc., was prevalent from olden days. At the beginning of the planning era, foodgrains crops occupied 73.58 per cent of the gross cropped area of which cereals and pulses
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accounted for 59.25 per cent 14.33 per cent respectively. Cereals being the staple food for the population and since after independence, the country embarked upon self-sufficiency in food production, the cultivation of cereals by the majority of the small farmers could not be undertaken on commercial lines. As such, during the 1950's major proportion of the gross cropped area (59.25 per cent) was occupied by cereals which were grown for subsistence. Pulses, however, were not grown for self consumption alone, and, hence, can be considered commercial crops from the beginning. Rest of the gross cropped area was partly occupied by other crop-groups (17.08 per cent) such as oilseeds, fibre crops, fruits and vegetables, narcotics, beverages, spices and condiments, natural rubber, sugarcane, etc., which were traditionally considered as commercial crops as they were cultivated for the market and partly (9.34 per cent) by other miscellaneous crops like fodders and forages.
 Non-foodgrain commercial crops
 15. The shares of different commercial crop-groups under this category in the gross cropped area is given in Table 1.
 Table 1 Share of commercial crops/crop groups in GCA
 and growth rate In area
 (Percentage)
 Triennium ended CARG (% per annum)
 Crop Groups
 1952-53 1962-63 1972-73 1982-83 1992-93 1950-51 to
 1967-68
 1968-69 to
 1993-94
 1950-51 to
 1993-94
 Oilseeds 8.81 9.90 10.74 11.03 14.50 2.63 1.91 1.73
 Fibres 5.24 5.88 5.41 5.28 4.70 1.76 -0.18 0.08
 Narcotics & Beverages
 0.55 0.55 0.68 0.72 0.72 2,00 0.74 1.45
 spices & Condiments 0.52 0.56 0.80 0.91 0.99 3.01 1.95 2.92
 Fruits & Vegetables 0.58 0.62 1.62 2.39 2.29 7.96 2.15 4.85
 Sugarcane 1.33 1.53 1.51 1.81 2 01 2.57 1.44 1.73
 Rubber 0.05 0.09 0.13 0.17 0.22 7.64 3.66 4.67
 Total 17.08 19.13 20.89 22.31 25.43
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16. As is evident, oilseeds accounted for a major share in the area under commercial crops in all the triennia shown in above table. While the commercial crops gained 8.35 percentage points in their share of GCA between triennia ended 1952-53 and 1993-93, oilseeds alone accounted for 5.69 percentage points. This was the combined effect of substantial growth in the share of traditional oilseeds like groundnut, rape seed/mustard and sesamum as well as the introduction of non-traditional oilseeds like sunflower and soya bean. Fibre crops, which accounted for 5.24 per cent of the GCA during the trinnium ended 1952-53, experienced a reduction in their share by early 1990s to 4.70 per cent on account of reduction in the shares of cotton, jute, mesta and sunhemp. Narcotics and beverages gained 0.17 percentage points, sugarcane 0.68 percentage points. Spices and condiments almost doubled their share, while fruits and vegetables and rubber quadrupled their share. Thus, the traditional commercial crops, except fibre crops, have increased their share in GCA over time.
 Oilseeds
 17. The oilseeds production in the country has more than doubled during the last decade and much of this growth was attributed to area expansion under oilseeds. The expansion of area under oilseeds is due to various incentives and institutional support given by the government for the development of this sector following the constitution of the Technology Mission on Oilseeds. At present, India ranks first in area under groundnut, sesamum, linseed, safflower, niger and castor, second in rapeseed/mustard and third in sunflower. In terms of area, groundnut stands first among oilseeds grown in the country, followed by rape seed/mus tard, soybean and sesamum.
 18. It can be observed from Table 2 that the share of most of the oilseed crops such as groundnut, rapeseed/mustard, coconut, soya bean and sunflower have increased in GCA. In the case of other crops such as sesamum and castor, although their share in GCA declined, absolute area increased as there was a positive growth rate in area during 1985-94. There has been substantial growth in area under major oilseeds from 1985 onwards with the establishment of Technology Mission on Oilseeds. The highest growth rate in the area during 1985-94 was recorded for soybean (16.28%) followed by sunflower (14.48%) and rapeseed/mustard (7.42%). The growth rate in area of groundnut during the period was moderate at 2.76 per
 7
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cent. However, crops such as linseed and safflower had lost in area to the tune of 5.02 per cent per annum, and 4.41 per cent per annum respectively. Generally, the area under coarse cereals has been substituted with oilseeds. Other factors that have contributed to the expansion in area under oilseeds were extension into newer areas and increase in cropping intensity. However, the dynamics of growth in area under oilseeds suggest that this group has been at the forefront with respect to gain in area.
 Table 2 Shares of oilseed crops in GCA and growth rates in area
 (Percentages)
 Triennium ended CARG (% per annum)
 Crop 1952-53 1962-63 1972-73 1982-83 1992-93 1950-51 to
 1967-68
 1968-69 to
 1993-94
 1950-51 to
 1993-94
 1985-86® to
 1995-96
 Groundnut 3.53 4.43 4.43 4.11 4.56 3.41 0.65 1.03 2.76
 Rapeseed/ 1.63 1.97 2.08 2.36 3.38 2.43 2.72 2.11 7.42 Mustard
 Sesamum 1.73 1.50 1.44 1.39 1.32 0.62 -0.10 -0.06 1.09
 Linseed 1.03 1.22 1.15 0.94 0.52 2.03 -3.21 -0.79 -5.02
 Castor 0.42 0.31 0.27 0.31 0.40 -1.92 2.36 0.63 2.96
 Coconut 0.47 0.48 0.66 0.64 0.83 2.38 1.77 2.19 — Sattlower — — 0.33 0.43 0.37 — 1.62 1.57* -4.41
 Nigerseed — — 0.29 0.33 0.33 — 0.94 0.70* -0.54
 Soyabean — — 0.02 0.35 1.73 — — 22.60* 16.28
 Sunflower — — 0.07 0.17 1.06 — — 13,77* 14.48
 8.81 9.90 10.74 11.03 14.50
 * Growth rate from 1970-71 to 1993-94 @ After tfie establishment of Technology Mission on Oilseeds.
 Fibre crops
 19. Cotton ranks first in area followed by jute, mesta and sunhemp among the fibre crops grown in the country. All these crops have lost in terms of share in GCA from early 1950s to early 1990s (Table 3).
 8
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Table 3 Shares of fibre crops in GCA and growth rates in area
 (Percentages)
 Triennium ended CARG
 1950-51
 (% per a
 1968-69
 innum)
 Crop 1952-53 1962-63 1972-73 1982-83 1992-93
 CARG
 1950-51
 (% per a
 1968-69 1950-51 to
 1967-68 to
 1993-94 to
 1993-94
 Cotton 4.67 5.01 4.68 4.55 4.11 1.35 -0.13 0-03
 Jute 0.52 0.51 0.46 0.48 0.43 2.13 0.43 0.40
 Mesta 0.05 0.23 0.19 0.19 0.12 0.67* -1.55 -1.11*
 Sunhemp — 0.13 0.09 0.07 0.04 -1.47* -3.86 -3.34-
 * 1957-58 was the beginning year.
 20. The area under cotton had been growing during the pre-green revolution period at 1.35 per cent per annum and that of jute at 2.13 per cent per annum. However, during the post-green revolution period, area under all fibre crops except jute had a declining trend.
 Sugarcane
 21. Sugarcane had a share of 1.33 per cent of the GCA in early 1950s, which had been steadily growing over time (Table 1). The area under sugarcane grew at 2.57 per cent per annum from 1950-51 to 1967-68 and, 1.44 per cent per annum from 1968-69 tp 1992-93. Judging by the pattern of growth in area, sugarcane had been performing well.
 Fruits and vegetables
 22. Fruits and vegetables as a group accounted for 0.58 per cent of GCA in early 50s which had risen to 2.29 per cent in early 1990s. Potato occupied the prime position among fruits and vegetables during 50s and 60s. Hoever, v;ith the introduction of guar seed, potato was relegated to the second position. Other crops like banana and onion had gained in their relative share in GCA over time while the respective shares of tapioca and sweet potato declined (Table 4).
 23. All the crops considered under fruits and vegetables have
 9
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witnessed positive growth in their area over the period from early 1950s to early 1990s indicating that there had been an absolute growth in area with decline in the relative shares of tapioca and sweet potato.
 Table 4 Shares of fruits and vegetable crops in GCA
 and growtfi rates in area
 (Percentages)
 Trionnlum ended CARG (% per annum)
 Crop 1952-53 1962-63 1972 73 1982-83 1992 93 1950-51 to
 1967-68
 1968 69 to
 1993-94
 1950-51 to
 1993-94
 Potato 0 18 0.25 0.30 0 4 3 0 5 5 4.69 3.32 354
 Banana 0.10 0.11 014 0.17 0.20 2.90 2.48 2.47
 Onion — — — 0.14 0.17 — — 2 50"
 Guarseed -- — 0 85 1 35 1.55 — 2.05 1.18$
 Tapioca 0.17 0.17 0.22 0 18 0 1 3 1.17 -2.02 0.31
 Sweet Potato 0 12 0.09 0.12 0.12 0 0 8 0.26 -1.83 0.08
 * 1978-79 was the beginning year $ 1970-71 was the beginning year
 24. Increase in the area under fruits and vegetables which is a welcome trend in view of the necessity of increasing consumption of fruits and vegetables in our country to improve nutritional standard of the people. The area under fruits in the first plan period (1951-55) was 1.12 M.ha. which has gone upto 3.30 M.ha. in 1992-93. The production has also increased from 11.7 million tonnes to 32.95 MT during the same period. Similar trend can be observed in the case of vegetables too as area under these crops rose to 5.24 M.ha. with a production of 50 MT
 Spices and condiments
 25. Spices and condiments constituted a small portion (0.52 per cent) of the GCA during early 50s and the group occupied about one per cent of the GCA during early 90s. Prominent crop in this group were chillies, followed by coriander and pepper. All the individual crops showed growth in their share in GCA over time as can be observed from Table 5.
