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INTRODUCTION



	This paper seeks to briefly study the trends in human development in India over the past century and a half, basing the analysis on a variety of relevant data. The first part of the paper will deal with the qualitative trends in human development indices, particularly relating to economic growth, schooling and life expectancy. In the second part an attempt will be made to elucidate the role that public policies have played in the determining the trends outlined in the first part.



0	GEOGRAPHY AND ETHNICITY� TC "GEOGRAPHY AND ETHNICITY" \f C \l "1" �



0.1	RELIEF� TC "RELIEF" \f C \l "2" �



	India forms the north-western portion of the Indian-Australian tectonic plate. Hundreds of millions of years ago India split from Gondwanaland. It drifted northward toward Asia and collided approximately 65 million years ago to give rise to the Himalayas and the Tibetan plateau. India now comprises three major geographic regions: the Himalayas in the north, the Indo-Gangetic Plain, also including the valley of the Brahmaputra, and the Deccan Plateau south of the Vindhyas.

	

	The Himalayas comprise three parallel mountain ranges: the Greater Himalayas (the highest), the Lesser Himalayas and the Outer Himalayas (Shivaliks), spreading across India, southern Tibet, Nepal, and Bhutan over a length of about 2,500 kilometres, and width ranging from 240 to 330 kilometres. The monsoons of India operate within their confines of the Himalayas in the north. These mountains therefore are vital to the weather system of India, and to the productivity of its agricultural lands. But the entire northern region lies on the edge of a tectonic plate, and is therefore extremely susceptible to seismic activity. The Brahmaputra river - flowing through Assam -  is the only river of the unimpacted Asian/ European plate which managed to erode down the Himalayan peaks formed over the millions of years, so that it flows right through the Himalayas into India. Other major rivers start from the glaciers of the upper Himalayas. The Outer Himalayan range narrows beyond the Duars - to the north of Bengal. The Shivaliks have been greatly deforested, and are being rapidly eroded by the intrusion of modern man, silting up the rivers flowing into the plains. At the eastern extremity, the Himalayas give way to smaller ranges northeast-southwest, including the Patkai, Naga, and Mizo hills.



	The Greater Himalayas include some of the world’s highest peaks. The Kanchenjunga (28,208 feet), the Nanda Devi (25,646 feet), Kamet (25,446 feet), and Trisul (23,359 feet) fall within Indian boundaries (Mount Everest, 29,028 feet high, is on the northern border of Nepal). 



	The Indo-Gangetic Plain lies between the Himalayas and the Deccan. Only a few of the tributaries of the Indus fall within India today. The other two major rivers traversing this plain are the Ganges and the Brahmaputra. The plain has a very mild gradient - of about 6 inches per mile in the Ganges basin. The Thar Desert is loosely classified along with the Indo-Gangetic Plain. The Aravali hills in the desert are some of the oldest hills of the Indian-Australian Plate.



	The Deccan (from Sanskrit for “south”) Plateau covers the rest of India to the south of the Indo-Gangetic Plains, basically starting around the middle of the country - at the Vindhya Range. The rock here is of a basaltic nature reflecting the origin of this area in volcanoes - which are now chiefly defunct. Therefore this portion of India is relatively stable, though there was a major earthquake in this region a few years ago. The Plateau is girdled to the east and west by two relatively flat ranges - the Western Ghats and the Eastern Ghats.



	In addition to the “mainland,” there are several archipelagos in the Indian Ocean that belong to India. The major groups of islands are the Lakshadweep islands in the Arabian Sea and the Andaman and Nicobar Islands in the Bay of Bengal. 



0.2	PHYSICAL RESOURCES



	India possesses a rich variety of minerals and other natural resources. However, its per capita endowment of many important resources - chiefly due to the size of its population - is relatively small, such as land, water, timber, etc. Also, most of the resources have not been exploited adequately given the relatively recent thrust toward the use of modern technology in India. India has good deposits of iron ore, manganese, chromite, copper, bauxite, zinc, lead, gold, and silver. Other minerals found are limestone, rock phosphate, mica, gypsum, graphite, and diamonds. There is an abundance of coal, and recently scientific claims have been made about exceedingly large off-shore deposits of natural gas. Petroleum, initially found in Assam, but now found in many other states such as Gujarat and Andhra Pradesh as well as off-shore in the Arabia Sea, is however, a relatively scarce resource.



	Though India possesses the largest irrigated area in the world as a proportion of its land the per capita availability of land is relatively low. The alluvial soils of the Indo-Gangetic Plain and black soils of the Deccan Plateau are extremely fertile. Apart from these, however, the lateritic soils found over the rest of the country are low in fertility. Though a substantial area is irrigated, most of the country is dependent on the southwest monsoon for water. This leads to a high variability of agricultural output. Much of this variability, however, has been controlled through use of appropriate varieties, including those suitable to dry-land farming. Timber endowments have been rapidly reduced in the past fifty years due to over-cutting, including illegal smuggling of wood. Similarly, firewood availability has reached extremely low levels. Though officially, India has declared about a quarter of the entire area as forest, satellite imageries show that the actual area under forests is considerably less. Particularly in the foothills of the Himalayas, this has led to serious ecological consequences. Further, the groundwater problem has been exacerbated by low retentiveness of soils without forest cover.



0.3	ETHNIC COMPOSITION



	India is in many ways an “over-developed” country, and this term seems particularly appropriate when we consider the ethnicity of India, which today, is a motley mix, drawing upon the almost incessant waves of invasion and migration which are such a notable part of the history of this nation. Being a particularly “old” nation, there has been sufficient time for the inter-mixing of many races despite the relatively rigid caste structure introduced in all likelihood to prevent this inter-mixing. Except for tribal groups living in remote hills in the North-East and in the Andaman islands, there is almost no “pure” racial group existing in India today. The major groups are the Aryans (from Iran and Europe), the indigenous Dravidians, Persians, Bactrian Greeks, Scythians, Parthians, Arabs, Mongols, Turks, Afghans and the Ahoms from Burma.� Even many tribal groups belonging to the Mongoloid, and a few to the Negrito race (the latter being found in relatively few pockets) - have mixed extensively with the mainstream. Thus, the literature calls this combined race a “geographic” race - the Indic race�. This does not in any way mean that the race is homogeneous in physical attributes. To the contrary, there exist some of the widest possible variation in stature, color, and features found anywhere on the planet. 



I

TRENDS IN HUMAN DEVELOPMENT



	We begin by accepting three broad criteria for studying human development: per capita income as an index of modern economic growth (MEG), schooling as an index of social capability and life expectancy as an index of the progress of the mortality revolution (MR). These three are now accepted as the components of the Human Development Index - developed by the UNDP (and used in its Human Development Reports), and while it does not appear to be quite correct� to combine these three indices together with a certain weighting formula, as the HDI does, it would be quite reasonable to being with these three, as being the broad indicators of  the “progress” of a nation.� 



	In this paper, we shall also take a closer look at some associated criteria, such as urbanization, industrial structure, etc., which would be used to lend support to the findings on MEG. There are therefore three main sections of this part - dealing with MEG, social capability, and MR, respectively.



I.1	MODERN ECONOMIC GROWTH



	The epoch of MEG primarily refers to the epoch of the technological revolution,� which saw an “accelerating and unprecedented technological change”� in Europe from about 1750. To attempt to find close correlations between industrial revolution and income growth, in the initial phases, is fraught with danger, as shown by Mokyr (1990). In particular, we must keep in mind that “by focusing on a per capita variable, [we may] ... gloss over changes in a ratio, per capita income, in which both the numerator (income) and the denominator (population size) were increasing more or less pari passu.”� Figure 3.1 in Easterlin (1995) shows that the per capita income (PCI) of UK grew initially at a very modest, constant rate between 1700 and 1820. Only after 1820 did it switch to a different upward trend of about 20% per decade. Yet, the onset of MEG is classified at 1750 and not at 1820, because of changes in theoretically associated indicators such as urbanization, changing industrial structure, and changing technology, which began showing a noticeable upward trend around 1750. There is thus a long period at the commencement of MEG when the increase in PCI is not very pronounced.



	A brief historical note on India’s political environment between 1600 and 1947 is placed in 

Appendix I. This is a useful backdrop to economic analysis, as in real-life, there are very strong inter-relationships between the polity and economic policy - an aspect to which we shall revert to in Part II of the paper when discussing the relative roles of the public and private sectors.



I.1.1	Per Capita Income



	Many differing estimates exist of India’s economic status in the past. Pelsaert,� a Dutch commercial agent in  India between 1620 and 1627, wrote of “the utter subjection and poverty of the common people.” Maddison (1991:15) estimated that according to Adam Smith, the PCI of “post-plunder” Bengal was about $500 around 1750 (in 1985 dollars). This compares rather poorly with the PCI of India of $290 in 1986.� Therefore, either one has to conclude that India regressed very badly till 1900 (since PCI has shown a positive trend at least since then), or that Maddison’s estimate is incorrect. Most probably, this US dollar estimate is distorted because of the introduction of a wide variety of technology based tradables in the world between 1750 and 1986, which skewed estimates. This distortion has been corrected by PPP estimates in the recent past. In 1798, Malthus in An Essay on Population thought that India suffered from poverty, undernourishment, and famine. Therefore, it is highly unlikely that India could have been a particularly rich country in the past. But the disparities between India and Europe would have also been relatively marginal. As Adam Smith mentioned, “in manufacturing art and industry, China and Indostan, though inferior, seem to be  not much inferior to any part of Europe.”� There was no truly wealthy nation in those times.



	We then find estimates of income from about the middle of the 19th century. Anstey (1936:5) states that “[d]uring the second half of the nineteenth century ... India’s total production and trade advanced by leaps and bounds.” Yet she felt that “[u]p to the end of the nineteenth century the effects of British rule on the prosperity of the people were undoubtedly disappointing” (Anstey, 1936:5). Three series on PCI exist after about 1860: by Heston, Sivasubramonian, and Mukherjee.� The first two are shown in Table 1 and Figure 1, while the third is shown in Table 2 and Figure 2. The difficulty in comparing incomes across periods arises from the perennial problems of absolute as well as relative price changes. � The former is much easier to correct using price indices, while the latter is almost impossible to correct. Apart from the problem indicated by Mokyr above, the PCI is yet another source of concern. This arises from differences between the ratios of working age population in different countries. For example, in 1931, about 47% of India’s population was between the age group of 20-60 (i.e., the working age group), while there were as many as 55% in the USA in this age group in 1940, and 66% in England in 1931.�  This meant that the GDP was being generated by a proportionately much lower percentage of the population in India. It is therefore theoretically possible to construct a better indicator of the changes in income of a population by dividing its GDP by the size of its population in the age group of 20-60.  



