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Some years ago I participated in an international conference where people assembled to discuss the industrialized world’s monetary contribution to developing countries and most of the deliberations considered India. It was evident that the general view was that India really needed this international financial support and that to a certain extent the industrialized world could demand that India followed certain policies to justify this transfer of money. As said this was years ago.

Some of us at the end of the meetings said that we thought those present very much overrated the importance of this international support whether it was bilateral, multilateral or channelled through some of the development financial institutions like World Bank, International Finance Corporation, and Asian Development Bank. Indeed a few of us thought that the net transferred through such channels was very small and financially played a small role in the overall picture. Many of those present from the developing world – also India – were surprised, probably positively surprised, when hearing these views.

So what really has been the picture during the last decades as to such “official” transfer of money to support Indian development?
Table 1 –Transfers to India, million USD (current prices, average for the periods)
	
	1975-1979
	1980-1989
	1990-1999
	2000-2003

	Current net transfers from abroad
- of which transfers from IBRD/IDA/IMF and others

- of which  transfers from foreign direct investments
	1,472

532

41
	2,436

1,305

117
	8,286

702

1,695
	16,868

(327)

4,920

	Other balance of payment  transfers net
	1,064
	(2,208)
	(8,951)
	(8,865)

	Net transfers from trade in goods and services
	(2,118)
	(4,421)
	(3,751)
	(5,323)

	Current account
	418
	(4,193)
	(4,416)
	2,680


The figures can give only a qualitative view of the situation because of the gyration in currency rates, influence of inflation, and for business net transfers because these transfers, when related to investments in Indian enterprises, partly concerned money paid back to the industrialised countries and partly value creation staying with the Indian enterprises – whether joint ventures or not.

Let us look upon how these figures  relate to overall Indian savings:

Table 2 – Gross Domestic Product and Main Contribution, billion USD (current prices) and Population Size (million people), average for the periods 
	From
	1970-1979
	1980-1989
	1990-1999
	2000-2005

	Agriculture 
	39,5
	72,8
	91,4
	111,9

	Industry
	22,1
	56,8
	86,4
	143,9

	Service sectors
	34,3
	85,3
	144,7
	281,9

	Miscellaneous sectors
	9,3
	24,0
	32,2
	50,1

	Total GDP
	105,2
	238,9
	354,7
	587,8

	Population
	615
	767
	932
	1,040

	GDP per capita
	214 1)
	265
	376
	508


1) 1975-80
Table 3 – Gross Domestic Savings, billion USD (current prices),  average for the periods
	
	1970-1979
	1980-1989
	1990-1999
	2000-2003

	Gross domestic savings
	18,270
	49,190
	79.390
	137,354


The figures are taken from Indian statistics and suffer from the same problems as figures in Table 1. Further it is a doubtful exercise to count contributions to GDP from service activities when the “unit cost” is very different from international cost.

One will indeed see that from such overall analyses India is supplying by far most of the money available for investments including investments necessary for the development of Indian economy, and let us see how this development has been:

It is not the intention today to discuss different overall financial policies for India  but it is noteworthy that substantial policy changes were introduced in 1991 when the present Prime Minister Manmohan Singh was Minister of Finance in the Indian Government. It is also noteworthy that contribution from industrialised countries has had ever varying focus from infrastructure to manufacturing industry to service industries etc.
Based on the overall economic data, indeed, one can say that India for a long time has been “going it alone”, and this I would have liked to make the sub-title of my talk today. 
I would like to mention some specific channels available for transfer of finances to India: I am thinking of some you might call semi-government institutions like the Danish IFU, which stands for the Fund for Industrialisation of Developing Countries. A smallish effort measured by global transfers but important in its policy which, indeed, is to find - in this case - Danish enterprises interested in joining hands with Indian public, semi-public or private enterprises and by transfer of funds, technology, or markets creating new Indian activities. 
Very important, however, is the transfer of funds from the private sector interested in participating in perceived Indian future mutually beneficial development. When you go back before 1947 obviously a large activity of this character was undertaken by British enterprises and we still see many activities in India which were based on these transfers during colonial times. 
After 1947 many people expected that doors would be open for an extensive investment by the private sector from industrialized countries but very little happened. The reasons for that included  the drama in splitting up the country into  two countries and certain Indian policies which sometimes created unnecessary obstacles – even bureaucratic obstacles – for making foreign private sector activities and investment in India attractive – and easy. 
One should not forget that much before 1947 India had established very strong conglomerates – everybody knows about the Tatas and the Birlas – but there were also other important ones although smaller. These conglomerates had a global reach and it was possible in many areas to establish an embryo global network involving Indian enterprises like the ones just mentioned. Also the ever varying role of the rich Maharajahs should not be forgotten. It is also important to note that the Indian Civil Service established in colonial times continued for years after 1947 to play an important role, not the least in overall economic planning and control.
If you try to look upon the situation after 1947 you will find some positive and negative factors related to the necessary basis for development. I shall just mention the fact that in many sciences India had outstanding personalities who contributed significantly both to mathematics and to the new developments in theoretical physics and chemistry – I would like to mention the names of C.V. Raman and Homi Jehangir Bhabha amongst others in this context. So in a way India had a good scientific background and Indian scientists played an international role.