 10
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Table 5 Shares of spices and condiment crops in GCA
 and growth rates in area
 (Percentages)
 Triennium ended CARG
 1950-51
 (% per a
 1968-69
 innum)
 Crop 1952-53 1962-63 1972-73 1982-83 1992-93
 CARG
 1950-51
 (% per a
 1968-69 1950-51 to
 1967-68 to
 1993-94 to
 1993-94
 Chillies 0.41 0.41 0.45 0.47 0.48 1.77 0.93 1.09
 Ginger 0.01 0.01 0.01 0.02 0.03 2.39 4,84 3.55
 Turmeric 0.04 0.03 0.05 0.05 0.07 1.22 2.97 2.66
 Pepper 0.06 0.03 0.06 0.06 0.10 2.26 2.21 1.50
 Coriander — — 0.18 0.20 0.21 — 1.92' — Cardamom - 0.04 0.05 0.06 0,06 2.39@ 2.44 1.89
 Garlic — — — 0.04 0.05 — 3.34$ —
 * Relates to period 1970-71 to 1993-94 @ 1954-55 was the beginning year
 Narcotics and beverages
 26. Tea, tobacco, coffee and arecanut are the prominent crops In this group. The area shares of these crops, except coffee remained almost stagant. In case of coffee, the share doubled over the period (Table 6).
 Table 6 Shares of narcotics and beverage crops in GCA
 and growth rates in area
 (Percentages)
 Triennium ended CARG (% per annum)
 Crop
 Tea
 Coffee
 Tobacco
 Arecanut
 1952-53 1962-63 1972-73 1982-83 1992-93 1950-51 1968-69 1950-51 to to to
 1967-68 1993-94 1993-94
 0.23 0,21 0.22 0.22 0.23 0.64 0.86 0.76
 0.07 0.08 0,09 0.13 0.14 2.48 2.64 2.84
 0.25 0.26 0.27 0.27 0.23 1.17 -0.46 0.28
 — — 0.11 0.11 0.12 — 1.18*
 Relates to 1970-71 to 1993-94
 11
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Natural rubber
 27. Natural rubber, in spite of being highly localised (Kerala) in its cultivation had been growing in area steadily. Its share in GCA has increased by more than 4 times between triennia ended 1952-53 and 1992-93. Unlike other plantation crops such as tea and coffee, this crop is cultivated even by small farmers and the substantial increase in area under this crop indicate the popularity of the crop among farmers. The area under the crop had expanded at a compound annual growth rate of 7.64 per cent during the pre-green revolution period, at a rate of 3.66 per cent per annum during the post-green revolution period and at a rate of 4.67 per cent per annum during the period from 1950-51 to 1993-94.
 Foodgrain cash crops
 28. With the adoption of new seed-fertiliser and irrigation technology, the productivity of major cereals such as rice and wheat experienced quantum jump. Cultivators were able to generate marketable surplus after meeting their consumption needs. Thus, foodgrain crops like rice and wheat also assumed the commercial status. The estimated arrivals of rice, jowar and wheat from villages as percentage of production is a measure of marketable surplus and given in Table 7.
 Table 7 Estimated Arrivals of Rice, Jowar and Wheat from Villages as
 Percentage of Production (All-India)
 Marketing year Rice Jowar Wlieat
 1960-61 3.6 2.1 3.6
 1966-67 4.6 3.6 19.8
 1967-68 20.3 2.9 23.8
 1968-69 21.9 12.9 31.5
 1970-71 25.2 12.5 29.8
 1980-81 30.2 12.1 31.9
 1987-88 32.9 14.0 26.2
 Source : Bulletin of Food Statistics, various issues.
 29. The data in the above table show that at the all-India level, by the year 1970-71, more than 25 per cent of the production of
 12
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rice and wheat were marketed. The ratio was as high as 90 per cent in states like Punjab and as low as 10 per cent in states like Kerala. Judging by the ratio of market arrivals, therefore, cereals like rice and wheat could be considered cash crops from 1970-71 onwards for the purpose of the following discussion.
 30. The area under rice and wheat in absolute terms as well as percentage of GCA had been growing since 1970 on account of substitution of area under coarse cereals (Table 8).
 Table 8 Share of area under rice and wheat in GCA and growth rates
 (Percentages)
 Triennium ended CARG (% per annum)
 Crop 1952-53 1962-63 1972-73 1982-83 1992-93 1950-51 1968-69 1950 51 to to to
 1967-68 1993-94 1993-94
 Rice
 Wheat
 22.49
 7.21
 22.44 22.72 22.81
 8.61 11.53 13.02
 23.06
 13.06
 1.25 0.54 0.80
 2.11 1,50 2.34
 Pulse cash crops
 31. The share of pulses as a group in the GCA dwindled over the period. The decline in the case of gram was quite sharp. Arhar, another major pulse crop, broadly maintained its share over the period. Most of the area is accounted for by other pulses in this group and the share of area under this category also showed moderate decline (Table 9).
 Table 9 Share of area under pulses in GCA and growth rates in area
 (Percentages)
 Triennium ended CARG
 1950-51 to
 1967-68
 (% per annum)
 Crop 1952-53 1962-63 1972-73 1982-83 1992-93
 CARG
 1950-51 to
 1967-68
 1968-69 1950-51 to to
 1993-94 1993-94
 Gram
 Arhar
 Other
 5.38
 1.74
 7.21
 6.02
 1.57
 7.88
 4.61
 1.51
 7.19
 4.18
 1.68
 7.38
 3.55
 1.96
 7.11
 0.62
 0.70
 1.38
 0.81 -0.78
 1.75 1.04
 0.34 0.53
 13
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ii) Diversification
 32. Diversification in agriculture can be broadly defined as producing increased number of agricultural commodities. Diversification becomes necessary for developing countries since growing of basic staples such as cereals alone cannot support the economic development notwithstanding the need to ensure food security to the people. In essence, diversification to commercial crops/commodities becomes an essential strategy that can increase income levels in agriculture, reduce risks of crop failures and earn foreign exchange. Further, diversification can be designed to help poverty alleviation, employment generation and environmental conservation.
 33. Diversification in agriculture can be achieved across the sub-sectors as well as within each sub-sector. Sub-sector wise composition of income generated and the composition of total value of output are considered for measuring diversification across sub-sectors and within sub-sectors, respectively. In Indian agriculture, diversification has occurred across sub-sectors, viz. crop sector, livestock sector, forestry plus logging and fishing as well as within each of these sectors. In more recent times, diversification towards high-tech, innovative enterprises in the primary sector such as floriculture, horticulture and towards secondary (manufacturing) sector such as agro/food processing and rural non-farm sector has been gaining momentum. Diversification across sub-sectors is analysed using data on income generated and that within sub-sectors is ineasured using value of output produced.
 a) Diversification across sub-sectors of agriculture
 34. The sub-sector wise composition of income generated from agriculture, which indicates the degree of diversification, is presented in Table 10. In 1950-51, crop and livestock sectors together contributed 87.86 percent of the income from agriculture, followed by forestry and logging (10.91 per cent) and fishing (1.23 per cent). By 1990-91 the composition had changed significantly such that the share of crop sector and livestock sector together increased to 92.90 per cent of the income. The share of forestry and logging drastically declined to 4.73 per cent. Fishing has gained prominence by nearly doubling its share to 2.37 per cent from 1.23 per cent during 1950-51. A noteworthy trend is that the share of crop sector declined from a high of 81.91 per cent in 1960-61 to 73.90 per cent in
 14
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1990-91 as the share of livestock Increased to an impressive level of 18.99 per cent from 8.10 per cent in 1960-61.
 Table 10 Shares of different sub-sectors in total Income from agriculture
 (percentages)
 1950-51 1960-61 1970-71 1980-81 1990-91
 Crop Sector 79.50 81.91 79.64 74.77 73.90
 Livestock 8.36 8.23 9.71 16.27 19.00
 Forestry & logging 10.91 8.31 8.91 6.99 4.73
 Fishing 1.23 1.55 1.74 1.97 2.37
 Total 100 100 100 100 100 (Rs, crore) (23741) (31995) (40214) (46649) (65653)
 b) Diversification within sub-sectors
 Crop sector
 35. The share of various crops/crop groups in total value of output from crop sector is given in Table 11. Perceptible increments in the share in gross cropped area in case of wheat (by 8 percentage points), oilseeds (by 3.67 percentage points), rice (by 2.70 percentage points) and fruits and vegetables (by 2.26 percentage points) was observed between 1950-52 and 1990-92. Crops/crop groups which had substantially declined in shares during the same period were pulses (by 7.03 percent points) and coarse cereals (by 4.49 percent points).
 36. Indications are there to show that diversification within crop sector is taking place towards non-conventional areas such as floriculture, mushroom cultivation. For instance, there has been a spurt in the number of fioriculture projects, thanks to the initiatives of the National Horticultural Board (NHB). About 70 such projects are envisaged in Maharashtra (around Pune), Karnataka (around Bangalore), Tamil Nadu, Andhra Pradesh (around Hyderabad) and Haryana (Gurgaon). Similarly, several mushroom projects are proposed to be implemented. Strawberry production in Maharashtra, Karnataka and parts of Hfmachal Pradesh is emerging in a big way.
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Table 11 Composition of value of output from crop sector
 (percentages)
 Crop/Crop group 1950-52 1960-62 1970-72 1980-82 1990-92
 Foodgrains 46.91 50.05 48.66 46.58 46.08
 Cereals 34.68 38.36 40.02 39.55 40.88
 - Rice 18.34 21.52 20.53 19.47 21.04
 Wheat 4.74 5.67 9.88 11.76 12.73
 Coarse cereals 11.60 11.17 9.61 8.32 7.11
 Pulses 12.23 11.69 8.64 7.03 5.20
 Oilseeds 11.21 11.45 10.98 9.95 14.88
 Traditional 11.21 1.45 10.98 9.62 13.10
 Oilseeds
 Non-traditional — — — 0.33 1.78
 Oilseeds
 Sugarcane 8.27 9.14 8.89 9.40 9.49
 Fibres 4.53 5.24 4.74 4.36 4.97
 Narcotics 2.39 2.11 2.30 2.36 2.23
 Spices and condiments 2.32 2.21 2.21 2.31 2.48
 Fruits and Vegetables 8.50 7.04 10.63 11.11 10,76
 Others 15.87 12.76 11.59 13.87 9,11
 Total 100 100 100 100 100
 Livestocic sector
 37. The composition of value of output from livestock sector is presented in Table 12. An analysis of the data showed that there was less diversification in the livestock sector as reflected by the declining share of meat group, wool and hair. However, there was a concentration in milk group related activities. The share of output from milk group related activities increased from 58.30 per cent in the year 1950-51 to 68.16 per cent in the year 1990-91. Other activities which registered an increasing share during the same period relate to production of eggs (from 1.59 per cent to 4.16 per cent between the years 1950-51 and 1990-91), production of silk cocoons and honey (from 1.00 per cent to 1.58 per cent during th corresponding period).