	The series by Heston and Sivasubramonian do not allow us to consider an increase in per capita income till 1951. However, the Mukherjee series shows a slight step-up in the rate of per capita income growth from about the beginning of this century. In many ways, the series assembled by Mukherjee resembles Figure 3.1 from Easterlin cited above, and leads to a question whether other indicators were moving away from their long-term trends during 1910-30, to enable us to deduce that MEG had indeed commenced from the first quarter of the 20th century, or whether the Mukherjee series shows merely some problem with data.



	The NDP series of Heston and Sivasubramanion are placed in Table 3. But these statistics are not plotted on a chart as these do not throw much light on their own. The problem can be seen from Figure 3 (taken from Chandrasekhar,1972:258) depicting national income, population, and per capital income. This chart shows how the rapid rise in population can reduce the impact of the growing economy.



I.1.2	Urbanization



	From the times of the Indus Valley Civilization, the people of India have a long experience of living together in urban communities. Extant cities more than 2000 years old include Varanasi (originated around 600 BC), Bhagalpur, Faizabad and Ujjain (500 BC), Patna and Gaya (400 BC), Allahabad, Madurai, Fatehgarh and Kancheepuram (300  BC), and Baharuch, Patan, Puri and Nasik (200 BC).� As far as the megacities are concerned, Delhi originated in 1030, Bombay in 1532, Madras in 1639, and Calcutta in 1690. It is interesting to note that in the 1750s, going by Robert Clive’s opinion, “the city of Murshidabad was ... more populous than London.”� This supports the view expressed by Adam Smith above about the relatively comparable level of economic development of India at the time.



	Gadgil estimates that at the commencement of the 19th century, India’s urban population was about 9.5 percent of the total population. This was followed by a marginal decline as “the process of de-industrialization� which started in the 19th century continued upto 1921.”� Statistics on the level of urbanization in India are placed in Table 4 and Figure 4. There was a decline in urbanization between 1901 and 1911, but this is “accidental, since a plague epidemic in that year caused many cities to be temporarily evacuated”(Davis, 1951:127). 



	From the data, it can be said that the urbanization process� in India commenced from about 1911-21. By about 1921 it seems to permanently leave the earlier trend of hovering around 10% of the population. Two things were happening simultaneously at this time. On the one hand, the Mortality Revolution had set in India at that time, with noticeable decline in the death rates and increase in life expectancy (we discuss this in greater detail later). But this could not, on its own, have caused the population in urban areas to increase. In fact, Jeffrey (1988:35), and Chandrasekhar (1972: 152) have confirmed that mortality rates were higher in urban areas than in rural areas because of  crowding and unhygienic working and living conditions (this continued till 1955). This meant that to grow at faster rates than the national population growth rate, urban areas needed a substantial inflow of migrants. Therefore the increase in population should have been greater in rural areas than in urban areas. 



	The other theoretical explanation can be associated with this increase is the onset of the industrial revolution and its necessary impetus to urbanization. In attempting to determine what caused this change, Mitra et al (1980) estimated� that a 1 percent increase in the workers employed in manufacturing in 1901-11 increased the urban population by 0.27 percent. This influence declined till 1951, but picked up again after that. The service sector began playing a role in urbanization from 1911 onwards, with positive coefficients ranging from 0.17 to 0.38. The transport sector played an important role from 1931 onward. The data therefore confirms that this permanent change in trend of urbanization was driven by the manufacturing sector and the concomitant development of the transport and  services sectors.� Davis (1951:137) also concludes, “... there is every reason to believe that in Pakistan and the Indian Union the cities are growing because of the same economic factors that prompted urban growth in the Western nations in the early stages.” This is not the only view in this area, however. It is important to keep in mind a different view that believes that abject poverty has been pushing people into urban areas since 1920s.� Unfortunately, this view is not supported by data. At the worst, it can be stated (using the Heston series) that PCI grew at a very small positive rate during the 1920-50 period. In fact, famines were reduced dramatically after 1920. Life in rural areas became definitely better than before, i.e., poverty did not increase suddenly after the 1920s so as to push tens of millions of the poorest into the cities, where, in any case, they would have all starved if there were no employment opportunities. 



	The Mukherjee PCI series is therefore strongly supported by a definite proof of an increasing industrialization of India in the 1920s. The Heston and Sivasubramonian series cannot explain these urbanization trends.



	There are many other interesting details regarding the urbanization of India, which we briefly touch upon here. There was a steep jump between 1941 and 1951 which is attributable primarily to the net migration of refugees to big cities after the partition of India, a slow-down in urbanization between 1951 and 1961 attributable to a new definition of urban areas adopted in 1961. A declining trend in urbanization has been noticed since 1980. From 1970 to 1980, urbanization proceeded at the rate of 3.7 percent per annum, but has declined to 3.0 percent between 1980 and 1993.� All this can be explained, through the relative changes in the push and pull factors of urbanization between 1950 and 1990, but we do not have space to go into further detail here. 

	

	By 1976, the rural/ urban wage ratio had become 0.57.� It is this strong disequilibrium in the labor market that has provided the incentive for migration. The current picture of the relative size of urbanization is depicted in Figure 5. With the ongoing liberalization process of the economy, Indian industrialization can be expected to repidly increase, leading to the possibility of reaching 50% level of urbanization in the next thirty years, an  exercise which could easily involve the additional inflow of about half a billion people into the cities of India.� 



I.1.3	Industrial Structure



	Industrial structure is expected to move from the primary to the secondary and tertiary sectors as a result of industrialization. Data on this area for India are rather puzzling. It is seen from Table 5 that there was virtually no change in industrial structure between 1901 and 1941. Later figures for 1951 onwards (Chopra, 1975:1086) show that there was virtually no change at least till 1971 in the industrial structure (later figures, from the World Development Report, 1995, show that there the share of agriculture has finally begun to decline). This is not easy to explain. Clearly, the changes in urbanization do not seem to have led to a relative decline in agriculture during this period. Such data can be supported, however, by the relatively higher fertility in rural areas arising from the higher demand for children as helpers in the fields, and lower opportunity costs compared to urban areas - and this indeed is what has been observed: e.g., in 1963, the urban CBR was 31.9 while the rural CBR was 37.6 (Ministry, 1974:17).



	We are primarily interested in the change of labor force; but it is useful to note that agriculture has declined in terms of its percentage share of the economic activity of the economy over time (Table 6). Despite the low share of agriculture in GDP, however, the proportion of labor employed in this sector still remains high. Clearly, the trend is clearly toward the dominant role of industry and services in the economy, as would be expected when MEG were taking place.



	Unfortunately, data on this subject do not unambiguously support either the Heston series or the Mukherjee series on PCI.



I.1.4	Evidence of increase in productivity and increasing use of new technology



i)	Patents: Time series on patents could not be located. It also appears that there are considerable problems with the Indian patent laws which lead to low level of patenting activity in the country.� Between 1989 and 1991, there were 11063 applications for patents, out of which 5169 were granted. At the end of 1991, there were only 11,126 patents outstanding in India. This compares rather unfavorably with 1,154,204 patents outstanding in USA in 1991.�  This aspect shows that even today, the imbibing of technology in India is rather poor.



ii)	Introduction and diffusion of major innovations: Frank Mullen (1961-62) has indicated that the steamship had diffused in India in about 1820, the railroad in  1845, the automobile after 1915, the jet plane in 1960, the telegraph in 1850, the telephone in 1881, the radio between 1920-30, and the television in 1959. In most of the cases, there was not a major gap between the invention of the technology and its introduction into India. However, as pointed out earlier, the levels of adoption of these innovations remained generally at a very low level, and in most of these technologies, India did not become a producer of these goods, but remained merely a consumer. Therefore, this did not promote rapid industrialization. It is difficult to utilize this data to pin-point the entry of India into the epoch of MEG.



iii)	Agriculture: There had been some effort since 1819 to reclaim old irrigation channels built in India over thousands of years, such as the Western Jamuna Canal project. In the 1850s, the Ganges Calan was finished. The Upper Bari Doab Canal - the basis of the fertility of Punjab - was built in 1859.  Therefore, “[b]y 1858 India already had one of the greatest irrigation systems in the world.”� These efforts were followed up by the Sirhind Canal. But as a result of the frequent famines during the last quarter of the 19th century, the British India government appointed an Irrigation Commission in 1901 (which reported in 1903). “During the following three decades major irrigation works were constructed.”� “By World War I the waters of virtually all the northern rivers had Been utilized for irrigation.” (Davis:40). By this time, India had three times greater irrigated surface area than the United States. The result of this is seen in Table 7. It is clear that agriculture benefited considerably from irrigation during this period. 

	

	Lal (1988:138) examines the Boserup thesis according to which increasing pressures of population after 1921 would induce greater capital intensity (or productivity), and finds partial support for this. The increase in population was not followed, therefore, by a decline in per capita food availability, at least till 1940 (see Table 8). There is therefore evidence of an improvement in technology in agriculture since about 1910. 



