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AUTHORS - PLEASE NOTE 
In the INSTRUCIlONS FOR AUTHORS normally J.S. SODHI, Professor & Editor 
published on this page, we haveinter aliathe following Indian Journal of Industrial Relatims 
condition: Mention any special circumstance con- 
cerning the paper, such as its earlier presentation at a 13th November, 1991 
meeting or a conference. We will assume that papers Dear Dandekar* 
submined to this Journd are not under consideration I am in receipt of the copy of your letter addressed to Dr. 

elsewhere. We regret say that we have been proved V.K. Seth in conneaion with the publication of his paper in 
wrong. One is the case of the article titled ,Demand for the Journal of the Indian School of Political Economy as well 

as the Indian Journal of Industrial Relations. 
Labour in Indian Manufacturing Industry: 1960-84' by ?he paper with he title of .Labour Absorption in heIndian 
Dr. A.K. Seth and Dr. V'K. Seth published in the Manufacturing Sector' was submitted tothe IJIR by Dr. V.K. 
July-Se~tember* 1991 issue Of this The Other Seth vide his letter dated 21st June, 199 1. I had acknowledged 
is the article titled 'Maintenance of  Highways - An h e  receipt of his paper on the same date and given him my 

' by Sudha Mahaling am published in the acceptance orally, subject to the editorial changes. some time 
April-June 1991 issue of  this Journal. In the followings in late July. I had, of course, no knowledge of the fact ha t  the 
we offer our explanation and hope that this will not paper was also submitted elsewhere for publication. 
happen again. As will be evident, the two cases fall in With personal regards, 
two quite different categories. Yours sincere1 

(Sdl-) J.S. SOD& 
CASE OF DR. A.K. AND DR. V.K. SETH 

RELEVANT CORRESPONDENCB Dr. Seth has not acknowledged my letter. 

October 30, 1931 CASE OF SUDHA MAHALINGAM 
Dear Dr. Seth, 

This has reference to the article titled 'Demand for Labour I first received Sudha Mahalingam's paper tilled 'Mainte- 
in Indian Manufacturing Industry: 1%0-84' by yourself nance of Highways - An Evaluation' as a Working Paper No. 
jointly with Dr. Ash.& K. Seth, which appeared in the 9/1990of the National Institute of Public Finance and Policy 
July-Sepkmber, 1991 issueof the Joumalof theIndian School with a covering letter of the Editor of NhPW dated October 
of Mitical Economy- I was surprised to find substantially the 22 1990. By my letter dated November 6,1990. I asked the 
samearticlenow appearingin the July, 1991 issueof theIndian Eiilor whether 1 covld consider this paper for publication in 
~ournal of hdustrial Relatims, which I received only today. our Joutnal. After the author, the Editor, by his 

two versions are same except Ihat the letter dated January 24, 1991, conveyed her permission to 
One a ~ a r i n g  in is publish the and her request h a t  if I wanted tomake any 
including its title. 

you wiU remember that you first sent your paper to me by changes in the paper, 1 should write to her directly at her 
ywrletterdated 16th April, 1991.Bymy letterdated4th July, address in Cdcutfa. she had that time left he 
199 1.1 wrote to you saying that your paper was acceptable NIPFP.Afterdueediting of the the paper 
and that it would appearin he J ~ ~ ~ - s ~ ~ ~ ~ ~ ~ ~ ,  1991 issue of was published in April-June 1991 issue of our Joumal. 
the Journal. I also wrote that it would require some editing. Recently. I saw the same paper, except for my editing, 
Since then we corresponded several times because of my published in the December 7,1991 issue of the Economic and 
editorial requirments. I wrote my last letter to y w  dated 9th Political Weekly. Before this came to my notice and I could 
September, 1991. write to her, I received the following letter from her. 

Asmuch as I can see, during this period you never informed 
rnethat you had also submitted yourpaperto the Indian Journal Dec. 28, 1991 
of Indusrrial Relations. I fid this very surprising and, to put Dear Prof. Dandekar, 
it very mildly, contrary to all norms of academic behaviour. I was dismayed to find my paper on Nadonal Highways in 
Ishall beobliged topublishmyexplanation i n  the forthcoming thekc .  7issueofEPW. When Igave you thecmsent (through 
(October-December, 1991) issue of our Journal. If you have NIPFP) for publishing the same piece in your Journal 
any explanation to offer, please write to me urgently so that I (April-June f 99 1). I simuItanecusly wrote to Prof. Krishna 
may incorporate it in my own note. Raj of this development. I had sent him this paper in May 1990 

LJnless You have any valid explanation, I think decency and had not heard of its fate since then. Therefore, Ipresumed 
requires that y w  return the amount of Rs. 13001- which we that EPW was not interested in publisl.ing my piece. Now, 
paid for your paper. send the amount by a Demand they haveused it,full19months after it was sent. There seems 

payable lo Indian of Political Economy. drawn to have been some canmunication gap somewhere and J felt 
on any bank in Pune, as we did in your case. 

I am sorry that so much correspondence and h e  editorial I owed you an explanation. Hence, this letter by Speed Post. 
labour spent by me on paper should end in this manner. I do you not let this lapse cast an On my 
I feel very unhappy. integrity as a scholar, because the fault is not mine. 

lam sending accpy of this lettertothe Editor, Indian Joumal Wish you a Happy New Year* 
of Industrial Relations, New DeIhi-1 10 055. With regards. 

Yours, 
Yours sincere1 (Sdl-) SUDHA MAHAUNGAM 

( s a v . ~ .  DANDEKA~ 

The contrast in propriety and probity of the two cases is too obvious to need further comment. 



GROWTH PERFORMANCE IN INDIAN AGRICULTURE 

Deepak Ahluwalia 

The paper evaluates growth trends in Indian agriculture, at various levels of disaggregation, 
over the past four decades. A standard area-yield decomposition exercise also investigates the 
sources of production growth at the state level for all the main crops. The results show that overall 
production growth remains modest compared to other developing nations in the Asia region. Further, 
t h r e  has been no statistically significant shift in this growth during any period within the post- 
Independence era. But, it seems that a shifr to a higher growth path is underway in parts of East 
and Central India. 

Initial drafts of the Eighth Five Year Plan 
(1990-95) as well as of the Agricultural Policy 
Resolution reflect the current emphasis being 
assigned' to the agricultural sector of the Indian 
economy. The emphasis, as such, is not mis- 
placed. Performance in this vast and diverse 
sector, which accounts forroughly a third of GDP 
and two-thirds of the total labour force, has far 
reaching reverberations throughout the economy 
affecting key macroeconomic variables such as 
GDP growth, and poverty levels. It is being 
increasingly realized that many of the issues 
relating to unemployment, to variations in income 
and nutrition levels, and to the provision of a 
better standard of living for a large and growing 
population cannot be tackled without a large and 
concerted increase in agricultural production. 

Recognizing this, both the Eighth Plan and the 
Agricultural Policy Resolution have targeted 
future production growth in the agricultural sector 
at 4 to 4.5 per cent per annum. This is substan- 
tially higher than the less than 3 per cent per 
annum (the actual figure depends on the data and 
coverage) trend growth that has characterized 
agriculture in the past. The key question is -- how 
realistic and attainable is this target? Do past 
trends justify it? What initiatives will be neces- 
sary to attain this rate of growth? These are 
complex questions and answers depend as much 
oli the resources available (which are not finalized 
yet) and the policies that are now formulated as 
on assumptions about factors notoriously difficult 
to foresee, such as future technological break- 
throughs. 

This paper, although with an eye on these 
central questions, limits itself to a discussion of 
past trends in agricultural growth. Growth rates 
of production, at various levels of aggregation, 

are delineated; the sources of output growth are 
empirically identified in terms of the standard 
area-yield components and some attempts are 
also made at comparing the Indian performance 
to performance in neighbouring Asian countries. 
Lessons from this exercise provide some probable 
directions for the future. 

More specifically, in this paper, the most recent 
data available are used to analyze: (a) past trends 
in the rates of growth of production in agriculture; 
given the wide regional and cropwise disparities 
that exist in Indian agriculture the analysis is 
conducted both at the all-India and at the sla- 
te/region level for all the principal crop groups 
and for selected important crops; some 
comparisons with neighbouring Asian countries 
are also presented and @) the sources of inter- 
temporal growth of production in terms of the 
contributions from changes in area and increases 
in per hectare yields. Lessons from (a) and (b) are 
then used to draw some probable courses that the 
agricultural sector will take in the future. 

'TRENDS IN GROWTIIOF PRODUCTION 

This section estimates growth rates1 of agri- 
cultural production for different cropslcrop 
groups at the state/region/country levels for 
various periods within the last four decades. The 
section is arranged in four parts with successively 
increasing level of detail. Part A looks at indi- 
cators of overall agricultural production at the 
all-Indialevel. Part B looks at overall production 
trends at the state and region levels. Part C 
explores growth trends in the principal crops and 
crop groups at the dl-India level while Part D 
investigates region level growth in the main 
crops. 

Deepak Ahluwalia is Economist in the World Bank, New Delhi. 
The author acknowledges numerous editorial suggestions>y Pd. V. M. Dandekar. The author is solely responsible for 

the analysis and opinims expressed in the paper. The World Bank shares no responsibility in the matter. 
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A. Aggregate Production Growth ut the All-India 
Level 

Indian agriculture has come a long way since 
Independence. The virtual stagnation in output 
in the pre-Independence years has given way to 
steady growth in the pst-Independence era2. 
Nevertheless, the rate of growth in the post- 
Independenceperiod, though substantially higher 
than in the past, has still been modest3. The actual 
rate itself varies according to the indicator chosen, 
but is below 3 per cent per anrium for most of the 
plausible indicators between the period 1950-51 
to 1988-89. For instance, GDP originating in 
agriculture (proper) increased at 2.3 per cent per 
annurn, the value of output of dl crops measured 
by the official Index of Production of all crops 
increased at 2.5 per cent per annum while 
foodgrain output (probably the most often used 
indicator of agricultural performance, even 
though foodgrains have a weight of only 62.9 per 
cent in the index of all crop production) increased 
at 2.6 per cent per annum. These rates are lower 

than the growth rates in the industrial and services 
sectors; GDP originating in the industrial sector 
grew at 5.2 per cent per annum and GDP from 
services grew at 4.6 per cent per mnum. Cor- 
respondingly, there has been a gradual decline i n  
the share of agriculture and allied activities in 
all-India GDP (at current prices) from 55.8 per 
cent in 1950-51 to 33.0 per cent in 1988-89. 

The rates of growth of agricultural production 
can be termed as modest on at least three counts. 
First, many other developing nations in the Asia 
regior! have performed better. Comparable data 
on eleven countries, including India, for the 
period 1968-1988 (this corresponds to the post- 
green revolution era) shows that the per annum 
growth in GDP originating in agriculture was 
faster in Burma, China, Malaysia, Thailand (all 4 
per cent or above), Indonesia, Philippines, and Sri 
Lanka (between 3 and 4 per cent) as compared 
to India (2.3 per cent). Only Bangladesh (2 per 
cent) and Nepal (1.9 per cent) recorded a smaller 
growth (Table 1). 

TABLE 1. GROWTH RATES OF GDP ORIGINATING IN AGRICULTURE 
(per cent per annum) 

1%8-88 1968-77 1978-88 Statistically significant break between 
1978-88 and 1%8-77 at a 5%level 

Bangladesh 
Burma 
China 
Nepal 
Pakistan 
Sri Lanka 
India 
Indonesia 
Malaysia 
Philippines 
'hailand 

Yes at 6% 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
Yes 
Yes 
Yes at 6% 

- - ---  - 

Notes: For Burma data till 1986. For Malaysia data from 1970. The year specified refers to the initial year of the fiscal year 
wherever data are according to fiscal year. Thus for India 1988 refen to 1988-89. 
Source: World Bank, World Tables, 1989-90 

A sub-division of the entire period shows the per annum. Second, both in Bangladesh and 
Indian performance during the second decade Nepal, as also in Burma, China, Pakistan, and Sri 
(1978-88) in an even poorer light. First, during Lanka (the six immediate neighburs of India) 
1978-88,only in Bangladesh didGDP originating there is evidence of a significant upward break 
in agriculture grow slower than in India (2 per with trend in the 1978-88 decade compared to the 
cent compared to 2.5 per cent for India). Growth trend in the 1968-77 decade4. This has not 
in Nepal during this period was at 3.8 per cent occurred in India (Table I)$. Overall growth in  
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the post-green revolution period is not signifi- 
cantly different than in the pre-green revolution 
period. Growth in the 1980s is not significantly 
different from that in the 1970s. Neither is there 
a difference if any other cut-off point is chosen 
(this issue is further elaborated upon in section 
IIC). Much of the initial promise of the new 
technology seems to have been belied, with gains 
accruing only in selected crops and regions; 
overall there has not been any acceleration. 

Finally, the rapid increase of population in India 
(at about 2.1 per cent per annum over the last four 
decades) has meant that the modest aggregate 
growth rates of production have translated into 
even more modest increases in per capita agri- 
cultural production. Given the virtually closed 
natureof the Indian agricultural economy, this has 
led to very small increases in per capita avail- 
ability of food as compared to other countries 
(Pakistan, China, Sri Lanka) in the region. 

B.  Aggregate f roduction Growth at the 
StatelRegion Level 

The all-India picture suppresses regional 
imbalances that are so much a part of Indian 
agriculture. Some regions have performed much 
bettcr than others. Hence, it is necessary to look 
at the performance at a more disaggregated lcvel 
and thc level most amenable to analysis, in terms 
of data availability, is the state level. At the state 
level, the only complete and comparable set of 
data that provide an overview of total agricultural 
production are data on State Domestic Products 
(SDPs). These are available for after 1960-61 
which corresponds to the period when the major 
part of the reorganization of states had been 
completed. 

Fifteen main states account for about 85 per 
cent of the total all-India domestic product that 
originates in agriculturc (Table 2). They can be 
regionally organized in various ways. Most 
traditional classifications use either a four-fold or 
a five-fold organization: north, east, souttr, and 
cent~elwest. Howevcr, Uttar Pradcsh, which is 

geographically the largest state in India, poses a 
problem when classifying along these traditional 
lines. The western part of Uttar Pradesh is 
agriculturally akin to the northern states of Punjab 
and Haryana while eastern Uttar Pradesh is sim- 
ilar to the states in the eastern region. Including 
the entire state in either the north or the east (or 
in the centre for that matter) distorts the regional 
results unduly. 

To overcome this problem, a six-fold regional 
classification of the fifteen states is used in this 
paper. UttarPradesh is treatedasa separate region 
in itself. The other regions are organized as 
follows: the northern region is made up of Punjab 
and Haryana; the eastern region embraces Assam, 
Bihar, Orissa and West Bengal; the central region 
constitutes Madhya Pradesh and Rajasthan; the 
wesiem region consists of Gujarat and Maha- 
rashtra and the southen1 region comprises Andhra 
Pradesh, Kamataka, Kerala and Tamil Nadu. 

The f i s t  colllmn in Table 2 shows the relative 
importance of each state (and region) to the 
agricultural economy of India. Uttar Pradesh, the 
largest state, is appropriately enough also the 
most important state in agricultural terms; Assam 
and Tamil Nadu are relatively the least important. 
Across regions, the east is the most significant 
while the north brings up the tail end. 

Within each state, agriculture remains aprimary 
activity in terms of its contribution to total State 
Domestic Product (SDP) (col. 2). In Orissa, 
Rajasthan, Eihar, Haryana, Punjab, Assarn and, 
Madhya Pradesh, i t  is over 40 pw cent in late 
1980s. In Tamil Nadu, Maharashtra, and Gujarat, 
it is less than 25 per cent. Elsewhere, it lies 
between 25 and 40 per cent. 

Table 3 shows the state level growth rates of 
SDP originating in agriculture for the period 
1960-61 to 1986-87 (data after 1986-87 are not 
available for all states) as well a s  for two 
sub-periods within: 1960-61 to 1975-76 (initial 
and terminal years are both above uend in all- 
India GDP from agriculture) arid 1976-77 to 
1986-87 (both end points arc somewhat below 
all-India 
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TABLE 2. RELATIVE IMPORTANCE OF THE MAIN STATES IN INDIAN AGRICULTURE AND THE RELATIVE ~ P O R T A N C E  OF 
AGRICULTURE WITHIN EACH STATE 

Per cent share in All-Fdia Domestic Per cent share of A riculture i n  State 
P d u c t  onglnatm m A nculture ~omestic%roduct 

(average 1884-d) (average 1984-87) 

North 8.4 43.8 
Haryana 
Punjab 

East 
Assam 
Bihar 
Orissa 
West Bengal 

Centre 
Madh a Pradesh 
~ a ~ a s & a n  

West 

%kgshtra  

South 
Andhra Pradesh 
Kamataka 
Kerala 
Tamil Nadu 

Total Above 84.6 35.0 

AU India 100.0 34.5 

Note: Data are from the current rice series of State Domestic Products. 
Source: GOI. CSO, Estimates orstate Domestic Products. various issues. 

TABLE 3. GROWTHRATES OFSTATE DOMES~C PRODUCT O R X G I N A ~ G  IN AGRICULIRE 
(per cent per annum) 

1960-87 1960-76 1976-87 Si ificant break between 
1 a 7 6  and 1976-87 at a 5% 

level 

North 4.0 4.1 4.3 No 
Haryana 3.7 4.1 3.2 No 
Punjab 4.2 4.2 4.9 No 

Uttar Pradesh 2.3 1.4 3.2 Yes at 6% 

Easl 
Assam 
Bihar 
Orissa 
West Bengal 

Centre 
Madh a Pradesh 
~ a ~ a s & a n  

West 

z # g S h l R  

South 
Andhra Pradesh 
Kamataka 
Kerala 
Tamil Nadu 

No 
Yes 
No 
Yes 
No 

- .- 
Yes 
Yes 

All India 2.3 1.9 2.7 No 
Notes: All data are at  constant (1970171) prices. 
Source: Data from CSO, Estimates of State Domestic Product. various issues. 
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The rate of growth of all-India GDP from performances which may be broadly classified 
agricultuie is 2.3 per cent per annum during the under four heads: agro-climatic, technological, 
period from 1960-61 to 1986-87 with no signif- incentive structure, and institutional. One may 
icant break in trend between the first and second also distinguish 'natural' factors from 'man- 
sub-period. However, at the state level, in five of made' factors such as better irrigation infra- 
the fiteen states, there is a statistically significant structure, better access to the new inputs and so 
break in trend between the two sub-periods. The on which are also responsibile for the disparate 
rate of growth increased significantly in Assam growth trends. Whatever they be, assuming these 
and Uttar Pradesh after the mid- 1970s while it growth trends continue into the future, the regions 
decreased in Orissa, Kerala, and Tamil ~ a d u ~ .  with maximum growth be the east, 

Com~aringacrossregions7 growth~erfommce the centre, and Uttar Pradesh. A combination of 
in the north (above 4 per cent per annum) has factors such as a large rural population, relatively 
been well above the perforrwtnce elsewhere in high irrigation potential, rainfall appex 
each of the sub-periods considered. The eatern, to favour a*clllturd growth in these parts. The 
central7 and Utm Pradesh regions have per- nmd now is to cansolidate and build on the gains 
formed well in the 1976-87 decade with evidence that have come abut so as not to let the 
of an upward break in trend in at least Uttar mom,tum fritter away. 
Pradesh- Growth has Seen in the While comparing across states or regions within 
region, primarily bXause of the stagnation in India is one way to assess comparative growth 
Tamil Nadu and Kerala, while in the western an and informative 
region agricultural SDPs actually declined over is to regions with adjoining 
the 1976-87 decade. countries. The advantage of such comparisons is 

Within regions. output in I-hyana, in the nonh. that areas with roughly similar agro-dimatic 
grew at a somewhat lower rate than in Punjab and can be cornpard. in agro- 
the difference during fie last decade. climatic conditions be for 
While it is still too early to judge whether growth the disparate pwth rates wiUlin for in Haryana has shifted to a lower trend line, the . 
slowdown is ominous. Of course, by the same mstance, it may be alleged that soil conditions or 

token, the shift to a higher growth path in Uttar weather patterns favour agricultural production in 
the north, more than say, in the south. If so, the Pradesh is a welcome development- Also wel- 

region can be to paldstan; the come are signs of quickening growth in some of 
the eastern and central states. In the east, Assam south to S n  Lanka; the east to Bangladesh and/or 
has already taken to a higher growth path since Burma and so On* Such comparisons, for the 
the mid-seventies (although the rate of growth in decade 1976-87. show that on the many 

is still 19w; higher only than in G ~ , ~ ~ ~ ~ ,  of the regions in India did not do  as well as the 
Maharaqhtra, Kerala, and Tamil PJadu, all of "eighbouring The 4-3 per cent per 
which poorly) while indications annum growth in north India is less than the 4.6 
are that ~ i h ~ ~  arid west ~ ~ ~ ~ a l  might be per cent per annum achieved in Pakistan (this is 
following soon. In the cenEe, Madhya hadesh average for l"dkistan as a whole - in regions 
too bas shown signs of an improved performance immediately adjacent to India, say, Pakistan 
since the mid-seventies. Not so welcome is the Punjab, it may be more); the negative growth in 
poor perfommce in the west and the south with the west is nowhere comparable to Pakistan; 
evidence of an absolute fall in output in Gujarat, growth in the 5011th (1.1 Per cent) is much less 
Maharashtra,and Tamil Nadu and stagnant output than in Sri Lanka (4.1 percent); the east (2.7 per 
in Xeraladuring the 1976-87 decade. In all of the cent) compares unfavourably to Burma (5.9 per 
western and southern regions, only Andhra h a -  cent) and China (5.9 per cent) although it does 
desh and Kamataka have performed moderately hold its own against Nepal (2.8 per cent) and does 
well in the second sub-period, 1976-87. somewhat better than Bangladesh (2.3 per cent). 

Thereare many explanations for these disparate Uttar Pradesh (3.2 per cent) does better than 
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Nepal which is the only country this region bor- 
ders. The central region does not border any 
countries, but growth there in the 1976-87 decade 
was 3.6 per cent per annum which is better than 
both in Bangladesh and Nepal but not as good as, 
say, Pakistan or Sri ~anka'. 

In sum, the international comparisons also 
highlight the poor agricultural growth in the 
western and southern regions of India, while in 
the north, Uttar Pradesh, and the east, differences 
with neighbouring countries are not so marked. 
But, overall agricultural growth in India clearly 

leaves much to be desired and policies will have 
to focus on consolidating the recent gains 
achieved in the eastern and central parts of the 
country. 

C .  Production Growth in the Principal Crops and 
Crop Groups at the All-India Level 

Table 4 shows the growth rates in the all-India 
indices of production of principal crop groups for 
various periods within 1949-50 to 1988-89. 