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Table 12 Composition of value of output from Livestock
 (percentages)
 Item 1950-51 1960-61 1970-71 1980-81 1990-91
 Milk group 58.30 56.39 60.17 64.96 68.16
 Meat group 18.97 19.08 17.11 14.82 15.55
 Eggs 1.59 2.01 2.58 3.31 4.16
 Wool and hair 1.22 1.12 1.10 0.46 0.36
 Dung 18.46 17.63 15.88 12.76 8.89
 Silk cocoons/honey 0.46 0.65 1.12 1.28 1.58
 Increment in stock 1.00 3.12 2.04 2.41 1.30
 Total 100.00. 100.00 100.00 100.00 100.00
 (Rs. crores) (5895) (6857) (7387) (10597) (17182)
 Source : Govt, of India, Central Statistical organisation (CSO) National Accounts Statistics, 1992 & 1994
 c) Diversification towards secondary sector
 38. Of late, diversification into secondary and tertiary sectors has been taking place in the rural economy. Rural non-farm sector, including, agro-processing has been promoted as this sector holds promise for absorption of surplus labour from agriculture and for improving living standards of the rural poor.
 39. Overtime, there has been an expansion, accompanied by diversification, in the consumption basket. Consumption of agro-proc-essed commodities has assumed importance among different income groups (Radhakrishna and Ravi, 1990). Coinciding with such changes in consumption pattern, there has been an accelerated growth in the output of several agro-based industries in recent times.
 40. Growth rates in gross value of output in the registered sector and net domestic product in unregistered sector of agro-based industries are presented in Table 13. It is heartening to note that registered sector has shown impressive growth in ail the agro-based sectors during the eighties compared to the previous decades. Food products, followed by beverages and tobacco, wood and wood products registered high growth rate during the eighties. In contrast, in respect of unregistered sector the growth rates in net domestic product registered a deceleration during the eighties.
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Growth Of Table 13
 agro-based industries
 (percentages)
 Sr. No
 Industry Registered Sector Unregistered Sector Industry
 Growth in Value of I
 Gross output
 Growth Domestic
 in Net Product
 Industry
 1971-72" 1981-82
 1980-81® 1990-91
 1971-72* 1981-82
 1980-81'S' 1990-91
 1. Food Products 5.0 16.7 3.5 3.4
 2. Beverages and Tobacco 6.8 12.7 5.1 1.3
 3 Textiles 5.3 2.1 5.5 2.6
 4. Wood and Products- -0.7 12.2 0.2 -1.5
 5. Paper and Products 4.8 6.5 8.4 6.6
 6. Leather and products 1.8 8.6 1.4 1.5
 7. Economy level growth of manufacturing 6.3 7.8 4.2 5.1
 Source ; Y.K. Alagh (1995). "Agro-based industrialisation in India." in Harish Nayyar and P. Ramaswamy ed., (1995). Globalisation and agricultural marketing. Jaipur: Rawat Publications.
 Note: • With 1970-71 base; @ With 1980-81 base.
 41. The trends in growth in employment, investment and value addition in factory sector during 1973-74 to 1989-90 (Table 14) were observed to be relatively higher in most of the sectors compared to the growth registered by all industries put together. Growth rate in employment was higher in food products (2.64%), beverage and tobacco (5.67%), wool, silk etc. (3.52%), textile products (5.85%) and leather and fur products (5.51%) as compared to all-industry growth rate of 1.93 per cent. Similar trends were also observed in respect of investment and value added.
 42. The foregoing analysis showed that the presence of formal sector is increasing in agro-based sectors. The profitability indicators for agro-based corporate sector enterprises, as given in Table 15, indicate the prospects in agro-based corporate sector.
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Table 14 Growth in employment, investment and value added
 in factory sector, 1973-89.
 (percentages)
 Sr. Industry Employment Investment Net Value Added No.
 1. Food Products 2.64 7.83 9.28
 2. Beverages and tobacco 5.67 5.16 7.13
 3. Cotton and textiles -0.86 4.18 2.07
 4. Wool, silk, synthetic fibres 3.52 9.52 7.47
 5. Jute, hemp, mesta -1.56 0.11 0.09
 6. Textile products 5.85 7.19 8.23
 7. Wood & products -0.20 4.27 -0.12
 8. Paper and products 6.04 7.30 8.24
 9. Leather & fur products 5.51 8.43 7.07
 10. All Industries 1.93 5.97 6.03
 Source: CMIE, Industrial Statistical Profiles. July 1994.
 Table 15 Profitability indicators in corporate sector
 Value of production/ OutpufV/ages PBDIT/Sale(%) Gross Fixed Assets
 1987-88 1993-94 1987-88 1993-94 1987-88 1993-94
 Manufacturing Industry 142 1.37 7.7 10.4 11.3 14.7
 Food 2.89 3.13 9.4 13.3 8.8 12.9
 Textiles 1.44 1.39 5.7 96 7.1 16.6
 Corporate Sector 1.49 1.36 9.6 11.7 11.6 15.4
 Source: CMIE, The Indian Corporate Sector, April 1995.
 43. It was observed that the performance of food sector is good compared to manufacturing sector or even corporate sector as a whole in terms of the ratio of value of production to gross fixed assets and labour productivity. In food sector, value of production as a ratio to gross fixed assets increased from 2.89 during 1987-88 to 3.13 during 1993-94 compared to a decline from 1.49 to 1.36 for the entire corporate sector. The ratio of output to wages in the food sector exhibited an increase from 9.4 during 1987-88 to 13.3 during 1993-94 and PBDIT to sales ratio, exJDressed in percentage, increased from 8.8 to 12.9 per cent during this period.
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44. During last decade, corporatisation in the agricultural sector has emerged in the form of establishing teak farms, orchards, plantations, floriculture, etc. The cost of land, maintenance etc., are met through public subscription of shares with promises of attractive returns on the investments to the investors. A wide variety of schemes, including schemes for fixed deposits, are being floated. Most of the companies are engaged in developing wastelands. For instance, Maxworth Ltd., could develop 15,000 acres of land since 1993. Some of the other prominent players in this enterprise are Suman Motels (floating Green Earth bonds), Anubhav Group (Teak plantations). Although most of the schemes concentrate on teak and other plantations and orchards, even goat-rearing is offered for public participation recently by some of the corporate promoters. While success of such schemes is yet to be established, these ventures are important attempts to combine professionalism of a few with pooled resources from a large number of people, thereby indirectly involving a cross-section of population in agriculture. The case of ITC's diversification into oilseeds, Pepsico's entry into fruit/vegetable processing can be cited as forerunners of corporatisation of agriculture.
 45. The proliferation of such ventures, however, depends on the willingness of the State Governments to amend Land Ceiling Acts. Two State Governments - Madhya Pradesh and Maharashtra - took the initiative to make farm land available for joint ventures. Madhya Pradesh decided in June 1995 to grant case-by-case exemption from land ceiling laws for corporate farming and agro-development projects. Maharashtra allowed State Farming Corporation (SFC) to take up joint cultivation with private partners. SFC provides land whereas the private partners contribute financial and technical inputs.
 Hi) Agricultural Exports
 46. Although the share of agricultural exports to total exports has come down from 30.65 per cent in 1980-81 to 19.20 per cent in 1995-96, the foreign exchange earnings from agricultural exports have more than doubled from Rs. 20.57 billion in 1980-81 to Rs. 47.37 billion in 1995-96 at 1980-81 prices (Table 16). The impact of economic liberalisation was discernible during the year 1995-96 when agricultural exports registered 27 per cent increase over the previous year.
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Table 16 Share of agricultural exports in total exports
 (in 1980-81 prices)
 Year Agrl. Exports
 (Rs.billion)
 Share of Agrl. Exports in Agrl. Exports
 (Rs.billion) Total Exports
 (%) GDP from Agriculture
 (%)
 1960-61 2.84 44.24 0.87
 1970-71 4.87 31.73 1.18
 1980-81 20.57 30.65 4.24
 1990-91 31.49 19.41 4.51
 1993-94 47.87 18.67 6.46
 1994-95 30.08 16.00 5.40
 1995-96 47.37 19.20 7.71
 Source : Government of India, Economic Survey, Ministry of Finance. New Delfii.
 Iv) Hi-tech Projects
 47. In recent years there has been a spurt in hi-tech projects in agriculture and allied sectors. India ranks first in the world in fruit and second in vegetable production. The estimated annual production of horticultural products is 100 million tonnes. The exports of processed fruits and vegetables has been increasing steadily during the recent years. The value of exports of the fruits and vegetable products such as dried and processed vegetables, mango pulp, pickles and other processed products which was Rs. 206 crore in 1990-91 had more than doubled within four years i.e. by 1994-95 to Rs. 469 crore. India has vast potential for development of aquaculture, both in inland and marine fisheries. The fish production which stood at 1.7 million tonnes during 1970-71 has reached 5 million tonnes by 1993-94. India's export earnings from fish production was of the order of Rs. 2,000 crore of which 74 per cent was from export of shrimps.
 48. Other emerging commercial ventures are in floriculture mainly confined to cut flowers such as rose, carnation, orchid and wax flowers. Production of hybrid seeds of high value ornamental, indoor foliage plants as well as vegetables are other potential areas. Mushroom production in India is also gaining importance and about 26 thousand tonnes of buttons were produced in 1994-95.
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49. The spread of hi-tech projects, however, is not uniform across different regions. As many as 88 per cent of the projects under implementation (as on 31 August 1995) are concentrated in southern (52%) and western (36%) regions. Similarly, about 80 per cent of the refinance support extended by NABARD has gone to Southern Region and 16 per cent to Western Region. Although NABARD has sanctioned projects for other regions, the refinance flow to these regions was either negligible or nil (Table 17).
 Table 17 Purpose-wise NABARD refinance disbursed for hi-tech projects
 (Rs. in lakh as on 31 August 1995)
 Region No. of Total BanK NABARD NABARD Schemes Financial Loan Refinance Refinance
 Outlay Sanctioned Disbursed
 Southern Region 79 61476 31239 26311 7735
 (52) (66) (68) (67) (80)
 Western Region 53 21305 10468 9260 1515
 (36) (23) (24) (25) (16)
 Northern Region 13 7557 2357 2020 349
 (8) (8) (5) (5) (4)
 Central Regibn 2 1401 1052 840 5
 (1) (1) (2) (2) (-) North-Eastern Region 2 377 283 255 2
 <1) (-) (-) (-) (-) Eastern Region 4 1520 638 506 —
 (2) (2) (1) (1) (-)
 Total 153 93636 46037 39192 9606 (100) (100) (100) (100) (100)
 Figures within brackets indicate percentage to total. — negligible.