	“Government-sponsored, large-scale canal irrigation projects, begun by the British in the mid-19th century, were greatly extended after independence, but there has been a shift in emphasis toward deep wells (called tube wells in India), often privately owned, from which water is raised either by electric or diesel pumps. Important in several parts of India, especially the southeast, is “tank” irrigation, in which water is drawn from small reservoirs created along the courses of minor streams” (Britannica Online). As far as the post-independence period is concerned, it is clear that there has been a dramatic improvement in technical productivity (as measured through yield). Table 9 shows that there has been a substantial  increase in productivity in agriculture in the post-Independence period. Table 10 shows the extent of the increase in output. The Green Revolution of India after 1965 is also a clear evidence of the increasing use of modern technology in agriculture, through increased use of fertilizer and pesticides.



iv)	Coal, textile mills, steel and electricity: The technology of the first industrial revolution reached India relatively early. Coal mining began in India in from the middle of the 19th century at Raniganj in Bengal.� Modern textile technology was brought into India in the 1850s. The second industrial revolution was marked by the introduction and use of steel and electricity. “Electricity development in the country started at about the turn of the 20th century.”� The Tata Iron and Steel Company was established in 1907 and began production of steel at Jamshedpur in 1911. Steel production began to rise substantially after 1923. Anstey (1936, Chapters IX,X,XI) records a fairly wide-ranging diversification of industry after the World War I, though the absolute levels were very small compared with the developed countries. The 1920s therefore appear to be mark a watershed in the adoption of the technologies of both the first and second industrial revolutions, though the diffusion of the technology remained at low levels till after independence. After independence the output and diversification of industry increased enormously; e.g., electric generation increased by 50.8 times from 6.6 billion kwh in 1950-51 to 289.4 billion kwh in 1993-94 (see Table 12 and Figure 6). This is insignificant, however in comparison to the power generated in the USA, for example. It is to be noted however, that despite the relatively early entry into the technology of MEG, India lost out in this effort to countries which entered much later into the area.



v)	Manufacturing production. Data exists in abundance to show that industrial production leaped considerably after 1947. But data also exists to confirm that industrial production increased considerably after World War I, relative to the previous years. Table 11 and Figure 7 show that there has been a noticeable acceleration in the trend of industrial production since about 1920, which became sharper after 1930. The Steel Protection Act of 1924 boosted the share of Tatas in the domestic steel market from 17 percent to 30 percent.� The number of looms in textile mills doubled within the span of four years to 1923.�



I.1.5	Internal trade and transportation

	

	We can try to study increases in domestic trade in India through the study of freight traffic carried over the Indian Railways since 1865 (Table 13 and Figure 8). It is seen that there was a very rapid increase of railway traffic between 1865 and 1910. There was very little growth between 1910 and 1960, whence the traffic level increased once again. This is rather surprising, given that there was a greater use of the railways after 1900 than ever before, due to carrying of foodgrains across the country to drought-prone areas. There is the issue of data before 1947 and after 1947 not being completely comparable, as well as the role of the automobile.

 

	When the length of track alone is looked at, we see that there has been an considerable increase in the role of Railways in British India from 39,834 km in 1900 to 59,592 km in 1920, and 65,217 km in 1947 (when 54,693 km went to India).� The current route length is about 62,000 kilometres, being the sixth longest in the world. In terms of the distance travelled each year by passengers it is the fourth largest after Russia, Japan, and China.� Clearly, ther is no strong correlation between the track length and economic growth.



	While the railways bear the brunt of the burden in carrying goods across India even today, the increase in the role played by motorized transport has been phenomenal. This has been based on a massive expansion in hard-surfaced roads, from 66,000 miles in 1947 to 552,000 miles in 1988.



I.1.6	International trade



	International trade is not theoretically linked to the onset of MEG. If it were, one would have to date MEG well before 1750 for the developed countries, and for India also. India participated in global trade well before 1950, and in fact, India’s share in world trade has declined after independence.



1.1.7	Analysis of 1920 as a possible cut-off point for MEG



	Data does not show unambiguous evidence for the fixing of 1920 as the cut-off point for MEG in India. While the evidence on PCI (Mukherjee series), urbanization, introduction of modern innovations of the first and second industrial revolutions by 1920, particularly from 1900 onward, and increase in manufacturing output from about 1920 onward, point toward 1920 as the suitable date, the other PCI series (Heston), data on railway traffic, and absence of change in industrial structure points toward 1950 or even 1960 as the date for MEG in India.



	To finally confirm this date, therefore, we need evidence on change in social capability, which, it is well recognized, is another correlate of MEG, and in fact an essential pre-condition. We shall take a look at appropriate data in the next section, before coming to a conclusion on the dating of MEG in India.



1.1.10	Negative consequences of MEG

	

	It is clear that MEG has its negative sides too, particularly since the human being at its center is not an altruistic one. Utility or wealth maximization by one can have deleterious consequences for others when negative externalities are involved. Many concerns have been expressed over the degradation of the environment and the sustainability of this economic growth process. One of the well-documented critics of this process is the World Watch Institute, which issues the State of the World report annually.�  According to many authors, negative effects have set in a big way in developing country cities. Linden (1996) points out that “[t]o live in Mexico City or Delhi is to live in a place where the basic elements of life - air, water, and soil - have become inimical to health.” Though India remains one of the lowest per capita consumers of energy� (only 211 kg. oil equivalent was consumed in India in 1988 compared with 7,655 kg. oil equivalent in the USA), the problem of pollution is aggravated by the use of old, polluting technology. Many cities in the developing world now have levels of air pollution (particulates and sulphur dioxide) five to ten times the levels found in the developed countries. Some readily available comparisons between USA and India are given in Table 14.



	It is not only air pollution that has become problematic. Water pollution has become endemic in the larger cities. The effluents from Bombay have increased mercury levels in the Thane Creek to extremely high levels.�  Apart from pollution, disease has re-emerged in urban areas in a big way. Kanpur has almost four times the infant mortality of Delhi.�  In 1994, the plague broke out in Surat - primarily because of the deplorable sanitation condition in the city and spread to many parts of India. Though it was quickly brought under control, sanitation concerns are significant in India.



	In the long run, one could take either the pessimistic view that human development itself will be impeded by these factors, or one could take an optimistic view that problems of this nature will lead to their own solution through increased motivation among the residents to innovate and manage their problems (e.g, Boserup’s view). The latter is the kind of view made popular by work of Julian Simon.� Going by the historical record, according to which developed countries have quickly turned around their environmental pollution problems in the past twenty years, based on the motivation to seek solutions, it is perhaps not being over-optimistic to believe that matters related to sustainability will be dealt with successfully by India in the future.



I.2	SOCIAL CAPABILITY



	In this section we will deal primarily with education and legislative effectiveness in India.



I.2.1	Education



	It has been well-documented that literacy and numeracy build the kinds of social capability required to move into the era of MEG.� This conclusion has however, been recently questioned by Michael Lipton, professor of development economics at the University of Sussex.� According to him, even though in 1960, the Philippines had a literacy rate of 83% and Indonesia a rate of 57%, much faster growth rates have been observed in the Indonesian economy than in the Philippine economy.



	India possessed an ancient, traditional educational system� where literacy was imparted only to a very limited number of males in the population - primarily those belonging to the Brahmin and Kshatriya castes - primarily through a private Gurukul system, where religion, literature, philosophy, mathematics, astronomy, political studies, the fine arts, and economics were taught. But this education did not develop a scientific attitude. Also, as Davis points out (1951:151) that “[i]n India there was traditionally much learning of religious literature by rote, especially in Muslim schools. The pupils often did not understand the language in which they were supposed to be reading [Arabic in case of Muslims reading the Koran], and were not taught to write.” As Bhagwati (1993:49) points out, while much of Europe had the Protestant Reformation, “[i]n India, ... there has been an absence of such countervailing force in favor of primary education. Weiner� persuasively documents ... the pervasiveness of views that reinforce ... the parental wish to use child-labor. These come principally from a caste-defined view of life that undervalues economic and social mobility, and the sense of the futility of educating the children of the poor.”



	Some extremely good quality schools on the British pattern began to be established by missionaries from around the middle of the 19th century, where apart from religious education, basic science also began to be taught. English was introduced as the official medium of instruction in 1835. Table 15 shows the enrolment of children between 1852 to 1988.� Table 16 shows some additional features of enrolment after independence. Figure 9 from Davis (1951:152) shows an increasing trend in enrolment from 1891 onward, with a sharper increase from 1921. It would be possible to argue that basic social capability to drive MEG had been achieved between 1920-30. The literacy figures support this argument (Table 17). After a lag of about a decade of enrolment, literacy in India has been clearly moving upward from the early 20th century (see Figure 10).



	One cannot draw a conclusion, however, that the enrolment data are directly related to improved social capability. A) Davis (1951:160) cited studies which show a rate of dropout of almost 90%, i.e., 90% of the children who enrolled in Class I, had dropped out from school by Class V, between 1929 and 1934. Though recent studies are not readily available, I recollect from my recent experience as the Secretary of the Education Department to the Government of Assam, that the drop-out rates are above 60 percent even today. B) The literacy rate remains rather low even today, compared with what the developed nations had achieved 150 years ago, and with what even Japan had achieved 100 years ago.�  C) Enrolment remains low among the girl children. Thus social capability has not been established to the extent apparent from the numbers above. 



I.2.2	Legislative and Bureaucratic Effectiveness



	India possessed its own institutions of governance to administer law and order and justice. It was considered good strategy for a ruler to promote the rule of law (e.g., Kautilya who wrote the Arthashastra in 320 B.C. placed emphasis on this aspect). The institutions developed over time were modified as time went by but retained effectiveness relevant for the period in question.� The most important institution, however, was of the self-reliant village, in which people were governed by a local self-government, almost completely independent of the rulers in power. The peasantry contributed some revenue and some men to the army of the ruler - whoever it may be - and were assured independence from oppression in return.



	The East India Company was instrumental in the establishment of the Indian Civil Service (ICS) about 150 years ago, an institution that came to be regarded as the steel frame of the British Empire in India. This civil service “began on the pattern established by the administrative system of the Moghul rulers”(Taub: 6, 191). After independence, the ICS was converted into the Indian Administrative Service.



	The major indirect benefit India has reaped from its relationship with the British is its adoption of the technology of democracy. The roots of democracy in India cannot be attributed directly to the adoption of the colonial form of government (which was essentially an autocracy). However, through a British liberal education, Indian elites struggled not only for independence from the British regime but also for democratic institutions. The legislative experimentation which began with the India Act of 1919, and on a much larger scale with the Government of India Act of 1935, testifies to the will of the Indian elites in seeking democratic self-determination. Though Banks has given India a legislative effectiveness of (0) before independence, it can be argued that from about 1920, India’s effectiveness must have reached a level of at least (1). This is strongly correlated to the development of education, industrial growth and urbanization in India.



	The architects of India’s Constitution were heavily influenced by the British model of parliamentary democracy. But liberal use was made of other models, in particular of the US Constitution from where the concepts of separation of powers among the major branches of government, the establishment of a Supreme Court, and the adoption of a federal structure, were incorporated. Today, India’s legislative effectiveness is clearly on par with the best in the world.



1.2.3	Conclusion on the dating of MEG



	We now continue the discussion of Section I.1.7. We see that the date 1920 is strongly supported by the increase in literacy from around the 1920s. This now enables us to conclude that 1920 is indeed an appropriate date when MEG can be said to have commenced in India. This is because there is justification to believe that the increased urbanization was caused by increased industrialization as a consequence of greater social capability and consequent greater absorption of modern technology. The Mukherjee series of PCI therefore seems to fit better with the facts than the Heston series. 



	But due to legislative effectiveness being of a much lower level than ideal, MEG followed a very low level growth path till independence. This ties in almost all the observed facts noted so far. After the British left India, the growth rate of PCI began to rise rapidly. However, this post-independence growth has turned out to be very small compared to many other countries. The total factor productivity in India has been rather low.� There are many arguments about bad economic policies having led to this situation.