TABLE 4. GROWTH RATES OFPRODUCTION OF PR~CIPAL ~ O P  GROUPS 
(per cent per annum) 

Crop Group Weight in Entire Re-Grwn Post-Green Significant Post-Green Post-Green Significant 
Index of period Revolution Revolution change Revolution Revolution change 

Ag. Rdn. 1949-89 1949-65 1967-89 between Decade I Decade I1 between 
pre and post 1967-78 1978-89 Decade I & 
Green Rev- Decade I1 at 
olution at 5% level 
5 % level 

All Crops 100.00 2.5 3.1 2.5 No 2.3 2.8 No 
Foodgrains 62.92 2 A 2.8 2.5 No 2 2  2.8 No 
1\11 Cereals 54.98 2.8 3 2  2.8 No 2 6 2.9 No 
Coarse Cereals 10.79 12 2 2  0.5* Yes 0.7* -0.3* No 
All Pulses , 7.94 0 A 1 A 0.7 No 0.3* 2.1t* No 
Non-Foodgrains 37.08 2.6 3.7 2.6 Yes 2.6 3 .O No 
All Oilseeds 12.64 2.1 3 2 2 2  No I .3* 4.1 Yes at 6% 
Sugarcane 8.11 2.9 4 2  2.7 Yes 4.0 3.1 No 
All Fibres 5.09 2.1 4.5 1.8 Yes 1.9** 0.01* No 
All Fruits & Vegs. 4.90 5.4 7.3 3.8 Yes 3.9 3 2  No 
All Condiments & Spices 2.59 1.8 12 3.0 Yes 1 .O* 3.4 Ycs 
All Plantation Crops 229 3 A 2.9 3.5 Yes 4.6 3.3 Yes at 6% 

Notes: * not significant at 1Wo level; ** significant at between 5% and 10% levels; all others are significant at less than 
5% level. Data are from the new series of All-India index numbers of agricultural production (base: triennium ending 
1981-82=100). Years 1965-66 and 196667 are dropped when comparing pre- and post-green revolution periods because 
these were severe drought years. New seed varieties were first used in wheat, following these two drought years. A list of 
the crops in each group is given in Annex Table 1. 
Source: Al l  India Index Numbers of Area, Production and Yield of Principal Crops, 1990. 

Various periods are considered and statistical 
tests employed to check for significant changes 
in trend across periods. One set of results con- 
trasts growth in the pre-green revolution years 
(1949-65) to growth in the post-green revolution 
years (1967-89). A second set focuses on the 
post-green revolution era and contrasts growth in 
the first decade following the introduction of the 
new technology (Decade I: 1967-78) to growth in 
the second decade (Decade 11: 1978-89). All the 
end points chosen (1949-50,1964-65,1967-68, 
1977-78, 1978-79, and 1988-89) are above the 
uend line for all crop production. Hence, the 
comparisons are statistically justified. 

The results show that, in most of the crop 

groups, growth rates are lower in the post-green 
revolution period than in the pre-grecnrevolution 
period, the only exceptions are the relatively 
minor groups of condiments and spices and 
plantation crops. However, in statistical terms, 
the downward break in trend is significant only 
for coarse cereals within foodgrains, for non- 
foodgrains as  a whole, and for sugarcane, fibres, 
and fruits and vegetables within the non- 
foodgrains group. On the whole, the green- 
revolution has not led to any acceleration in the 
growth of production at the all-India level. 
Rather, a decrease in growth in some important 
segments is suggested. The overall picture is of 
important crop groups continuing to grow at  a less 
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than 3 per cent per annum that seems to have been 
the hallmark of agriculture in India. 

The same is true between the first and second 
decades of the post-green revolution era. There 
is no significant change in the trend growth of 
production of all crops, foodgrains or non- 
foodgrains. The only significant upward break in 
Indian agriculture in Decade I1 as compared to 
Decade I occurred in condiments and spices and 
in oilseeds (at a 6 per cent level of significance). 
On the other hand, growth in plantation crops 
slowed significantly (again at a 6 per cent level 
of significance) in Decade 11. There is no change 
in the other crop groups. 

Within each of the crop group, there are dif- 
ferences and these are explored by extending the 
analysis to the principal crops in the post-green 
revolution period. Table 5 shows the trend growth 
rates in 14 major crops for the entire post-green 
revolution period (1967-90) as well as for two 
decades 1967-78 and 1978-90. The first ten crops 
(rice to bajra) are chosen according to their 
relative importance in Indian agriculture which is 
measured by the weight they are assigned in the 
index of all crop production. Four additional 
crops are included to get additional representation 
for some important groups: tur (from the pulses 
group), sesamum (oilseeds group), jute (fibres 
group) and tobacco. 

TABLE 5. GROWTH OFPRODUC~ON OF PRINCIPAL CROPS 
(per cent per annum) 

Crop Weight in Index Post-Green Rev- Decade I: Decade II: Significant change 
of Agricultural olution 1967-90 1%7-78 1978-90 between Decade I and 

Production Decade JI at a 5% 
level 

Rice 29.74 2.7 2.1 3.5 No 
Wheat 14.45 4.9 5.4 4.0 No 
Sugarcane 8.11 2.8 4.1 3.4 No 
Groundnut 5.60 1.4 1.1* 2.5' No 
Jowar 4.43 1.3 1.6' -0.02* No 
Cotton 4.37 2.2 2.1** 1.6* No 
Gram 3.07 -Oh* -0.1* -0.3* No 
RapelMustard 2.41 4.2 1.7* 8.1 Yes 
Maize 2.41 1.4 0.4* 2.7 No 
Bajra 1.87 0.2* 0.04* 0.8* No 
Tur 1.58 2.0 0.4* 3.4 Yes 
Tobacco 1.12 1.5 2.1* -0.9* No 
Sesamum 0.65 1.5 0.3* 3.3 No 
Jute 0.55 2.2 0.7* 1.1* No 

Notes: * significant at 10% level; ** significant at between 5% and 10% levels; all others are significant at less than 5% level. 
Preliminary crop level estimates for 1989-90 are now available (though not yet for the index of agricultural production) and 
these are included. Hence, the second period 1978-90 is actually 11 years; nevertheless, for canvenience of exp~sssion, it is  
still referred to as a decade. 
Source: Data from GOI, MOA. 

An immediate observation from Table 5 is the 
number of crops that do not show any growth 
(statistically significant) during Decade I. 
Excepting for rice, wheat, and sugarcane, growth 
in other crops is not statistically significant at a 5 
per cent level. Growth in cotton is significant at 
a 10 per cent level; but growth in other crops is 
not significant even at this level. This may be 
partly due to the short time period considered 
(eleven observations), but even so, it does high- 
light the very limited initial impact of the new 
technology. New seed varieties, initially in wheat 
and later in rice, access to irrigation for wheat, 

rice, and sugarcane, along with a support price 
policy, subsidized modem inputs, and consequent 
area increases, were responsible for reasonable 
growth occumng in these three crops. In other 
crops, because of lack of technological and price 
incentives, there were no large increases in pro- 
duction. The overall growth performance 
improved somewhat in Decade I1 with more 
crops, notably, rapdmustard, maize, tur, and 
sesamum showing significant growth. Growth in 
cotton was not significant. Other important crops 
such as groundnut, jowar, gram, tobacco, and jute 
continued to languish. 
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In sum, growth trends during the post-green 
revolution period show that among the main crops 
only the output of rice, wheat, sugarcane and 
rape/mustard grew faster than the all-crops 
average. These four crops, accounting for 54.7 
per cent of total value of output (in the triennium 
ending 1981182) can be termed as the engines of 
growth in Indian agriculture. In the remaining 
principal crops, growth has been less than the 
all-crops average and they have acted as drags 
on overall growth. 

D. Growth in the Principal Crops at the 
Regional Level 

To keep the discussion within manageable 
limits, the analysis is restricted to just six regions 

and to eight most important crops in Indian 
agriculture. State level trends for each crop give 
far too many growth rates for any underlying 
patterns to be readily comprehended especially 
since for each crop three periods are investigated: 
the entire post-green revolution period (1967-90), 
and the two sub-periods 1967-78 and 1978-90. 

The eight crops considered are rice and wheat, 
jowar from among the coarse cereals, groundnut 
and rapelmustard among oilseeds, gram from the 
pulses group, cotton from the fibres, and sugar- 
cane. Growth rates, by crop, are presented in 
Tables 6 through 13. After briefly discussing the 
salient features of each Table, a summation of the 
growth performance, by region, is attempted. 
Taking each crop in turn, the growth picture at the 
regional level is as follows: 

TABLE 6. GROWTH IN PRODUCTION OF RICE BY REGION 
(per cent p e r  annum) 

- - 

Region Per cent share in Post-Green Revo- Decade I Decade I1 Significant 
all-India produc- lution 1%7-90 1 %7-78 1978-90 change between 

tion average Decade I and 
1 987-90 Decade II at a 5% 

level 

Nonh 10.6 11.5 14.7 6.0 Yes 
IJttar Pradesh 12.7 5 .O 4.0 7.1 No 
East 35.1 1.5 0.7* 4.0 Yes 
Centre 7.1 1.9 1.3 4.6 No 
West 4.3 2.7 4.4** 0.3* No 
South 27.4 1.8 1.6 1.4 No 
Total above 97.1 

A l l  India 100 2.7 2.1 3.5 No 

Notes: * not significant at a 1Wo level; ** significant between 5% and 1 W o  level; all others are significant at less than 5 
per cent. 
Source: Data from GOI. MOA. 

Rice: Among the four main rice growing regions 
(north, Uttar Pradesh, east and south), the intro- 
duction of the new technology led to large 
increases in output in the north, UttarPradesh and, 
in decade 11, in the east. The pattern of growth 
between thenorth,and Uttar Pradesh and theeast, 
is dissimilar -- growth decelerated in the north 
during decade I1 as  compared to decade I (al- 
though in numerical magnitude it is still high at 
6 per cent per annum), whereas the reverse has 
been the case with Uttar Pradesh and the east 
(although the acceleration in Uttar Pradesh is not 
statistically significant). 

The reasons for these dissimilar performances 
are not hard to identify. Part of the high growth 

rate in the north during d e c d e  I can be attributed 
to the low initial base; the higher base at the 
beginning of decade I1 translates into a lower rate 
of growth despite a large increase in actual 
physical output. Another important reason is that, 
by the late seventies, most of the early gains of 
the new technology had already beer1 exploited in 
the north. In contrast, the new seed-fertilizer 
technology for paddy arrived on a wide scale in 
Uttar Pradesh and in the east later (mid to late 
seventies) than itdid in Punjaband Haryana(ear1y 
seventies), so that in these two regions its impact 
was felt largely in the second period. As we shall 
subsequently see, there are marked differences in 
the source of growth, in terms of area and yield 
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increases, between the northern states and the rest 
of the country. 

The numerically high growth rates in the north 
and Uttar Pradesh, as compared to the east, can, 
in part, be explained by the procurement pricing 
policy, or, to be more specific, since procurement 
prices are more or less uniform all over the 
country, to the existence of a large number of 
government procurement centres in Punjab, 
Haryana, and Uttar Pradesh. The paucity of these 
centres in the east (and the central states for that 
matter), by depriving farmers of an assured price 
and outlet for their produce, probably contributed 

toslowerproduction growth in theseregions from 
what might have been. This is not to diminish the 
importance of the greater access to irrigation in 
the north and UttarPradesh. The point being made 
is that, quite apart from irrigation, paucity of 
procurement centres could also be responsible for 
lower rates of growth in some regions. 

Growth in the south has been disappointing at 
less than 2 per cent per annum throughout with 
Tamil Nadu and Kerala primarily responsible for 
this poor growth. Only in Andhra Pradesh did the 
growth exceed 3 per cent per annum (3.4 per cent) 
between 1967-90. 

TABLE 7. GROWTH IN PRODUCTION OF WHEATBY REGION 
(per cent per annum) 

Region Per cent share in Post-Green Revo- Decade I Decade IT Significant 
all-India produc- lution 1%7-90 1%7-78 1978-90 change between 

tion average Decade I and 
1987-90 Decade I1 at a 5% 

level 

North 
Uttar Pradesh 
East 
Centre 
West 
South 
Total above 

All India 

34.1 5.4 4.8 4.7 No 
36.1 5.8 4.3 4.9 No 
8.7 4.1 11.3 3.6 Yes at 7% 

15.5 4.2 4.7 3.4 No 
3.7 2.6 8.3 -3.5* Yes 
0.3 -0.3* 8.4 -6.1 Yes 

98.4 

Notes: * not significant at a 10 per cent level; all others are significant at less than 5 per cent. 
Source: Data from GOI. MOA. 

Wheat: Growth of wheat output has been higher 
than of rice output in most of the regions that 
produce sizeable quantities of both crops (north, 
Uttar Pradesh, east, centre). One reason for the 
higher rates is the earlier introduction of the HYV 
varieties in wheat (mid-sixties as compared to the 
seven ties for rice). Another reason has been that 
wheat is largely grown under irrigated conditions 
(more than 75 per cent of area under wheat is 
imgated) while rice is not (less than 45 per cent 
is imgated under rice; figures for 1985-86), so 
that year to year variations in rice prodliction are 
much more marked. OtherprobabIe explanations 
include a more supportive pricing and procure- 
ment policy for wheat, at least in the earlier years, 
better credit facilities for wheat farmers and a tilt 
of infrastructural investment towardsstates where 

wheat was the dominant crop. 
Looking across regions, growth rates, by and 

large, are higher in the north and Uttar Pradesh as 
compared to the east and centre. This is related 
to the greater access to irrigation and development 
of procurement centres in the north and Uttar 
Pradesh. Between the porth and Uttar Pradesh, 
growth is somewhat higher in Uttar Pradesh 
during decade I1 as compared to decade I whereas 
in the north there is virtually no change in pace. 
This is a somewhat muted replication of the pat- 
tern found for rice. The reasons too are similar - 
the relatively late adoption of new techniques in 
Uttar Pradesh and its consequent catching up to 
the high per hectare productivity levels of the 
north. 
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TABLE 8. TREND GROWTH IN PRODUCTION OF SUOARCANE BY REGION 
(per cent per annum) 

Region Per cent share in Post-Green Revo- Decade I Decade II Si&icant 
all-India produc- lution 1%7-90 1967-78 1978-90 change between 

tion average Decade I and 
1987-90 Decade II at a 5% 

level 

N o h  5.8 -ON* 2.8** 1.6* NO 
Uuar Pradesh 44.8 3 .O 4.4 4.4 No 
Fast 5.6 0.5* 1.4 1.6** No 
Centre 1.3 0.6* 11.1 -0.6* Yes 
West 17.4 5.2 6.6 3.2 Yes at  7% 
South 25.0 2.7 2.9 3.3 No 
Total above 99.8 

All India 100 2.8 4.1 3.4 No 

Notes: * not significant at a 10% level; ** significant between 5% and 1% level; all others are significant at less than 5 
per cent. 
Source: Data from GOI. MOA. 

Sugarcane: The main producers are Uttar Pra- the country, (and hence higher profits than other 
desk west and the south. Among them, Pro- competing crops) along with assured cheap water 
duction has grow" the fastest during the entire from irrigation systems are the main reasons for 
post-green revolution period in the west (5.2 per 
cent per annum), although a significant slowdown this high growth rate.' In Uttar Pradesh and the 

has occurred between decades I and 11 (at a 7 per south* o ~ t ~ ~ t g r ~ ~ ~  has (3per 
cent level of significance). A low initial base, cent per ~~nnum and 2.7 Per cent Per annum 
higher procurement prices than anywhere else in respectively) with no break in trend. 

TABLE 9. GROWTH IN PRODUCIlON OF GROUNDNIJT BY REGION 
(per cent per annum) 

Region Per cent share in Post-Green Revo- Decade I Decade I1 Significant 
all-India produc- lution 1%7-90 1967-78 1978-90 change between 

tion average Decade I and 
1987-90 Decade II at a 5% 

level 

North 0.3 -10.6 -3.5 -16.4 Yes 
Uttar Pradesh 1.4 -5.2 0.3* -4.0* No 
East 6.6 9.5 6.2 11.3 Yes 
Centre 6.2 -0.5* 2.0* 3.9** No 
West 31.1 0.9 1.7* -2.3* No 
South 54.0 1.9 0.2* 4.6 Yes at 7% 
Totaf above 99.6 

All India 100 1.4 l.l* 2.5* No 

Notes: * not significant at a 1% level; ** significant between 5% and 1 W o  level; all others are significant at less than 5 
per cent. 
Source: Data from GOI. MOA. 

Groundnut: The overall production of groundnut 
grew at only 1.4 per cent per annum between 
1967-90. A bright spot, though, is the upward 
break with trend in the south (a major producer) 
and the e k t  (a minor producer). The increase in 
production is largely limited to Andhra Pradesh 
in the south and Orissa in the east and in both 
these states, as we shall later see, area increases 

under the crop &e important explanators of 
growth. It  i s  not clear why area under groundnut 
increased in these states, and not elsewhere. A 
more supportive price policy that promised 
greater profits in groundnut as compared to other 
competing crops, appropriate agro-climatic 
conditions, and measures taken toreduce the risk 
in groundnut cultivation may be probable rea- 
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s~ns.'~Butfurtherempirical work is necessary characterized output growth of groundnut 
for better understanding and possibly in the west which is another substantial 
reversing the recent negative trend that has producer of this crop. 

TABLE 10. GROWTH IN PRoDUCI'ION OF JOWAR BY REOION 
(per cent per amum) 

Region Per cent share in Post-Green Revo- Decade I Decade I[ Significant 
all-India produc- lution 1%7-90 1%7-78 1978-90 change between 

tion average Decade I and 
1987-90 Decade II at a 5% 

level 

North 
Uttar Pradesh 
East 
Centre 
West 
South 
Total above 

All India 

0.2 -2.8 -5.1 * -0.9* NO 
4.3 0.7* 1.5* 4.5* N o  
0.1 2.4* 0.4* . 2.3* No 

18.7 0.5* -2.7* 2.5* Yes 
50.1 3.3 4.71 -0.4* NO 
26.3 -0.2* 0.6* -1.5* NO 
99.8 

Notes: * not significant at a 1% level; ** significant between 5% and 10% level; all others are significant at less than 5 
per cent. 
Source: Data from GOI, MOA. 

Jowar: Production growth of jowar is marked by have been instrumental in yielding a staeisticaIly 
an insignificant trend in virtually every region and significant growth rate of over 3 per cent per 
every period- The exception is the west, in during the entire post-green ~ e ~ o l ~ l t i o n  
particular Maharashua, where extensive use of 
HYVs (HYVs are used on 5 1 Der cent of the land period. In recent years, production also seems to 
under jiwar in Maharashtra &rnpared to 31 per have picked up in the centre although the growth 
centin therestof thecountry; averageof 1986-89) rate here is still not statistically significant. 

TABLE 11 .  GROWTH IN PRODUCIlON OF COTTON BY REGION 
(per cent per amum) 

Region Per cent share in Post-Green Revo- Decade I Decade 11 Significant 
all-India produc- lution 1967-90 1%7-78 1978-90 change between 

tion average Decade I and 
1987-90 Decade II at a 5% 

level 

Nonh 
Uttar Pradesh 
East 
Centre 
West 
south 
Total above 

All India 

34.5 3.8 4.5 5.5 No 
0.2 -3.1 -12.8 -2.7* Yes 
0.0 -7.2 -2.6 0.0 NO 

10.7 2.4 3.1 2.1* No 
32.4 0.2* -0.09 -0.9* NO 
21.8 4.2 5.7 2.3 No 
99.7 

Notes: * not significant at a lG% level; ** significant between 5% and 1040 level; aU others are significant at less than 5 
per cent. 
Source: Data from COI, MOA. 



616 JOURNAL OF INDIAN SCHOOL OF POLJTICAL ECONOMY OCT-DEC 1991 

Cotton: Over the entire period, reasonablegrowth tically so) while the reverse pattern prevailed in 
occurred in the north and the south but an insig- the south. As we shall see later, the production 
nificant trend was the norm throughout in the growth in the north was in large part due to 
west. In the north, growth was higher in decade increases in area, whereas in the south, yield 
I1 as compared to decade I (although not statis- increases were the dominant source of growth. 

TABLE 12. GROWTH IN PRoDUCI~ON OF GRAM BY REGION 
(per cent per annum) 

Region Per cent share in Post-Green Revo- Decade I Decade II Signscant 
all-India produc- lution 1%7-90 1%7-78 1978-90 change between 

tion average Decade I and 
1987-90 Decade I1 at a 5% 

level 

North 9.1 -6.6 -2.2* -7.0* No 
Uttar Pradesh 25.0 -1.6 -4.0 0.6* Yes 
East 4.7 -1.6 -4.8 -0.4* ' Yes 
Centre 50.1 1.5 4.1 0.2 No 
West 8.6 4.6 4.6* 4.4* No 
South 2.4 0.2 -2.6 2.4 NO 
Total above 99.9 

All India 100 -0.6* -0.2* 0.3* No 

Notes: * not significant at a 10% levek ** significant between 5% and 10% level; all others are significant at less than 5 

r%%?~ata from GOI, MOA. 

Gram: Production of this most important of the 
pulses is largely concentrated in Uttar Pradesh 
and the central region. At the all-India level, 
growth is not significantly different from zero in 
any period. While the overall trend during the 
entire period is negative in Uttar Pradesh, there is 
evidsnce of a shift from the large negative trend 
during decade I (-4 per cent per annum) to a small 
positive trend during decade 11. In the centre, on 
the other hand, trend growth in the second period 
is smaller than during the first one (although 
significant and positive in both periods). 
RapeseedlMustard Among oilseeds, output 

growth of rapelmustard is one of the striking 
success stories of Indian agriculture. Regional 
production is concentrated in the drier belt of the 
northern, Uttar Pradesh, eastern, and central 
regions. Within these, there has been a significant 
increase in growth in the north, east, and central 
regions. Viable HYVs, high support prices, and 
increasing rotation with wheat cultivation (which, 
as seen earlier, has been one of the fastest growing 
crops in Indian agriculture) are the primary rea- 
sons behind the spurt in production. Production 
in Uttar Pradesh, though, has stagnated and the 
reason for this is not immediately apparent. 

TABLE 13. GROWTH IN PRODUCTION OF RAPEMUSTARD BY REGION 
(per cent per amum) 

Region Per cent share in Post-Green Revo- Decade I Decade II Significant 
all-India produc- lution 1967-90 1%7-78 1978-90 change between 

tion average Decade I and 
1987-90 Decade I1 at a 5% 

level 
North 14.9 6.8 2.7* 14.7 Yes 
Uttar Pradesh 20.8 -1.9 4.2* -2.9* No 
East 15.4 7.0 3.7 9.7 Yes 
Centre 40.1 11.6 7.1 17.8 Yes 
West 7.2 17.0 13.2 18.3 No 
South 0.0 
Total above 98.5 

All India 100 4.3 1.7* 8.1 Yes 

Botes: * not significant at a lWo level; ** significant between 5% and lo% level; all others are significant at less than 5 

S r cent. 
ource: Data from GOI, MOA. 
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Regional Patterns: A recapitulation of the crops 
where there was a significant shift in the rate of 
growth between decades I and I1 of the post-green 
revolution period presents the following picture 
(only those crops where the share of the particular 
region was more than 10 per cent of the all-India 
production between 1987-90 are included; this is 
to exclude noise): 

Region Upward Downward 
Shift Shift 

North RaDe/Mustard Rice 
Uttar Pradesh Gram 
East Rice, Rape/Mustard 
Centre Jowar, Rapemustard 
West Sugarcane 
South Groundnut 

In nine cases (out of a possible twenty five under 
the criterion chosen for inclusion) there was a 
significant shift in trend; in seven cases the shift 
was in an upward direction while in the remaining 
two cases the shift was in a downward direction. 
Of the seven cases of upward shifts, as many as 
four are in the east and centre. This is a significant 
result in that it highlights the coming of age, in 
agricultural terms, of the two regions that have 
traditionally been marked as the stragglers of 
Indian agriculture. The mix of crops is diversified 
too including as i t  does rice, jowar, and 
rapdmustard. Other promising trends include the 
upward shifts of rapelmustard in the north, and of 
groundnut in the south. These are patterns that 
get suppressed at an aggregate level and their 
importance lies in the indications they vrovide of 
emerging trends in comparative advantage of 
different regions across crops. By the same token, 
the downward shift in the production of rice in 
the north and of sugarcane in the west is an 
indication of the engines that have served well in 
the past may now be running out of steam. 