 50. The skewed nature of NABARD refinance towards Southern and Western regions is mainly due to two reasons viz., (i) Aquaculture projects which accounted for a major share of NABARD refinance portfolio in hi-tech projects are mostly implemented in South-Eastern coastal regions. Hence, flow of refinance has been observed to be relatively more in Tamil Nadu and Andhra Pradesh, (ii) Lack of entrepreneurship and awareness about agro-based hi-tech projects in regions other than southern and western.
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B. Factor Commercialisation
 51. Increased use of purchased inputs is a consequence of Green Revolution. Since the advent of Green Revolution, the use of inputs such as HYV seeds, irrigation, fertilisers, electricity, diesel and tractor power has increased many fold (Table 18).
 Table 18 Trends in input use agriculture
 Particulars 1950-51 1960-61 1970-71 1980-81 1990-91
 1. High Yielding Varieties (million ha.) — 1.89* 15.38 43.07 62.95
 2. Distribution of certified quality seed (lakh qtis) — — 25.01 29.81 59.30
 3. Gross irrigated area as percentage of GCA 17.10 18.30 23.00 28.80 33.60
 4. Consumption of fertilisers
 i) total (lakh tonnes) 0.69 2.92 21.77 55.16 125.46
 ii) per hectare (kg) neg. 1.90 13.13 31.83 70.00
 5. Consumption of pesticides (tech. grade, th. tonnes)
 2.35 8.12 24,32 45.00 ee.go*"
 6. Institutional credit flow (Rs.Cr)
 a) Co-operatives 24.23 214.35 678.79 2126.31 3972.70
 b) Commercial Banks (incl. RRBs) — — 206.40 1262.80 5010.00
 c) Grand Total 24.23 214.35 885.20 3389.10 8982.70
 7. Number of tractors per lakh ha. of GCA 7.00 20.00 86.00 301.00 811.00
 8, Number of oil engines per lakh ha. of GCA 50.00 151.00 942.00 1623.00 2680.00
 9. Number of electric pumps per lakh ha. of GCA
 16.00 131.00 977.00 2505.00 5028.00
 10. Consumption of power per thousanc of GCA (kwh)
 1 ha. 1.50 5.50 27.00 84.00 273.20
 * Relates to the year 1967-68. @ Relates to the year 1987-88.
 52. The share of the value of purchased inputs, viz., fertilisers, electricity, diesel, irrigation and pesticides in the value of total inputs (excluding labour) used in agriculture increased from 5.28 per cent during 1950-51 to 39.15 per cent during 1970-71 and further to 73.19 per cent during 1990-91 (Table 19). This shows the increasing role of purchased inputs in agriculture. Ratio of agricultural inputs, both purchased and total, to gross value of output showed similar trend. The rise in ratio of purchased inputs to gross value of output, however, was relatively sharper.
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Table 19 Ratio of purchased inputs to total Inputs/gross value of output
 (Percentage)
 Particulars 1950-51 1970-71 1990-91
 1. Ratio of purchased inputs to total inputs 5.28 39.15 73.19
 2. Ratio of agricultural inputs to gross value of output
 8.70 9.15 16.55
 3. Ratio of purchased inputs to gross value of output
 0.46 3.58 12.11
 Source ; CSO, National Accounts Statistics, GOI.
 Table 20 Indicators of Commercialisation in Agriculture
 (1970-71=100)
 Indicator 1960-61 1970-71 1980-81 1990-91
 PRODUCT FRONT Proportion of market arrivals to production @
 nee 14.29 100.00 119.84 130.55 jowar 16.80 100.00 96.80 112.00 wheat 12.08 100.00 107.05 87.92 gram 11.35 100.00 128.72 110.64
 Share of non-food grain cash crops in 91.58 100.00 106.75 121.73 Gross Cropped Area (GCA)
 Share of food grain cash crops in 32.53 100.00 103.22 102.50 in Gross Cropped Area (GCA)
 Share of non-food grain cash crop in Total Value of Output 93.56
 Share of food grain cash crops in in Total Value of Output 29.94 100.00
 FACTOR FRONT
 HYV area as percentage of GCA
 Number of Tractors per lakh ha of GCA
 Number of Electric pump sets per thousand ha. of GCA
 Number of Oil pumps per thousand ha. of GCA
 Area irrigated by wells as % of Net Irrigated Area (NIA)
 Consumption of Chemical Fertilisers per ha. of GCA
 Consumption of Pesticides per Proportion of purchased inputs to total value of inputs
 Proportion of purchased inputs to value of output
 Composite Index of Commercialisation
 @ Data reported for 1990-91 pertains to the year 1987-88.
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 93.56 100.00 99.50 112.73
 29.94 100.00 97.98 99.79
 — 100.00 269.01 382.73
 23.26 100.00 350.00 943.02
 13.41 100.00 256.40 514.64
 16.03 100.00 172.29 284.50
 78.24 100.00 119.61 133.29
 14.47 100.00 242.42 533.13
 27.38 100.00 150.78 190.37
 22.90 100.00 205.30 338.26
 31.41 100.00 164.91 261.36
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C. Composite Index of Commercialisation
 53. Various quantifiable indicators discussed above are expressed as indices with 1970-71 as base and are presented in Table 20. There has been an impressive growth in all the indicators suggesting the fast pace of commercialisation. The composite index of commercialisation, which is a summary measure of all the indicators, rose from 31.41 points in 1960-61 to 164.91 points in 1980-81 and further to 262.03 in 1990-91. Fig.1 depicts this trend.
 REGIONAL LEVEL
 i) Area Shifts
 54. The share of non-foodgrain crops in gross cropped area across major states of the country during early 70s and early 90s is given in Table 21.
 Table 21 Extent of non-foodgrain crops in different states
 State Share of non-foodgrain crops in Gross Cropped Area
 1970-71 1990-91 Change
 Southern Region Andhra Pradesh 25,72 43.66 17.95 Karnataka 27.20 41.98 14.78
 Kerala 59.74 80.99 21.25 Tamil Nadu 26.92 42.59 15.67
 Eastern Region Bihar 7.14 10.65 3.51
 Orissa 8.67 26.08 17.41
 West Bengal 11.19 27.19 16.00
 Northern Region Haryana 13.57 35.64 22.07
 Madhya Pradesh 14.20 26.99 12.79 Punjab 18.19 24.92 6.73
 Uttar Pradesh 22.22 22.97 0.75
 Western Region Gujarat 43.26 62.73 19.47 Maharashtra 28.46 34.97 6.51 Rajasthan 16.89 37.60 20.71
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55. The changes in the share of non-foodgrain (commercial) crops indicated that Haryana topped in respect of increased share of non-foodgrain crops having registered a change by 22.07 percent points, i.e., from 13.57 per cent in 1970-71 to 35.64 per cent in 1990-91. Similarly, Kerala in southern region (21.25 percentpoints), Orissa in eastern region (17.41 percent points), Rajasthan (20.71 percent points) and Gujarat (19.47 percent points) in western region showed better performance in their respective regions. However, the performance was not consistent and uniform across the states in the individual regions. For instance, Uttar Pradesh (0.75 percent points) in northern region and Bihar (3.51 percent points) in eastern region and Maharashtra in western region (6.51 percent points) experienced lesser increase in the share of non-foodgrain crops. Exceptionally, all the states in the southern region experienced considerable increase in the share of non-foodgrain crops. The states, however, differed in the mechanism of increase in the share of non-foodgrain crops. While in the southern states non-foodgrain crops substituted foodgrain crops, in other regions, viz., western region, northern region, and eastern region share of non-foodgrain crops increased without shift of area away from foodgrains (Sawant and Achutan, 1995).
 56. The states have differed in respect of changing crop-mix too as revealed by the data on crop-wise shares in area presented in Table 22. The increase in area under groundnut in Andhra Pradesh, Karnataka and Tamil Nadu, the increase in area under coconut in Kerala and Tamil Nadu and increase in area under rubber in Kerala are important shifts in the southern region in the process of commercialisation and diversification of agriculture. Similarly, introduction of non-traditional oilseeds such as soya bean and sunflower and their area expansion in Maharashtra is the significant aspect of commercialisation and diversification in the Western region. Other prominent features of commercialisation in this region include the commendable growth in area under rapeseed/mustard in Gujarat and growth in area under sugarcane in Maharashtra, besides moderate to high growth in area under rapeseed/mustard, appreciable growth in area under cotton and positive albeit low growth in chillies in Rajasthan. The area shifts conforming to commercialisation of agriculture in the northern region include remarkable increase in area under rapeseed/mustard in Haryana, moderate increase in area under cotton in Punjab as well as Haryana, commendable increase in area under soyabean in Madhya Pradesh and increase in area under potato and sugarcane in Uttar Pradesh.
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Table 22 Share of commercial crops in GCA in different states
 (percentages)
 Share in GCA
 1971-72 1991-92
 Southern Region
 1. Groundnut Andhra pradesh
 Tamil Nadu
 Karnataka
 2. Coconut — Kerala
 — Tamil Nadu
 3. Rubber — Kerala
 Eastern Region
 1. Groundnut — Orissa
 2. Rapeseed/Mustard — West Bengal
 3. Potato — Bihar
 — West Bengal
 4. Chillies — Orissa
 Northern Region
 1. Rapeseed/Mustard — Haryana
 — Madhya Pradesh
 2. Cotton — Punjab
 — IHaryana
 3. Potato — Uttar Pradesh
 4. Sugarcane — Uttar Pradesh
 5. Soyabean — Madhya Pradesh
 Western Region
 1. Rapeseed/Mustard — Rajas than
 — Gujarat
 2. Cotton — Rajas than
 3. Chillies — Rajas than
 4. Soya bean — Maharashtra
 5. Sunflower — Maharashtra
 6. Sugarcane — Maharashtra
 12.11 18.81
 14.61 15.75
 8.96 10.75
 24.68 28.01
 1.49 3.44
 13.88
 1.38 3.63
 1.49 4.76
 0.92 1.62
 0.99 2.64
 0.41 0.96
 3.23 11.45
 1.12 2.60
 8.30 8.78
 4.79 10.57
 0.78 1.30
 5.53 7.40
 0.04 11.47
 2.28 13.20
 0.34 3.74
 1.39 2.60
 0,24 0.22
 0.10 1.36
 — 1.87
 1.00 2.26
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ii). Composite Index of Commercialisation
 57. The discussion in the foregoing section confined to the changes in crop-mix across different states/regions which forms only one facet of commercialisation of agriculture. As has been done earlier at all-India level, considering ninteen important variables that points to commercialisation, the composite index of commercialisarion was worked out for different states in different regions. The results are presented in Table 23.