I.3	MORTALITY REVOLUTION



	Various estimates have been made of India’s population in earlier times, starting from 300 BC. Chandrasekhar (1972:247-8) contains a table listing these estimates. Figure 11 (from McEvedy, 1978:185) pictures this population growth. Table 18 and Figure 12 show the population increase since 1600. India now accommodates 16% of the world’s population in 2.4% of the land area of the world.�  Figure 12A summarizes the vital statistics of India since 1881.



	Concerns have been expressed since a very long time about India’s “over-population,” such as by Malthus, who entitled a chapter “The Checks to Population in Indostan and Tibet,” in which he mentioned how India was “suffering from the baneful effects of the positive checks - poverty, undernourishment, and famine.” � Such concerns (e.g., by Vera Anstey in 1929) are rather surprising, given that Indian population had lagged behind the growth rates observed in the European countries during the 18th and 19th centuries. Places such as the United States witnessed three times the growth rates of India between 1871 and 1941 (Davis,1951:27). Figure 13 (from Chandrasekhar,1972:250) shows how even in 2000 AD, India’s share of world population will be much less than what it was in say, 1600 AD.



	As we shall see below, the Mortality Revolution (MR) commenced in India from around 1920, causing the death rates and IMR to decline slowly at first and faster after 1951. The consequent increase in population till 1951 was relatively low (around 1 percent per annum), but spurted to around 2 percent per annum from 1951 onward. India’s fertility has shown a definite downturn since about 1971, with the death rate declining at a lower rate as it touches levels achieved in the developed world.� Finally, the population growth rate itself has shown a very small decline since 1981. Growth rates in the next generation are expected to come down to around 1.5% per annum. It has also been shown by Easterlin (1995) that population growth rates are almost entirely independent of economic growth. This is because economic growth depends on the technology of production, while the MR depends on the technology of health. Therefore, it is clear that there has never been any objective criteria for judging India to be over-populated.



I.3.1	Mortality



	Mortality statistics relating to the pre-independence period are rather problematic, as pointed out by many authors (e.g., Davis,1951: 36). For example, the recorded CBR in 1891-1901 was 33, while the estimated rate (by reverse survival method) is 46. Estimates are also found in Lal (1988:122). Table 19 shows data relating to mortality which shall be used for the present analysis. Figure 14 (from Davis, 1951:37) shows both the birth and death rates from 1880 to 1945. Figure 15 (from Chandrasekhar, 1972: 153) shows the infant mortality rates from 1900 to 1970.



	We note that the CDR has declined consistently from about 1921 onwards, excluding minor variations in the annual trend. Infant mortality is also seen to decline from 228 in 1905 to 161 in 1946 (Ministry, 1974:42). The rate of both these indicators has been relatively slow till around 1950, whence the decline has been much more rapid. 



	But, as Davis (p.36) points out,“What stands out beyond question is the fact that before 1920 India had a death rate somewhere between 40 and 50 per 1,000, and that after that it underwent a remarkable decline.” It is very difficult to avoid the conclusion that MR in India should be dated from around 1920. As Davis (p.37) himself points out, “One can see that it is the marked decline in mortality,  plus the maintenance of a high birth rate, that has caused the gigantic upswing in population since 1920. It is surprising that some writers profess to see no decline in mortality during the period of British control.” The government of India also supports the view that the MR hit India in about 1921 (Ministry, 1974:35).



	This reduction in mortality was caused by a reduction in famines and epidemics. Table 20 shows how deaths from disease declined from 1898 onward (from Ministry, 1974: 44). We must keep in mind, however, as Davis (1951:42) points out, that in as much as 85% of the reported cases, the cause of death was recorded as unknown.



I.3.2	Life Expectation



	Supporting the view that MR in India started in about 1921 are the data on life expectancy. There was a nearly 30% increase life expectancy of Indians from about 25 years in 1881-1921 to 32 years in 1947.  Table 21 shows this data and tends to support the conclusion regarding MR derived above. The pace of catch-up with the developed countries has increased substantially after independence, with life expectancy nearly doubling in the past forty-five years to about 60 years in 1993.



I.3.3 	Fertility:



	As late as in 1958, population experts like Coale and Hoover (p.59) predicted that, “[o]n balance, then, there is little justification for a belief that fertility in India is in the incipient stages of a more or less inevitable decline. There are even forces at work in India that tend to raise fertility rates.” A slight increase in fertility did indeed take place during the period that book was written, but the rest of the prediction was completely wrong. Not only were Coale and Hoover pessimistic about the fertility rate, but also about the death rates. This study only goes to show the difficulty of making predictions on such a complex subject as human population.



	Fertility as measured by the crude birth rate, remained at high levels - in the range of 45 -  for a very long time. Davis made an estimate (1951:69) that “the level of the Indian crude birth rate has been slightly lower since 1921.” He also discussed (ibid: 68) possible reasons for the absence of a notable decline in fertility in India till at least 1941. The CBR then remained at around 40 for nearly three decades from 1941-71.� The decline was so minimal during 1941-71 that it does not easily show in the surveys of the total fertility rate which is estimated to have remained between 6 and 7  during this period (Ministry, 1974:14-16).� 



	Subsequent to 1971, however, declines in TFR have been noticeable, declining to 4.5 in 1980-85 and to about 3.7 now.� One has no problem therefore in fixing 1971 as the approximate year when the Fertility Revolution started in India. 



	The observed decline in fertility can be attributed largely to the rapid declines in IMR between 1941 and 1971 from about 161 in 1946 to 66 in 1966, thus causing an excess supply of children.� Motivated by this decline, the supply of 4.8 children around 1970 became much in excess of the demand which had reduced to 4.1.� It is this excess supply, coupled with reduced costs of fertility control through free provision of family planning technology through government, that increased the use of contraception dramatically from about 7-8 percent in 1969� to 34 percent in 1980, 35 percent in 1981,� and 43 percent in 1988.� The major methods of contraception used in India in 1981 were sterilization (used by 63.5 percent), followed by natural methods (20.4 percent), condoms (11.8 percent), pills (2.7 percent), IUDs (1.3 percent), etc. (Roemer, 1991:538). Data show that millions of births have been averted since 1956 (the year the Family Planning program was launched in India) as a result of the provision of contraceptives (Ministry, 1974:148). We need to note here that there is absolutely no correlation of increased contraception use with forced sterilization as practised by Sanjay Gandhi during the infamous 1975-76 period of “Emergency.” The major correlationships are with declining IMR, which reduces the demand for children, and possibly with increased urbanization, which increases the opportunity cost of children. 



	As Easterlin (1995, Chapter 8) points out, “the more rapid the Mortality Revolution, the more rapid is the transition to lower fertility. In turn, the more rapid the fertility decline, the faster does the rate of population growth decline.” This statement is clearly borne out from India’s experience. The net growth rate of India’s population turned downward in the 1980s, to 2.11 from 2.22 of the 1971-81 decade. This has heralded the demographic transition in India. The World Development Report (1995) has estimated that India’s population in 2025 AD will reach 1.392 billion, which implies an average net growth rate of about 1.48 percent during this period. It is quite possible, however, that given the rather rapid rate of industrialization and urbanization expected to take place in India as a consequence of the economic restructuring going on in the economy, the fertility rate might decline to an even lower average level. 



I.3.4 	Migration



	Migrations have played a very minor role in the population growth of India in the past two hundred years. During the 19th century, a large number of Indians emigrated under the indenture system.� Davis estimated (1951:.98) that the net emigration from India between 1846 and 1932 was only about 6 million. But by the time of the partition, this figure had declined to 4 million.  “India has not, therefore, contributed its share to permanent world migration.”�



II

PUBLIC AND PRIVATE INITIATIVE



	We will analyze here the relative roles played by the private and public sectors in the human development of India.



II.1	MODERN ECONOMIC GROWTH



	Public policy has played a vital role in MEG in India, either by its indifference, or positive interest in the matter. Despite a relatively early start into modern industrialization, in the 1850s, the overall level of industrialization continued to decline in India throughout the nineteenth century due to the policy of the Crown after 1858, under which “[i]t was thought inevitable that India should remain predominantly agricultural, whilst the Government wanted to avoid both the active encouragement of industries that (like the cotton mill industry) competed with powerful English interests, and increased State expenditure”(Anstey,1936:210). The direct consequence of this indifference was the neglect of infrastructure such as hydroelectric power, which, acted as a “drag on the expansion of large-scale industry” (Anstey,1936:208). In 1926, India produced only 467 million kilowatts of power compared with 11,374 million kw produced in United Kingdom that year.� 



	After the World War II, “the Government of India became gradually converted to a policy of industrialization,” being marked by the appointment of the Industrial Commission in 1916, establishment of Provincial Departments of Industries during the war, and the adoption of the principle of discriminating protection in 1921-22. There is no doubt, as we have seen above, that this policy supported, for the first time, private initiative and led to the commencement of the MEG from about 1920.�



	After independence, public policy has impacted on MEG in a big way, both positively, through provision of infrastructure, and negatively, through the government taking up many tasks best left to the market. Therefore the growth of PCI after independence has been very modest in comparison with the rest of the world. Figure 16 (from Bhagwati, 1993:23) shows how slowly India’s PCI has grown relative to many other developing countries of the world since 1960. The analysis of Bhagwati points toward bad public policy, in particular, the policy preventing diversification and optimal production even by private sector enterprises.�  



	The key issue here seems to be that public policy must be designed to allow private initiative not only the opportunity to grow, but the basic capability through education and health, and through the public provision of infrastructure.



II.2	SOCIAL CAPABILITY



	Public initiative seems to have played a substantial role in education both before and after independence, with an greater role after 1947. Out of a total of 181,790 educational institutions in 1912-13, 122,184 (i.e., 67.2%) were either run by government or local bodies, or aided by government,  catering to 91.7% of the total enrolment of 7.17 million.� Private initiative has been significant, however, in ensuring the conversion of enrolment figures into literacy figures. We know that enrolment remained at about 10 million between 1929 and 1947, but literacy was increasing continuously. This could have happened by a reduction in the very heavy drop-out rates cited above. This reduction in drop-out rates can be attributed to private initiative - a rising recognition among the masses about the economic benefits of education.



	After independence, public involvement in education increased tremendously - leading to the expansion of enrolment, and, over the course of time, literacy. India still continues to face the problem of a low demand for education in the rural areas. We have noted above how this can be traced to the absence of religious movements in favor of the reading of scriptures by the people themselves. This is something that is not easy for a government to change.