SOURCES OF GROWTH 

The focus of the discussion so far has been on 
the underlying growth vends in production. We 
may now ask where this growth has come from, 
or in other words, what are the sources of growth? 
The question can beapproachedin two ways. One 
is to estimate production functions and thereby 
delineate the contribution of individual inputs to 

the final output. The other way, and the one used 
here, is to decompose production growth into 
growth in area and growth in per hectare yields. 

There are a number of decomposition methods 
available in the literature. Two are used here on 
different sets of data. In part A, rates of growth 
in the index numbers of area and yield for all 
crops, foodgrains and non-foodgrains are esti- 
mated for various periods at the all-India level. 
The area and yield growth rates are then the 
sources of the production growth estimated ear- 
lier in Table 4. In part B, a decomposition 
equation is estimated for all the main crops at the 
state level: 
AQ=AAY+YAA+AAAY 
where Q is output, A is area, Y is yield 

Both methods have their uses. The method in 
part A uses more information (trend rates rather 
than point-to-point growth rates). The advantage 
in using the method in part B is that it separates 
out three effects: the pure yield effect (area fixed), 
the pure area effect (yield fixed) and the mixed 
effect due to simultaneous changes in area and 
yields and is, at the same time, simpler to work 
with than decomposing a time series into more 
than two additive or multiplicative terms". The 
trend rates in part A are over the whole period 
1949-83. The initial and terminal years in part B 
are the triennia 1970-73 and 1986-89. Each of 
these triennia contains a 'peak' year: 1970-7 1 and 
1988-89, and a 'trough' year: 1972-73 and 
1987-88. 

A. Sources of Growth i n  Principal Crop Groups 
at the All-India level. 

Table 6 shows the all-India trend growth in 
production, area and yields fof foodgrains, non- 
foodgrains and all crops. A few notable p in t s  
emerge. First, between 1949-50 and 1988-89, 
area under all crops grew at a rate of 0.7 per cent 
per annum. But, there was a continuous slow- 
down: In the pre-green revolution period, area 
under cultivation grew at 1.6 per cent per annum; 
this decreased to 0.5 per cent per annum in the 
first decade following the green revolution and to 
0.02 per cent per annum (not statistically different 
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from zero) in the second decade of the green 
revolution. This confirms the generally held 
notion that the extensive margin of cultivation 
was reached i n  Indian agriculture somewhere in 
the mid-1970s. 

Second, the decrease in area is more pronounced 
in foodgrains; the area under foodgrains actually 
declined in absolute terms during Decade I1 
implying some switch from foodgrains to non- 
foodgrains. Further analysis showed that the 
decrease in area under foodgrains during Decade 
I1 was mainly due to a decrease in area under 
coarse cereals (-0.2 per cent per annum) and 

pulses (-0.03 per cent per annum). Area under 
rice and wheat did not decrease. Within non- 
foodgrains, there was an increase in area under 
oilseeds (0.8 per cent per annum) and sugarcane 
(1.3 per cent per annum) but a decrease in area 
under fibres (- 1.9 per cent per annum). 

Third, increases in area were relatively more 
important for production growth in non- 
foodgrains in each period. Conversely, yield 
increases contributed more to foodgrain 
production growth. While these patterns show 
some general trends, they conceal much of what 
happened at a more disaggregated level. 

TABLE 14. GROWTH RATES IN AREA. PRODUCTION. AND YIELDS AT THE AUINDIA LEVEL 
(per cent per annum) 

Cr0p Entire period Pre-Green Post-Green Signif~cant Post-Green Post-Green Significant 
Group 1949-89 Revolution Revolution change Revolution Revolution change between 

1949-65 1%7-89 between pre Decade I Decade I1 Decade I & 
and post 1967-78 1978-89 Decade II 
Green 

Revolution 

All Crops P 2.5 
A 0.7 
Y 1.4 

No 
Yes 
No 

No 
Yes 
No 

Yes 
Yes 
Yes 

No 
No 
No 

No 
Yes at 8% 
No 

No 
No 
No 

- 

Noes: * not significant at 5% level; aU others are significant at less than 5% level. 
Source: Data from GOI, MOA. 

B. Sources of Growth in the Principal Crops at 
the StatelRegion Level. 

The uneven growth across crops and regions 
is, in part, reflected in the disparate sources of this 
growth. A decomposition of the intertemporal 
growth in output over the period 1970-73 to 
1986-89 into increase in area under cultivatiori 
(keeping yield unchanged at the base level) 
increase in yields per hectare (keeping area 
unchanged) and the interaction between area and 
yields shows that crops that have performed better 
than average in terms of growth in output have 
done so because in their case area increases 
complemented yield improvements. In crops that 

have not performed as well, but do show some 
growth, increase in productivity has been the 
primary source of growth. In the extreme case 
where output has not shown any growth (or in 
some cases decreased in absolute terms), modest 
improvements in yields have not been able to 
make up for the large decreases in the area cul- 
tivated. 

The results of the state level decomposition 
exercise are presented in Tables 16 through 28. 
The aggregate results for all of India are sum- 
marized below in Table 15. The crops considered 
are rice, wheat, sugarcane, jowar, maize, bajra, 
gram, tur, groundnut, rapelmustard, cotton, ju te  
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and tobacco. The results are presented in per- the percent share of each of the three components 
centage form to facilitate interpretation, that is, in incremental output is shown. 

Production increase between Production Index Sources of Gmwth 
1970-73 and 1986-89 in 1986-89 (Percent Terms) 

Cr0p (000 tonnes) (base: 1970-73 = 100) Area Yield Mix 

Rice 
Wheat 
Sugarcane 
Jowar 
Maize 
Bajra 
Gram 
Tur 
Groundnut 
RapeIMustard 
Couon 
Jute 
Tobacco 

Notes: * in '000 bales 
Source: Data from GOI, MOA. 

Rice: At the all-India level, yield increases 
account for 76 per cent of growth in production, 
area increases account for 17 per cent and the 
interaction term accounts for the remaining 7 per 
cent. There are, however, marked differences 
between states. In Punjab and Haryana, both of 
which started from a low production base in the 
early seventies and where growth has been the 
highest, area increases are the dominant (ac- 
counting for 55 per cent of incremental produc- 
tion) source of growth. Increases in per hectare 
productivity are not the main source of growth 
despitea common conception to the contrary. The 
widespread adoption of the new technology did 
significantly raise absolute yield levels in these 
two states; as a result a large area substitution, 
primarily from coarse cereals such as jowar, 
maize, and bajra and oilseeds such as groundnut, 
to rice cultivation occurred and this was respon- 
sible for a large part of the eventual increment in 
output. Area increases are also important in 
explaining growth in Assam and Madhya Pradesh 
but the reasons there are quite different: absolute 
yield levels did not grow by much (less than 0.8 

per cent per annurn over the entire period), 
absolute growth in production was very modest 
and consequently area increases, despite not 
growing by much in absolute terms, nevertheless 
accounted for a large part of the incremental 
production in percentage terms. 

In most other main rice producing states 
(Andhra Pradesh, Maharashua, Bihar, Orissa, 
West Bengal, Uttar Pradesh) the aggregate pattern 
repeats itself with yield improvements being the 
primary source of growth. A word however 
should be said about Kerala and Tamil Nadu, both 
of which were prominent producers in the early 
seventies but whose combined share in all-India 
rice production has decreased rapidly from 16.2 
per cent in 1970-73 to 10.7 per cent in 1986-89. 
In both these states there was an absolute decrease 
in area under rice cultivation. The reasons for this 
vary. Lack of new technological options is cited 
as the primary factor in Kerala [Kannan and 
Pushpangadan, 1990, Pp. 1991-20041, In Tamil 
Nadu, administrativeand financial problems with 
the irrigation system as well as  scarcity of water 
may have discouraged ricecultivation (rice k i n g  
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TABLE 16. SOURCES OF GROWTH I N  RICE 

Production increase between Production Index 
1970-73 and 1986-89 in 1986-89 

Sources of Growth 
(Percent Terms) 

crop (000 tonnes) (base: 1970-73 = 100) Area Yield Mix 

Andhra Pradesh 
Assarn 
Bihar 
Gujarat 
Haryana 
Karnataka 
Kerala 
Madhya Pradesh 
Maharashtra 
Orissa 
Punjab. 
Rajasthan 
Tamil Nadu 
Uttar Pradesh 
West Bengal 
All India 
No* 
East 
Centre 
West 
South 

Note: North includes Haryana and Punjab, East includes Assam, Bihar. Orissa and West Bengal, Centre includes Madhya 
Pradesh and Rajasthan. West includes Gujarat and Maharashtra. South includes Andhra Pradesh, Kamataka. Kerala and Tamil 
Nadu, Uttar Pradesh is a region in itself. 

- 

Production increase between Production Index Sources of Growth 
1970-73 and 1986-89 in 1986-89 (Percent Terms) 

cro~ (000 tonnes') (base: 1970-73 = 100) Area Yield Mix 

Andhra Pradesh -4 58 -lM 3 -1 
Assam 44 160 124 -14 -10 
Bihar 939 141 39 52 8 
Gujarat 47 106 -408 669 -161 
Hawana 3,047 23 1 37 42 2 1 
Kamataka 18 114 -136 290 -54 
Kerala 
Madhya Pradesh 1,793 167 6 90 4 
Maharashtra 336 1 84 -1 1 122 -1 1 
Orissa 25 152 109 4 -3 
Punjab 5,329 199 35 48 17 
Rajasthan 1.560 1 84 21 68 12 
Tamil Nadu 
Uuar Pradesh 9.987 232 32 48 20 
West Bengal -165 80 -34 -7 1 5 
All India 23.170 193 26 60 14 
Nonh 8,376 209 36 46 18 
East 843 1 26 55 40 6 
Centre 3.353 174 11 82 7 
West 383 132 -46 171 -25 
!hth 14 110 -207 3 84 -77 

Note: See Table 16. 
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a water intensivecrop). Although yield increases, large profitability in sugarcane vis-a-vis other 
perforce, account for all the increment in output, crops encourages area shifts into cane production. 
in absolute terms the yield gain has been small, The aggregate pattern is replicated in each of the 
especially in Kerala. Indeed Kannan and Push- three main sugarcane producing states of Maha- 
pangadan (1990) suggest that average yields have rashtra, Uttar Pradesh, and Tamil Nadu (together 
increased in Kerala not because of any absolute the three accounted for 69 per cent of total output 
yield improvements but because marginal lands of cane over 1984-89) with the area component 
have gone out of cultivation. being the largest in Maharashtra (66 per cent). In 
Wheat: Yield increases have also been the pri- each of these three states, absolute increases in 
marY Source of growth in wheat at the all-India per hectare yields also occurred, although in per 
level but they have been complemented, to a cent terms they did not account for more than a 
greater extent than in rice, by increases in area. third of the in output. 
Increase in area alone accounts for 26 per cent of 1, ~~~~~~~k~ (a share of 8.4 per cent in totd 
production growth of wheat at the all-India level cane output over 1984-89), yields stagnated and 

the producers increases in area were the sole source of growth. 
such* H a r ~  aria, Punjab, Uttar Pradesh, and B ihar In Andhra Pradesh yields deteriorated substan- 
the proportion is over a third. Within these four tially, so that despite a large increase in area, 
states the 'ate of growth of Bihar production increased only marginally (6 per cent 
is the least. In Punjab, Haryana, and Uttar Pra- in all between 1970-73 to 1986-89). 
desh, absolute increases in yields, fuelled by the C,a,, (Jowar, Maize, and Bajra): ne 
new have b e n  subsmtial (over 2.5 sources of for the three main coarse 
per cent per annum cereals namely jowar, maize, and bajra are con- 
1970-73 and 1986-89 in all three states), so that sidered separately. While there has been some 

over the odd decades, increase in the production of jowW and maize, the 
in Bihar, where HYVs and fertilizers were not oulput of bajra has fallen in terms over 
much in evidence till very recently, yields have 
grown much more slowly (1.2 per cent per annum the last two decades. At the all-India level, yield 

compounded over the entire period) as a result of increases have been the only source of growth in 

which output increased by just 41 per cent over all three crops; in fact area under jowar and bajra 

the entire period. decreased while that under maize remained vir- 

Whereas area increases complemented yield t u a l ' ~  unchanged. 
improvements to a significant extent in the north, Differences, as always, exist at the 
Uttar Pradesh, and the east, the pattern is different statelregional level. For jowar, the five main 
for the central states. In the centre, most (82 per producers are Pradesh* Karnatakay and 
cent) of the growth was due to yield improve- Tamil Nadu in the south, Madhya Pradesh in the 
ments only. In Madhya Pradesh, large increases centre and Maharashtra in the west 
in HYVs and fertilizers (over 10 per cent per accounting for nearly 90 per cent of production 
mnum increase in both the HYV area under wheat in the mid to late 1980s). In Maharashtra, which 
and in rabi fertilizer consumption over 1970-73 by itself accounts for 40 per cent of all India 
to 1985-88) led to increases in yields accounting production, yield i~'~reases (5.6 Per cent Per 
for over 90 per cent of incremental output whereas mnum com~oundd over the entie period) 
in Rajathan, the sixth and last major wheat fuelled by extensive HYV use (51 per cent of land 
producer, the same pattern, though somewhat under jowar in Maharashtra Used HYVs in 
muted, led to productivity increases accounting 1986-89 compared to 31 per cent in the rest of the 
for 68 per cent of the increased production. country) were substantial and accounted for most 
Sugarcane: Increases in area accounts for 50 per (82 per cent) of the growth. In Andhra Pradesh, 
cent of the increase in the output of sugarcane at hladhya Pradesh, and Tamil Nadu yields 
the all-India level. This is  primarily because the increased less spectacularly reflecting the slower 
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Production inmase between Production Index Sources of Growth 
1970-73 and 1986-89 in 1986-89 (Percent Terms) 

crop ' (000 tonnes) (base: 1970-73 = 100) Area Yield Mix 

Andhra Pradesh 
Assam 
Bihar 
Gujarat 
Haryana 
Kamataka 
Kerala 
Madhya Pradesh 
Maharashtra 
Orissa 
Punjab 
Rajasthan 
Tamil Nadu 
Uttar Pradesh 
West Bengal 
Al l  India 
Nonh 
East 
Centre 
West 
South 

Note: See Table 16. 

TABLE 19. SOURCES OF GROWTH IN JOWAR 

Production increase between Production Index 
1970-73 and 1986-89 in 1986-89 

Sources of Growth 
(Percent Terms) 

Cr0p (000 tonnes) (base: 1970-73 = 100) Area Yield Mix 

Andhra Pradesh -150 87 -295 325 -129 
Assam 
Bihar 1 88 -316 354 -1 38 
Gujarat -130 67 -1 17 28 -11 
Haryana -2 1 61 -63 -49 12 
Kamataka 74 104 127 -26 -1 
Kerala 
Madhya Pradesh 262 118 -3 1 139 -8 
Maharashtra 2,851 279 7 82 11 
Orissa 
Punjab 
Rajasthan -46 88 -16 -86 2 
Tamil Nadu 130 124 -1 1 114 -3 
Uttar Pradesh 54 113 -136 286 -5 1 
West Bengal 
A l l  India 3,035 140 -14 121 -7 
NO& -2 1 61 -63 -49 12 
East 1 88 -316 354 -138 
Centre 216 112 -3 8 1 44 -6 
West 2.721 237 3 93 4 
South 54 102 -1.026 1,353 -227 

Note: See Table 16. 
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Production increase between Production Index Sources of Growth 
1970-73 and 1986-89 in' 1986-89 (Percent Terms) 

CW (000 tonnes) (base: 1970-73 = 100) Area Yield Mix 

Andhra Pradesh 194 163 17 75 8 
Assam 4 170 78 14 8 
Bihar 235 134 -73 23 1 -58 
Gujarat -49 87 127 -195 -32 
Haryana -84 36 -94 -15 9 
Kamataka 275 188 95 3 2 
Kerala 
Madhya Pradesh 388 167 63 26 11 
Maharashtra 87 445 67 10 23 
Orissa 105 272 69 14 17 
Punjab -480 45 -101 2 -1 
Rajasthan -58 93 -261 

199 21 
-3 8 

Tamil Nadu 24 259 59 20 
Uttar Pradesh -97 93 -288 238 -50 
West Bengal 101 344 11 70 19 
All India 890 114 3 97 0 
North -564 44 -100 -1 1 
East 445 156 -20 135 -15 
Centre 330 124 110 -8 -2 
West 38 109 405 -221 -84 
South 493 1 77 40 46 14 

Note: See Table 16. 

Production increase between Production Index 
1970-73 and 1986-89 in 1986-89 

Sources of Growth 
(Percent Terms) 

C ~ P  (000 tomes) (base: 1970-73 = 100) Area Yield Mix 

Andhra Pradesh 
Assarn 
Bihar 
Gujarat 
Hary ana 
Kamataka 
Kerala 
Madhya Pradesh 
Maharashtra 
Orissa 
Punjab 
Rajasthan 
Tamil Nadu 
Unar Pradesh 
West Bengal 
All India 
N o h  
East 
Centre 
West 
South 

Note: See Table 16. 
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adoption of HYVs, while area under jowar cul- immediate competitor notably paddy, and this 
tivation fell, as a result of which yields were the low risk factor seems to be the main reason why 
only source of growth. In Karnataka, per hectare tur is extensively cultivated by farmers in the 
yields decreasedbetween 1970-73 to 1986-89 and rainfed areas of Gujarat, Maharashtra, Uttar 
an increase in area was solely responsible for the Pradesh, and Karnataka. 
paltry output growth (0.3 percent per annum) that In Madhya Pradesh, which produces sizeable 
occurred. quantities of both pulses, the pattern is quite the 

In maize, of the main producers, a significant opposite: In percentage terms, area increases in 
increase in output (over 2 per cent per annum) gram and yield increases in tur are the main 
occurred only in Andhra Pradesh, Karnataka, and sources of growth. In gram, this is probably 
Madhya Pradesh. In the latter two states, area because wheat cultivation in Madhya Pradesh is 
increases dominated whereas in Andhra Pradesh still largely under rainfed conditions and gram is 
increased yields accounted for roughly three- still a viable alternative to uncertain wheat yields. 
fourths of the growth in output. For tur, the answer lies in the distinction between 

Excepting in Maharashtra, there was an absolutes and percentages. Production stagnated 
absolute fall in area under bajra cultivation in all over the two odd decades under review, yields 
the other main bajra producing states of Gujarat, increased somewhat (0.9 per cent per annum) 
Rajasthan, and Uttar Pradesh (together these four while area decreased (0.7 per cent per annum); in 
states accounted for 74 per cent of bajraproduced percentage terms this shows up as yields 
in the country between 1984-89). Output accounting for all the growth. 
increased significantly (3.9 per cent per annum Oilseeds (Groundnut, RapeseedIMustard Seed): 
compounded) only in Maharashtra where area Groundnut and rapelmustard seed are the two 
increases complemented yield gains. In Gujarat main oilseeds accounting for 44 per cent and 19 
and Rajasthan, output fell (although this may be per cent respectively of total value of all oilseeds 
a reflection of the terminal triennium chosen, produced (triennium ending 1981-82) in the 
since two of the three years 1986-87 and 1987-88 country. In the period under review, groundnut 
were years of drought in Rajasthan and Gujarat) production grew much more modestly (1.2 per 
whereas in Uttar Pradesh output increased mar- cent per annum) than rapelmustard (4.5 per cent 
ginally as  a result of increased yields. per annum). The growth in groundnut output was 
Pulses (Gram, Tur): The two main pulses are solely because of yield improvements while area 
gram and tur accounting for 39 per cent and 20 increases complemented improvements in the 
per cent respectively of total value of output of yields of rapelmustard. 
all pulses (triennium ending 1981-82). Between The reason why area has increased under 
1970-73 and 1986-89 gram production decreased rape/mustard but not under groundnut has to do 
by 11 per cent wlille tur production increased by with at least three factors. First, the HYVs 
31 per cent. Yields in both crops stagnated; the available are superior for rapelmustard providing 
effect on production was because of area changes. higher profits and hence an incentive for more 

The question is why the difference in pattern? extensive cultivation. Second, rapelmustard 
Why did area under tur increase while that under (grown in the rabi season) is more tolerant to 
gram decrease? The reason seems to lie in the moisture stress and variations in weather and is 
different agro-climatic conditions necessary for also somewhat less susceptible to pests and dis- 
the cultivation of the two crops. Gram is a rabi eases than groundnut (grown primarily i n  the 
crop grown primarily in the northern and central kharif season) A third factor may be the 
states where it competes with wheat (and oilseeds increasing rotation of rapelmustard with wheat -- 
such as rapelmustard) for acreage. The larger thus expansion of wheat leading to concomittant 
profits possible in wheat (because of technolog- expansion of rapelmustard. 
ical and pricing support) adversely affect gram At the state level, area under groundnut has 
cultivation. Tur, on the other hand, is a hardy increased in AndhraPradesh andKamataka in the 
kharif crop, more drought resistant than its south and inOrissa in the east,especially in recent 
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Production increase between Production Index 
1970-73 and 1986-89 in 1986-89 

Swrces of Growth 
(Percent Terms) 

Cr0p (000 tmnes) (base: 1970-73 = 100) Area Yield Mix 

Andhra Pradesh 
Assarn 
Bihar 
Gujarat 
Haryana 
Karnataka 
Kerala 
Madhya Pradesh 
Maharashtra 
Orissa 
Punjab 
Rajasthan 
Tamil Nadu 
Uttar Pradesh 
West Bengal 
All India 
North 
East 
Centre 
West 
South 

Note: See Table 16. 