 Table 23 Composite index of commercialisation in major states
 State (ALL-INDIA= =100)
 1970-71 Rank 1990-91 Rank
 Southern Region
 Andhra Pradesh 122 5 114 5
 Kerala 93 9 85 8
 Karnataka 79 11 77 12
 Tamil Nadu 184 2 138 2
 Eastern Region
 Bihar 99 7 83 10
 Orissa 55 14 65 14
 West Bengal 76 12 85 9
 Northern Region
 Haryana 154 3 135 3
 Madhya Pradesh 76 13 74 13
 Punjab 214 1 170 1
 Uttara Pradesh 106 6 106 6
 Western Region
 Maharashtra 92 10 93 7
 Rajas than 97 8 81 11
 Gujarat 132 4 131 4
 Aii India 100 100
 58. The results obtained at the regional/state level conform more or less to the pattern of commercialisation that emerged from the changes in the crop-mix itself. While Punjab, Tamilnadu, Haryana,
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Gujarat, Andhra Pradesh and Uttar Pradesh stood in the first six positions in descending order in the 1970-71, states of the eastern region, Madhya Pradesh in north, IVlaharashtra in the west and Karnataka in the south depicted a poor standing compared to the average of all India. Although the top ranked states in terms of commercialisation retained their status during 1990-91 also, the index has come down in all the states indicating that the inter-state disparities in commercialisation has narrowed down. The states that performed better in improving their position with respect to commercialisation were West Bengal and Orissa in Eastern region and Maharashtra in west and the losers are Bihar and Rajasthan.
 FARM LEVEL
 59. Commercialisation is observed on large farms on a relatively significant scale. For, the small farmers are bound to cultivation of food crops for self-consumption and may wish to avoid risks of early adoption of any commercial venture. Large farmers have also access to better market information. Even experiences of other countries such as Guatemala (vegetable farming) and kenya (sugarcane farming) revealed that smallholders trailed behind in adoption (Binswanger and Braun, 1991).
 60. Data presented in Table 24 shows that the percentage area under non-food crops to total cropped area continuously increased with the farm size. The share, for instance, rose from 11.4 per cent on marginal farms (below one hectare) to 26.8 per cent on large farms (10 ha and above) during 1980-81. However, between 1976-77 and 1980-81, the share of non-food crops has increased from 9.9 per cent to 11.4 per cent on marginal farms, from 12.8 per cent to 14.8 per cent on small farms and from 15.9 per cent to 18.0 per cent on semi-medium farms.
 61. Similar pattern can be observed from the data on the extent of net marketable surplus across farm-size classes (Table 25). As per the estimates of the Directorate of Marketing and Inspection, Faridabad, during 1972-73, the net marketable surplus of paddy as a proportion of production was (-) 32.8 per cent for small farmers as compared to 41.8 per cent for large farmers. In other words, small farmers were net purchasers whereas large farmers were net sellers.
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Table 24 Farmsize-wise distribution of area under food
 and non-food crops
 Percentage area
 Size group (Ha)
 1976-77 1980-81 Size group (Ha)
 Food Non-Food Food Non-Food crops crops crops crops
 Marginal (below 1 ha.) 90.1 9.9 88.6 11.4
 Small (1.0 to 2.0 ha) 87.2 12.8 85.2 14.8
 Semi-medium (2.0-4.0 ha.) 84.1 15.9 82.0 18.0
 Medium (4.0-10.0 ha.) 78.7 21.3 77.5 22.5
 Large (10.0 ha and above) 73.9 26 1 73.2 26.8
 All farms 81.5 18.5 80.3 19.7
 Source : Indian Agriculture in Brief, 22 Edition, Directorate of Economics and Statistics, Ministry of Agriculture, Govt, of India.
 Table 25 Net marketable surplus of paddy in 1972-73, size-group wise
 Size group Net Marketable Surplus
 (in Lakh tonnes)
 Production Col.3 as % of Col.2
 Small
 Medium
 Large
 All
 (-)56.2 171.2 (-)32.8
 31.5 225.5 14.0
 79.4 190.0 41.8
 51.7 583.7 8.9
 Source : IVlarketable Surplus and Post Harvest Losses of Paddy in India, Directorate of Marketing and Inspection, Ministry of Rural Reconstruction, Faridabad, 1981.
 62. However, some of the micro level studies conducted in different regions of the country even established inverse relation between farm size and diversification (Singh et al, 1985; Gupta and Tewari, 1985; Thakur et al, 1985. Nevertheless, small scale diversified farming by marginal and small farmers do not generate adequate income for their sustenance in most cases (Hague, 1992). As such, diversification of small farms in favour of high value crops and entreprises
 30

Page 38
                        

is possible if and only if technological, infrastructural, institutional and policy constraints are removed (Haque ed., 1996). Still in view of the changes in recent times in the agriculture in terms of growth in capital intensive hi-tech ventures, small and marginal farmers may be left behind in the commercialisation process (Viswanathan, et al, 1995).
 IV CONSEQUENCES OF COMMERCIALISATION
 FOOD SECURITY
 63. The growing importance of non-foodgrain crops in terms of increase in their share over time would have seriously thwarted our food security system had it not been due to the introduction of the Green Revolution technology during 1967-68 which brought forth impressive growth in crop yields. As a result, the output had increased and so as the market arrivals. For instance, the market arrivals of paddy and wheat as proportion of their production jumped from a mere 3.6 per cent in 1960-61 to more than 20 per cent by 1967-68 and above 30 per cent by late 1980s. This is an indication that these crops have attained a commercial status and have been substituted for other uneconomical crops, the best example being the case of large scale cultivation of rice and wheat in North-Western states. This had a positive influence on our food security. Despite the negative pulls of a burgeoning population, we maintained adequate buffer stock of foodgrains.
 64. Increase in household income and change in consumption pattern in terms of nutritive values are natural consequences of commercialisation. Based on a preliminary data of a study conducted in developing countries, Bouis (1995) concluded that commercialisation has increased income levels in almost all the developing countries which in turn has led to higher calorie intake. There is little evidence that commercialisation, per se, has altered consumption behavioural pattern in a manner that is detrimental to proper nutrition. Greater dependence on the market for food has not led to higher cost per calorie intake.
 65. Other important changes in agricultural sector that had positive influence on our food security were increasing share of livestock and fisheries, on one hand, and increase in the share of fruits and
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vegetables in our food basket. These developments had the influence of improving the availability of animal protein as well as fruits and vegetables in the Indian diet (Satyasai and Viswanathan, 1996b).
 ENVIRONMENT
 66. Commercialisation, however, has had its share of adverse impact too. The ills associated with the increased and indiscriminate use of chemicals in agriculture are well documented through innumerable research studies. Chemical residues in food items, destruction of natural enemies of pests, irreparable damage to groundwater regime through depletion of water table, increase in soil salinity due to use of chemicals and due to incursion of salt water as a result of large scale brackish water aquaculture are some of the adverse consequences.
 V FACTORS INFLUENCING COMMERCIALISATION
 POPULATION AND FOOD SECURITY
 67. Demographic change is a key determinant of commercialisation facilitating or impeding the process depending on the availability of resources. In a situation where expansion of the cultivated area is still possible, and if the marginal labour productivity exceeds the marginal subsistence requirements, population growth may enable in increasing the marketable surplus on one hand. On the other hand, due to perceived food sepurity risks, population growth might lead to reduced volume of marketed surplus in relative or even in absolute terms in regions with deficient market linkages. In the case of Indian agriculture, there is ample evidence to prove that the growth of population had been a driving force to bring about marginal expansion in cultivated area but nevertheless a substantial increase in productivity especially after the seventies. The growth in population and the corresponding growth in cultivated area and food grain production is indicated in Table 26.
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Table 26 Growth in population, area cultivated and food grain
 production
 Particulars 1971 1981 1991 CARG
 Population (crores) 54.82 68.43 84.63 2.19
 Net sown area (M.ha.) 139.70 142.10 142.20 0.08
 Gross cropped area (M.ha.) 165.20 177.10 185.50 0.58
 Foodgrains Production (MT) 103.50 130.80 173.10 2.60
 68. Need for food security was the primary motive for diversification, i.e., to include crops such that minimum food is ensured even in the face of adverse weather.
 TECHNOLOGICAL FACTORS
 69. Technological change is another factor which influences commercialisation. Although increased commercialisation can occur without technological change in agriculture, technological change without increased commercialisation is unlikely because the increased use of purchased inputs and specialisation are inherent elements of technological innovations in agricultural production. The complementarity between technology and commercialisation can be of different types. As observed in Guatemala and Philippines, shift towards commercial crops (vegetables in Guatemala and sugarcane in Philppines) can encourage the adoption of yield-increasing technology in staple foods by farm households. Or as observed in Kenya conimercialisation (i.e., shift towards sugar cane) can lead to expansion of area under staple foods (in this case fallow land was brought under maize with constant yield levels) (Btnswanger and Braun, 1991). The experience in India seems to be different from the above experiences as the introduction of technology has rendered the staple food crops of rice and wheat commercial crops.
 70. Technical considerations such as replenishing soil fertility, besides providing nutritious diet was an important factor behind inclusion of pulses in the cropping pattern. With the advent of new technology, the cash requirements of farm households increased on account of increased use of purchased inputs necessitating the cultivation of cash crops on a large scale. As a result, the proportion of area under these crops, especially wheat, increased overtime.
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Oilseeds like niger and safflower which v\(ere introduced in mid-sixties and soyabean and sunflower which were introduced in 1970-71 also resulted in a shift in cropping pattern in favour of commercial crops. The demonstrations conducted by the Research stations/Agricultural Universities and the success of these crops in the fields of progressive farmers would have spread the cultivation of these crops in larger areas.
 INFRASTRUCTURE
 71. Infrastructural support is an important pre-requisite for commercialisation which is, at present, not commensurate with the production potentials available across states. For instance, concentration of production of fruits and vegetables and infrastructural facilities including processing capacity were observed to be mismatched across states (Viswanathan and Satyasai, 1997). Policies have to focus on aspects that foster commercialisation by facilitating an open domestic and international trade environment, improving hard and soft infrastructure for opening up new market opportunities and ensuring legal security. A study conducted by Ahmed (Ahmed, 1995) while attempting to quantify the impact of investments in rural infrastructure in the process of commercialisation concluded that improved infrastructure is a primary driving force under every condition for commercialisation. The benefit of commercialisation and specialisation, to a greater extent, depend upon infrastructure and both have a 'push and pull' relationship.