However, in order to travel the road from more fundamental science to practical industrial enterprises one needs competences in economy – national,  state-wise and industrial economy – in marketing and trade and in the technology required to come from scientific results to industrial production – and not the least to improvement in agriculture. India did not have sufficient competences in these areas to come, as we often say jokingly, from science to Dollars but it was realized also by the old Indian Civil Service that it was necessary to create such competences. This, however, took time and it was not until the 60’es-70’es before one could talk about a significant  Indian presence in these areas. I particularly want to mention the capabilities developed for building very large industrial plants, not the least for fertilizer manufacture where IFFCO is a major player. Some problems related to financing were overcome by the cooperative movement and it is a pleasure to note that our host today  - the fertilizer group under IFFCO - is an outstanding example here. 
Indian personalities visited our cooperative organisations in Scandinavia to prepare themselves for using such organisations after freedom.

Coming back to the situation after the liberation the fact is that competences lacking in 1947 have been largely filled and that now whether you talk about science, research and development or engineering, financing and trade India can largely go it alone – and the beauty is that if you can go it alone then you don’t need to because then you will be an attractive partner to the international financial, industrial, scientific, engineering and trading communities.

It has been amazing to observe how slow we in the West have been to see how India after decades of preparatory work in education and otherwise have managed to create a situation where now India is really a worthwhile partner in the globalisation process. I may put to you that this is not necessarily less important than China but, of course, very different. Sometimes different in a way that makes it easier for us in the democratic world to understand Indian activities and policies. 
I would have liked to spend a lot of time on the Green Revolution, but I think what made it possible to happen and how it did happen is well documented. It was very much an Indian project and started important international developments. Can we have another Green Revolution? When it was evident that the Green Revolution required massive investments in Indian fertilizer plants, we in the West thought that India should be satisfied importing from established fertilizer companies in the industrialised world – NITREX was established – and later that one could not trust Indian engineering, equipment supply and contracting to be able to manage what then indeed were mega projects for fertilizer manufacture. This was one of the last examples of the “old attitude” we had towards India.
Let me as a curiosum mention some activities I through friendships got involved in, namely the programme for establishing by use of the modern western satellite communication an Indian network of receiving stations in the myriads of villages thus facilitating all sorts of education also as related to agricultural development during and after the Green Revolution. This project was sponsored by a number of political leaders and a political role was played by Vikram Sarabhai, the atomic physicist who also was to direct the Indian activity in space science and technologies. Vikram Sarabhai and others working on the project failed to get it established, as I understood mainly because of western hesitations related to the possible misuse of the system by spreading undesirable or controversial political tainted information. Really a peculiar story.

As said my message is that India has shown that largely India can go it alone but what tremendous problems India still have ahead!

Surely, the increase in GDP  is impressive and will allow that also the general public will perceive a progress, albeit very difficult to distribute evenly or at least with so much benefit to the very poor hundreds and millions so that also they perceive progress. The overriding problem, of course, is a political economic one, namely how to create a sustainable development for the multitude of poor people living below an acceptable standard of living and being poorly fed. One hears so many views, proposals and theories about how this major problem could be overcome but whatever you believe in between all these views and policies you have to consider also the basic technical problems inherent in the creation of a gainful employment to those who will inevitably be under-employed or not employed at all in the present system of agriculture, village industries, infrastructure etc. 
If you consider theoretically what it would take by one stroke to create f.inst.  ¼ of a billion modern places of work distributed over the whole spectrum from local services to industrially competitive industries, you would find that on average it is not technically possible today to create one place of work for an investment less than about 100,000 USD or a total of a staggering 25 trillion USD or many times the present Indian GDP - as we compute it , excuse me: through the use of highly questionable economics.

Let me submit some views about  more concrete and immediate problems which have to be solved to move ahead at all. I am here thinking about the two problems: the supply of water and energy.
About water let me say that when you have energy, you can also supply water whether by a network of pipelines or by local facilities. This is not to say that everywhere in India you could supply water at an attractive price.