TABLE 23. %~JRcEs OF GROWTH IN T U R  

Production increase between Production Index 
1970-73 and 1986-89 in 1986-89 

Swrces of Growth 
(Percent Terns) 

- 

(000 tonnes) (base: 1970-73 = 100) Area Yield Mix 

Andhra Pradesh 
Assarn 
Bihar 
Gujarat 
Haryana 
Kamataka 
Kerala 
Madhya Pradesh 
Maharashtra 
Orissa 
F'unjab 
Rajasthan 
Tamil Nadu 
Uuar Pradesh 
West Bengal 
All India 
No& 
East 
Centre 
west 
South 

Note: Sec Table 16. 
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Production increase between Production Index 
1970-73 and 1986-89 in 1986-89 

Sources of Growth 
(Percent Terns) 

C ~ P  (000 tomes) (base: 1970-73 = 100) Area Yield M i  

Andhra Pradesh 704 1 64 48 40 12 
Assam 
Bihar 1 128 30 65 5 
Gujarat I 94 116 -70 191 -2 1 
Havana -3 62 -1 15 26 -12 
Kamataka 289 148 66 26 8 
Kerala -12 30 -56 -72 28 
Madhya Pradesh -50 84 -258 27 1 -113 
Maharashtra 259 161 -4 106 -3 
Orissa 403 456 96 1 3 
Punjab -140 17 -98 -1 1 9 
Rajasthan 34 1 24 -27 135 -9 
Tamil Nadu 54 1 05 -87 196 -8 
Uttar Pradesh -128 45 -1 13 36 -23 
West Bengal 
All India 1.630 130 7 92 2 
North -143 19 -98 -10 8 
East 401 442 94 1 4 
Centre -16 96 -845 1.061 -316 
West 453 1 27 -30 142 -12 
South 1.035 137 53 39 8 

Note: See Table 16. 

TABLE u. SOURCES OF GROWTH IN RAPESEEDNUSTARD 

Production increase between Production Index 
1970-73 and 1986-89 in 1986-89 

Sources of Growth 
(Percent Terms) 

C ~ P  (000 tonnes) (base: 1970-73 = I 00) Area Yield Mix 

Andhra Pradesh 
Assam 
Bihar 
Gujarat 
Haryana 
Karnataka 
Kerala 
hladhya Pradesh 
Maharashtra 
Orissa 
Punjab 
Rajasthan 
Tamil Nadu 
Uttar Pradesh 
West Bengal 
AU India 
North 
East 
Centre 
West 
South 

Note: See Table 16. 
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years, reflecting a departure from the all-India 
picture. This may be due to increased financial 
incentives for groundnut cultivation in these 
states, although this needs to be empirically ver- 
ified. In a similar departure from the trend else- 
where, area under rapeseedlmustard in Uttar 
Pradesh decreased leading to a decrease in output 
and this in perhaps a reflection of more profitable 
alternatives available during the rabi season. 

Elsewhere, themain producing states -- Gujarat, 
Maharashtra, and Tamil Nadu for groundnut and 
Rajasthan, Gujarat, Haryana, Madh ya Pradesh, 
Punjab, and West Bengal for rapelmustard reflect 
the aggregate pattern. 
Fibres (Cotton, Jute): In the fibres group, yield 
increases at the all- India level are the sole reason 
behind the (modest) growth in output of both 
cotton and jute; in fact, area under cultivation 
decreased in both crops. At thestate level though, 
the cultivation of cotton has expanded fairly 
dramatically in Punjab and Haryana with the area 
under cotton nearly doubling since the early 
1970s, so that in these two states, area expansion 
is also an important contributor to growth. The 
statelevel pattern in jute production in all the three 
major producers - Assam, Bihar and West Bengal 
- reflects the dominant role of yield growth in 
explaining production growth. 
Tobacco: Increased yields and decreased area 
explain the modest growth in tobacco. Andhra 
Pradesh, the largest producer, reflects this all- 
India pattern, although in Gujarat, the other 
important tobacco producer (together these two 
states account for about 70 per cent of total 
production), some increase in areacomplemented 
the increases in yields. 

In summation, the results on the crop level 
sources of growth show that at the all-India level 
area increases are important contributors to 
growth only in five crops, namely, rice, wheat, 
sugarcane, rapelmustard, and tur. Of these rice 
and wheat have benefitted from new seed vari- 
eties, from a supportive price policy and from 
large subsidies on key modem inputs. Sugarcane 
too has benefitted to a large extent from a sup- 
portive price policy and from access to low cost 
water from irrigation systems. All of these 
incentives have encouraged farmers to opt for an 
increased cultivation of these three crops and 

increases in area under these crops are the out- 
come. 

Many of the same factors responsible for 
increased cultivation of wheat and rice, namely, 
supportive prices and technological breakthrough 
in seed varieties are behind the increased area that 
has come under rapelmustard. The difference is 
that these incentives have come at a fairly later 
date (early 1980s) for rapelmustard. An important 
additional factor behind the growth in 
rapelmustard has been the greater tolerance of this 
crop to moisture-stress, pests and diseases as 
compared to some of the other oilseeds. The 
relatively lower risk, the lower water intensity of 
cultivation and its increasing rotation with wheat 
are also important contributory factors behind the 
large increase in area and production of 
rapelmustard. 

The low risk factor is perhaps the only viable 
explanation of area under tur increasing. As 
mentioned earlier, tur is a hardy drought-resistant 
crop and many farmers in rainfed areas grow tur 
along with other crops such as paddy to impart a 
degree of stability to their portfolio of crops. 

Apart from these five crops, area increases have 
not been a substantial source of growth in any of 
the other crops. Yield increases have dominated 
the mostly paltry production growth of these 
crops. This is, of course, not to suggest that yield 
increases have not been important in rice, wheat, 
sugarcane and rapelmustard. They have been 
important in these four crops also, and perhaps 
even more so than elsewhere because increased 
(absolute) yields encouraged farmers to actually 
go ahead and devote more area to these crops. 

FUTURE DIRECIIONS 

What do these sources of growth, and the past 
trends in growth, portend for the future? One 
thing is clear: yield improvements will have to 
account for the main part of any growth of overall 
output in the future since little unused area is  
available for agricultural purposes. While area 
shifts are still possible within crops, there is little 
likelihood of any significant increase in 'new' 
cultivable area. Experiences with reclaiming 
wastelands for agriculture, on a sustainable basis, 
have not been very encouraging. 

The question then is: where, in regional terms, 
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TABLE 26. SOURCES OF GROWTH IN COTlON 

Produdion increase between Production Index 
1970-73 and 1986-89 in 1986-89 

Swrces of Growth 
(Percent Terns) 

Cr0p (000 tonnes) (base: 1970-73 = 100) Area Yield Mix 
Andhra Pradesh 437 
Assam 
Bihar -9 
Gujarat -895 
Haryana 383 
Kamataka 152 
Kerala 
Madhya Pradt 
Maharashtra 
Orissa 
Punjab 
Rajasthan 
Tamil Nadu 
Uttar Pradesh 
West Bengal 
All India 
North 
East 
Centre 
West 
Soulh 

Note: See Table 16. 

Production increase between Production Index Swrces of Growth 
1970-73 and 1986-89 in 1986-89 (Percent Terms) 

(ooO tomes) (base: 1970-73 = 100) Area Yield Mix 

Assam 
Bihar 
Orissa 
West Bengal 
All India 
East 

Note: See Table 16. 

TABLE 28. SOURCES OF GROW OF TOBACCO IN EWORTANT TOBACM GROWG STATES 

Production increase between Production Index Sources of Growth 
1970-73 and 1986-89 in 1986-89 (Percent Terms) 

C ~ P  (oOo tonnes) (base: 1970-73 = 100) Area Yield Mix 
Andhra Pradesh -24 86 -293 326 

8 
-133 

Bihar 178 16 
Gujarat 

75 
39 134 69 6 

9 

Kamataka 
25 

18 191 
Tamil Nadu 

18 7 1  
-10 

11 
52 

West Bengal 6 170 -83 65 
-29 11 

All India 
24 

56 
11 

114 -137 
East 14 

2% -59 
174 

West 
20 70 

39 134 
10 

h ~ t h  -16 
25 69 6 

92 -43 1 491 -160 
Note: See Table 16. 
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will the growth come from and what, in turn, does opportunities in urban areas attracting labor (the 
*the answer imply for the direction that policy pull factor); but whatever be the dominant reason 
should take? With regard to the regional outlook, the comparative advantage does appear to lie with 
recent trends in production growth clearly indi- the industrial and services sectors vis-a-vis agri- 
cate that policies to promote agricultural growth culture in these states. 
should increasingly focus on the problems and That really leaves the east, the centre, and Uttar 
prospects of the eastern, Uttar hadesh, and cen- hadesh where a combination of factors such as 
tral regions of the country. These three regions, a relatively high irrigation potential, good rain- 
put together, account for nearly half of the total fall, and a large rural population would appear to 
domestic product (47.1 per cent during 1984-87) tilt the comparative advantage in favour of 
that originates from Indian agriculture. If recent agricultural growth. Indeed one of the main 
trends are anything to go by, these regions will findings of this paper is that accelerated growth 
increasinglyenjoyacomparativeadvantage in the in the agricultural sector is already underway in 
production of agricultural commodities. parts of these regions; it is not something that has 

There are indications that productivity may be still to take off in the future. It may therefore not 
plateauing in important crops in the north so that be inopportune to increasingly focus towards 
large incremental increases, at least in mditional these regions rather than simultaneously trying to 
crops, seem unlikely." In this region there may devise policies that would encourage growth 
be greater promise in non-traditional crops such everywhere. However, it needs to be recognized 
a s  fruits and vegetables but here again much will that a large part of agricultural production in these 
depend on how the food processing industry states is under rainfed conditions SO that while 
comes up. irrigation development may be a laudable long 

In much of the west and the south, scarce run objective, much of the growth in the short to 
resources should be increasingly devoted to sec- n~edium term will have to come through 
tors other than agriculture. Scarce land and water increasing the efficiency and stability of rainfed 
resources in Tamil Nadu and Kerala will inhibit farming. This will have to be achieved by a 
large increases in agricultural output in a large combination of better technology that will have 
part of the southern region. The low shares of to encompass improved drought rcsistant/flood 
agriculture in the SDPS of Gujarat, Maharashtra resistant varieties of HYV seeds, increased fer- 
and Tamil Nadu, and the rapid decrease in these tilizer application, a strengthened input delivery 
shares in recent years, suggests that sectors other system, and committed extension services as well 
than agriculture enjoy a comparative advantage a~ the provision of better infrastructure which will 
in these three states. ~t does not make sense have to include rural roads, better marketing 
to QJ and deliberately induce a reversal of this facilities, government procurement centres, 
natural course towards industrialization. Indad improved watershed management, and increased 
one of the reasons agriculture has not shown any power to agriculture. Only lhen will the 
aPPreciablegrowth in these states may be because targeted acceleration in overall production 
the resources available were put to better use in growth being envisaged in the Eighth and 
the industrial and services n i s  is the Agricultural Policy Resolution, become a 
reflected in the rural-urban division of population 
in these states. According to the 1981 census the NOTES 
proportion of urban population to total population 

1. All trend growth rates in this paper are exponential trend was the highest in (35 per cent) mtes calculated using log linear regressions. Mathematically, 
Nadu (33 per cent) and then the growth in Y is calculated as the least squares estimate of 

by Gujarat (31 per cent); in each of the other b in the equation log Y = constant + b*tirne. In percentage 
twelve main states this proportion was less than terms the growth rate is then taken to be (b* 100). 

2. 'he stagnation in prcduction in the pre-Independence 30 per cent This can be due to a combination of priodisfairiy weudOCUmentedinIhelite ratwe. FWinSlance, 

lack of opportunity in agriculture driving labor between 1891 and 1946, the output of all crops grew at 0.4% 
towards the cities (the push factor) or the greater per annum with foodgrains growing at 0.1% per annum [Rao 
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and Deshpande. 19869.  AlO1-Alll]. 
3. All Gmwth rates mentioned in this paragraph are can- 

puted using from the constant price (1980/81 prices)National 
Accounts series. Data from CSO. Naliond Accovnfs 
Stalktics. 

4. Thrwghaut this paper, a statistical break in t . d  is 
evaluated using the usual dummy variable technique, See. for 
instance. Sadasivan fora recent discussion of themethodology 
involved [Sadasivan, 1989.4. A167-A1801. 

5. For Malaysia, Philippines and Thailand there is evidence 
of a significant downward break with trend. These nations, 
because of their geographical distance from India and con- 
sequent variations in agro-climatic conditions, are probably 
less appropriate canparators for India. 

6. Gmwth rates in agriculture can vary substantially 
depending on the choice of the initial and terminal years. For 
this reason care needs to be exercised in the choice of the end 
points, so that, as far as is possible, like is compared to like. 

7. The virtual stagnation of agriculture in Kerala and Tamil 
Nadu, for over a decade now, is well documented. In Kerala. 
lack of the new technology has been blamed [Kannan and 
Pushpangadan, 1990 4.1991 -20041. In Tamil Nadu financial 
and administrative problems with an irrigation network that 
is highly dependent on the monsoon rains have been held to 
beaprimary reason behind the poor growth [BhallaandTyagi. 
19891. 

8. International comparisons are of course beset with 
complications too. No two countries have the same policies 
or the same technology and infrastmcuture .. factors which 
critically determine growth. For this reason, such comparisons 
are also to be treated with caution. 

9. The state advised minimum prices announced for sug- 
arcane in Maharashtra (the main cane producing state in the 
western region), averaged over the years 1979180-1987/88. 
were 29.6% above the GO1 recunmended price. In no other 
state was the discrepancy between these two prices so great. 

10. The cultivation of grwndnut is very susceptible to 
external stimuli such as pests, diseases and variations in 
weather. This high risk factor is me  of the main reasons why 
pmluction has fallen so steeply in the noxth and also why it 
is so difficult to encourage farmers to take to cultivating this 
Crol,. 

11. See Vidya Sagar (1980) for a further discussion of the 
issues and options involved in growth decomposition exer- 
cises. 

1 2  Rice and wheat are the two main crops of the agricultural 
system of the north. The per hectare yield of rice, averaged 
overthe twonorthem states. was 2.86 tonshectare in 1978fl9, 
2.91 tonsihectare in 1983B4and 2.68 tonshectare in 1988/89. 

AU three years are peak yeam of production. 'lhe figures for 
wheat yields, in the same yean, were 2.57.2.83 and 3.57 
tonsbectare respectively. Tnnd growth rates, taking account 
ofthe intervening yean, portray the same pattern. It therefore 
does seem that productivity, in at least rice, is plateauing 
although a caveat here is that them may be some shift to high 
valued but low yielding varieties of rice in these states. Firm 
data on these are not available so his  cannot be empirically 
vdecl. 
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Crop 

Production weights Triennium ending 

1 %9-70 1981-82 
- -- 

Rice 33.98 29.74 
Wheat 12.16 14.45 
Jowar 4.86 4.43 
Bajra 2.83 1.87 
Maize 3.06 2.41 
Ragi 1.01 0.95 
Small Millets 0.81 0.47 
Barley 1.34 0.66 
Coarse Cereals 13.91 10.79 
Total Cereals 60.05 54.98 
Gram 3.58 3.07 
Tur 1.35 1.58 
Other Pulses 3.14 3.29 
Total Pulses 8.07 7.94 
Total Foodgrains 68.12 62.92 
Groundnut 4.82 5.60 
Sesamum 0.62 0.65 
Rapeseed & Mustard 1.73 2.41 
Lineseed 0.43 0.45 
Castorseed 0.11 0.19 
Safflower 0.09 0.32 
Nigerseed 0.10 0.13 
Sunflower 0.10 
Soy abean 0.25 
Nine Oilseeds 7.90 10.10 
Coconut 1.87 1.83 
Cotton (seed) 1.19 0.71 
Total Oilseeds lo.% 12.64 
Cotton (Lint) 3.01 4.37 
Jute 0.81 0.55 
Mesta 0.15 0.14 
Jute & Mesta 0.96 0.69 
Sannhemp 0.06 0.03 
Total Fibres 4.03 5.09 
Tea 1.85 1.46 
Coffee 0.24 0.44 
Rubber 0.19 0.39 
Fluits & Vwgetables 3.97 4.90 
Sugarcane 7.01 8.11 
Tobacco 1.14 1.12 
Guarseed 0.18 0.34 
Misc. Crops 8.33 9.57 
Non-foodgrains 31.88 37.08 
AU Crops 100.00 100.00 

Source: GOI, Ministty of Agriculture. 



ROLE OF IRRIGATION IN RAISING INTENSITY OF CROPPING 

B.D. Dhawan 

The paper attempts a fresh empirical investigation into the impact of irrigation on intensity of 
cropping. The all-India changes in intensity of cropping and irrigation are reviewed and results of 
regression analysis based on time series data for the period 1950-87 are presented. Cross-sectional 
data for 14 States are analysed through regression methodfor seven points of time, namely, 1953-57, 
1958- 62,1963-67,1968-72,1973-77,1978-82 and 1983-87. The results show that the relationship 
between intensity of cropping and irrigation is stable. Finally, we present some statewise preliminary 
estimates of the impact of irrigation on intensity of cropping and summarise the main findings. 

The key to year-round cropping of our limited 
land resource is widely perceived as the devel- 
opment of irrigation. In the monsoonal climate of 
2 to 4 months duration that we have in India, 
irrigation becomes practically a prior requirement 
for cropping the farm land during the dry period. 
This is especially true for crops which are on the 
field during the summer season. Thus the extent 
of rise in intensity of cropping following the 
development of irrigation facilities vitally hinges 
on the availability of irrigation water during the 
rabilsummer season vis-a-vis the khariflmonsoon 
season. 

Neverthless, in view of the admittedly slow 
increase in the level of intensity of cropping, some 
doubts arise now and then about the beneficial 
role of irrigation in enhancing intensity of crop- 
ping in India. Earlier, these doubts were power- 
fully expressed - and propagated - by V.K.R.V. 
Rao in his Panse Memorial Lecture in 1974. 
Despite the later signal work by Dharm Narain in 
this area, both in the conceptual and the empirical 
realms, doubts lingered on. Dhawan pointed out 
inter alia (a) the naivete of expecting one-to-one 
correspondence between intensity of cropping 
and irrigation, and (b) the paramount need in 
empirical investigation for reckoning with 'qu- 
ality of irrigation' via the seasonal orientation of 
irrigation facility instead of type of imgation 
[Dhawan, 19851. 

The case for a fresh empirical investigation into 
the impact of irrigation on intensity of cropping 
has arisen because of the following recent works. 
At one extreme, Rao, Ray, and Subbarao report 
some 'evidence of a mild increase in the impact 
of irrigation on cropping intensity' (emphasis 

added) mao et al, 1988, p. 691. At the other end, 
Alagh urges need for further enquiry into the 
relationship between intensity of cropping and 
irrigation, because he discerns the elasticity of 
intensity of cropping with imgation approaching 
zero in some selected states [Alagh, 19871. Satya 
Sai, taking the cue from Alagh, examines the 
relationship for the most imgated region of the 
nation, namely, Punjab-Haryana area, and reports 
that the impact of irrigation on intensity of 
cropping here during the post-HYV period has 
been lower than in the earlier pre-HYV period - 
but certainly not approaching zero [Satya Sai, 
19901. 

The basic essential framework for assessing the 
relationship between intensity of cropping and 
imgation, namely, the use of multiple regression 
technique, has been well laid by D h m  Narain 
and Roy [1980]. The same approach is followed 
in the present investigation. As the empirical 
findings are contingent on the definitions of the 
relevant variables, it is imperative that some 
consensus is reached among the investigators on 
definitional as well as procedural matters. This is 
precisely but briefly what is attempted in the Fist 
Section I on methodology. 

The all-India changes in intensity of cropping 
and irrigation are reviewed in Section 11. In 
Section 111, we present the results of our regres- 
sion analysis based on the all India time series 
data for the period 1950-87. To test whether the 
relationship between intensity of cropping and 
imgation has remained invariant over time. 
cross-sectional data for 14 States are analysed 
through regression method for seven points of 
time, namely, 1953-57, 1958-62, 1963-67, 
1968-72,1973-77, 1978-82 and 1983-87. These 

B. D. Dhawm is a Professor at the Institute of Economic Growth, Delhi. 
'Ihc present paper is part of a longish study. TmndF and New Tendencies in Indian Irrigated Agriculture on which the 

author is presently working. He is grateful to Prof. Dandekar, who perused the paper carefully and offered critical comments 
on methodology and results, and to H. S. Datta for assisiance in massive data gathering and computer processing. 
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results, which lend support to the hypothesis of 
stable relationship between intensity of cropping 
and irrigation at the national level, are discussed 
i n  the Section IV. In the next Section V we present 
some statewise preliminary estimates of the 
impact of irrigation on intensity of cropping. 
Finally, in Section VI, we summarise the main 
findings of the investigation. 

I. METHODOLOGY 

Though the measurement of irrigation's impact 
on intensity of cropping is an attempt to get at the 
area effect of irrigation development in the past 
(or in the future), the effect is not fully assessed 
to the extent irrigation has helped in the past in 
the expansion of net sown area itself. There is no 
denying that a part, albeit a small one, of the 
substantial increase in net cropped area over the 
years has been aided by irrigation. This part of the 
area effect of irrigation can be captured in 
regression analysis either by relating gross 
cropped area to total irrigated area, or by rede- 
fining intensity of cropping as per the FA0 
procedure, whereby gross cropped area is 
expressed as  a percentage of cul tivable instead of 
cultivated area. We, however, refrain from 
departing from the conventional procedure. The 
area effect of irrigation estimated in this manner 
is more relevant for planning purposes because of 
the perception that scope (as well as  the need) for 
further increase in net sown area in India does not 
exist any more. 

It i s  necessary that we comprehend the true 
import of a measure of intensity of cropping. Its 
meaning is aplly conveyed by 'multiple crop- 
ping', which has bcen used interchangeably in the 
Indian literature. This alternative term connotes 
the number of crops raised during an agricultural 
year from a given plot of land under plough. And 
to distinguish this from the phenomenon of mixed 
cropping in subsistence farming -- wherein two 
or more crops are sown together simultaneously 
-- arider is added, that from the same plot of land 
the crops are raised sequentially, that is, one after 
the other, during a single agricultural year. 

Indian researchers have tried to modify the 
conventional measure of intensity of cropping by 
bringing in the  addcddimcnsion of crop duration. 
This modification has bcen with a view to getting 

nearer to the concept of intensity of land use per 
annum. For this purpose two routes have been 
adopted. In one, less frequented route, cropwise 
durations measured in months are averaged by 
using crop areas as weights, and later expressing 
this weighted crop duration as per cent of 12 
months of a year. h e  other route, which has 
become more common, is to enhance the reported 
area of long duration crops by a factor of two if 
these are two seasonal (like cotton, chillies and 
tobacco) - and by a factor of three if these are 
annual crops like sugarcane - while computing 
intensity of cropping in the usual conventional 
manner. Without such modification, the useful- 
ness of knowing simply the number of crops 
grown per year stems from the significance of 
demand for hired labour which is known to be 
substantial for both sowing and harvesting times. 
Evidently, the more the crops, the greater the 
income/welfare implications for the landless class 
dependent on hiring out their labour power. 

In the measurement of the impact of irrigation 
on intensity of cropping two methodological 
points are of great pertinence. These are about (i) 
the way one defines both iriigation and intensity 
of cropping in one's empirical investigation and 
(ii) the choice of the regression model. Before 
taking up these points one by one, we would like 
to underscore another related aspect, namely, the 
role of the data base used in the measurement 
work. Evidently, the results are going to be 
affected thereby, sometimes in a known direction 
aqd more often in unknown direction. Let us 
concretise this aspect with specific instances. 