 GOVERNMENT POLICY
 72. Commercialisation can also be enforced by direct government action through regulations related to the establishment and management of plantations. Commercialisation in a country also depends on the existing global economic environment and trade relations.
 73. Public policies like agricultural price policy, market interventions to make available food to the poor and national priorities such as food security, creation of irrigation infrastrucrture, wasteland development, etc., have influenced the cropping pattern changes. For instance, area under oilseeds - especially non-traditional oilseeds -registered an impressive growth after mid-eighties following the launching of the Technology Mission on Oilseeds in 1986 in response to the national priority of curbing the increasing import bill on account of oil imports.
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PRICE FACTOR
 74. Relative prices of crops have been the most important factor in determining the crop mix. Coarse cereals have been replaced by more lucrative crops like oilseeds because of their price advantage. The comparative economics of ragi and groundnut in Karnataka (Table 27) shows that the price of groundnut is 3.69 times that of ragi. The net income from groundnut works out to Rs. 3475 compared to Rs. 625 from ragi.
 Table 27 Relative economics of groundnut and ragi in Karnataka, 1987-88
 Particulars Raoi Groundnut
 Cost A1 (Rs.)
 Value of main product (Rs.)
 Value of By-product (Rs.)
 Yield (Quintals)
 Price of main product (Rs.)
 Net income (Rs.)
 Returns per a rupee
 1626 2436
 1556 5535
 695 376
 9.65 9.31
 161 595
 625 3475
 1.38 2.43
 75. Further, it can be observed that net income obtained by growing groundnut in one hectare is sufficient to meet the cost of 9.65 quintals of ragi needed for family consumption, still leaving a surplus of Rs. 1919. Thus, the economics may prompt farmers to shift away from coarse cereals. The tendency may be abetted by the availability of ragi and superior substitutes like paddy and wheat through PDS at subsidised prices. Studies have also shown that as the wage levels in rural areas increase, there is shift from consumption of coarse cereals/minor millets to superior cereals, thus, creating a demand for them.
 INFORMATION TECHNOLOGY
 76. Information technology can provide some of the most innovative tools/usages in the field of agricultural marketing in general and export trade in particular. If these tools are in conformity with the domestic trade policies and international technological sophistication, the technology can be effectively utilised for planning, analysis and policy making with the help of computer based information
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mangement systems, forecasting, modelling and other quantitative techniques. For the trade organisations or state-owned trade supporting organisations information technology can be utilised for order processing, export-import documentation and electronic data interchange W\\h the private or co-operative entities located at the grassroots level.
 VI ROLE OF INSTITUTIONS IN COMMERCIALISATION
 77. While examining the factors that contributed to the growth of sericulture and its commercialisation, the institutions which played a complementary role in this growth process assume importance. Since commercialisation is closely linked to the marketing aspects, perhaps tfie role played by the institutions in marketing of the agricultural pro-(fcjce is the most important. Agencies/institutions that promoted agricultural exports can also be considered under this category as the difference lies only in the frontiers of marketing. Other groups of institutions that have also played a significant role in the process of commercialisation and diversification of agriculture are the financial institutions purveying credit for the purpose.
 AGRICULTURAL MARKETING INSTITUTIONS
 A. Regulated Markets
 78. As early as in 1928, the Royal Commission on Agriculture pointed out that "the prosperity of the agriculturists and the success of any policy of general agricultural improvement, depend to a very large degree on the facilities which the agricultural community has at Its disposal for marketing, to the best advantage, as much of its produce as is surplus to its own requirement". And, therefore, on the recommendation of the Commission, regulated markets for agricultural produce were established in the country. Before Independence, there were 250 regulated markets in the country which were mostly confined to cash crops like cotton. During the era of planned development in the country, more and more markets and crops were brought under regulation. As a result, there are 6738 regulated markets in the country handling a variety of agricultural produce.
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B. Marketing Co-operatives
 79. Although co-operative marketing societies came into being with the Co-operative Societies Act of 1912, it was the Report of All India Rural Credit Survey (1951) which recommended integrating co-operative credit and marketing societies in the rural areas for an effective solution to the credit and marketing problems of the farmers. The successive Five year plans also stressed the need for development of co-operative marketing. This resulted in the wide network of primary level co-operative marketing societies having strong linkages with all the important terminal markets in the country. In majority of the states wholesale agricultural produce markets are organised at the secondary level and the Apex Marketing Federations at the State level while in some of the states there are intermediate markets at the district level. The National Agricultural Co-operative Marketing Federation of India (NAFED) is the apex body of the co-operative marketing system at the National level.
 80. The number of co-operative marketing societies at the time of Independence was less than 500. However, due to the four decades of planning, their number has increased to 2633 (general purpose) and 3290 (specialised in one or more agricultural commodities) marketing societies, as at the end of 1987-88. Besides, there are 157 district and central marketing societies, 29 general purpose State Apex Marketing federations, 16 State level specialised commodity marketing federations for handling produce like oilseeds, cotton, tobacco, etc. Central Arecanut Marketing and Processing Co-operative Ltd., National Co-operative Tobacco Growers' Federation and 34 branches/sub-office, besides four regional offices of NAFED, provide a good network of co-operative marketing institutions in the country.
 C. Parastatal Marketing Agencies
 81. The variations in farm output price and consumer price for agricultural produce and the need to create marketing facilities for future growth, required the State intervention by way of establishing public sector marketing agencies. Public sector marketing agencies were established to deal with procurement and marketing (including PDS) in major agricultural commodities like foodgrains, cotton and jute like Food Corporation of India (FCI), Cotton Corporation of India (CCI) and Jute Corporation of India (JCI), respectively.
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i) Food Corporation of India
 82. The FCI as the chief agency of the Government of India in handling the imports, procurement, storage and distribution of foodgrains and for implementing the national food policy, has played an important role in the process of commercialisation of agriculture. Besides, import, storage and distribution of fertilisers, the purchase, storage and distribution of levy sugar is also handled by the corporation. In the eighties there had been tremendous rise in the quantity of foodgrains handled by FCI, which reflects the rise in domestic production and market arrivals. During the six years from 1981-82 to 1986-87, total annual purchases of all commodities increased from about 17 million tonnes valued at Rs. 3434 crores to 22 million tonnes valued at Rs. 5737 crores of which foodgrains account for 90 per cent of the purchases. The fact that the foodgrain purchase of FCI are confined to only wheat and rice further strengthens the argument that these two major cereals aquired the status of cash crops on account of quantum jump in their production and, consequently, increasing the marketable surplus.
 ii) Agricultural and Processed Food Products Export Development Authority (APEDA)
 83. The increased production of various agricultural commodities and the potential for agricultural exports necessitated the establishment in 1986 of APEDA which acts as a nodal agency for agricultural exports, especially, of processed food in value-added form and ensuring effective quality control. The responsibilities of APEDA include survey and preparation of feasibility studies, participation in equity through joint venture, registration of exporters, quality control and standards, improving packaging, improving marketing abroad, collection of export statistics and training. Efforts taken by APEDA had significant impact on growth of exports of its scheduled products from Rs. 422 crore in 1988-89 to Rs. 2271 crore in 1994-95.
 Mi) Marine Products Export Development Authority (MPEDA)
 84. Marine Product Export Development Authority (MPEDA) was set up in 1972 to undertake promotional works relating to export of marine products. The role of MPEDA includes developing off-shore and deep sea fishing, promoting shrimp farming using latest technology, adopting measures required for diversifying export products and
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export market, modernising seafood industry, inducting new technology for value addition, extending marketing services and ensuring quality control in fishery products. It is also vested with the responsibilities for development of marine products industry.
 iv) Commodity Boards
 85. Most of the plantation crops grown in the country are cultivated on commercial scale for selling in the market and many of these products have export potential. The specialised nature of these crops warranted creating specific agencies for to take care development, promotion and marketing aspects of the^s crops. Accordingly, Commodity Boards were established for tea, coffee, rubber, spices and for horticultural crops.
 v) National Dairy Development Board (NDDB)
 86. The NDDB was created in 1965 with the mandate of replicating the "Anand Model" initially in the dairy sector in other parts of the country. In the late sixties, with the implementation of Operation Flood, the milk production rose from 20 million tonnes in 1970 to 32 million tonnes in 1978 during the first phase. Operation Flood II (1981) was started with the objective of building a National Milk Grid linking 136 rural milk sheds in 22 states and Union territories with the urban demand centres in the country and creating infrastructure required to support a viable dairy industry. Operation Flood III (1987-96) is to consolidate the gains of earlier phases. The main focus of the programme is on achieving financial viability of the Milk Unions/ State Federations and on adopting the salient institutional characterestics of the "Anand Model" Co-operatives. The Board has successfully replicated the Anand Model in oilseeds, fruits and vegetables, salt and tree sectors as well.
 ROLE OF FINANCIAL INSTITUTIONS
 87. The exploitative and usurious operations of the private moneylenders in agriculture necessitated the institutional agencies to supplement working capital and investment capital needs of the farmers at liberal terms. Because of the change in agricultural technology, investment in agriculture became commercially viable. The new agricultural technology was not merely confined to the use of HYV seeds and chemical fertilisers but to a host of activities like processing,
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packaging, transporting and marketing, particularly in horticulture. The growth in institutional credit, both ST and investment credit, during these years is an indicator of the role played by the financial institutions (Table 28).
 Table 28 Flow of institutional credit to agriculture
 (Rs. crores)
 Year Short Term i credit Investment credit Total flow
 Co-ops CBs Total Co-ops CBs Total flow
 1950-51 23 — 23 1 — 1 24
 1960-61 183 — 183 32 — 32 214
 1970-71 519 — 519 160 206* — 885
 1980-81 1526 517 2043 600 746 1346 3389
 1990-91 2822 2173 4994 1151 2838 3989 8983
 1994-95 9462 4747 14209 2454 4761 7215 21424
 1995-96 9966 6920 16886 2800 5163 7963 24849
 CARG (%) 1980 - 95 11.70 14.98 12.71 9.42 11.92 10.93 12.08
 * Includes Short term credit also. Source: CMIE, India's Agricultural Sector, Sept. 1995.
 88. There has been remarkable growth in institutional credit, for both production and investment purposes, during the past, especially since 1980s. The growth in flow of short term credit, used for purchase of modern inputs, at the rate of 12.71 per cent during 1980-81 to 1995-96, facilitated increased monetisation of inputs. The investment credit, registering a growth of the similar magnitude, ensured investments in minor irrigation, land development, farm mechanisation, livestock, poultry, fisheries etc., thus, fostering commercialisation and diversification.