II.3	MORTALITY REVOLUTION



	The MR that commenced in 1921 was clearly influenced by public initiative. The control of epidemics and famines seems to have been critical to the commencement of the MR. This has been followed by greater public initiatives after independence to absorb the second mortality revolution, based on chemotherapy, as well as the Green revolution, thus completely eliminating any possibility of famines. 



II.3.1	Public Health: Control of Epidemics



a)_	Sanitation: The Report of the Royal Commission on the sanitary conditions in the Army was issued in 1863. It recommended the establishment of a sanitary board in each province. We know that there was a Sanitary Commissioner for the Government of India even in 1870 (Davis,1951:47). Therefore, sanitary reform started in India in about 1870, but it was not very effective at this stage. Local boards were organized in the 1880s in urban areas to look after public health and sanitation. Public awareness grew after the plague epidemic struck India in 1896, claiming 33.6 million lives in the over the next 25 years (Anstey,1936:73). Apart from government intervention such as the Plague Commission of 1896, and its recommendations on improvements in town sanitation, public awareness increased tremendously in this period, leading to the virtual elimination of plague from India by about 1922. 



	“Substantial advances in public hygiene ... require the political elite to take overall responsibility for the general good”(Woods, 1991:236). Absence of such general political will in favor of all the people of India allowed the existence of great differences in the sanitation facilities provided in towns and cities. Anstey (1936:44) states: “In striking contrast with the extremely high death-rates in certain cities, such as Benaras and Poona (i.e., 46.1 and 34.4 respectively, in 1925), are the very low rates (12.3 and 11.6 respectively) in the cantonments of the same towns.� This illustrates the effects of overcrowding, lack of sanitation, and poor feeding in poverty-stricken areas as compared with conditions in well-to-do, sanitary and spacious districts in the near neighbourhood”. The reversal of higher urban mortality compared with rural mortality finally took place in 1955 (Chandrasekhar,1972:152). 



	After independence, the National Water Supply and Sanitation of India was launched in 1954, with concentration on urban water supply and drainage. 



b)	Health care: The first efforts toward health care were undertaken as early as in 1764 by the introduction of the Indian Medical Service to which Indians were admitted after 1853 (Anstey,1936:79). This service was basically designed to attend to the health of the army, but later extended to the administration of civil hospitals. After 1919, public health became a “transferred subject,” whereby provincial governments became primarily responsible for its development. In 1928, provincial medical services were created, with the IMS reverting to its role to attend to the army. In 1911 the private Research Fund Association was established which, among other things, published the “Indian Journal of Medical Research”(Anstey,1936:85). In 1931, there were 6,631 hospitals and dispensaries in India, 11 medical colleges, 27 medical schools, and a number or research institutions (Anstey,1936:79). By 1987, there were nearly 7,800 hospital structures (about 74 percent of these are government hospitals) with 550,300 beds (of these, about 44,000 are reserved for TB patients).  This comes to 0.71 beds per 1,000 people (Roemer,1991). Additionally, there were 27,500 dispensaries. The major problem with the data presented above is that it hides the great disparities that exist between states. For example, in 1987, Maharashtra had 58.2 doctors per 100,000 people, while Uttar Pradesh had only 6 per 100,000 persons [all-India average was 41 per 100,000].  



	The Central Research Institute - to study and produce vaccines - was established at Kasauli in 1906. The Pasteur Institute was established Coonoor  in 1907 to research on vaccines. The All India Institute of Hygiene and Public Health was established in 1932 with an endowment from the Rockefeller foundation. Many other major institutes for public health were established after 1947.�



	The Health Survey and Development Committee was appointed in 1946 (Bhore Report). The report wanted the government to take over responsibility for the complete health system of the country. This report was formally adopted by India after independence, and thus forms the basis of the post-independence health system, such as the public health center (PHC) system. This system was introduced in 1951 itself during the 1st Five year plan period, and by 1956, about 725 PHCs had been built, covering about 18% of India’s population at that time. By 1961, there were 2,800 PHCs, increasing to 8000 by 1988 (Roemer,1991). In the early 1960s, the sub-center system was introduced within the PHC system. The PHCs were initially expected to cover about 100,000 people, but they now cover only about 30,000 people each. Sub-centers were expected to cover about 5000 people each (Roemer:534). There were about 103,000 sub-centers in place by 1988. Thus the system is co-ordinated by the Ministry of Health and Family Welfare at the central level, with responsible Departments at the state levels, district medical health officers, civil hospitals and thereafter the network of PHCs and SHCs. The success achieved in the mortality reduction in India is all the more remarkable when one finds out that due to the tremendous pressure of patients in the PHCs, the time spent with each patient averages between 2 to 5 minutes (Roemer: 537), and that a majority of the patients still do not visit modern doctors, but prefer to use traditional Indian medicine (Ayurveda).



	Though poorly equipped and even more poorly staffed, this basic structure has proved to be an economical way of imbibing the developments in health technology, particularly where the diseases are simple, and their control is through hygiene and vaccines. Another major role played by the primary health care system has been the promotion of contraceptives, and the performing of simple sterilizations at the Public Health Centers. 



	In 1992, as per the data placed on the internet by the Centre for Monitoring Indian Economy,  India had 11,174  hospitals, 27,431 dispensaries, 22,441 PHCs, and 131,318 sub-centers. About 68% of the hospital beds were provided by government bodies and 32% of the beds were provided by private & voluntary bodies. 



c)	Specific diseases: Morbidity in India has remained high on account of the many diseases which are endemic to tropical regions, such as malaria, cholera, typhoid, etc. Additionally, diseases like tuberculosis and plague were brought into India by foreigners or their ships. Deaths due to cholera seem to have been reduced around 1920 because of the education of the public about the role of flies and need for personal sanitation, as well as the provision of clean water. 



	Quinine has been used for a very long time to combat malaria. It was supplied by the government at low cost in small packages through postmasters, private vendors, etc., and distributed free during epidemics (Anstey,1936:76). Sir Ronald Ross discovered the malaria parasite in 1897 . After the discovery of the role of the mosquito, steps began to be taken to exterminate mosquitoes, and met with some success (Anstey,1936:76). The treatment of this disease through chemotherapy (paludrine, chloroquin) was found out only in the late 1940s (Davis, 1951:54). Therefore, it was left to the government of independent India to take up the challenge of attacking this disease. The Malaria Eradication Programme, launched in 1958. Though this has succeeded in controlling malaria to a considerable extent, the development of resistance to DDT among mosquitoes has caused a resurgence of the problem.



	The reduction in infant mortality has been promoted by immunology. Immunology  was introduced in India in 1880.�  A vaccine for smallpox was administered free of charge in British India on a voluntary basis. Consequently the average death rate from small pox decreased 0.45 per thousand of the population in the quinquennium ending 1900 to 0.24 in the quinquennium ending 1925 (Anstey,1936: 75). The National Smallpox Eradication Program was launched in 1962, and Smallpox, was declared eradicated in 1977. The national BCG vaccination program has been in place since 1951, and a vaccine for the newborn was introduced early in the 1958 (Chandrasekhar: 307). The greatly increased effectiveness of the Universal Immunization Programme undertaken in the 1980s and 1990s has also brought down infant mortality considerably. Dysentery and other waterborne diseases have been major killers in children. This has been controlled through a vast program of public education on oral rehydration therapy, particularly in the 1980s. 



	Thus we see that the government has been the major player in the area of public health, a pattern similar to its role in education. This does not mean that the private sector has played a negligible role. 



II.3.2	Food and  water: Control of Famines and Water-borne Disease



a)	Famine relief administration: “Historical records of the Muslim empires provide accounts of famines which apparently decimated the population as  tragically  as those of modern times.”� Moreland and Chatterjee�  stated that “[i]n ancient times the occurrence of a severe famine was marked by the disappearance of a third or a fourth of the population of the area afflicted.” The history of famines of the 19th century shows a surprising concentration of famines toward the end of the century. The British India government set aside half million pounds as Famine Relief and Insurance Fund from about 1880 onward (Davis, 1951: 40). While true that government efforts in the direction of famine relief did not show substantial results till about 1890, it is also true that relief measures taken subsequently reduced deaths through famines. For example, Nash (cited in Anstey,1936:6) wrote that more than six million people received famine relief during the famine of 1899. The famine of 1943 was not only small relative to the earlier famines, but was also brought about by a breakdown in the administrative machinery due to war situation. Thus, while the number of famines peaked between 1875 and 1900, killing over 26 million people, the number of lives lost in the next 25 years reduced to 4 million and to 1.5 million between 1925 and 1950, and none thereafter.�



b)	Irrigation and extension: The second point to note (already mentioned earlier) is a further increase in the irrigated area till the World War I, which helped assure a basic amount of agricultural output and also to curb famines. After independence, the government promoted the T&V system of agricultural extension, through which the latest technology was transferred to rural areas. Additionally, government ensured the supply of fertilizer, pesticides and HYV seeds to the village. The net result of this has been self-sufficiency in agriculture, and India has emerged as one of the leading exporters of rice and wheat in the world. Since Indian productivity in agriculture is still one of the lowest in the world, it can be expected that with continued progress in agriculture, India would become the second bread-basket of the world after the USA. Concerns about India not being able to feed its population are unwarranted. One would tend to agree with Dennis Avery - the director of the Indianapolis-based Hudson Institute, and a leading US food expert (author of  Saving the Planet with Pesticides and Plastic) - that intensive farming with fertilizers and pesticides would satisfy the world’s growing hunger without ruining rainforests and wildlife sanctuaries. According to him, it is by not utilizing the latest technology that people are being forced to further expand into forest areas.�



c)	Clean drinking water:  Another area where the government has played a major role is in the provision of drinking water. Starting from the building of canals from the major rivers to the construction of water supply schemes for urban and rural areas, this is an area where the private sector has done relatively little, and can be expected to do very little in the near future. Though piped water is largely limited to large towns and cities, clean drinking water is now available to most villages throughout the country.



	Thus the role of public initiative in the promotion of new technology and better distribution of food and water has been crucial, and it is difficult to visualize how a purely private system would have enabled the country to reach this stage.



CONCLUSION



	Human development of India has progressed dramatically after independence, relative to the colonial period. Even during the colonial period, however, many positive changes were brought about, judging from the data which lead one to fix the dates of India’s MEG and MR at 1920. The Fertility Revolution can be dated to about 1970. The demographic transition can be said to have commenced in about 1980. The gains made in incomes and life expectancy have thus been substantial. These gains have been accompanied by gains in political independence, legislative effectiveness, literacy, and freedom of the press. The losses in terms of crowding, forest degradation and pollution, have not been very excessive. 