We have two sources of data on the progress of 
irrigation in India. The plan documents constitute 
one source, the other being land utilisation sta- 
tistics published in the documents of the depart- 
ments of agriculture of the States and at the 
Centre. The fist  source gives imgation progress 
in terms of irrigation capacity (called created 
irrigation potential) and actual utilisation, dis- 
tinguished also by two irrigation categories, 
namely, major and minor irrigation works. These 
statistics are in gross terms, that is, these indicate 
how much crop-area is irrigablelirrigated in a 
given year. 

The other source, on the other hand, gives 
statistics of only actual irrigated area in a year, 
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though with many more details. For one, we get regression models used in the study are outlined. 
information both in gross and net terms, that is to Finally, a few 05servations on possible biases in 
say, gross irrigated area and net irrigated area. For the estimates are made. 
another, each of these is further distinguished: Definitions: In our investigation, no adjustment 
gross irrigated area is detailed by major crops and for crop duration i s  done to the usual measure of 
crop groups, whereas net irrigated area is cate- intensity of cropping, namely, the ratio of gross 
gorised usually by four principal sources like cropped to net cropped/sown area. As per con- 
canals, wells, tanks, and other sources of vention, this ratio is expressed in per cent terms. 
irrigation. This simplifies the task of interpreting the 

Researchers have primarily used the land uti- regression coefficient of irrigation variable, 
lisation statistics. As statistics of gross cropped which too is conventionally put in per cent terms, 
area and net sown area (required for measuring that is, irrigated area expressed as a percentage of 
intensity of cropping) are also available from this net sown area. But it must be recorded here that 
very source, data compatibility is maintained. intensity of cropping, when mentioned in pure 
Had they used irrigation siatistics from the plan ratio or fractional form, is truly a straightforward 
documents instead of departments of agriculture, indicator of the average number of crops obtained 
they would have most likely ended up showing by farmers from a unit of land area in a single 
reduced impact of irrigation on intensity of year. Thus in fractional form a magnitude of 1.27 
cropping; because the magnitude of gross irri- for intensity of cropping for 1987-88 is more 
gated area reported in the plan documents tends communicative than the corresponding value of 
to be higher than the one reported in the land 127 in percentage terms. 
utilisation statistics. This divergence is attributed Dharm Narain and Roy deal with the problem 
to the sluggishness of the 'patwaris' and 'kar- of crop duration by dropping the area under 
nams' (who supply data on land utilisation to the sugarcane from both the measure of intensity of 
department of agriculture) in recording fully the cropping and the irrigation ratio [Dharm Narain 
change in irrigation status of fields on the one and Roy, 19801. It is noteworthy that theirrigation 
hand, and to the overzealousness of irrigation impact so estimated did not differ from the one 
engineers/administrators to report impressive arising by the use of unmodified measure of 
progress in irrigation development to the planners intensity of cropping (as well as irrigation ratio). 
on the other. On this ticklish issue Dhawan observed that the 

As for  he reliability of the basic land utilisation adjustment for crop duration aspect, if it must be 
statistics, two observations are necessary. First, done by a researcher, ought to be done on both 
the reliability varies between ryotwarisrates (with the variables [Dhawan, 19881. Otherwise, 
administrative machinery for maintaining land regressing the intensity of cropping adjusted for 
records) and permanent settlement states of crop duration on unadjusted irrigation ratio is 
Kerala, West Bengal, and Orissa (for the latter bound to yield an upward biased estimate of 
states, cadastral surveys are used for building up irrigation's impact on cropping intensity, thereby 
land utilisation data). Second, as the village creating an incorrect impression of more than the 
'patwari' got entrusted with extra duties over actual impact of irrigation. Even if no regression 
time, and as the supervision in data compilation analysis is attempted, say, in an evaluation study 
declined with the passage of time, apprehension on investment in a minor inigation work, nor any 
has grown that the quality of data is poorer now attempt made to relate change in intensity of 
than before. These facts should make the cropping to the corresponding change in the 
researcher very circumspect in drawing conclu- irrigation ratio, the user of such a report might get 
sions from his empirical findings. an exaggerated view of the beneficial role of 

In what follows theestimational procedureused irrigation in raising intensity of cropping. The 
in this study is spelt out. To begin with, defini- scope for such an exaggeration is greater when 
tional questions regarding intensity of cropping investment in irrigation radically alters crop 
and inigation variables are taken up. Next, pattern in favour of long duration crops like 
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sugarcane and cotton. 
The question of defining irrigation is essentially 

one of choosing between gross and net irrigated 
areastatistics.TFhere isnodisputing that the extent 
of expansion in irrigation facilities is better 
reflected by the increase in gross rather than net 
irrigated area. While computing net irrigated area 
the farm land area benefiting from irrigation 
during at least one of the three crop seasons 
(kharif, rabi, and summer) in an agricultural year 
is getting measured. Gross imgatd area, on the 
other hand, is the sum of area under all crops 
grown under irrigated regime during all the three 
crop seasons. It thus reflects crop acreage in 
contrast to land acreage protected or benefited by 
irrigation development. 

The difference between gross and net inigated 
area is land area irrigatcxl in more than one crop 
season in a year. With the development of tuhe- 
wells and reservoir-backed canal irrigation, lands 
within their commands are increasingly getting 
irrigated in two to three seasons of the year in 
contrast to practically one-seasonal irrigation 
provided earlier by diversion canals, tanks, and 
shallow wells. This has led to a fasterrise in more 
than once irrigated land (sometimes called irri- 
gated land that is double cropped) than net irri- 
gated land area. As a result, the ratio of gross to 
net irrigated land, called intensity of irrigation, 
has risen over time. 'This ratio is also widely 
deemed as a measure of 'quality of irrigation', as 
also a measure of intensity of cropping. on ini- 
gated lands. That it is incorrect usage in the latter 
sense has bwn argued by Dhawan [1985]. 
Evidently, relating intensity of cropping to net 
irrigated area (expressed as per cent of net sown 
area) is bound to result in an overstated impact of 
imgation on intensity of cropping. 

Dhawan argued that the appropriate specifica- 
tion of irrigation variable in intensity of cropping 
analysis is not net but gross irrigated area (as per 
cent of net sown area), which is also t.he measure 
used in irrigation planning in India -- an irrigation 
project report seldom mentions irrigation devel- 
opment in net irrigated terms [Dhawan, 19851. 
The conventional regression analysis has 
certainly improved by adding to it another im- 
gation variable, namely, intensity of irrigation, 
first attempted by Dharm Narain and Roy [19801. 

This improvement is now widely believed to 
reflect the quality aspect of the basic irrigation 
variable viz. net irrigated area. This is true upto a 
point. In fact, Dharm Narain and Roy are clearly 
on record that quality of irrigation in terms of the 
seasonal character of imgation is imperfectly 
captured through intensity of irrigation. An 
alternative route to quality aspect of irrigation has 
been to split total irrigated area variable into its 
component variables, namely, areas under tanks, 
canals, wells/tubewells, etc., all expressed as per 
cent of net sown area. This route was also 
explored by Dharm Namin and Roy [1980]. 
Dhawan had made two observations in regard to 
these attempts to get at the quality of irrigation in 
the regression analysis (Dhawan, 198111. 

First, a single irrigation variable, defined as the 
ratio of gross irrigated area to net sown area, 
wouldequally well serve the purpose at hand, thus 
obviating the need for two separate ratio vari- 
ables, namely, the ratio of net imgated area to net 
sown area and the ratio of gross to net inigated 
area. Readers would note that in the single sug- 
gested variable are subsumed the other two 
variables, as the first one is a product of the latter 
two. And statistically informed readers would 
know that the two variable procedure means loss 
of one 'degree of freedom' in estimation. Second, 
the quality of irrigation, in the context of intensity 
of cropping analysis, is better captured by the 
season-wise orientation of imgation than by three 
main types of imgation, namely, canals, wells, 
and tanks under which irrigation statistics are 
usually distinguished in the official documents. 
This is amply demonstrated in the present 
investigation. 
TheRegression Model: Both linear andnon-linear 
specifications have been employed i n  the litera- 
ture on intensity of cropping analysis carried out 
within the multiple regression framework. For a 
variety of considerations, double logarithmic 
format is not commended. Two of these may be 
mentioned here. First, 'a log-linear specification 
is not appropriate as it envisages the intensity of 
cropping to be zero when irrigation level too is 
zero - in rainfed farming conditions of India the 
intensity of cropping, when expressed in per cent 
terns, is anticipated to be a little over 100' [Satya 
Sai, 1990, p. 2991. Second, intensity of cropping, 
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though positively related with rainfall variable, 
does not change inconstancy with rainfall. Yadav 
reports a parabolic (i.e. quadratic) relation 
between intensity of cropping and normal rainfall 
across Indian states [Yadav, 19901. 

Multiple regression analysis can be carried out 
with cross sectional as  well as time series data. 
The all-India results in the present study are 
derived both from a cross section of data on 14 
states and from time series data for the country as 
a whole. The cross sectional results are obtained 
for different points of time, so as to test the 
hypothesis of a stable impact of irrigation on 
intensity of cropping. 

Though the basic model for analysis is the same 
for both cross-sectional and time series data, in 
practice there are differences arising mainly 
because of data (and time resource) constraints 
on some needed variables. In what follows, we 
spell out the methods and procedures employed 
in this study. We begin with the cross-sectional 
model used for all-India analysis, which is of 
central concern in the present study. This is 
undertaken primarily to assess if the relationship 
between intensity of cropping and irrigation is 
weakening (or mildly improving) over time. In 
the cross-sectional analysis the following model 
is used in the present study. 

where: CI = conventional measure of intensity of 
cropping i.e. ratio of gross to net sown area (per 
cent); IRR = irrigation ratio of gross irrigated to 
nct sown area (per cent); K = K-factor indicating 
orientation of irrigation in a state towards the 
kharif season (fraction); RAIN = normal rainfall 
of a state (cm). a, b, c ,  d and e are parameters to 
be estimated. 

The parameters a, b and d are expected to be 
positive,and the parameters c and e tobe negative. 
Whilc CI and IRR are obtained from the official 
statistics of gross cropped area, net sown area and 
gross irrigated area, statewise RAIN data shown 
in Table 1 are obtained from Yadav [ I  9901. These 
rainfall values for each state are the same as given 
in Rao et a1 except for the difference in respect of 
Punjab, for which Yadav gives 59 cm and Rao er 
a1 70 cm [Rao et al, 1988, Table 5.6, p. 701. 
Statewise values of the K-factor given in Table I 

are from Yadav [1990]. It may be noted that these 
are the averages of three years 1983-84 to 1985-86 
[Dhawan, 1988, Table 4.5, p. 941. 

In an alternative specification, an attempt has 
been made toreplace both the irrigation variables, 
namely, IRR and K, by three types of imgation. 
That is to say, we introduce net irrigated areas 
under canals, wells and tanks all expressed as per 
cent of net sown area. Year-wise cross sectional 
regressions showed remarkable stability over 
time. It was, therefore, decided to pool data for 5 
continuous years. The 14 states included in the 
cross-sectional analysis are listed in Table 1, 
which also gives the normal rainfall and the 
K-factor values for each state. 

TABLE 1. NORMALRAINFALL AND K VALUES IN DIFFERENT 
STATES 

States Normal Rainfall , K - Factor 
(m> (1983-85) 

Andhra Pradesh 89 0.69 
Bihar 1 29 0.47 
Gujarat 74 0.46 
Haryana 70  0.28 
Kamataka 82 0.79 
Kerala 275 0.50 
Madhya Pradesh 1 23 0.38 
Maharashtra 9 1 0.54 
Orissa 157 0.87 
Punjab 59 0.37 
Rajashan 49 0.08 
Tamil Nadu 99 0.71 
Uttar Pradesh 108 0.27 
West Bengal 70 0.74 

For all-India time series analysis, the following 
model could be operationalised: 

CI = a + b.IRR + d. INDEXRAIN ... (2) 

Here, CI and IRR are defined in the same earlier 
manner, and INDEXRAIN is an index of weather 
conditions. As there is no index of rainfall at the 
national level (the Meteorological Department 
provides actual rainfall variations for each of the 
35 meteorological divisions), we have two 
options before us. The first is to use a dummy 
variable for drought years like 1987-88,1979-80, 
1966-67,1965-66and 1957-58 in our time series 
analysis. This would surely take care of the 
perceptible dip in intensity of cropping in these 
years when the irrigation ratio tended to rise. The 
second option, which we have gone in for, is to 
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use fluctuations in the available index of agri- 
cultural output around the trend line as a proxy 
for rainfall conditions. To such fluctuations, 
measuredin percentage terms, we have added 100 
to get an index of rainfall for each year in our time 
series. 

In the alternative specification, model (2) is 
modified, replacing the irrigation variable by its 
three principal components of canal-irrigated 
area, well-irrigated area and tank- irrigated area, 
all expressed as per cent of net sown area. 

Both the models (1) and (2) suffer from the 
omission of relevant variables like tractorisation, 
other mechanisation, and labour availability. As 
these omitted variables are positively related with 
both intensity of cropping and irrigation, one may 
apprehend the presence of an upward bias in the 
estimated coefficient of irrigation variable. In the 
estimational work based Qn the model (1), note 
may be taken of twodeficiencies: (i) the exclusion 
of weather conditions and (ii) the use of the same 
K-values for all the cross sections. A priori it is 
difficult to conjecture about the effect of such 
deficiencies on our estimates of impact of irri- 
gation on intensity of cropping. 

Dt. REVIEW OF PROGRESS IN IRRIGATION AND ITS IMPACT ON 
INTENSITY OF CROPPING 

been very steady around the trend line. Though 
the intensity of cropping tended to dip in years of 
drought and spurt slightly in above-normal rain- 
fall years, yet the coefficient of variation around 
the trend line was only about 6 per cent. 

Gross irrigated area under crops, as per the land 
utilisation statistics, rose from about 22.6 million 
hain 1950-51 toabout 28.0 million hain 1960-61, 
38.2 million ha in 1970-71, 49.9 million ha in 
1980-81 and 55.6 million ha i n  1987-88. Its 
annual rate of growth comes to 2.72 per cent. In 
the same period, there occurred some increase in 
net sown area (it rose from 118.75 million ha in 
1950-51 to 140.51 million hain 1986-87). Hence, 
the irrigation ratio, defined as the ratio of gross 
irrigated area to net sown area, rose at a lower rate 
of about 2.32 per cent per annum. 

More specifically, the imgation ratio rose from 
a level of about 19 per cent in 1950-51 to about 
41 per cent in 1987-88. Of course, the conven- 
tional measure of imgation ratio, expressed as a 
ratio of net irrigated area to net sown area, shows 
a lower progress; it rose from about 17 to about 
32 per cent in the same period. (A similar picture 
emerges on the basis of the third possible measure 
of the irrigation ratio, namely, ratio of gross 
irrigated to moss crov~ed area, which rose from 

Salient Changes: Intensity of cropping on a net alGel18 to 33 per c e k n  the above period). Thus, 

sown area of the order of 140 million ha is it is obvious that the impact of irrigation expan- 

presently around 130 per cent. That is to say, sion on intensity of cropping is ceteris paribus 

hardly 1.3 crops on the average are being raised bound to appear higher if conventional measure 

on our land under plough. This is far away from of irrigation ratio is used. In fact, Satya Sai reports 
the desired target of at least double, if not hple, an impact of about 0.95 wcenage  point rise in 
cropping of our limited land resource. In point of of cropping corresponding to one per- 
fact, no state in the country has yet reached this centage point increase in the conventional ini- 
landmark. The best achievement in this regard is gationratioduringthe~eriod 1950-52 to 1982-83 
from the state of Punjab, where a level of 176 per [Sat~a Sai, 19901- But the same impact reduces 
cent of intensity of cropping was recorded in to about 0.61 percentage points cones~onding to 
1987-88 when the all-India level stood around One point rise in the iIT&ition ratio as defined in 
127 per cent. the present study. 

Over time, there has been a perceptible, albeit Since 195 1. there have been several noteworthy 
slow, rise in intensity of cropping at the national changes in imgation facilities. ~irst ,  their 
level (as well as in most states). The all-India regional dispersal became less uneven. This was 
average has risen from a level of 11 1 per cent in mainly because of more even development of 
1950-51 to 118 per cent in 1970-71, 123 per cent inigation under the public aegis. Of course, this 
in 1980-8 1, and on to 127 per cent in 1987-88, the wasoffset tosomeextent.by increase in inter-state 
latest year taken in our analysis. This uptrend in disparity i n  irrigation expansion within the 
intensity of cropping implies a rate of growth of farmers' own ownership. Second, the composi- 
about 0.35 per cent per annum. This growth has tion of irrigation underwent noticeable changes. 
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More significantly, the expansion was fastest in 
ground water irrigation which registered agrowth 
rate of nearly 4 per cent per annum. In contrast, 
canal irrigation increased by 1.9 per cent per 
annum but far more steadily. The third most 
important source of imgation, namely, tanks, 
diminished at the annual rate of 0.7 per cent per 
annum during the period under study. The com- 
parative data for the three sources of irrigation, 
which now account for over nine-tenths of total 
irrigation, are given in Table 2. 

TABLE 2. ANNUAL GROWTH RATES. AIDNGWITH 
FLUCTUA~ONS, IN IRRIGATION SOURCES 

Sr. Source Growth Fluctuations 
No. rate around the trend 

line i.e. coefficient 
of variation (%) 

1. Wells (including tube- 4.0 10.0 
wells) 

2. Canals 1.9 2.1 
3. Tanks (-) 0.7 10.8 
4. All Sources: 

(a) net imgated area 2.2 2.3 
basis 

(b) gross imgated area 2.7 2.5 
basis 

started getting water replenishments from new 
canals within whose commands these happened 
tobe located. The benefit of such supplementation 
were offset to some extent by degradation of 
forest and soil cover in catchment areas of the 
tanks. 

As a result of the aforesaid changes, the one- 
season character of Indian irrigation system was 
further attenuated. Consequently, area irrigated 
more than once during ul agricultural year grew 
much faster (5.6 per cent per annum). Thus the 
ratio of gross to net irrigated area improved from 
1.08 in 1950-5 1 to 1.29 in 1986-87. 

m. RESULTS OF ALLINDIA REGRESSION ANALYSIS 
(1950-51 TO 1987-88) 

When intensity of cropping is regressed 
simultaneously both on irrigation and the proxy 
for rainfall variable, the regression coefficients of 
irrigation as well as rainfall turn out to be statis- 
tically significant. The coefficient of the irrigation 
ratiovariableis around0.65, with a smallstandard 
error of about 0.02. The estimated regression 
equation, given below, is a very good fit to the 
data, R' attaining a value of about 0.98. 

Differences in growth rates of different sources C2 = 91.21 + 0.6176IRR 
of imgation favoured well irrigation whose rel- (2.19) (0.0175) 
ative share rose from 29 per cent in 1950-5 1 to 49 + 0.0925 INDEX RAIN. ... (3) 
per cent in 1986-87. Within wells, the shift was (0.0217) 

from the traditional janimal/human operated) dug RZ= 0.9758 n = 38 
or open wells to tubewells and dugwells equipped 
with power pumps. Reported area under tubewell where: CI = all-India intensity of cropping (%); 
irrigation in 1986-87, namely, 12.2 million ha, IRR = irrigation ratio (gross irrigated area as % 
considerably exceeded the corresponding area of of net sown area). INDEX RAIN =: proxy for 
8.8 rniliion ha under dugwell irrigation. Over all-India rainfall index 
time, diesel driven pumps have in turn k e n  (Figures in parentheses are standard errors). 
replaced by electric ones. Because of marginally Bearing in mind that the regression coefficient 
lower rate of growth recorded by canal irrigated of irrigation variable is probably overestimated 
area vis-a-vis total net irrigated area, its share in due to the omission of variables like uactorisation 
total irrigation diminished from 40 per cent in from the equation (31, it is found that the 
1950-5 1 to 3 8  per cent in 1986-87. Within canal relationship between intensity of cropping and 
irrigation, newer canal works were increasingly irrigation ratio is not of one-to-one correspon- 
backed with storage reservoirs as compared to dence as per the general perception in this regard. 
earlier works which simply diverted river flows. However, it turns out lo be much better than that 

Another noteworthy development in Indian predicted by Dhawan earlier in 1988: the esti- 
irrigation has been the riseof conjunctiveness or mated regression coefficient of about 0.65 is 
jointness in inigation. On the one hand, many higher than the predicted magnitude of 0.48 
canal and tank irrigators acquired access to pri- [Dhawan, 19881. 
vate well irrigation. On theotherhand,some tanks Our effort to estimate &he irrigation impact by 
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type of irrigation does not prove rewarding. 
Below we give the estimated regression equation 
in this regard. 

CI = 91.16 + 1.31 NCANAL + 1.12NWELL 
(2.52) (0.39) (0.20) 

t 3.36 NTANK t 0.07 INDEXRAIN ... (4) 
(0.68) (0.02) 

where, NCANAL, NWELL and NTANK stand 
for net irrigated areas under canals, wells, and 
tanks, respectively, each expressed as a percent- 
age of net sown area. 

The problem with equation (4) is that tank 
irrigation tms out with maximum effect on 
intensity of cropping, with its regression coeffi- 
cient acqlliring an incredible magnitude of 3.36. 
Since it is  statistically significant, it cannot be 
dropped and the equation reestimated. The esti- 
maes appear to have been affected by two cir- 
cumslaqces. First, there exists high 
multicollinearity on the one hand, and high 
individual con-elation of two explanatory vari- 
ables (canals and wells) with intensity of cropping 
on the other, as  is evident from the following 
correlation matrix. 

- - - - 

CI NCANAL NWELL NTANK 

CI 1.00 0.97 0.97 (-1 0.80 
NCANAL 1.00 0.98 (-) 0.86 
NWELL 1.00 (-) 0.91 
NTANK 1.00 

Second, statistics of irrigated area by type of 
irrigation are being compiled on the basis of net 
area, not gross irrigated area. This specification 
error in the explanatory variables might distort 
the regression estimates. In view of these two 
circumstances the results of equation (4) cannot 
be acceptcd at their face value'. 

IV. RESUI-TS OF CROSS SECTIONAL ANALYSIS 

Because of two reasons, w c  expect somewhat 
better rcsults (in statistical sense) from our cross 
sectional than preceding tcmporal analysis. For 

one, the degree of mnlticollinearity among vari- 
ables is expected to be lower. For another, spec- 
ification of the model for cross sectional analysis 
is better, as we have included seasonal orientation 
of irrigation as an additional explanatory variable 
[vide model (111. 
Cross Section of 1983-84 to 1987-88: The fol- 
lowing estimated equation for t.he cross section of 
14 states for the 5-year period 1983-87 yields an 
irrigation impact value of about 0.46 for each unit 
change in irrigation ratio: 

CI = 66.95 + 0.46 IRR + 0.6618 RAIN 
(5.92) (0.03) (0.101 1) 

All the regression coefficients have the 
expected signs and are statistically significant. 
The coefficient of multiple determination is rea- 
sonably good. Needless to add, the regression 
coefficient of irrigation, though much less than 
the one obtained through time series analysis, is 
nearer the value of 0-48 predicted by Dhawan 
[1988]. 