 89. New ventures in agricultural sector are basically capital intensive in nature and the estimated average bank loan per project works out to Rs. 3 crore with a range of Rs 0.7 crore for horticulture to Rs. 4.6 crore for fisheries. The capital intensiveness of new agricultural ventures emphasises the need for providing adequate credit support for the promotion of these projects. The estimated credit requirements for aquacultural and horticultural projects alone
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amount to Rs. 400 crore, the break up being Rs. 253 crore and Rs.147 crore for aquaculture and horticulture, respectively (Table 29).
 Table 29 Estimated credit requirement for hi-tecli/export oriented
 projects during IX Plan
 (Rs. aore)
 Sector Estimated
 Credit requirement
 Horticultural activities
 Alliect activities
 Other hi-tech activities
 797
 4057
 9'i98
 Total 14,052
 90. Meeting such a high level of demand for credit requires the financial institutions to enlarge the mobilisation of their resources. Further, the situation may require formation of consortia of credit institutions for pooling their resources, including technical experts, as well as share the risk involved in lending huge amounts.
 91. Since the credit institutions have to commit huge resources for the promotion of new agricultural ventures, they may pay less attention to traditional activities involving large number of small farmers and, therefore, a balance has to be struck by the financing institutions. Further, the success of new agricultural ventures involves different agencies, the financing institutions have to strive for effective coordination.
 ROLE OF NABARD
 92. The role of NABARD as an apex institution extends, besides providing refinance support, to promotional aspects including infrastructural development and Research and Development. Recognising the strategic need for promoting new agricultural ventures especially for improving the export potential in the agricultural sector, NABARD has taken several policy initiatives.
 A. Credit Role
 93. The policy initiatives and developmental strategies adopted for
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encouraging implementation of hi-tech projects had positive response, especially, in flow of credit to this sector. The details of total financial outlay, bank loan and refinance sanctioned is presented in Table 30.
 Table 30 Sector wise lending for hi-tech projects, June 1995
 (Rs. Crore)
 Name of Project tto. of TFO Bank Loan Refinance Share in Sdiemes ^ Refinance (%)
 Fisheries 61 457.44 280.89 237.39 60
 Bio-technology 20 87.55 51.20 41.03 10
 Floriculture 21 111.76 33.79 29.52 8
 Horticulture 20 24.05 13.53 14.40 4
 Mushroom 14 162.19 48 78 42.37 11
 Agro-processing 17 83.39 3218 27.22 7
 153 936.37 46037 391.93 100
 Figures within bracket indicate percentage to totat
 94. As at the end of June 1995, 153 projects were sanctioned with a total financial outlay of Rs. 936.57 crore and a bank loan of Rs. 460.37 crore. The extent of refinance sanctioned for the hi-tech projects is to the tune of Rs. 391.93 crore. An analysis of refinance sanctioned to various sectors reveals that about 60 per cent of refinance disbursed was for development of fisheries sector followed by mushroom cultivation (11%) and bio-technology (10%). Horticulture and agro-processing were the other sectors which were financed under hi-tech projects.
 95. Brackish water prawn culture and semi-intensive aquaculture were the major activities covered under fisheries sector. Tissue culture was the major activity in bio-technology whereas floriculture projects included production of cut flowers and orchids for exports. The hi-tech projects included in horticulture sector covers mainly pre-cooling of grapes. The agro-processing units include sea food, processing of vegetables, fruits, manufacturing of egg powder.
 96. During 1996-97, a large number of hi-tech/innovative/export oriented projects were sanctioned by the National Bank. These projects were related to floriculture (19 projects) followed by seed
 42

Page 50
                        

projects (7 projects), poultry (13 projects), agro-processing (7 projects), plantation/horticulture (11 projects), dairy (2 projects), mushroom (2 projects), fisheries (1 project), tissue culture (1 project) and others (2 projects). The disbursements of refinance amounted to Rs.162 crore as on 31 March 1997.
 B. Promotional Role
 97. Some of the policy initiatives taken by NABARD are listed below :
 (i) NABARD played a pro-active role in identification and formulation of export oriented hi-tech projects, particularly, with reference to infrastructural facilities and post-harvest techniques including agro-processing, packaging, etc.
 (ii) A multi-disciplinary task force was constituted for identifying areas for promoting export oriented activities in the rural sector.
 (iii) The refinance rate was enhanced to 90 per cent for 100 per cent export oriented units, excluding traditional plantation crops like tea, coffee, etc.
 (iv) Margin money assistance was extended to units in the farm sector which were primarily export oriented.
 (v) Adequate and realistic unit costs were fixed for the export oriented projects.
 (vi) Publications on model export oriented projects in the thrust areas like horticulture, fisheries, animal husbandry, post-harvesting facilities and agro-processing were prepared and brought for dissemination of information.
 (vii) Conducted seminars, workshops and training programmes for creating awareness about availability of credit facilities/refinance support among agro-exporters.
 (viii) Coordinated with the national level organisations such as APEDA, MPEDA, Export Promotion Council, Exporters Association, etc. for promoting hi-tech and export oriented units.
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(ix) Established dialogue with export houses and other establishments in public and private sectors engaged in exports.
 (x) The policy relating to agro-processing and other hi-tech projects were periodically reviewed. Based on the requirements, it was decided that beyond automatic refinance limit (Rs. 10.00 lakh refinance), agro-processing units were considered upto Rs.75.00 lakh for ancillary and export oriented units and Rs. 60.00 lakh for other units on automatic basis.
 98. It has been decided to make a beginning in co-financing/direct financing commercially viable projects relating to storage, marketing, infrastructure development and processing under plantation and horticulture, floriculture, mushroom bio-technology, aquaculture, agro-processing, etc. The Government of India has been requested to amend the NABARD Act, 1981 to facilitate this.
 99. Small Farmers Agri-Business Consortium (SFAC) is to be implemented in 13 districts as the project profiles are ready for these districts.
 100. NABARD has been playing very important role in promoting rural non-farm sector. Its promotional activities include, supporting Training-cum-Production Centres (TPCs), Plural Entrepreneurship Development Programmes (REDP), Mother Unit/Common Service Centre, RUDSET Institutes, District Rural Industries Project (DRIP), etc.
 101. NABARD has established the Rural Infrastructural Development Fund (RIDF) in accordance with the proposal in the 1995-96 Union Budget to extend financial support to the State Governments for completing infrastructural projects.
 102. Following the Hon'ble Union Finance Minister's announcement during the Budget speech for 1996-97, the National Bank is promoting state level Agricultural Development Finance Companies (ADFCs) which will function within the states as public limited companies. The main objective of setting up of these companies is to augment credit for commercial hi-tech agriculture, export-oriented agriculture and allied activities, including infrastructure and support systems. ADFCs will provide term finance for investment in agriculture and allied activities, arrange for syndication of loans/issue of bonds for large-sized projects, rediscount bills of other financial institutions against their
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loans for agriculture and allied activities, provide merchant banking and other non-fund based facilities to companies involved directly or indirectly in agricultural and allied activities and offer technical support relating to agriculture and allied activities. Three ADFCs have been incorporated in the states of Andhra Pradesh, Karnataka and Tamil Nadu in February 1997 with an authorised capital of Rs. 20 crore each.
 103. In addition to providing refinance support, NABARD played a major role in promoting research and development of hi-tech projects by providing grants/assistance from the R&D Fund. A number of projects assisted by NABARD have proved to be successful and have opened new vistas for commercial exploitation like tissue culture technology, multiplication and hatchery management techniques of giant fresh water prawn, development of a vaccine to overcome Tgg Drop Syndrome" in poultry. Oyster culture, conversion of coir dust into manure, etc. The grant assistance provided for these projects till Sep. 1995, works out to Rs. 3.14 crore covering various sectors such as tissue culture, aquaculture, etc.
 104. Further, NABARD has sponsored a series of state level studies on Problems and Prospects of Agricultural Development to examine the present status, future growth prospects and constraints in agriculture sector in all the major states to help formulate relevant strategies. The studies are already in progress in the states of Andhra Pradesh, Karnataka, Tamil Nadu, Bhopal, Gujarat and Rajasthan. Studies in respect of Maharashtra, Meghalaya and Bihar have been completed. The studies are being launched in other major states also.
 105. NABARD has also initiated steps to bring out a series of Occasional Papers on a wide ranging subjects such as Non-farm sector. Agricultural Exports, Water Pricing, Wastelands, High-Tech projects. Capital Formation, Watershed management. Dry Land Agriculture, etc.
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VII FUTURE SCOPE AND CONSTRAINTS TO
 COMMERCIALISATION
 SCOPE
 106. GATT has thrown open many opportunities for agricultural exports. The liberalisation drive in our country which was initiated to globalise the economy has created conducive atmosphere for the promotion of new agricultural ventures and boosting agricultural exports.
 107. Firstly, there is lot of potential in aquaculture. As against the available potential of 25 lakh ha. for inland fishery, only 1 lakh ha., constituting only 4 per cent, has been exploited. Further, while the potential for brackish water fish culture has been estimated at 11.91 lakh ha., and, the present level of exploitation is only about 0.80 lakh ha. which accounts for about 7 percent of the potential. Considering the low productivity of the currently exploited brackish water area in India, there is a scope to increase exportable surplus by raising the productivity.
 108. Secondly, there exists a potential for horticultural processing sector. Although, India accounts for 8 percent of the total world production of fruits and vegetables, only one million tonne is processed. A study conducted by APEDA, inter-alia, to determine the export potential (Table 31) of selected horticulture products in the country projected the export potential after taking into account the details of current export, the world trade and market demand, India's competitiveness vis-a-vis others, etc.
 Table 31 Export projection of horticultural products
 Commodity 1996-97 2000
 Quantity Value Quantity Value (000 T) (Rs. Cr.) (000 T) (Rs. Cr.)
 Fruits 187 365 355 693 Vegetables 530 415 705 552 Muslirooms NA 17 190 32 Flowers NA 100 NA 200 Processed Fruits & Veg, 130 360 247 686
 Total 1257 2163
 Source: APEDA publications
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109. Thirdly, there is scope for bio-technology based projects coming up in a large way since the demand for bio-tech products is expected to increase to Rs. 55.47 billion in the year 2000 from the level of Rs. 18.74 billion in 1992.
 110. Fourthly, the future potential of mushroom culture has been rated as very high in view of the availability of cheap and abundant raw materials as well as labour when compared to developing countries. This coupled with the demand - supply gap in the world trade of mushrooms, fall in production in Taiwan and South Korea due to high labour cost, fall in exports from China due to decline in quality standards, proximity to growing market in the Middle East and expansion of Indian domestic market is likely to create a demand for mushrooms grown in the country.