	The future of India’s human development is extremely bright, relative to its past. There were some constraints on India’s progress during the British regime� which were replaced by constraints of bad economic policies after independence till about 1985. The key to India’s progress will lie in its ability to develop human resources which are technology-oriented and possess the scientific attitude of a “modern man.” The liberalization of the economy in recent years can be expected to promote the absorption of the 22% of the labor force which is currently unemployed, and thus bring about a substantial rise in the standard of living of the people. Once that happens, we should see India regaining its place as one of the leading nations of the world -  a place lost after 1750. As Julian Simon (1995:654) writes about India and China, “if people in those two countries are reasonably wise about reconstructing their economic institutions to enable enterprise to flourish, a century could be more than enough time for them to nearly catch up economically with the leading countries of the world.”
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APPENDIX I



HISTORY RELEVANT TO AN UNDERSTANDING OF 

THE HUMAN DEVELOPMENT OF INDIA 



	As India was one of the earliest entrants to Epoch II - the age of settled agriculture, it reached a relatively high level of economic development relevant to that epoch, and remained among the leading nations in the world in terms of technology, knowledge and philosophy. Astronomy, in particular, was rather well-developed in India from ancient times. By the 11th century, India had become one of the major trading nations. By the sixteenth and seventeenth centuries, “India was a leading country in manufactures, at least on a par with pre-industrial Europe and China.”� It is worth keeping in mind, however, that India as we know it today did not exist, except within a very broad conception of its boundaries. Many regions, now considered to be in Afghanistan, Pakistan, and Bangladesh, often became a part of the Indian empire, which coalesced and split over and over again, while many other portions that lie within the main heartland of India today, did not. But very broadly speaking, it is possible to identify a geographic-political entity which was known throughout the rest of the world as “India”.



	What distinguished the fate of India over the past two hundred and fifty years from the fate of Europe, however, was that India did not undergo a phase akin to the Renaissance of Europe, no “protest” against existing institutions leading to anything similar to the Protestant ethic, and therefore, no scientific revolution. It is clearly difficult to escape from the equilibrium of a regime in the absence of strong technological forces impelling the change,� and in particular the development of institutions to foster the acceptance and spread of the new technology. It is here that the clear distinction between the Protestant ethic and Hindu world-view comes to the fore. The Hindu world-view has been driven by metaphysics - and due to the concomitant institutionalization of various caste-based practices, it was difficult at that time (and is almost equally difficult today) for the average Indian to take a predominantly scientific view of reality. The myths of Hinduism have always been considerably larger than life. A strong tendency accompanying this world-view is the need for “hero-worship” which can be observed readily by any casual visitor to India who will be astonished to find tall “cut-outs” of the Prime Minister, and other political figures. 



	When Abramotivz refers to the social history or Day refers to the path-dependence of the growth process, it is to these societal beliefs and attitudes which they is referring to. Grief (1995....) has also clearly demonstrated how group-oriented beliefs and interactions as compared to individual interactions can lead to different histories. India had developed group-oriented solutions to the agency problem, and therefore the very act of individual curiosity, as against social handing out of wisdom, has been difficult for Indians to accept, perhaps to this very day. The historian Tapan Raychaudhuri validates this view by pointing out that the Hindu caste system led to freezing of social and individual mobility - a very crucial ingredient of modern science. The Mughals who united India for the last time under the old technological regime, also came from basically a similar group-oriented dynamics. They too were disinterested in mechanics beyond a very limited interest in astronomy, and though they reached immense levels of capital accumulation - as can be seen by the mighty forts, tombs and huge treasures they accumulated, it so happened that in the 18th century, despite substantial wealth, “the overall picture [of India] was not one of an impending industrial revolution.”�



	The British came to be closely associated with India during their Mercantalist period. Their “conquest” was like that of a cancer spreading slowly over an entire body rather than of quick attack.  The intentions of Britain while establishing the East India Company in 1600 were not merely commercial, since it was an act of political will of Queen Elizabeth to give a charter to the Company bestowing upon it the monopoly of eastern trade for fifteen years� (this was extended periodically till 1833)�. They started in the guise of traders, competing with other European nations which had reached the shores of India before them. The geographical revolution thus impacted on India by introducing Caucasian trading nations to its shore. 



	In 1613, the Company received permission from Jahangir to establish a factory permanently in Surat, and later was permitted to establish trading posts and factories at many other places, a process which continued for a substantial time. This stage was definitely not problematic for India, as there was mutual gain through trade, India securing considerable quantities of bullion in the process. Duties on international trade were minimal. The British were also given the opportunity from 1672, of bringing goods into India at minimal rates of custom duty on payment of a nominal royalty to the Mughal emperor.



	By 1665, the Company began to display its political mandate and urge for political power. In 1686 and in 1688, there was a rash of belligerent actions by the Company led by Sir John Child and others. The local Mughal forces repulsed them easily and Sir John Child appealed for pardon from Aurangzeb. It was therefore in its own interest that the Company signed, in 1690�, a peace with Aurangzeb, curtailing their political ambitions for the time being. These ambitions were revived after death of Aurganzeb in 1707, when he was succeeded to the throne by Bahadur Shah. By this time, the Marathas had become powerful in the Deccan, and other principalities such as the Sikhs were rebelling, largely due to the fanatic Islamic policies of Aurangzeb. While Akbar had helped bring India together, Aurangzeb had ruled with an iron fist and without regard to the sentiments of the vast majority of the Indians. Indians have never accepted any form of dictatorship or fanaticism throughout their long history. They have never objected in principle to the right of the mighty to rule,� so long as the ruler takes a reasonable share of revenue and maintains the liberties of the subjects. But Aurangzeb had alienated many more Indians than he had brought into his fold, and the break-up of the Mughal empire was thus imminent, leading the way for a usual struggle for supremacy over India by many contesting claimants. This time, the British too, were in contention.



	Prosperity through the trade had made the Company strengthen its armed forces on the pretext of security, and they attempted to enter into political relations with local powers about the end of the 17th century, including powers opposing the Mughals. The first major conflict can be traced back to 1698 when the Company acquired some land in and around Calcutta, and began building defences around their factory.� This led to conflict with the Nawab of Bengal, Siraj-ud-Daulah. An adversarial relationship built up over time with the Nawab, that ultimately led to the Battle at Plassey in 1757. It is interesting to note that it was this one battle - not a very major one either, and where the British were mere accomplices to a treacherous act - that essentially won the Indian empire for the British, by setting the stage for new alliances in India. 



	It has been claimed by some that India was won by better technology. However this is not borne out by evidence - for the Indians possessed the same technology of arms at that time. Rather, it was by deceit - and it is here that a analogy to cancer comes most clear - by bribing the Bengal General stationed at Hugli in March, 1757, and later, in June, 1757, by forging an alliance with the disaffected leaders including Mir Jafar whereby the British were assured of a heavy reward if they feigned a battle in which the Nawab was defeated. Mir Jafar then professed loyalty and tricked the now ageing Siraj-ud-daulah into making him the commander of his forces in the battle against the British, which was fought on the 23rd of June. Clive was assured of victory in advance, but despite this, the force which was fighting with Mir Jafar forced Clive back. As fate would have it, a stray shot killed Mir Madan - a general of the Nawab, whereby the Nawab became needlessly panicky and accepted the traitor Mir Jafar’s advice to withdraw his forces. This marked the end of a process whereby Mir Jafar became the Nawab and in gratitude made the Company the Dewan (or land revenue collector) of Bengal in 1765. 



	Note that this was the time that new technology - industrial, and not related to arms - had begun to make a serious impact on Britain. All forms of new technology can be expected to have an effect of “creative destruction” (cf. Schumpeter). This was inevitable, no matter how the British had acted. The substitution in Britain of Indian textiles by cheaper, domestic ones, led to reduced imports from India. This substitution did not occur at the upper end of the spectrum, however, including fine muslin and silk fabric. Therefore, some rather unseemly efforts were undertaken by the British, as and when they came into power, to curtain the production of these looms. At the same time, as the free trade situation continued, the Indian buyer also began substituting the handloom product for the cheaper British mill cloth. That was the inevitable creative destruction which is the first phase of any new innovation. 



	Unfortunately, the second phase of innovation - competition by the followers - did not come about. Had India been completely sovereign, domestic investment would have been channelled into import of the new technology and it would have been a matter of time before the Indian textile industry grew up and competed with the British imports. But by 1800, the British role in entering into the political lifestream of India had progressed to such an extent that this did not happen. A non-Pareto optimal solution prevailed for India, with Indians being pushed to a lower utility curve both in terms of the lost employment opportunities from the decline of handlooms, as well as the absence of new employment from the deployment of new technology. The gain of the consumers from the cheaper fabric was also partial. There is no doubt that assimilation of the new technology would have helped them reach a higher utility level due to the lowering in transportation costs of the textile produced.



	It is worth examining the British role at this stage a bit further if only to demolish the myth of the existence of free trade and Pareto optimality of the situation that some western economists seem to believe took place. It is not one’s contention here that things that happened need to be changed or “compensated” in any way merely by the depiction of the non-Pareto optimality of the then prevailing situation. Far from it. A good scientific analysis should be able to discard all sub-optimal positions of the past and aim for an optimal situation today - not another sub-optimal situation designed to set “a wrong right.” However, it is only fair to recognize that political factors have always entered into the allocation of resources and that to gloss over political power (which can be of all shades and forms, ranging from the benevolence of a philosopher king, across to the usual Machiavellian strategic game play, to the purely power based game played by the Nazis) will only lead to a diminution of the scientific understanding of the past.



	As Dewan of Bengal, to avoid direct collection of land revenue from the farmer, the Company introduced the Permanent Settlement of Bengal in 1793, whereby a middle-man was introduced on commission basis - the Zamindar. He now received 10% of whatever was collected from the farmers who were now divested of private ownership rights and converted into mere tenants under the Zamindar�. We note that this is a good solution to the moral hazard problem when the citizen is an adversary, and the objective is merely to maximize revenue. What made this system particularly harmful to the peasant was that the revenue fixed was very high, and did not allow for any flexibility based on differential states of nature prevailing over a period of time. The result of this was that most of the silver (capital flow) that was earlier pumped into India through free trade was now “extracted and transferred abroad.”� Huge capital flows which ultimately bled away most of the capital accumulated in India over thousands of years, began from about 1800 onwards. By taking over the power to make and undo any Zamindar, they also were able to eliminate the possibility of any Indian accumulating adequate capital to be able to commence industrial investment of his own.