Let me concentrate on energy and first show a few figures about the global situation:

Table 4 – Total Global Supply of Energy 2005, tonnes oil equivalent
	Oil
	3,9 x 109 toe

	Gas
	2,5 x 109 toe

	Coal, lignite
	2,9 x 109 toe

	Total fossil
	9,3 x 109 toe

	Hydro power
	6,7 x 108 toe

	Nuclear power
	6,3 x 108 toe

	Wind power
	1,0 x 107 toe

	Bio energy
	~1,1 x 109 toe

	Total
	11,7 x 109 toe


The figure for oil includes present supplies of oil from tar sands and very heavy oil like the oil from Orinoco, Venezuela. The figure for bio energy includes use of local fuel and of waste from processing of crops (sugar cane f.inst.).
Table 5 – Global Proven and Recoverable Resources, tonnes oil equivalent
	Oil
	1,64 x 1011 toe

	Gas
	1,63 x 1011 toe

	Coal and lignite
	4,5 x 1011 toe

	Uranium etc. 1)
	Not relevant


1) The uranium resources would be sufficient for many hundred years of use with the present standard technology. If one accepts the breeder technology as mature then this would increase uranium resources by a factor of some 70. Also other large uranium deposits are  known to exist f.inst. in rock phosphate but not included in today’s statistics.

Table 6 – Time Horizon at Present Use respectively at 2% yearly Increase in Demand

	Oil
	40
	30

	Gas
	68
	42

	Coal etc.
	155
	71

	Nuclear 2)
	Not relevant


2) For nuclear see note to table 5. It is reasonable to expect that uranium resources will at present use be equivalent to a time horizon of several thousand years.


Time horizon for hydrocarbons will be 2-3 times the figures shown for oil and gas if you include tar sands or Orinoco type ultra high crude.

Table 7 – The Indian Situation 2005, tonnes of oil equivalent
	Use of oil
	1,16 x 108 toe

	Use of gas, million t oil equiv.
	3,3 x 107 toe

	Use of coal etc., million t oil equiv.
	2,12 x 108 toe

	Use of nuclear, GWH
	4,0 x 106 toe

	Use of hydropower, GWH
	2,2 x 107 toe

	Total
	2,9 x 108 toe


Let us look upon the validity of some of these figures f.inst. the very important figures for oil and gas  and the more difficult resources like tar sand, very heavy crude and shale oil. Can we believe in the figures shown in Table 5. I very much question that.  They are generally based on some standards set up by American institutions many years ago. It appears that the figures published for recoverable resources must be heavily influenced by politics, mostly local, and by the price of the resource brought to the surface and on available technology both for searching and for extracting. 
Let me again go back to the years before the war when regularly one published resource data for oil showing that one had just enough for about a dozen years at the present consumption. One should have thought this would have created almost hysteric reactions to search for more but nothing of the kind happened. Then we had the Club of Rome and similar activities, unfortunately overstating the problem and therefore again no strong actions were taken. It is only during the last decades that responsible people really seriously consider the question of resources.
The time horizons shown present a very serious global problem to be urgently addressed.
A peculiar thing happened: in the U.S. when some decades ago the energy industry and important political people got upset about the resource situation and particularly the resulting U.S. dependence on imports -  from difficult countries. One established to rectify the situation a large number of projects to convert coal etc. to hydrocarbons but then when Reagan was elected President these programmes were stopped. 
So what can we do globally? 
· Well, you can switch to hydro-power where maybe you can double or triple the present production. 
· You can go for wind power etc. and maybe you can cover say 10% of the foreseeable consumption for say 2050, but that appears the limit.

· You can go nuclear and cover maybe up to 20% up to 2050 at acceptable economics but here you have to overcome the understandable hesitations in the public 
· You can switch to coal, lignite etc. and emphasize development of tar sands, very heavy crudes etc. Technologies are available for converting these raw materials to pipeline gas, transport fuel or fuel for general public use and such conversion processes are economically acceptable, but you will have the problem of CO2 and global warming.
· You can also switch to bio fuels which would be a totally recoverable resource. However, it seems most unlikely that this can cover more than a few percent of total consumption. It will necessitate a new Green Revolution which may not be impossible. It will cause an increase in CO2, which as we know from hot house experiments can be beneficial – but this increase will very much depend on what sort of bio fuels one develops and no reliable calculations exist to tell us what this switch to bio fuel will mean in atmospheric CO2 content and global warming.
As one will have to conclude for the next generations we do depend on fossil fuel, we must find more, we must base ourselves more on coal, lignite, tar sands etc., and we must accept the CO2 and global warming problem.
It seems inconceivable that one will allow a very serious economic and social problem which will be caused not the least in the developing world by not increasing the use of coal etc. It seems impossible to sustain the politically – and globally – necessary improvement of the situation in the poor countries so one will have to live with fossil fuels for many decades.

It seems to me impossible to believe that one can on the short and mid term avoid to switch to coal and even worse when you approach the limit of oil and gas resources.

I will with your permission end my lecture here with a big, big question mark: WHAT SHALL WE DO DURING THE 21st CENTURY?
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