When we estimate the model (1) by type of 
imgation specification, the results are, once 
again, unsatisfactory. The. estimated equation is 
as follows: 

CI = 69.51 + 1.37 NCANAL + 0.38 NWELL 
(4.97) (0.15) (0.11) 

- 1.42 NTANK + 0.5 149 RAIN 
(0.29) (0.0723) 

Though R' is very high and all the regression 
coefficients of this equation are statistically sig- 
nificant, the impact of tank irrigation on intensity 
of cropping turns out to be negative while the 
impact of canal irrigation vis-a-vis well irrigation 
is three times larger. Dropping tank irrigation, we 
still get the incredible result of canal irrigation 
development leading to improvement in intensity 
of cropping twice as much as from well irrigation 
development, as can be seen from the following 
equation: 
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CI = 71.76 + 1.18 NCANAL + 057 NWELL 
(5.74) (0.17) (0.13) 

+ 0.4069 RAIN - 0.0007 RAW ... (7) 
(0.08) (.0002) 

Some problem of multicollinearity, though of a 
lower degree than that in the case of time series 
data, is discernible, especially between canal and 
well irrigation, as shown in the following corre- 
lation matrix. 

- - - 

CI NCANAL NWELL NTANK 
- 

CI 1.00 0.78 0.66 (-) 0.21 
NCANAL 1.00 0.81 (-) 0.07 
WELL 1.00 (-) 0.29 
NTANK 1.00 

Trend in Irrigation Impact: The trend over the 
years can be judged by studying the changes in 
the coefficient of irrigation ratio obtained from 
each cross section for the 7 points of time. The 
complete regression equations are given in Table 
3. One discerns signs of an upward drift in the 
impact of irrigation on intensity of cropping. 
More specifically, the regression coefficient of 
irrigation ratio moved as follows: 0.40 in 
1953-57, 0.42 in 1958-62, 0.39 during 1963-67 
and 1968-72,0.42 during 1973-77, 0.43 during 
1978-82, and 0.46 during 1983-87. However, the 
differences are statistically not significant. 
Therefore, the evidence is in favour of the 
hypothesis that the impact of irrigation on 
intensity of cropping remains more or less the 
same over time, somewhere betwc.cn 0.39 and 
0.46. 

Sr. Periods of n Constant Regression coefficients with standard errors 
No. cross sectional 

analysis 
IRR RAIN RAIN= K R~ 

V. STATEWISE OF IRRIGATION EXPANSION 
ON INTENSITY OF CROWING 

So far, we have discussed the impact of irriga- 
tion development on intensity of cropping at the 
all-India level. In this section, we shall present 
the time series results for a number of states, 
namely, Uttar Pradesh, Rajasthan, Punjab, 
Haryana, Maharashtra, Tamil Nadu, Gujarat, 
Madhya Pradesh, Karnataka, and Andhra Pra- 
desh. We begin with the state of Utlar Pra&sh, 

the state with the largest irrigated acreage. 

Uttar Pradesh: 

Net sown arcaofthis statelnow about 17million 
ha, has risen very steadily at the rate of about 0.13 
per cent per annum during the 38 years period 
1950-88. During the same period, gross cropped 
area rose faster at the annual rate of about 0.60 
per cent, with the result that intensity of cropping 
improved from about 123 to about 143 per cent 
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(it touched the level of 146 per cent in 1986-87, 
a non-drought year). This improvement bears a 
very close relation with the expansion in gross 
imgated area, which rose from about 5 million ha 
in 1950-51 to nearly 14 million ha in 1987-88. 
While the conventional irrigation ratio stood at 
about 59 per cent in 1987-88, the ratio of gross 
irrigated area to net sown area was 81 per cent. 
The rateof expansion in gross irrigated area works 
out to about 3 per cent per annum, which is 
somewhat above the corresponding national rate 
of expansion (2.7 per cent) and is along a rather 
steady path (CV around trend line = 7.8 per cent). 
Well irrigation has expanded faster than total 
irrigation, as revealed by the following statistics: 

Growth rate CV around 
trend line 

1. Net canal area 1.89 6.5 
2. Net well area 3.42 9.7 
3. Net tank area 1.50 NS 47.3 
4. Net (total) irrigated area 2.46 6.8 

NS = not significant ; CV = coefficient of variation (%) 

The temporal rnovemcnts in tank-irrigated area, 
as shown above, rcquire acautionary explanation. 
Thc high fluctuations and the positive rate of 
growth in tank irrigation (though statistically 
insignificant) havc arisen because of extremely 
low valucs for the three initial years, 1950-53 (50 
to 60 thousand ha as compared to between 370 
and 490 thousand ha for the subsequent period 
1953-66). Since the corresponding magnitudes 
under 'othcr sources' of irrigation are unduly high 
for these three years, it appears to be a simple case 
of error of classification. Actually, between 
1953-54 and 1987-88 net tank area shrank sub- 
stantially from about 0.5 million ha to about 0.1 
million ha. Thus the true change in the 
composition of state irrigation is revealed by the 
following rclative shares: 

Average per cent share in total 
irrigation 

1953-55 1985-87 
1. Wells (including tube- 49 64 
wells) 
2. Canals 36 32 
3. Tanks 9 1 
4. Other sources 6 3 

Total 100 100 

The improvedshareof well irrigation in the state 
irrigation is owing to explosive development of 
tubewell irrigation, much more in the private than 
in the public sector. In point of fact, dugwell 
irrigation has declined in absolute terms all over 
U.P., includingEast U.P. According toprasadand 
Sharma [1991], area under tubewell irrigation 
even in East U.P. shot up from 0.08 million ha in 
1950-51 to 2.10 million ha in 1984-85, while the 
area under open wells fell from 1.20 million ha to 
0.15 million ha in the same period. In 1984-85, 
this region of the state of U.P. had nearly 600 
thousand shallow tubewells in the private sector, 
and 9 thousand deep tubewells in the public 
sector; the number of dugwells was about 280 
thousand. 

Irrespective of the measure of irrigation 
development, intensity of cropping and irrigation 
ratio are found to be strongly correlated (r = 0.93) 
despite large fluctuations in weather conditions 
during the period under study. Of course, during 
years of severe drought the intensity of cropping 
tended to dip a bit below the preceding year's 
level, or the trend value predicted by irrigation 
level, as shown by the following statistics: 

Drought year Intensity of  cropping 

actual uend value 
127.05 127.93 
127.48 129.44 

Leaving out 1950-53, the regression analysis is 
carried out for the 35-years period 1953-88. 
Rainfall variable in this analysis consists of 
deviations from normal rainfall for the two 
meteorological divisions of East and West UP. 
Normal rainfall for East U.P. division is 1014 mm 
which is higher than the normal rainfall of West 
U.P. division, namely 940 mm. These deviations, 
measured in percentage terms, are found quite 
collinear. Because of this collinearity both rainfall 
variables turn out to be statistically insignificant, 
as shown by the equation below: 

CI = 110.28 + 0.46 IRR + 0.007 EAST RAIN 
(1.50) (0.03) (0.019) 

+ 0.046 WEST RADI 
(0.029) 
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For reflecting weather conditions during the 
period under study we have aggregated the rain- 
fall for the two divisions. Both rainfall and irri- 
gation are positively correlated with intensity of 
cropping, as revealed by the following equation: 

where: CI = intensity of cropping (%); IRR = 
irrigation ratio (%); RAIN = sum of rainfall for 
two meteorological divisions; (Figures in paren- 
thesis are standard errors) 

It is found that one perccntage point rise in 
irrigation ratio in U.P. gives rise to 0.45 per- 
centage point rise in intensity of cropping. 
However, this impact value of irrigation is well 
below the magnitude of 0.73 predicted earlier by 
Dhawan [1988]. 

Regressing intensity of cropping on three types 
of irrigation and rainfall, w e  obtain two ques- 
tionableresults. One, the impact of tank irrigation 
on intensily of cropping is not only negative and 
statistically significant but also very substantial. 
Second, the impact by canals turns out to be much 
higher than that by wells. The multiple regression 
equation is as follows: 

CI = 117.83 + 0.79 NCANAL + 0.28 NWELL 
(4.83) (0.27) (0.12) 

- 3.94 NTANK + 0.0023 RAIN ... (10) 
(1.20) (0.0006) 

where NCANAL, NWELL and NTANK are net 
area under canals, wells (including tubewells) 
and tanks, respectively, all measured as per cent 
of net sown area. Figures in parenthesis are 
standard errors. 

The odd results might be due to multicolli- 
nearity, though all independent variables ilave 
statistically significant coefficients. 'fie 
correlation matrix is as follows: 

IC NCANAL NTANK NWELL 
IC 1 .GQ 0.96 (-1 0.95 0.96 
NCANAL 
NTANK 
W E L L  

Rajasthan: 

The intensity of cropping on 15 million ha of 
net sown area in this arid state is low. It has risen 
from a level of 105 per cent in 1950-5 1 to 1 16 per 
cent in 1987-88, the annual rate of rise being 0.27 
per cent. Of course, the net sown area itself rose 
substantially over time, the annual rate of growth 
being at the rate of one per cent per annurn. The 
imgation coverage remains modest despite 
expansion in gross imgated area at the rate of 3.4 
per cent per annum. The gross imgated area was 
about4 million hain 1987-88, when the irrigation 
ratio was 35 per cent. Canal imgation expanded 
at the rate of 4.6 per cent per annum, and well 
irrigation at the rate of 3.1 per cent. Tank irriga- 
tion, however, did not expand. It exhibits !arge 
year-to-year fluctuations (CV = 40 per cent). 
Even canal and well irrigation do undergo con- 
siderable year-to-year fluctuations: for canal 
imgation CV is 13.6 per cent and for well 
irrigation 8.9 per cent. The relative composition 
of different sources of irrigation, given below, 
shows the predominant position of well irrigation, 
which is the least unstable source of irrigation, at 
present as well as in the early fifties. 

Net area undec 1952-53 1987-88 
(000 ha) (000 ha) 

1. canals 237 1,079 
2. tanks 144 75 
3. wells 847 2,118 
4. other sources 45 44 
'rod 1,274 3,327 

Leaving out data for 1950-52 (because of 
stickiness), the estimated regression equation for 
the period 1952-88 is as follows: 

+ 0.002 RAINWEST ... (11) 
(O.C"l'3) 

where RAINEASTand RAINWEST stand for per 
cent deviation from normal rainfall of East ( N = 
698 mm) and West (N = 335 mm) Rajasthan. 
Figures in parenthesis are standard errors. 
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Each percentage point rise in irrigation ratio 
leads to about 0.60 percentage point rise in 
intensity of cropping which is well below the 
magnitude of 0.92 for this state predicted in 
Dhawan [19881. The statistical insignificance of 
the coefficient of rainfall variable for West 
Rajasthan is unexpected for this arid state and is 
due to collinearity between the two rainfall 
variables. This becomes clear when we run the 
folIowing regression equation in which rainfall 
(of West Rajasthan) emerges as significant vari- 
able. 

CI = 97.29 + 0.55 IRR + 0.0099 RAINWEST ... (12) 
(1.43) (0.06) (0.0027) 

When we combine the two rainfall variables 
into a single one, by giving a weight of 0.6 to 
rainfall for East Rajasthan and 0.4 to rainfall for 
West Rajasthan, we obtain the following regres- 
sion equation: 

CI = 93.56 + 0.59 IRR + 0.01 1 RAIN ... (13) 
(1.66) (0.05) (0.002) 

R2 of this equation is only slightly lower than 
that of equation (1 1). 

When irrigation is distinguished into canal, 
well, and tank irrigation, we have, once again, a 
negative coefficient for tank irrigation though 
statistically it is insignificant (Eq. 8). Hence in 
Eq. 9, we have dropped the NTANK variable. 
That well irrigation has greater impact on inten- 
sity of cropping than canal irrigation is evident in 
both the equations. 

CX = 94.50 + 0.47 NCANAL + 0.84 NWELL 
(2.54) (0.34) (0.23) 

- 1.38 NTANK + 0.0098 RAINBAS'T 
(0.91) (0.0031) 

= 92.53 + 0.56 NCANAI, + 0.91 NWELL 
(2.23) (0.34) (0.23) 

+ O.OOS)Z RAINEAS?' + 0.0019 RAINWFST ... (15) 
(0.0030) (0.0039) 

The statistical insignificance of the coefficient 
of canal irrigation in equations (14) and (15) is 
due to high correlation between canals and wells 
(r = 0.85). If we use single, weighted rainfall 
variable, as in equation (13), the equations (14) 
and (15) acquire the following form: 

CI = 95-18 + 0.49 NCANAL + 0.81 NWELL 
(2.25) (0.33) (0.22) 

- 1.44 NTANK + 0.014 RAM ... (16) 
(0.89) (0.003) 

CI = 93.30 + 0.59 NCANAL + 0.86 NWELL 
(1.97) (0.33) (0.23) 

+ 0.012 RAIN ... (17) 
(0.oW 

Punjab: 

The highest intensity of cropping is found in 
Punjab which also has the highest development 
of irrigation in India. Even in the drought year of 
1987-88, cropping intensity was about 176 per 
cent on a net sown area of the order of 4 million 
ha, which has risen at the annual rate of 0.27 per 
cent between 1967-68 and 1987-88. (Time period 
covered is comparatively smaller as this state was 
formed in 1966). Cropping intensity improved 
from 136.3 to 176.2 per cent in this period, the 
rate of growth being 1.4 per cent per annum. At 
the same time, expansion in inigation occurred at 
an impressive pace, with gross irrigated area 
increasing at the annual rate of 3.1 per cent to 
reach 6.72 million ha in 1987-88. As a result, net 
irrigated area as percent of net sown area reached 
the high level of 91 per cent and gross imgated 
area as per cent of net sown area was over 161 per 
cent. Bulk of the expansion was in well irrigation 
(3 per cent per annum as compared to 0.5 per cent 
in the case of canal irrigation), in which private 
tubewells played a pre-eminent role. This resulted 
in a major change in the irrigation composition of 
the state as shown below: 

Net area under: 1967-68 1987-88 
(million ha) (milFli ha) 

1. canals 1.29 
2. wells 1.03 2.3 1 
3. other sources 0.01 0.05 
Total 2.33 3.77 



644 JOURNAL OF INDIAN SCHOOL OF POWTICAL ECONOMY OCT-DEC I991 

Intensity of cropping is strongly correlated with 
irrigation ratio, as can be seen from the following 
equation: 

CI = 78.1 + 0.58 IRR + 0.003 RAIN ..- (18) 
(3.42) (0.02) (0.m) 

RAIN is in mm; other variables are defined as 
before. 

Each percentage point rise in irrigation ratio 
raises intensity of cropping by about 0.58 per- 
centage point which is slightly less than 0.63 
predicted by Dhawan [1988]. If we distinguish 
canals and well imgation, the coefficient of canal 
irrigation turns out to be negative (Eq. 19). This 
is inexplicable. In any case, it cannot be ascribed 
tomulticollinearity, because 'r' betweenNWELL 
and NCANAL is only 0.44. When canal variable 
is dropped, the coefficients of other variables, 
namely, NWELL and RAIN remain unchanged 
@q. 20). This dominance of well irrigation over 
canal imgation is due to the preponderance of 
private tubewells in the state. 

CZ = 78.35 + 1.63 NWELL - 0.001 NCANAL 
(34.05) (0.17) (1.05) 

+ 0.006 RAIN 
(0.08) 

CI = 78.32 t 1.63 NWELL + 0.006 RAIN ... (20) 
(7.69) (0.15) (0.07) 

Haryana: 

As in Punjab, intensity of cropping is fairly high 
in this state. But here it isquite variable over time. 
Though it. rose between 1967 and 1987 at an 
annual rate of 0.62 per cent per annum, it was 
accompanied by a coefficient of variation (CV) 
of fluctuations around trend line of 4.3 per cent, 
well above the corresponding CV of 1.1 per cent 
for Punjab. This suggests high susceptibility to 
weather variations. In 1987-88, a drought year, 
the index of cropping intensity was 145.1. 

Setween 1967 and 1987, irrigation expanded at 
an impressive rate of 4 per cent per annum, from 
a level of 1.8 million ha to 3.9 million ha (this is 

in gross irrigated terms). As a result, gross ini- 
gated area as per cent of net sown area rose from 
51 to 120 per cent (net irrigated as per cent net 
sown rising from 32 to 80). The composition of 
irrigation in the state changed in favour of well 
irrigation, area under which grew at 6.3 per cent 
per m u m  as compared to 1.7 per cent annual 
increase in canal irrigation. Bulk of the well 
irrigation is now from private tubewells, though 
some state tuibewells provide direct as well as 
'augmentation' imgation (through augmentation 
of canal supplies). 

Net area under: 1 967 -68 1987-88 
(million ha) (million ha) 

1. canals 0.889 1.220 
2. wells 0.226 1.355 
3. other sources 0.016 0.005 
Total 1.132 2.579 

Intensity of cropping is positively correlated 
with irrigation ratio and rainfall. The relationship 
is quadratic in rainfall which shows high fluc- 
tuations. Rainfall was 56 per cent below the state 
normal (714 mm) in 1968-69,37 per cent below 
normal in 1974, 49 per cent below normal in 
1979-80 and 47 per cent below normal in 
1987-88.Likewise, it was abovenormal by 30 per 
cent in 1971-72,32 per cent in 1975-76, and 48 
per cent in 1983-84. In fact, the coefficient of 
variation of rainfall is 31 per cent (the highest 
value of rainfall was three times the lowest value). 
The regression equation is: 

CI = 83.05 t 0.32 IRR t 0.1008 RAIN 
(12.07) (0.06) (0.0336) 

RAIN is measured in mm; figures within paren- 
thesis are standard errors. 

Each percentage point increase in irrigation 
ratio enhances intensity of cropping by 0.32 
percentage points, much below the predicted 
value of 0.72. Because of high collinearity 
between well irrigation and canal irrigation (r = 
0.951, our attempt to assess the comparative 
impact of these two sources of imgation is not 
very rewarding, as can b e  seen from the estimated 
equation given below. Therefore, relationship 
between imgation and intensity of cropping for 
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this state (and also for Punjab) need further 
investigation with the help of cross sectional data 
on districts. 

CI = 74.71 + 0.53 NCANAL + 0.51 NWELL 
(36.60) (1.37) (0.54) 

+ 0.1 196 RAIN - 0.0001 RAN2, ... (22) 
(0.00003) 

Maharashtra: 

' n i s  state also has a large net sown area of about 
18 million ha which has remained practically 
unchanged since 1960 when the state was formed. 
Irrigation coverage in the state continues to 
remain very low in spite of the fact that the rate 
of expansion in gross irrigated area between 
1959-60 and 1987-88 has been quite impressive, 
namely, 3.3 per cent per annum. No wonder, then, 
the intensity of cropping is still very low, rising 
from 105.4 in 1959-60 to 114.5 in 1987-88 at the 
annual rate of 0.33 percent. The different sources 
of irrigation have expanded at varying rates: 1.7 
percent per annum for tank irrigation, 2.5 per cent 
for canal irrigation, 2.6per cent for well irrigation, 
and 4.9 per cent for 'other sources'. Well irriga- 
tion accounts for nearly six-tenths of the total 
irrigation, followed by canal irrigation, tank 
irrigation, and 'other sources', as shown below 
for 1987-88. 

million ha 
1. Net canal area 0.410 
2. Net well area 1.063 
3. Net tank area 0.281 
4. Net area under other sources 0.127 

Total 1.881 

Irrigation and intensity of cropping are well 
correlated during the period 1961-87 (r = 0.97). 
The estimated regression equation is as follows: 

CI = 96.99 + 1.03 IRR - 0.004 RAIN MM 
(1.62) (0.1 4) (0.020) 

+ 0.030 RAIN MW - 0.623 RAIN VB. ... (23) 
(0.023) (0.027) 

where CI = intensity of cropping (%), IRR = 
modified irrigation ratio (%), RAINMM = 
departure from normal rainfall (713 mm) for 
Madhya Maharashtra Division (%), RAINMW 
= departure from normal rainfall (840 mm) for 
Marathawada region (%), RAINVB = departure 
from normal rainfall (1126 mm) for Vidarbha 
region (%). 

The regression coefficient of IRR is 1.03 which 
is much more than 0.46 predicted by Dhawan 
[1988]. Because of the serious problem of mul- 
ticollinearity among various types of imgation 
sources, any attempt to work out separate 
irrigation effects for canals, tanks and wells fails, 
as can be seen from the equation (24). Replacing 
the three rainfall variables by one single variable 
as a simple mean of the three regions rainfall data 
does not bring out the significant role of rainfall 
- it only gives positive coefficient in the case of 
equation (23) as well as equation (24). 

CI = 89.45 + 8.02 NCANAL + 7.35 NTANK 
(3.21) (5.01) (5.52) 

- 1.24 NWELL + 0.007 RAINMM 
(1.31) (0.022) 

+ 0.035 RAINMW - 0.040 RAINVB, 
(0.024) (0.028) ... (24) 

The matrix of correlation is an follows: 

CI NCANAL NTANK NWELL 
CI 1.00 0.87 0.87 0.82 
NCANAL 1.00 0.95 0.97 
NTANK 1.00 0.92 
NWELL 1.00 

Tamil Nadu: 

There has been hardly any improvement in 
intensity of cropping on about 6 million ha of net 
sown area in this state; it was 114.8 per cent in  
1950-5 1 and 1 16.4 per cent in 1987-88. This is 
not surprising because expansion in irrigation as 
such occurred at a slow and unsteady rate of 0.65 
per cent per annum. As a result of this slow 
progress, the irrigatiol~ ratio rose from 36 per cent 
in 1950-51 to 51 per cent in 1987-88. However, 
the composition of irrigation sources changed 
significantly over time. Tank imgation declined 
at the rate of 0.43 per cent annually, and well 
irrigation rose at the annual rate of 2.7 per cent 
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per annum, whereas canal irrigation remained CI NCANAL NTANK NWELL 
CI 1.00 0.30 0.44 0.09 almostunchanged. The relative shares of different NCANAL 1.00 (-y.11 0.27 

sources of irrigation changed as follows: NTANK 1.00 (90.75 
NWELL 1.00 

% share of: 1950-51 1987-88 
1. Net canal area 43 30 
2. Net tank area 30 25 
3. Net well area 24 44 
4. Other sources 3 1 

All sources 100 100 

The decline in the area under tank irrigation 
would be still greater if we left out three initial 
years, 1950-51 to 1952-53 when tank area was 
reported to be low. In the analysis that follows, 
these three years are left out. 

The multiple regression equation is as follows: 

CI = 98.77 + 0.32 IRR + 0.0039 RAIN ... (25) 
(3.38) (0.07) (0.0018) 

RAIN is measured in mm; other variables are as 
before. 