 CONSTRAINTS TO COMMERCIALISATION
 The commercialisation process faced several constraints in the past and many of these constraints are relevant even today while new constraints are being experienced.
 A. Marketing Constraints
 111. Inefficient agricultural marketing system has been a major impediment in the growth of marketed surplus and realisation of remunerative prices by the farmers. Inspite of best efforts by the state, weaknesses still persist. Some of the maladies that affect the agricultural marketing are presence of unduly large number of middlemen, long marketing channels, malpractices by the intermediaries, information gap due to lack of free and effective flow of information.
 B. Input Supply Constraints
 112. Supply of inputs in adequate quantity and time is essential for success of commercial projects. For example, for establishing plantations successfully, supply of quality seedlings is a prerequisite. In vast tracts of our country which are rainfed, water is a major constraint for undertaking land based commercial ventures.
 C. Technology Constraints
 113. Lack of suitable technology and non-adoption of the available technology poses severe constraint. Technology is capable of easing
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some of the constraints. For example, tissue culture can solve the problem of non-avilabillty of quality seedlings in adequate number. Water saving technologies such as drip/sprinkler irrigation can ease the water shortage in rainfed areas to a large extent. Recent advances in information technology can bridge the information gaps in agricultural marketing system.
 D. Infrastructure Constraints
 114. Constraints on account of adequate infrastructure galore in the agricultural marketing system in our country. Lack of roads, cold storage facilities, transport (including refrigerated) facilities, air cargo, pre-cooling, etc. Inadequate post harvest facilities relating to processing, grading, packing and erratic supply of electricity etc., is also a major impediment. Delays in electric connection is yet another important constraint.
 E. Institutional Constraints
 115. The present level of exploitation of agro based hi-tech potential in the country has been observed to be very low. The supply of credit is inadequate to meet the demand not withstanding the significant role played by NABARD and credit rnstitutions. Lack of awareness among entrepreneurs, bank personnel and other implementing authorities about the relevance of hi-tech and absence of effective coordination among different agencies involved are the major constraints.
 116. The existing provisions of Land Ceiling Act in the country impedes large scale cultivation. Most hi-tech and commercial ventures require large extent of area under cultivation to achieve break-even point.
 F. Socio-economic Constraints
 117. The socio-economic profile of our agriculturalists is not always conducive for adoption of new technology. Green revolution technology being scale neutral could enlist the participation of most of the farmers, sooner or later, irrespective of farm size. However, the new commercial agricultural ventures are capital intensive, require indepth knowledge and involve high degree of risk and hence, are not amenable for individual farmers many of them are illterate.
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VIII SUMMARY AND CONCLUSIONS
 118. Commercialisation is a multifaceted phenomenon with its orientation depending on the technology, policies and the location-specific objective conditions. In a nutshell, it refers to production with a market-orientation. The transformation in agriculture during the last three decades, suggests that our agriculture has acquired commercial characteristics on a significant scale. The present paper seeks to examine the process of commercialisation and diversification of agriculture in the country.
 Change in the Crop-mix
 119. Indian agriculture experienced significant shifts in cropping pattern towards the non-foodgrains crops over time. Traditionally, non-foodgrain crops such as oilseeds, fibres, narcotics, beverages, spices, condiments, sugarcane and rubber had been considered commercial crops as they were essentially produced for the market. The share of these non-foodgrain crops increased from a level of 17.08 per cent to 25.43 per cent in the total cropped area of 134.3 million hectares and 182.7 million hectares, respectively, between the trien-nia ending 1952-53 and 1992-93 - a gain of 8.35 percentage points. Major gain in the share is accounted for by the oilseeds, which increased from 8.81 per cent to 14.50 per cent during the same period. Fruits and vegetables, followed by spices and sugarcane also showed considerable gain. The share of fibres showed fluctuations over the years. Besides, there has been a recent spurt in export-oriented floriculture and mushroom units.
 120. The increased share of oilseeds is on account of mustard and groundnut crops which recorded a rise in share by 1.75 and 1.03 percentage points, respectively, during the same period. Moreover, the non-traditional oilseeds such as sunflower and soybean, introduced during early 1970s, showed an increased share by 2.70 percentage points between triennia ended 1972-73 and 1992-93.
 121. An analysis of the shifts in the cropping pattern at the regional level revealed that the southern region, especially the states of Kerala and Andhra Pradesh, demonstrated phenomenal shift in area from foodgrains to non-foodgrains crops. Other regions, viz., western, north-western, central and eastern regions also showed con-
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siderable shifts in terms of increasing share in area under non-foodgrain crops. The crops which have increased their relative shares are groundnut in Andhra Pradesh, rubber in Kerala, sunflower and soybean in Maharashtra, rapeseed in Punjab and Rajasthan and cotton in Haryana.
 122. The average share of non-foodgrain crops in the gross value of output from the crop sector (at 1980-81 prices) increased by 7.61 percentage points between triennia ended 1952-53 and 1992-93. Oilseeds accounted for much of this gain as their share increased from 11.21 per cent to 14.88 per cent during this period. Sugarcane (1.22 percentage points), fruits and vegetables (2.26 percent age points), spices and condiments (0.16 percentage points) are some of the other crop groups which have shown an increase in their shares during the corresponding period.
 Farm size
 123. The share of non-food crops in gross cropped area and the share of marketed surplus in total production was found to be directly related to farm-size, indicating increased diversification and commercialisation on large sized farms. The share of non-food crops ranged from 11.4 per cent on farms with less than one hectare to 26.8 per cent on large sized farms of 10 ha. and more. Similarly, the net marketable surplus of paddy as a proportion of production was (-) 32.8 per cent for small sized farms compared to 41.8 per cent for large sized farms. In other words, while the small sized farms were net purchasers in the foodgrains market, the large sized farms were net sellers. In view of these findings provisions of Land Ceiling Act, in the emerging scenario of commercial and corporate agriculture in the country, needs to be re-examined.
 Diversification of Agriculturai Sector
 124. There has been a marked change in the relative shares of sub-sectors within the agricultural sector signifying diversification. During 1950-51, crop and livestock sub-sectors together contributed 87.86 per cent of the income originating from agriculture (Rs. 23,741 crore), followed by forestry and logging (10.91 per cent) and fishing (1.23 per cent). During 1990-91, the share of crop and livestock sub-sectors together increased to 92.90 per cent of the income from agriculture (Rs. 65,653 crore). The share of forestry and logging sub-
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stantially declined to 4.73 per cent. Fishery has gained prominence as evidenced by the near doubling of its share to 2.37 per cent in 1990-91 from 1.23 per cent during 1950-51. A noteworthy trend is that the relative share of crop sub-sector declined overtime from 81.91 per cent in 1960-61 to 73.90 per cent in 1990-91 while the share of livestock increased to an impressive level of 19.00 per cent from 8.23 per cent in 1960-61.
 125. The livestock sector witnessed considerable concentration towards dairy and milk production. The share of milk group in the totstf value of output from livestock sector increased from 58.30 per cent in 1950-51 to 68.16 per cent in 1990-91 with the popularisation of "Anand Model" by NDDB during the implemantation of Operatioff' Flood programmes.
 Inputs Use
 126. The commercialisation process has been palpable on input front as well. The share of purchased inputs, viz., fertilisers, electricity, diesel, irrigation and pesticides in the value of total inputs used in agriculture increased from 5.28'per cent in 1950-51 to 39.15 per cent in 1970-71 and further to 73.19 per cent in 1990-91. The ratio of agricultural inputs, including purchased inputs, to gross value of output showed similar trend.
 127. The composite index of commercialisation encompassing various quantifiable indicators of commercialisation and diversification, with 1970-71 as the base year, showed impressive growth from 31.41 points in 1960-61 to 262.03 points in 1990-91.
 Food Security and Commercialisation
 128. Commercialisation has contributed to increase in income levels of farmers through increases in the production and resulting in higher proportion of marketed surplus. The growing importance of non-foodgrains crops in terms of their increasing share in gross cropped area over time would perhaps have jeopardised our food security. However, the advent of Green Revolution technology in mid-sixties, which had resulted in rapid rise in yields of rice and wheat has ensured our internal food security. For instance, the market arrivals of paddy and wheat as proportion of their respective production levels jumped from a mere 3.6 per cent in 1960-61 to 33 per cent
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for rice and 26.2 per cent for wheat by 1987-88. The cultivation of these crops had a commercial orientation and these crops were substituted for other uneconomical crops, the best example being the large scale cultivation of rice and wheat in North-Western states. Other important changes in agricultural sector that had a positive bearing on our food security were increasing share of livestock and fisheries, on one hand, and increase in the share of fruits and vegetables on the other in the consumption basket. These developments had the influence of improving the availability of animal protein as well as fruits and vegetables in the Indian diet, thereby, improving the nutrition content of the diet.
 129. The role of institutions in the process of commercialisation cannot be underplayed. Regulated markets, marketing cooperatives, parastatals such as Food Corporation of India, Cotton Corporation of India, APEDA, MPEDA and Commodity Boards had a positive impact.
 130. Financial institutions including NABARD, have a crucial and enlarged role to play in this regard. The credit requirements for aquaculture and horticulture activities alone have been estimated at Rs. 400 crore. NABARD has been playing a promotional role, besides providing refinance for the activities at liberalised terms.
 Scope and Constraints
 131. Liberalisation of the economy from regulations and controls has resulted in creating an atmosphere conducive for commercial ised agriculture. The availability of long coast line and diverse agro-climatic conditions across the country provide a potential for new ventures in aquaculture, agro-processing of fruits and vegetables, floriculture and mushroom cultivation. Against the available potential of 25 lakh ha. of area, only 1 lakh ha. has been exploited for inland fishery. Further, out of the potential area of 11.91 lakh ha. available for brackish water fish culture, only 7 per cent has been exploited. There also exists a great deal of potential in horticultural processing sector. India accounts for about 10 per cent (892.31 lakh tonnes) of the total world production of fruits and vegetables (8977 lakh tonnes) of which only one million tonne is processed. The potential for mushroom culture is also substantial in view of the availability of cheap and abundant raw materials and labour, demand-supply gap in the world trade of mushrooms due to fall in the production in
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Taiwan and South Korea due to high labour cost and proximity to middle east where market for mushrooms is growing.
 132. Demographic factors, technology, infrastructure, policy environment and global economic set up are the prime factors that influence the process of commercialisation. Perpetual inefficiency in agricultural marketing, non-availability of inputs - especially for hi-tech ventures, inadequate priority to research and development, lack of roads, cold storage, pre-cooling facilities, processing, grading and packaging services are few among those factors that constraint the pace of commercialisation.
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