	We do not enter into a description of the political history of the British conquest beyond this point, but merely record that the Company, growing powerful through this access to the land revenue of Bengal as well as to free trade which rapidly increased imports into India from Britain, and using every strategic (in the Machiavellian sense) opportunity�, consolidated its power over most of the country by 1840. By 1813, they had come into a sufficient position to control the tariffs on trade in India. This marked the end of free trade and led to the most blatant misuse of power by a “sovereign”� against his own subjects - something which had never ever happened in India before: “Beginning in 1813, Indian exports of textiles to England faced prohibitive tariffs, although products sent from England to India were admitted virtually duty-free”�.  This set into motion a process whereby not only was import of British products into India actively encouraged, but the possibility of development of domestic textile industry was virtually eliminated. The consequent phase, which lasted uptil 1921, is known in the literature as “de-industrialization.”� It is clearly not meant to be taken in the sense that “modern” industry was reduced, but that the proportion of labor force allocated to manufacturing was severely reduced without allowing competitive new industries to take up some of this slack.



	By 1813, the burgeoning power of the East India Company was becoming uncomfortable back home in London and therefore, its trade monopoly was abolished by the British Parliament. In 1833, the trading activities of the Company were terminated altogether. The early 1800s were also a time for many peasant rebellions against British oppression, leading finally to the nation-wide Mutiny of 1857. Finally, therefore, after suppressing the Mutiny, the British monarch officially took over India as its ruler - thus having succeeded in the policy initiated by Queen Elizabeth in 1600.

































































APPENDIX II 



Colonial rule in India - a no-win situation



	It is necessary to take an overview of this gains and losses from colonial rule, in order to understand why India did not progress very rapidly from 1920 onward, though many indicators seem to have turned positive during that period. There is need to evaluate the hypothesis prevalent in much of the literature on Indian economic history that Britain gained considerably from its Indian colonies, and “arrested” India’s progress. We use the Solow analysis to consider the issue.



	If Yb =  Ab Fb (Kb,Lb) represents the output of Britain, Ab  being the constant identified with technological change, Kb  the capital stock, and Lb  the labor input, then  we know that Ab  has approximately a weight of 80% in explaining the shift of the production function upward over time. Capital and labor, bereft of technological change, impact very minimally on the growth process. Now, assuming that the British plundered considerable Indian capital - particularly between 1760 and 1800� - and further assuming that this capital stock was invested on British industry,� the total British capital stock would have been augmented by an amount (Ki, to make the output now become Yb( = AbFb (Kb+(Ki, Lb). Had Ab  remained constant, this increased capital stock would have had a relatively minimal impact on British growth rates. Therefore, it is obvious that Britain did not become the powerful industrial nation that it ultimately did, on the basis of colonial plunder, but on the basis of a quantum jump in Ab, the technological constant, which was entirely an indigenous achievement of British and European science. It can be argued that the plunder of India from 1757-1800 came at a particularly opportune time for England. But no one has ever argued that this plunder began before 1757, and it is clear that the new technology of the Industrial revolution arose completely independent of this plunder. It must be admitted however, as Davis (1951: 219) pointed out in the case of Japan, that England must have “bolstered her economic life by colonial exploitation.” But even then, it is difficult to visualize how this could have made England the might empire it ultimately became, had Ab  not increased tremendously.

	

	By the same token, on the purely economic level, the loss of (Ki  would have diminished Indian output minimally, by impacting on output as follows: Yi ( = AiFi (Ki -(Ki, Li).  An increase in Ai  could have easily overcome the loss of capital stock. The chain of causation in increasing the magnitude of A is as follows:  Social capability and scientific attitude ( invention/ innovation� ( increase in A. Social capability in England was built through a special set of circumstances, related in great part to the Protestant ethic.� But many catholic countries were also able to build social capital,� and countries not related to Christianity at all, like Japan, were able to do wonders in this area. It appears therefore, that the ruler’s objective function, and the derivative policy framework, is the key to increasing A. 

	It must be noted that political independence is not directly related the issue of development of social capability. Building social capability depends entirely on the objective function of the ruler. It is quite possible to have a colonial ruler doing greater benefit to a country than its own rulers would have done. For example, the objective function of rulers of independent nations like Turkey, China, Thailand, and Liberia were obviously not heavily weighted in favor of building social capability in their population in the 19th century. On the other hand Japan as a colonial power enhanced social capability considerably in Korea (for reasons not related in any way to altruism), as the US did in the Philippines.

	The importance of evaluating the role of British rule thus arises from the fact that it was the British legislature which made economic and social policy in India from about 1858 till 1947. A few observations on this can be summarized as follows:

a)	Wherever conflicting interests were at work (e.g., in international trade), duties and laws were designed to promote British imports into India rather than Indian exports to Britain. The textiles manufacturing sector is a major example of this bias. Another simple example is of the steel purchase policy for Indian Railways, whereby standards were fixed in such a way that only steel imported from Britain, at great cost, could qualify. It was only with the greatest difficulty that Tata was finally able to sell his steel output to the Indian Railways in 1923.�  This policy would be similar to Japan being forced to buy American cars while not being allowed to export cars to America in return. There is no objective observer who would then conclude that the American policy maker actually had the interests of the Japanese at heart. 

b)	If the objective function of the British ruler had included the welfare of the Indian subjects, policy would have favored the provision of public health and education out of the revenues earned from India. The reality is that though Britain was the leader in these areas in the world, and theoretically could have made major improvements in India, most of the revenue left after meeting expenses, was transferred back to England as “Home Charges.” The few interventions made in these social sectors were hesitant, motivated by strong Indian pressures, and targeted primarily to areas where the British themselves lived, such as in cantonments. The partial change of policy toward promoting Indian literacy, industry, public health, etc., which occurred in the second quarter of the 20th century, was prompted after Indians began playing a greater role in their self-governance, from about 1920 onward. 

c)	There is considerable literature which shows how the British exported huge quantities of foodgrains from India even during the years when millions of people were dying from starvation in the famines.

d)	If the British were indeed benevolent rulers, with the interest of Indians at heart, there should have been no change in the welfare of Indians after independence as the Indian rulers could have done no better. But in fact, the data shows that a major thrust in all indicators of human development took place in India as soon as the British left.

	Therefore, to attempt to re-write history by trying to show that the British were in fact well-wishers of India, does not find support. The analysis shows what India lost was not so much through plunder, as much as through the misfortune of having a technologically advanced ruler whose interests did not coincide in many vital things with the interests of Indians.  Kuznets highlighted the problem when wrote in 1954�  that underdeveloped countries “face the problems of development after decades, if not centuries, of political subjection which, granted some beneficial effects, left a heritage against which the newly established independent regimes must struggle. Thus, they must approach the task of utilizing the available potential of economic knowledge not from the position of near leadership and at the end of a cumulative process of preceding growth and learning carried on under conditions of political independence; but from the position of laggards by a long distance and after a period in which internal organization was distorted by political subjection or by co-existence with the aggressive leaders of the economic civilization of the West.” Political independence thus turns out to be a necessary - though not sufficient - condition for promotion of social capability.

	To conclude, while it would be impossible to uphold the claim that the British benefited immensely from the Indian colony, it is equally preposterous to claim that India benefited in a substantial manner through British rule.� It was therefore a no-win situation in which neither side gained much, and perhaps, both sides lost a lot. 











































APPENDIX III



TABLES 



Table 1: Per capita income of India at 1946-47 prices.



Year�Sivasub*�Heston��������1868��120��������1870����������1872��125��������1890��134��������1900��145��������1902�147�147��������1910�157�154��������1920�164�164��������1930�171�171��������1935�166�166��������1940�169�169��������1945�163�166�������� ����������Source: Sivasub = Sivasubramonian (1965), Heston = Heston (1983), sourced from Kumar ����������              and Krishnamurty (1981) by Lal (1988:128). Unit not mentioned.����������



Table 2: Per capita income (PCI) of India, 1857-78��������������������Period�Centering/�PCI�PCI��������data year�(1970-71 Rs.)�(1948-49 Rs.)�������1857-63�1860��169�������1861-69�1865��169�������1866-74�1870��172�������1871-79�1875��177�������1876-84�1880��197�������1881-89�1885��216�������1886-94�1890��204�������1891-99�1895��201�������1896-1904�1900��199�������1901-09�1905��203�������1906-14�1910��220�������1911-19�1915��241�������1916-24�1920��253�������1921-29�1925��261�������1926-34�1930��260�������1931-39�1935��260�������1936-39�1940��265�������1941-49�1945��255�������1946-54�1950��253�������Switch*�1954�500.7�257��������1955�507.7�261��������1956�524.8�269��������1957�503.3�258��������1958�534.2�274��������1959�532.3�273��������1960�558.8�287��������1961�563.9�289��������1962�559.8�287��������1963�576.4�296��������1964�607.8�312��������1965�558.8�287��������1966�551.5�283��������1967�587.3�301��������1968�589.1�302��������1969�612.6�314��������1970�632.8�325��������1971�626.6�322��������1972�604.1�310��������1973�621.2�319��������1974�616.1�316��������1975�662.4�340��������1976�658�338��������1977�697.2�358��������1978�712�365�����������������Source: Moni Mukherjee. National Income of India: Trends and Structure. Calcutta: ����������              Statistical Publishing Society. Cited in Charan Singh,1981: 6, for data upto 1966-54; and����������             the Economic Survey 1979-80, cited in Charan Singh, 1981:8, for data of 1954-1978.��������������������Note: The switch between the two series is problematic since one does not have����������           the accurate income of 1954, but has only extrapolated the average income����������           of the past eight years����������









Table 3: Net Domestic Product, India, 1868-9 to 1946-7: 

The Heston and Sivasubramonian series.



			(tables photocopied from Lal, 1988:125-127)

















Table 4: Percentage of urban population to total population in India, 1800-1993



Year�Population (million)��Percent urban���Total�Urban���1800�186��9.5��1872�206�18�8.7��1881�254�24�9.4��1891�287�27�9.5��1901�269�26�10.8��1911�252�26�10.3��1921�251�28�11.2��1931�279�33�12.0��1941�319�44�13.9��1951�361�62�17.3��1961�439�79�18.0��1971�548�109�19.9��1981�683�159�23.3��1991�847�218�25.7��1993��234�26.0��

Source: 19th century data are from Gadgil (1971:144), and Lal (1988:134). 20th century data are from India 1994: 20, and The Economist Book of Vital World Statistics (1990:18). Data for 1993 is an extrapolation, found in the World Development Report 1995, p.225.