Both rainfall and irrigation are significantly 
related to intensity of cropping, the  regression 
coefficients for irrigation being 0.32 which is a 
little above 0.29 the value predicted by Dhawan 
[1988]. Surprisingly, if we substitute IRR (ratio 
of gross irrigated to net sown area) by the ratio 
net irrigated to net sown area, the regression 
coefficient turns out to be smaller, the irrigation 
impact value, based on conventional irrigation 
ratio, is lower, namely, 0.25; and R2 = 0.4019. 
If we distinguish sources of irrigation, we get the 
puzzling result that tank irrigation has the maxi- 
mal impact on intensity of cropping and well 
irrigation has the minimal impact. This can be 
seen from the following equation: 

Gujarat: 

Intensity of cropping on a net sown area of about 
10 million ha remains low, though some per- 
ceptible rise is noticeable between 1959-60 and 
1987-88, aperiod marked by too many droughts. 
Itwas about 110per cent in 1987-88 as compared 
to about 106 per cent in 1959-60. In the same 
period, gross irrigated area rose from 0.7 million 
ha to about 2.4 million ha, which is at an annual 
growth rate of nearly 5 per cent, and the irrigation 
ratio rose from 7 to 25 per cent of net sown area. 
We11 irrigation, mainly from open wells and 
dug-cum-bore wells, predominates. Barring 
'other sources', all types of irrigation expanded 
during the period under reference, the expansion 
being fastest in canal irrigation (6.6 per cent per 
annum), followed by wells (4.7per cent) and tank 
irrigation (2.2 per cent) - the expansion in tank 
imgation was beset with ample fluctuations 
around the trend lind (CV = 22 per cent). The 
composition of irrigation sources changed over 
time as follows: 

Net area under: 1959-60 1987-88 

1. canals 
2. tanks 
3. wells 514 (83 1.653 (81 
4. other sources 2d (3 
Total 

Figures in brackets are per cent shares. 

The fit of the regression equation is far from good, 
though the positive impact of imgation does 
emerge, as can be seen from the following 
equation: 

CI = 93.70 + 0.46 NCANAL + 1.04 NTANK CI = 104.43 + 0.17 IRR - 0.007 RAINGUJ 
(5.08) (0.25) (0.25) (1.27) (0.07) (0.0 1 8) 

t 0.39 NWELL t 0.021 RAIhDEP, ... (26) + 0.022 RAINSAURSH . . . (27) 
(0.12) (0.022) (0.016) 

RAINDEP is per cent departure from a normal where RAINGUJ = deviation from normal rain- 
valueof 1018 mm. fall (846 mm) for Gujarat region (96); RAIN- 

For once, underlying the above results is not SAURSH = deviation from normal rainfall (609 
multicollinearity, a s  can be seen from the fol- mm) for Saurashtra and Kutch regions. Figures 
lowing matrix of correlation: in parenthesis are standard errors. 
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The regression coefficient of irrigation is 0.17 
which is much less than the value of 0.54 pre- 
dicted by Dhawan [19881. It slightly improves to 
0.20 when the two rainfall variables are averaged 
into one. ~ u t  R', already small, becomes smaller 
still. 

CI = 102.14 + 0.20 IRR + 0.0024 RAIN, ... (28) 
(1.84) (0.06) (0.0018) 

If we distinguish sources of irrigation, the 
results are distorted, mainly bccause of high 
collincarity (r = 0.98) bclwccn wells and canals: 

CI = 100.86 - 4.21 NCANAL - 4.77 NTANK 
(2.43) (I ,621 (6.59) 

.t 0.019 RAINSAUKSH, ... (29) 
(0.014) 

Evcn whcn we use avcragc rainfall variable, the 
main problem rcmains, though thc cocfficicnt of 
rainfall bccomes significant: 

CI = 97.14 + 0.0043 RAIN - 4.45 N<:ANAI, 
(2.41) (0.001 5) (1.49) 

- 3.07 NTANK + 1.67 NWIJII,, ... (30) 
(6.09) (0.42) 

R' = 0.5483 

Thc correlation matrix is as follows: 

CI NCANAI. N'rANK NWlil.1. KAIN 
C1 1.00 0.45 0.27 0.53 0.12 
NCANAL 1 .OO 0.71 0.98 (-)0.15 
NTANK 1 .OO 0.67 0.05 
NWI3.I. 1 .00 (-) 0.22 
RAIN 1.00 

Madhya Pradesh: 

Bccausc of low irrigation dcvclopmcnt, the 
intcnsityolcropping on statc's hugc nclsownarca 
of about 19 million ha is rather low, namcly, 118 
pcr ccnt. 11 is onc slatc whcrc nct sown arca has 
risen steadily over lime, rising from about 14.5 
million ha in 1952 at thc annual ratc of 0.8 per 
ccnt. But thc expansion in gross croppcd area 
occurred at a ratc of a b u t  1 per ccnt pcr annum, 

leading to a rise in intensity of cropping from 
111.1 per cent in 1952 to 117.5 per cent in 
1987-88. This was mainly because of expansion 
in irrigation at the rate of 4.6 per ccnt per annum, 
whereby the irrigation ratio improved from about 
6 to 18 per cent in the 36-years period under 
reference. Over time, while tank irrigation shows 
large year-to-year fluc tuations (CV = 20 per cent) 
without any definite uptrend, both well and canal 
irrigation expanded, the former at about 5.4 per 
cent annually and the latter at 4.3 per ccnt per 
annum; other sources, which are minor of 
importance, increased from 35 thousand ha in 
1952-53 to about 335 thousand ha in 1987-88. 
Thc composition of irrigation sources in 1987-88 
was as follows: 

net area 

(000 ha) % share 
canals 1,368 41 
wells 1,476 44 
tanks 152 5 
olher sources 335 10 
Total 3,331 I a) 

Regressing intensity of cropping on irrigation 
ratio and rainfall, we obtain thc following cqua- 
tion: 

CI = 100.05 + 0.55 IKK + 0.002 RAINEAST 
(1.59) (0.06) (0.0U2) 

where IRK is irrigation ralio (%), RAINEAST is 
deviation from normal rainfall (1 328 mm) of East 
M.P. Division (%), and RAINWEST is deviation 
from normal rainfall (1035 mm) of West M.P. 
Division (%). 

The irrigation impact, as also the rainfall 
impact, on intcnsity of cropping is positive. The 
statistical insignificance of rainfall coefficient of 
EAST MP is due to collincarity with WEST MP 
rainfall. Averaging the two rainfalls of the two 
divisions, we obmin thc following equation: 

C1= 100.01 + 0.55 IKR + 0.0068 RAIN, ... (32) 
(1.57) (0.06) (0.0012) 

K2= 0.7761 
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The regression cocfficientof IRR is 0.55 which 
is somewhat highcr than 0.42 predicted by Dha- 
wan [1988]. 

Distinguishing types of irrigation is not quite 
rewarding, mainly because of high multicolli- 
nearity between canal and well irrigation 
(r=0.99). The estimated regressions are: 

C I  = 102.77 t 0.45 NCANAL t 0.81 NWELL 
(2.50) (1.04) (0.89) 

- 1.61 NTANK t 0.002 RAINEAST 
(1.34) 0.002) 

+ 0.004 RAINWEST, ... 
(f.W> 

R = 0.8045 

C I  = 102.86 t 0.27 NCANAL + 0.96 NWELL 
(2.48) (1.01) (0.85) 

+ 1.59 NTANK t 0.0061 RAIN. ... (34) 
(1.33) (0.0013) 

Bccausc OF low rainfall and low level of irrigation 
dcvclopmcnt, the intensity of cropping on the 
statc'snct sownarca of about 11 million ha is low. 
It was 103 pcr ccnt in 1950-51, and rose to 114 
pcr ccnt in 1987-88. During this period, the gross 
irrigated area increased from 0.6 to 2.3 million 
ha, thc annual rate of increase being about 3.5 per 
ccnt. As a result, the irrigation ratio rose from 
about 7 per cent in 1952-53 to over 15 per cent in 
1987-88. While tank irrigation tended to dccline, 
boh canal and wcll irrigation increased at about 
5 pcr ccnt and 4.7 pcr cent per annum respectively 
bctwccn 1952-53 and 1987-88. The composition 
of irrigation in 1952-53 and 1987-88 is shown 
below: 

Nct arca under: 1952-53 1987-88 

1. canals 
(000 ha) 
140 (23) 

(000 ha) 
765 (4 1) 

2. tanks 282 (46) 258 (1 4) 
3. wells 137 (22) 576 (3 1) 
4. other sources 52 (7) 254 (1 4) 
Total 6!0(100) 1,853 (1 00) 

In the absence of rainfall statistics for the years 
1952-53 to 1956-57, thc regression resultspertain 
to the pcriod 1957-58 to 1987-88. The main 
cstimarcd equation is as follows: 

CI = 97.10 + 0.7 1 IRR - 0.002 RAINNORTH 
(2.49) (0.10) (0.rn) 

t 0.001 RAINSOUTH, ... (35) 
(0.001) 

where RAINNORTH and RAINSOUTI-I are per 
cent departures from normal rainfall of North 
Karnataka plains (878 mm) and South Karnatakz 
plains (801 mm), respectively. Figures in paren- 
thesis are standard errors. 

Theregression coefficient of IRR(0.7 1) ismuch 
above 0.21, the value predicted by Dhawan 
[ 19881. Because of multicollinearity, especially 
between canal and well irrigation (r = 0.95), the 
regression attempt to assess the impact of dif- 
ferent sources of irrigation proves futile: 

CI = 100.3 1 t 1 .SO NCANAL - 0.99 NTANK 
(4.66) (0.56) (1.06) 

- 0.36 NWELL + 0.001 RAINNORTH 
(0.67) 

+ 0.002 RAINSOUTH ... (36) 
(0.001) 

The regression coefficient of tank imgation is 
statistically not significant. Hence, if we drop i t  
and retain either canal or well irrigation we get 
the following results: 

CI = 96.93 + 1.77 NCANAL - 0.0001 RAINNORTH 
(2.52) (0.24) (0.m) 

+ 0.002 RAINSOUTH ... (37) 
(0.001) 

CI = 101.68 t 1.92 NWELL - 0.001 RAINNORTH 
(2.73) (0.37) (0.m) 

+ 0.0005 RAINSOUTH ... (38) 
(0.001) 

It will be seen that the regression coefficients 
of Soth canal and well imgation are very high but 
probably these are overestimated 
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Andhra Pradcsh: 

Intensity of cropping on a nct sown area of about 
10 million ha was 109.1 5 pcr cent in 1952-53 and 
116.59 per cent in 1387-88. This rise may be 
linked to the expansion in irrigation in the period 
1952-87. The gross irrigated area increased at the 
annual rate of 1.58 per cent from 2.49 million ha 
in 1952-53 to4.30 million ha, thereby enhancing 
thc irrigation ratio from 22 to 41 pcr cent. While 
canal and well irrigation cxpandcd at 1.31 and 
4.05 per cent per annum, respectively, tank irri- 
gation tended to decline. As a result, the com- 
position of irrigation changed as follows: 

Net area under: 1952-53 1987-88 (yvigh$ (million ha) 
1. canal9 1.593 (47) 
2. tanks 0.742 (32) 0.663 (20) 
3, wells 0.283 (12) 0.991 (29j 
4. oher sources 0.063 (4) 0.122 (4) 

Total 2.292 (100) 3.369 (100) 

As rainfall data for thrce regions of Andhra 
Pradcsh are available for the pcriod 1957-87, the 
regression analysis is prcscnted for this period. 
The estimated regression equation is as follows: 

CI = 103.42 + 0.43 IRR - 0.003 RAINCOAST 
(3.77) (0.09) (0.003) 

+ 0.0004 RAINRAYAISEEMA. ... (39) 
(0.0032) 

where RAINCOAST = deviation from normal 
rainfall (977 mm) of Coastal Andhra Region (%), 
RAINTELENG = deviation from normal rainfall 
(994 mm) of Telengana Region (%), and 
RAINRAYALSEEMA = deviation from normal 
rainfall (740 mm) for Rayalaseema Region (%). 

The regression coefficients of rainfall variables 
are small and statistically not significant. The 
coefficient of IRR is 0.43 which is somewhat 
above 0.31, the value predicted by Dhawan 
I19881. Attempt to assess impact of different 
sorceress of irrigation fails, mainly because of 
high correlation betwan canals and wells (r = 
0.93) as can bc seen from the following equation. 

CI = 1 14.12 + 0.36 NCANAL - 0.5 1 NTANK 
,(5.36) (0.40) (0.33) 

+ 0.1 8 NWELL - 0.003 RALNCOAST 
(0.52) (0.003) 

- 0.0001 RAINTELENG 
(0.rn) 

+ 0.002 RAINRAYALSEEMA ... (40) 
(0.003) 

Similar analysis of data for four states of Bihar, 
Orissa, West Bengal, and Kerala was rather 
unrewarding, presumably because of infirmities 
in the basic data. Our findings on these four states, 
whatever little worth these have, are briefly 
reported below. 

Orissa: 

Gross irrigated area of the state of Orissa has 
expandcd betwecn 1950-51 and 1987-88 at the 
annual rate of about 2.2 per cent, doubling from 
alevel of about one million hain 1950-5 1 toabout 
2 million ha by 1987-88. Though the fit of the 
semi-logarithmic trend is quite good ( ~ ~ = 0 . 8 3 ) ,  
there is stickiness in the data, that is, the same 
figure for gross irrigated area appears for two or 
more successive years. For instance, it is 1.128 
million ha for the entire sub-period 1955-60, 
1.142 million ha for 1960-67, and 2.006 million 
ha for 1982-85. The same is true of other data. 
For example, net sown area remains 5.542 million 
ha during the sub-period 1954-60, and 6.130 ha 
during 1980-83. 

While intensity of cropping and irrigation ratio 
are highly correlated (r = 0.8; and 0.6 if ratio of 
net irrigated area to net sown area is used), the 
estimated regression equation, given below for 
the period 1950-51 to 1985-86, gives question- 
able magnitudes for the intercept term and for the 
regression coefficient; 
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The regression coefficient of IRR (2.08j is 
altogether too high compared to 0.13 predicted 
by Dhawan 119881. As the regression coefficient 
is overestimated, the intercept term is corre- 
spondingly under-estimated (due to tilt in the 
regression line), falling below 100 that is the 
irreducible minimum level of intensity of crop- 
ping under wholly unirrigated conditions. While, 
the intercept term is restored to a credible level of 
103.69 in the following multiple regression 
equation, the regression coerficient of canal irri- 
gation remains still very high (1.84) and the 
coefficient of wcll irrigation though high (1.94) 
is statistically not significant: 

CI= 103.69 + 1.84 NCANAL + 1.94 NWELI, 
(8.55) (0.67) (1.40) 

+ 0.45 NTANK ... (42) 
(0.91) 

West Bengal: 

Thc rcsults of thc simple rcgrcssion for the 
pcriod 1950-5 1 to 1985-86 ruc similar; interccpt 
tcrm is again wcll bclow 100, and thc rcgrcssion 
cocfficicnt of irrigation ratio is above two. This 
is clear from the following equation: 

The regression cocfficicnt of IRR is vcry high 
(2.18) comparcd to 0.26 prcdictcd by Dhawan 
[1988]. Infirmitics of data, cspccially its sticki- 
ncssovcr timc,arc possibly rcsponsib~c.~ Though 
thc intensity of cropping in thcstatc has riscn from 
1 13 pcr ccnt in 1950-5 1 to ncarly 157 per ccnt in 
1987-88 (rising at thc annual ratc of almost one 
pcr ccnt pcr annum), thc risc is jumpy at timcs 
prcciscly when irrigation ratio happcns to bc 
sticky. It is particularly stationary throughout thc 
sixties and thc scvcntics; in 1982-83 thcrc is a 
jump, which is morc markcd in wcll irrigation 
(from 0.01 7 million ha, bctwccn 1964-65 and 

1981-82, to0.712 million ha right upto 1987-88). 
That is why we have made no attempt to assess 
the impact of different sources of irrigation. 

Bihar: 

From the statistical viewpoint, regression 
results for this state are poor, To begin with, the 
net ,sown area has tended to drift downwards 
during the period under study, though the decline 
is statistically not significant. On the other hand, 
gross cropped area has shown some upward trend 
though again not statistically significant. As a 
result of these two contrary tendencies, we find 
some rise in the level of intensity of cropping from 
122percent in 1950-51 to 138per cent in 1987-88 
with large year-to-year fluctuations; e.g. 135 per 
cent in 1981-82,116 per cent in 1982-83 and 135 
per cent in 1983-84. In comparison, irrigation 
expanded at a much higher pace. The gross 
irrigated area rose at the annual rate of 2.54 per 
cent - increasing from 2.2 million ha in 1950-5 1 
to 4.1 million ha in 1987-88. At the same time, 
the irrigation coverage, as measured by gross 
irrigaled area as per cent of net sown area, 
improved from 25 to over 54 per cent. Whereas 
well irrigation expanded at the rate of nearly 5.95 
per cent pcr annum, canal irrigation increased at  
2.07 per ccnt per annum. But tank irrigation 
shrank substantially at the rate of 4 per cent per 
annum. There is no stickiness or jumps in data. 
Yet the rcsults are of doubtful value. 

Regressing intensity of cropping on irrigation 
ratio, one gets a low fit - the fitness is somewhat 
better if the conventional measure of irrigation 
ratio is used, as shown below: 

CI = 120.40 + 0.38 IKR (conventional), ... (45) 
(3.82) (0.14) 

In equation (44), regression coefficient of IRR 
is0.15 and is much bclow 0.53 as predicted by 
Dhawan [1988]. Distin uishing sourccs of irri- B gation does not help; R still remains low (0.27) 
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and largest regression coefficient is for tank of cropping; the latter does show an upward rise. 
irrigation (2.53, an incredible value), as per the The simple regression equation, based on data for 
following equation: 1952-53 to 1985-86, is as follows: 

CI = 116.20 + 0.34 NCANAL + 0.75 N W E U  CI = 134.73 - 0.29 IRR. ... (49) 
(6.27) (0.74) (0.44) (5.98) (0.25) 

+ 2.53 NTANK. ... (46) ~ ' = 0 . 0 4  n = 3 4  
(0.93) 

R' = 0.27 n = 36 VI. SUMMARY AND CONCLUSIONS 

Bringing in the rainfall variable does not 
improve the regression materially. For the period 
1951-52 to 1987-88 (1950-51 excluded), the 
regression results ate as follows: 

CI = 117.53 t 0.10 IRR t 0.001 RAINPLATEAU 
(4.43) (0.07) (0.004) 

CI = 105.32 + 0.39 NCANAL + 0.77 NWELL 
(5.49) (5.57) (0.36) 

+ 3.43 NTANK + 0.004 RAWNORTH 
(0.82) (0.003) 

+ 0.003 RAINSOUTH ... (48) 
(0.004 

Kerala: 

Regression results for this state are of little worth, 
mainly because of one major infirmity in the 
imgation data. This infirmity arises because of 
sharp downward revision in irrigated area statis- 
tics from 1975-76 onwards, as revealed by the 
following data. 

1974-75 1975-76 1987-88 
(000 ha) (000 ha) (000 ha) 

I .  gross irrigated area 652 327 393 
2. net canal irrigated area 238 86 107 
3. net area under tanks 76 58 45 
4 .  net area under wells 6 0 6 
S.netareaunderother sources 145 31 142 
6. net area under all sources 465 228 439 

Defining irrigation variable as a ratio of gross 
irrigated area tonet sownareaand without making 
any modification in the conventional measure of 
intensity of cropping, our multiple regression 
analysis reveals definite evidence of the close 
relationship between irrigation development and 
the rise in intensity of cropping at all-India level. 
The regression analysis across 14 states for the 
pooled data for the period 1983-84 to 1987-88 
throws up a value of the impact of irrigation on 
intensity of cropping, namely, 0.46, that is very 
near the predicted value of 0.48. But the time 
series analysis for the period 1950-51 to 1987-88 
reveals a higher impact value of irrigation, 
namely, 0.65 percen rage points. It is believed that 
these estimates of the irrigation impact, based on 
time series data, are inherently biased upwards 
because of the omission of variables like tracto- 
risation from the regression model. The all-India 
estimate based on cross-sectional analysis is most 
probably nearer the m e  value. 

Pooled cross sectional analysis for different 
periods over 35 years time span of 1953-54 to 
1987-88 does not sustain the thesis of decline in 
the all-India impact of irrigation on intensity of 
cropping over time. In fact, weak signs of 
improvement in this impact are discernible. 
Another noteworthy finding is that there is no 
definite pattern in the impact by type of irrigation. 
In fact, quite often results in this regard lack 
meaningfulness and credibility. It is more 
meaningful to analyse intensity of cropping by 
bringing in seasonal orientation of irrigation (via 
K-factor) than through types of irrigation. 

Perhaps the salient finding of the statewise 
It is noteworthy that thedownward revision was analysis is the large variation in the level of 

so drastic that the pre-1975-76 level of imgated irrigation impact on intensity of cropping across 
Llreawasnotregainedeven by 1987-88. With such the Indian states. For each percentage point rise 
a massive kink in data, it is no wonder that no in the irrigation ratio - define.d as  the ratio of gross 
relation emerges between irrigation and intensity irrigated area to net sown area but expressed in 
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per cent terms - the resultant increase in intensity NOTES 

of cropping (again expressed as ratio of gross 1. I, view the high correlation between NCANAL and 
cropped area to net sown area i n  percentage terms) NWELL and also their high and equal correlation with CI, we 
can be as high as 1-03 percentage points ( ~ ~ h ~ -  could have cmbined NCANAL and NWELL and reworked 

the regression without dropping NTANK. 
rashtra) and as low as 0.17 percentage points 2. ?his is one singular state where the irrigatim impact, 
(&jarat). The statewise levels of the impact assessed through the use of ratio of net irrigated to net sown 
(excluding fie last four states) are recapitulated area is somewhat lower (2.05) than one resulling from the use 

of ratio of gross irrigated to net sown area (2.18). 
below by the level of impact. 
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ABBREVIATIONS 

1. NSA Net Sown Area 
2. GSA Gross Sown Area 
3. CROP INT Intensity of Cropping 
4. GCA Gross Cropped Area 
5. NIA Net Irrigated Area 
6. GIA Gross Irrigated Area 
7. IRR Irrigation Ratio GIA/NSA. 100 
8. TC Total (govt.+private) Canal 

Irrigated Arei 
Tank Irrigated Area 
Well irrigated area 
Irrigated area unda other sources 
Total irrigated area from all sources 
lie. NIA) 

14. ASMO krea soh more than once 
15. IRA GIANSA. 100 
16. IRB NIAINSA. 100 
17. IRG TCMIA.100 
18. IRH TAMIA.lOO 
19. IRI W/NIA.100 

Area in million ha. 
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Az. ALL INDIA STATISTTCS OFIRR~GATION 

AGRI YEAR XI X2 X3 X4 X5 X 6  X7 

XI = Nct area under government canals (million ha) 
X2 =Net area under private canals (millior. ha) 
X3 =Net area under all canals (million ha) 
X4 =Net area under tanks (million ha) 
X5 = f i t  area under wells (million ha) 
X6 =Net area under other sources (million ha) 
X7 =Net area under all jotlrces (million ha) 
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PRODUCTION AND CONSUMPTION OF FERTILISERS IN INDIA 

F.K. Wadia 

The purpose of this paper is to review progress in the production and consumption of chemical 
fertilisersand the relatedpolicy measures in India. Commencing from negligible quantities in 1951 -52 
consumption of fertilisers increased to over eleven million tonnes by 1990-91 while production was 
lower, at about nine million tonnes. Imports have continued to be resorted to. Policy measures taken 
to increase production and consumption have included subsidies to the fertiliser industry as also on 
the sale of the produce to the farmers. 