Table 5: Industrial structure of India, 1901-1941

(Percentage of working force employed in concerned sector) 



Activity 		1901	1911	1921	1931	1941	

	Cultivators		50.3	49.6	53.5	44.3	52.2		

Agril. laborers		19.1	20.8	18.6	26.3	21.1	

Other agril activities	3.8	4.4	4.0	4.6	2.4	

		Mining & quarrying	9.5	9.1	8.4	8.8	7.7

		Manufacturing		10.1	9.6	8.8	8.5	8.7

		Construction		1.0	1.2	1.0	1.1	1.3

		Trade and commerce	5.1	5.4	5.7	5.6	5.2

		Transport, storage	1.1	1.2	1.0	1.1	1.5

		Other services		9.3	7.6	7.2	8.2	7.2

							Source: Krishnamurty, in Lal, 1988:130























		Table 6: Distribution of Gross Domestic Product (%) in India

�1970�1993��Agriculture�45�31��Industry�22�27��Manufacturing�15�17��Services�33�41���115�116��					Source: World Development Report 1995, p.166. 





Table 7: Percentage of irrigated area to total cultivated area, India, 1894-1989 



				1894	12

				1901	15

				1924	19

				1933	21

				1960	24.7

				1970	31.1

				1980	38.7

				1989	45.1



	Source: Data of British India till 1933 are from Anstey, 1936:526, and later data are from

		Statistical Outline (1994:62).			





Table 8: Food output availability, British India, 1891-1941



		Output food grain	Gross availability	

		lbs. per head		lbs. per head	

1891-2			405			-

1892-3			477			466

1900-1			470			470

1910-1			565			497

1920-1			535			544

1930-1			448			455

1940-1			363			365					

				Source: Kumar (1967) cited in Lal (1988:137)

	





















Table 9

Area, Production, and Yield of Principal Crops in India, 1950-1990����������������������Financial��Rice��Wheat���Total cereals����year*�Area�Production�Yield�Area�Production�Yield�Area�Production�Yield���m.ha�m. tonnes�kg/ha�m.ha�m. tonnes�kg/ha�m.ha�m. tonnes�kg/ha��1950�30.81�20.58�668�9.75�6.46�663�78.23�42.40�542��1960�34.13�34.57�1013�12.93�11.00�851�92.02�69.31�753��1970�37.59�42.23�1123�19.24�23.83�1239�101.78�96.60�949��1980�40.11�53.63�1337�22.29�36.31�1629�104.21�118.96�1142��1985�41.14�63.83�1552�23.00�47.05�2046�103.61�137.08�1323��1990�42.69�74.29�1740�24.17�55.13�2281�103.17�162.13�1571�������������*: fiscal year 1950-51 is written as 1950����������������������Source: Hindustan Year Book, 1995, p. 242-245�����������



Table 10: Agricultural output in India, 1950-51 to 1993-94.



�Agricultural�Agricultural�Foodgrain�� �Production�Productivity�Production���Index�Index����1967-70=100��m.tonnes��1950-51�58.5�76.0�50.8��1960-61�86.7�94.2�82.0��1970-71�111.5�108.8�108.4��1980-81�135.3�127.8�129.6��1990-91�188.5�175.7�168.4��1991-92�188.5�175.7�168.4��1992-93�195.8�180.8�180.0��1993-94�197.0�n.a.�182.0��

Source: Statistical Outline of India, 1994-95. Bombay: Tata Services Ltd. (Page 1). 

































Table 11: Annual Index of industrial production, 1913-38������������������Year�Index�������1913�100.0�������1920�118.4�������1921�112.6�������1922�116.3�������1923�116.5�������1924�133.0�������1925�132.0�������1926�144.7�������1927�151.5�������1928�133.0�������1929�157.3�������1930�144.7�������1931�155.3�������1932�155.3�������1933�167.7�������1934�190.2�������1935�205.4�������1936�216.6�������1937�234.9�������1938�239.7�������  ������

Table 12: Steel and Electricity Production in Independent India.



�Finished�Electricity ���steel �generation���production�(bn. kwh)���(m.tonnes)���1950-51�1.0�6.6��1960-61�2.4�20.1��1970-71�4.6�61.2��1980-81�6.8�119.3��1990-91�13.5�289.4��

Source: Statistical Outline of India, 1994-95. Bombay: Tata Services Ltd., page 2























Table 13:Freight Traffic on Indian Railways, 1886-1985.��������� ���������Year�Traffic��������(in million tons)�������1865�2.2�������1870�3.5�������1875�4.5�������1880�10.6�������1885�19.2�������1890�23.0�������1895�33.6�������1900�43.6�������1905�55.8�������1910�66.7�������1915�83.8�������1920�88.9�������1925�81.1�������1930�84.7�������1935�88.3�������1940�94.3�������1945�102.2�������1950�95.8�������1955�117.1�������1960�157.6�������1965�204.2�������1970�197.3�������1975�223.3�������1980�220.0�������1985�283.4��������������� � �Source: Mitchell (1995:683-7)����



	Table 14: Average mean concentration of suspended particulate matter ((g m-3)

			1984			1985	

Chicago       (CCI)	  98			104

Birmingham (CCC)	  74			  71

	       (CCI)	  89			  87

Bombay       (CCC)	104			175

			230			227

Calcutta       (CCC)	412			374

Delhi	       (CCC)	481			439

	       (CCI)	498			488       _   

Source: Statistical Yearbook, 39th edition. p.755.











Table 15: Primary School Enrolment in India, 1852-1988

(many available years have been eliminated to produce a small series)



Year		Number of children enrolled (millions)

1852		0.03

1860		0.33

1870		0.79

1880		1.81

1890		3.00

1900		3.43

1910 		4.85	

1921		6.31

1930		9.36

1940		11.8

1950		18.7

1960		33.6

1970		54.8

1980		72.7

1988		95.7



					Source: Mitchell (1995: 956,958)



Table 16: Enrolment in Primary Schools after independence������ ������������% of enrolment��% of enrolment�����Total�to eligible�Of which�to eligible�����(million)�children�girls�girl children����1950�18���� � ��1960�35�������1970-71�57�76.4�21.3�59.1����1980-81�76.4�80.5�28.5�64.1����1990-91�99.1�101�41�85.6������������Source:  Statistical Outline of India, 1994-95. Bombay: Tata Services Ltd. (Page 187).��������

























Table 17: Literacy in India, 1881-1991

	     (% literate)

Year�Female �Male �Total ������ ���������1881�0.4�9.0�4.8������1891�0.5�10.4�5.6������1901�0.6�9.8�5.3������1911�1.1�10.6�5.9������1921�1.8�12.2�7.2������1931�2.9�15.6�9.5������1941�7.3�24.9�16.1������1951�8.9�27.2�18.3������1961�15.3�40.4�28.3������1971�22.0�46.0�34.5������1981�29.8�56.4�43.6������1991�39.3�64.1�52.2������������������������Source: Ministry of Home Affairs, p.64. for data till 1951 (relating to British India)���������               Data beyond 1951 is from India 1994:13.���������



Table 18: India’s population (estimated, Census, and projected), 1600-2025����������������������Year�Area�Population�Annual�Source��������(million�(in millions)�growth���������sq. miles)��rate��������1600��125.0��Davis, D1*�������1700��153.0��Maddison, D1*�������1800��186.0��Maddison, D1*�������1820�1.28�134.0��Hamilton, M1�������1834� �130.0��McCulloch, M1�������1844�1.21�131.7��McCulloch, M1�������1855�1.47�180.9��Parl. Paper, M1�������1856��227.0��Mukherjee, D1*�������1865�1.46�190.9��Parl. Paper, M1*�������1871� �255.0��Davis, M1�������1874�1.40�238.0��Parl. Paper, M1*�������1881��257.4��Davis, D1*�������1881�1.29�250.2��Census, M1*�������1891��282.1��Davis, D1*�������1901��238.4��India, 1994: 11�������1911��252.1�0.56�India, 1994: 11�������1921��251.3�-0.03�India, 1994: 11�������1931��279.0�1.04�India, 1994: 11�������1941��318.7�1.33�India, 1994: 11�������1951��361.1�1.25�India, 1994: 11�������1961��439.2�1.96�India, 1994: 11�������1971��548.2�2.20�India, 1994: 11�������1981��683.3�2.22�India, 1994: 11�������1991��846.3�2.14�India, 1994: 11�������2025��1392.0�1.48�WDR, 1995�� ����������������Sources:�D1: Deepak Lal (1988:35), using estimates of Maddison (1971) and others.�����������D2: Deepak Lal (1988:123), from Heston (1983).�����������M1: Ministry of Home Affairs, Office of the Registrar General and Census Commissioner, India p.2�����������* Figures for Burma omitted����������







Table 19: Mortality statistics of India, 1881-1971�



Year�Crude birth �Crude death�Infant mortality�� �rate (/1000 pop)�rate (/1000 pop)�rate (/1000)�� �(avg. decadal�(avg. decadal�(avg. five-year�� �rate)�rate)�rate)��1881��41.3���1891��44.4���1901�49.2�42.6���1911���205��1921�46.4�36.3�174��1931�45.2�31.2�178��1941�39.9�27.4�161��1951�41.7�22.8�134��1961�41.1�18.9�77��1971�36.9�14.9���







Table 20: Decline of death from disease (Ministry: 44)



























		Table 21: Life Expectancy  at birth in India, 1872-1990



��Year�Life expectation������� �at birth������� �(avg. decadal������� �rate)�������1872-80�24.6�������1881-90�25.1�������1891-1900�23.8�������1901-10�22.9�������1911-20�20.1�������1921-30�26.8�������1931-40�31.8�������1941-50�32.1�������1951-60�41.3�������1961-70�46.4�������1971-80�50.4�������1981-90�58.1����� ��������Source: upto 1931-41 from Davis, 1951:62, later data from Statistical Outline (p.43 )��������

























































APPENDIX IV 

FIGURES



				Figure 1
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				Figure 2
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Figure 3: From Chandrasekhar: 258





			Figure 4: Percent urban, India, 1872-1993
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Figure 5: Size-breakup of Indian urban population (refer to Table 4), 1991

(shaded areas represent Class I cities) 

� EMBED Excel.Chart.5 \s ���

Source: India, 1994: p.20.















Fig 6: Finished Steel production and Electricity generation in India, 1950-51 to 1990-91
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							Source: Table 12
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			Figure 8

� EMBED Excel.Chart.5 \s ��� 







				Figure  10
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Source: Table 17

























					Figure 12
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	Figure 12 A: India’s vital statistics, 1881-1971

� EMBED Excel.Chart.5 \s ���

							Source: Tables in Appendix III.
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