The first reference to the lack of use of chemical 
fertilisers in India was mentioned by Dr. J.A. 
Voelcker, Consulting Chemist to the Royal 
Agricultural Society of England, in his report to 
the Government of India in 1893 on the 
Improvement of Indian Agriculture. He mentions 
inhibitions on the part of Indian farmers to the use 
of even bone manure, partly due to prejudice, but 
also due to the lack of knowledge of its utilisation 
and phosphatic value. Referring to the use of 
artificial manures (fertilisers), Dr. Voelcker had 
stated that "if natural manures, such as bones, are 
not yet likely to be used, still less so are artificial 
manures. Not only have no sources of the raw 
material been discovered which would pay for 
working, but the acid (sulphuric acid or oil of 
vitriol), required for their manufacture, cost .... 
too much: Over and above would be the cost of 
carriage both of raw and manufactured material. 
Once again, the real difficulty comes in, who is 
to pay for these? Only crops giving a high return 
could possibly meet the outlay, and, owing to 
lowness of prices for produce, the tendency of 
planters towards economy in artificial manures 
has of late been marked" [Voelcker, 1893, p. 1171. 
He pointed out that "the few wants and scanty 
means of the cultivators, and the smallness of the 
holdings .... . make it necessary to consider mea- 
sures of improvement from a special point of 
view. This has not been sufficiently borne in mind 
by those who ..... advocated 'improved' imple- 
ments and chemical manures for Indian agricul- 
ture" [Voelcker, 1893, p. 341. Further, he 
observed: "Improvement in  the system of land 
tenure, improvement of land by expenditure of 
public and private capital on it, and similar 
measures may alleviate the condition of the Indian 
cultivator, but they will not give him larger crops, 
and they will not provide the food that the people 
must have to live upon. For this the soil itself must 

be looked to, as it alone can produce the crops, 
and manure alone can enable it to bring forth the 
necessary increment. The question of manure 
supply is accordingly indissolubly bound up with 
the well-being and even the bare existence of the 
people of India" [Voelcker, 1893, Pp. 4 1-42]. 

In 1917, the Board of Agriculture appointed a 
Committee to enquire into the efficacy of 
manuring soil with phosphates and the possibility 
of procuring superphosphate at a figure which 
would render its application profitable to the 
cultivator. The Committee reported that evidence 
collected in Bengal, Assam, Burma and Madras 
had revealed that there was a marked deficiency 
of phosphates and experiments with phosphatic 
manuring had resulted in very beneficial results 
to agriculture particularly in respect of paddy. The 
Committee also reported that, where sufficient 
supplies of phosphatic manures were not avail- 
able, the supply of superphosphate in the imme- 
diate future appeared to be important and 
recommended that special facilities should be 
considered to expedite either local manufacture 
or the import of this commodity [Ginwala, 1929, 
p. 581. 

Sir Edwin Poscoe, Director, Geological Survey 
of India, in his Memorandum to the Royal 
Commission on Agriculture on 'India's 
Resources in Mineral Fertilisers'(l927) men- 
tioned that 'no nitrate of soda' (chili salt petre) 
was 'produced in India'. However, small 
quantities ranging from 245 tonnes to 8,466 
tonnes were imported into the country between 
1,921 and 1,928. (Ail figures in this article are 
converted into metric measure for facility of 
comparison). But nitrate of potash (salt petre), 
was produced in Bihar,Punjab, Rajputana, United 
Provinces, Bengal, Madras and in Central India. 
The production ranged from 4,000 tonnes to 
20,000 tonnes between 1919 and 1928,and nearly 
all of it was exported. Its use in the tea districts 

- 
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of north-east India was fairly extensive [Poscoe, sulphuric acid would do something to promote 
1929, p. 91. the manufacture of chemical manures in India 

Healso mentioned that all sulphate of ammonia and, by lowering their price, make it possible for 
manufactured in India was obtained from the the raiyat to buy them. In this branch of man- 
coke-ovens which s e n d  the 'iron and steel ufacture, the fertiliser which is produced on the 
industry withmetallurgicalcoke. Smallquantities largest scale in India is sulphate of ammonia. ... 
were produced by the East India Railways It is unfortunate that only a small proportion of 
Company's collieries in the Giridih Coalfields, India's production of this valuable chemical 
the Bengal Iron and Steel Company's plant at manure is consumed in the country. The bulk of 
Kulti and at the Tata Iron and Steel Company's it is exported to Java and Mauritius for use in the 
works at Jamshedpur. The sulphuric acid used in sugar plantations and to Ceylon. In these markets, 
the preparation of ammonium sulphate in the coke the Indian product has, of course, to compete with 
ovens from the by-products of coal distillation, fertilisers imported from other countries, and the 
was largely imported until 19 19. With increasing question of price is all important if India is to hold 
production of the acidat numerous plants in India, its own. A reduction in the cost of manufacture 
imports of sulphuric acid was replaced by import of sulphate of ammonia would also be beneficial 
of sulphur. The production of sulphuric acid rose in another direction. Since it is a bye-product 
from 1 1,886 tonnes in 19 19 to 29,908 tonnes by produced in the mnufacture of coke, any profits 
1928 [Poscoe, 1929, Pp. 9-10]. From 1923 that are made are taken in reduction of the cost of 
onwards, the consumption of ammonium sul- producing coke, and thence ultimately of pig iron 
phate increased and, by 1927, was beginning to and steel" [Rainy, 1924, q?. 2-31. 
exceed20,OOO tonnes. This was partly due to the 
extension of a system of local agencies in a a -  Royal Commission on Agriculture in India. 
cultural areas, where sulphate of ammonia and Report* 1928 
other manuns could be purchased in much the 
same. way as kerosene oil [Poscoe, 1929, p. 161. 'I'he Royal ~~rnmiss ion on Agriculture (1928) 

referred to the very marked increase both in the 
Report o f t h  Indian TariffBoard regarding the production and consumption of ammonium sul- 
Removul of the Import Duty on Sulphur, March  hate. Of the 4,500 tonnes produced in 1919, all 
1924 but 480 tonnes were exported and there were no 

imports. In 1925, of the estimated 15,000 tonnes, 
With the increasing use of sulphur in the man- 6,500 tonnes were retained in India. "With three 

ufacture of sulphuric acid, as  also for other exceptions, all the producers of sulphate of 
industrial uses, the Government of India referred ammoniainIndia have joined theBritish Sulphate 
to the Indian Tariff Board, in 1923, the question of Ammonia Federation which, through its 
of import duty on sulphur. The Board recorn- agents, is conducting active propaganda to pro- 
mended the removal of the prevalent import duty mote the use of artificial fertilisers and has 
on sulphur of Rs 15 a tonne. "The reason in favour established a number of local agencies in 
of this proposal are, we think, strong. SuIphur is agricultural areas in several provinces. The 
not produced in India and is not likely to be manner in which this source of supply is being 
produced and no domestic interest will therefore developed is very satisfactory and it is still more 
be prejudiced. On the other hand, the removal of satisfactorythatamarket forincreasing quantities 
the duty will be of substantial benefit to the of the sulphate of ammonia produced in India is 
chemical industry and the manufacture of ferti- being found in the country. The importance of the 
lisers as well as to other industries" [Rainy, 1924, price factor need hardly be stressed for, though 
p. 41. The Board argued: "In all Provinces, the the present average price of Rs 140 per tonne free 
Agricultural Department of Government on rail at Calcutta is much lower than that which 
anxious to stimulate and extend the use of ferti- prevailed immediately after the war, i t  is suffi- 
lisers by the cultivat.or, and under the present tariff ciently high to preclude the application of sul- 
such fertilisers are admitted free of duty. Cheaper phateof ammonia to any  except the most valuable 
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of the cultivators' crops such as sugarcane or 
garden crops" [Linlithgow, 1928, Pp. 89-90]. 

The Commission concluded that the develop- 
ment of the manufacture of, and the local market 
for, sulphate of ammonia in the country was 
satisfactory. No further investigation under gov- 
ernment auspices of the possibilities of man- 
ufacturing synthetic nitrogen in India was 
required. The establishment by the Government 
of India of a central fertiliser organisation sub- 
sidised by f i s  dealing with fertilisers was not 
acceptable to the Commission. The Commission, 
however, approved of the establishment by fer- 
tiliser firms of their own research stations work- 
ing in cooperation with the agricultural 
departments and other bodies interested in the 
fertiliser question. As regards natural phosphates, 
which were reported to be found in Trichinopoly 
district of Madras and in South Bihar, the Com- 
mission was of the view that "in neither tract do 
these phosphates exist in a form in which they can 
be utilised economically for the manufacture of 
superphosphate; and their employment in agri- 
culture has been limited to applications of the 
crude material in pulverised form. This source of 
supply does not offer any important possibilities" 
Linlithgow, 1928, p. 931. 

imports. Ammonium sulphate in India was sold 
formally by the British Sulphate of Ammonia 
Federation and later on behalf of a combine by 
Nitrarn Limited. The combine consisted largely 
of British manufacturers hut the majority of f m s  
operating coke oven plants in India, including all 
the Steel and Iron works were also members of 
the combine. The Board was of' the view that no 
assistance was called for in respect of the 
ammonium sulphate industry. "But, having 
regard to the fact that ammonium sulphale was 
already produced in India on a considerable scale 
..... the price at which it was sold in India should 
be substantially reduced with a view to the 
encouragement of agriculture and extension of 
the market for fertilisers." The prevailing price 
in India was considerably above the level in 
England, though the purchasing power of the 
Indian ryot was much below that of the English 
farmer. 

The Board found that the mamufacture of 
superphosphate was a suitable industry for the 
grant of protection; that, inspite of competition 
from compound fertilisers, there would b e  a 
sufficiently large market in India for superphos- 
phate and that establishing a local industry would 
help materiilly to reduce its price. Hence, i t  
recommended bounty payableon the first 1,000 'f the TariBsoardon the Hemy tonnes of superphosphate produced i n  a year by Industry, 1929 any factory whoseannual output was not less than 

In July 1928, the Government of India referred 
to the Tariff Board the question of protection 
being given to the heavy chemicals industry viz., 
Sulphuric acid, Hydrochloric acid, Nimc acid, 
Magnesium Sulphate, Ferrous Sulphate, Potash 
Alum, Aluminium Sulphate, Sodium Sulphide, 
Zinc Chloride, Copper Sulphate and Glavber's 
salt. The Tariff Board submitted its Report in May 
1929. In addition to the above chemicals, the 
Board discussed two artificial fertilisers, viz. 
ammonium sulphate and super phosphate, in the 
manufacture of which sulphuric acid was also 
essential [Ginwala, 1929, p. 11. It reviewed the 
progress of production of ammonium sulphate 
from Indian coke oven gases which had risen from 
12,755 tonnes in 1924 to 15,300 tmnes by 1928. 
Approximate consumption had risen from 2,545 
tonnes to 33,595 tonnes during the same period, 
the additional quantum being supplemented by 

2,600 tonnes. A minimum output was proposed 
because the Board considered it undesirable to 
encourage establishment of small uneconomic 
units which would be unable to survive the 
withdrawal of the bounty. The proposed rate of 
bounty was 12 annas (75 p.) per unit of soluble 
phosphoric anhydride. The payment of bounty 
was subject generally to the conditions laid down 
in fhe Steel Industry (Protection) Act, 1924 and 
the maximum liability of Government was fixed 
at Rs 7 lakh annually for a period of seven years 
[Ginwala, 1929, Pp. 109-1 lo] .Government gave 
effect t9 these proposals. 

PRODUCXON, CONSUhWTlON. AND IhiFQRlS 

Foodgrains Policy Committee (1 943) 

The Foodgrains Policy Committee (1943) rec- 
ommended the setting up of a 'large state-owned, 
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state-managed factory to manufacture 
ammonium sulphate. Two plants for the man- 
ufacture of this fertiliser were set up by the time 
the Second World War was over. A synthetic 
ammonia plant (The Mysore Chemicals and 
Fertilisers Ltd.) was set up at Belagula in Mysore 
State (Kamataka) to produce 20 toilnes of sul- 
phate per day (6,000 tonnes per annum). In 
Travancore (Kerala), the Fertilisers and 
Chemicals, Travancore Ltd. (FACT) was set up 
at Alwaye with a production capacity of 150 
tonnes per day (45,000 tonnes per annum). 

Report of the Technical Mission to Advise on 
Production of Artificial Fertilisers, Nov. 1944 

In June 1944, Govemment appointed a Tech- 
nical Mission to (i) investigate and report to the 
Govemment of India on the technical problems 
involved i n  the manufacture of Sulphate of 
Ammonia in British India in quantities up to 
355,600 tonnes per annum; (ii) recommend, in the 
light of the raw materials and power available in 
India, the most economic method of manufacture; 
(iii) indicate the approximate capital cost of the 
plant or plants to be installed, and calculate the 
approximate cost of operations and production of 
finished Sulphate of Ammonia; (iv) recommend 
the most suitable site or sites for the erection of 
the plants concerned, taking into action the raw 
materials available and the most economic dis- 
tribution of the finished products; (v) estimate the 
amount and approximate value of plant. which it 
will be necessary to import from outside India 
making the fullest possible use of materials and 
labour available in India; (vi) if, for any reason, 
i t  should appear that nitrogenous fertiliser, in a 
form other than Sulphate of Ammonia can be 
more satisfactorily manufactured under Indian 
conditions generally or locally, consider and 
recommend from a technical point of view, the 
most economic method of manufacture of such 
alternative fertiliser; and (vii) estimate the capital 
and operating cost of manufacture of such alter- 
native nitrogenous fertiliser [Gowing, 1944, p. 11. 

The Mission submitted its Report in November 
1944. Having regard no the raw materials and 
power available in India, the Mission were of the 

opinion that the most economic method of man- 
ufacture was that employing water-gas made 
from coke to produce the necessary ammonia, 
followed by conversion tosulphate by the gypsum 
or anhydrite process. It recommended that coke 
should be obtained from the Bihar-Bengal coal- 
fields and gypsum or anhydrite from Khewra in 
the Punjab, that the whole production should be 
carried out in a single factory and that, taking into 
account the raw materials available and the most 
economic distribution of the finished product 
together with all other relevant factors, such as 
water supply, power supply, transport, etc., the 
best site was in the Gangetic Plain. In particular, 
it recommended W u a g a n j  in the United Prov- 
inces (an alternative at Sindri could be consid- 
ered).  h he approximate cost of such a factory was 
estimated at Rs 10.1 crore, about half of which 
would be the cost of imported plant and equip- 
ment. The approximate cost of the finished 
product was estimated at Rs 112 per tonne at the 
factory. The Mission considered whether 
nitrogenous fertiliser in a form other than sulphate 
of ammonia could be more satisfactorily man- 
ufactured under Indian conditions generally or 
locally, but reached the conclusions that no 
fertiliser other than sulphate of ammonia should 
be considered for the present purpose. 

The Mission further recommended that (a) work 
should be instituted to determine the suitability of 
ammonium nitrate as a fertiliser for Indian con- 
ditions, in order to take advantage for future 
nitrogenous fertiliser requirements of a material 
which should be cheaper to produce; (b) in the 
event of extensions to the scheme of production 
being contemplated, the possibility of utilising 
lower grade non-coking coal for gas production 
be investigated; (c) a survey should be undertaken 
to investigats the quantity of anhydrite in the Salt 
Rangein order that this raw material could be used 
in preference togypsum, thereby effecting certain 
economies in the manufacture of sulphate of 
ammonia; funds were already allocated for this 
purpose, and it was hoped that the results would 
be available before detailed design of the plant 
was undertaken; (d) that consideration should be 
given, in the event of anhydrite not being avail- 
able, to the desirability of developing the pro- 
duction of gypsum in Rajputana in order to utilise 
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a second source of supply; and (e) that a scheme required by plants were nitrogen, ~hos~horous 
be instituted for training the technical staff nec- and potassium, the Panels recommended that 
essary for running the factory. This would involve nitrogen may be made available in the form of 
sending selected candidates overseas to obtain ammonium sulphate, ammonium nitrate, urea, 
experience in fertiliser factories of the type pro- calcium niuate or as ammonium phosphate; 
posed for India [Gowing, 1944, Pp. 40411. phosphorous in its salts, superphosphate and 

In 1945, Governmentdecided to put upa factory ammonium phosphate; and potassium in Potas- 
at Sindri in Bihar for manufacturing 350,000 sium nitrate and chloride. The Panels did not 
tonnes of ammonium sulphate per annum using consider the production of ammonium sulphate 
the gypsum process. Arrangements for the design because it was already examined by the Gov- 
and construction of this factory was taken in hand ernment of India in 1944. About 6,100 tonnes 
during 1947 and the work was completed by the were being made in Belagula, 20,000 tonnes from 
end of 1951. coke-ovens in Bihar and according to the new 

schemes, 50,800 tonnes in Travancore and 
Report of Heavy Chemicals and Electro- 355,600 tonnes at Sindri, were going to be 
Chemical Industries Panels. May-June 1946 manufactured. As regards urea, the Panels rec- 

ommended that to begin with, a plant of 10,160 
In March 1945, Government appointed two tonnes capacity per year be installed at Sindri by 

Panels, viz., the Heavy Chemicals Panel and the the Government of India along with the Sindri 
Electro-Chemical Indusaies Panel to examine (i) ammonia plant. The Panels did not make any 
the scope and extent of development, including recommendation for the setting up of an ammo- 
the type of products recommended; and the esti- nium nitrate plant in view of the fact that the 
mated requirements of capital goods together question of its suitability for use as a fertiliser was 
with such details of those requirements as may be still undecided. With regard to potassium nitrate 
available in India and how much should be as a fertiliser, the Panels understood that large 
imported from abroad; (ii) whether the industry quantities were collected on a cottage industry 
should be under Government ownership either on basis in Bihar, UP., Punjab, Patiala, Bikaner, and 
grounds of national interest or because private Bharatpur, the total production being more than 
capital was unlikely to take it up, and if so, 15,240 tonnes per year. The Panels recommended 
whether it should be wholly or partly managed by that this industry should be organised properly by 
Government; (iii) in the latter case, whether the the Provincial and State Governments. The 
whole of the capital was likely to be available by manufacture of calcium nitrate could be taken up 
public investment, and, if not, the extent to which when cheap nitric acid became available. 
Government assistancemight berequired; (iv) the The Panels mentioned that the main sources of 
location of the industry; (v) the relative incidence phosphatic fertilisers in the country were phos- 
of the import duty on the finished goods in phatic rocks and bones. In India, superphosphate 
comparison with the duty on the raw materials was prepared by treating bones with sulphuric 
from which they could be manufactured; (vi) if acid; this was a very wasteful method since the 
the industry is to be under private ownership and other constituents of bones like glue, gelatine, 
management, what controls if any should be grease, and fat were not utilised. Therefore, to 
exercised by Government; (vii) the stages by establish the bone-superphosphate industry on a 
which the industry should be developed. (viii) sound footing, alargescalefactory with facilities 
should the industry cater for the export market, or for recovery of glue and gelatine before the bones 
be developed on the cottage industry basis and if were treated with sulphuric acid was necessary. 
so to what extent [GhoshRam, 1946, Pp. (i)-(ii)]. At the same time, the possibility of using bone- 

In view of the commonality of the subjects, the meal itself asa fertiliser shouldI>eexamined. This 
two Panels agreed to have joint meetings and would save sulphuric acid. Rock phosphak was 
discuss all subjects together. A combined Report availablein quantitiesasapatite i n  Singbhumarea 
was submitted. Noting that the three elements and as phosphatic nodules in the Trichinopoly 
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dismct. No sustained efforts had been made to be carried out as to the requirements of different 
work up these deposits. The Panels recommended types of fertilisers, having regard to the actual soil 
a five-year target of over 100,000 tomes per Year and climatic conditions in different parts of the 
for s u ~ r ~ h o s ~ h a t e s .  Further, Gov~rnment of country and requirements of different crops. Any 
India should Put UP an experimental plant for plans for future development of the fertiliser 
manufacture of 10 t0rInes of phosphorous per day industry could be modified in the light of the 
and concentrated phosphates by the electre ,dts of such investigation, 

process- In order to the phos- In Table I, we show the production of chemical 
phate reSources of the counm, it was necessary fedisen: as it was in 1947, namely, fie time of 
to prohibit the export of bones and bonemeal out Independence. 
of India. 

The raw material for potash fertilisers available TABLE 1. PRODUCTION OF FERTILISERS IN 1947 

in the country, was &tassium nitrate, about 
15,240 tonnes of which were produced from large 
tracts of saline earth in Bihar, U.P., Punjab, 
Bikaner,PatiaIa, and B haratpur. Production could 
be increased, if necessary, without any difficulty. 
Cost of production was high due probably to want 
of proper organisation. The matter could be 
examined in consultation with the Provincial and 
State Governments [Ghoshmam, 1946, Pp. 
30-321. 

Report of the Indian TariffBoard on Phosphates 
and Phosphoric Acid, May 2946 

- 
In May 1946, the Tariff Board also gave its 

recommendations regarding the phosphates and 
phosphoric acid industry. According to the Board, 
phosphoric acid and &-sodium phosphates could 
be used for the manufacture of fertilisers. In 1946, 
there was only one factory in India - Star 
Chemicals at Bombay which had commenced 
operations in 1943 - manufacturing phosphoric 
acid and phosphates. There would be demand for 
specific protective duty on all imports of phos- 
phoric acid, sodium phosphates and acid calcium 
phosphate. Government should also ensure that 
manufacturers of phosphoric acid and its sodium 
and calcium salts got sulphuric acid at a rate not 
exceeding Rs 160 per ton (Rs 157.47 per tonne). 
Further, manufacturers of phosphoric acid and its 
salts should b e  given all facilities for obtaining 
reaction vessels of stainless steel and other plants 
and machinery to enable them to prepare these 
chemicals of commercial as well as pure BP 
quality [Shanmukhan Chetty 1946, Pp. 16-17). 
The Board recommended that an enquiry should 

A. Ammonium Sulphate 26,488.42 
(i) Bye-product coke-oven Plants 6,705.93 
(ii) Mysore Chemicals and Fertilis- 
ers, Belagula 

33,194.35 
B. Superphosphates 47,754.35 
C. Potash Fertiliser 28.45 

Total 80,977.15 

The First Five Year Plan, 1951-56 

The First Plan reviewed the past development 
of the fertiliser industry (separately for nitroge- 
nous, phosphatic and potassic fertilisers), the 
position of the industry at the advent of the Plan, 
and the programmes of expansion expected by the 
end of 1951-56. The installed capacity (1951) of 
the 13 factories regularly engaged in the pro- 
duction of superphosphate had increased from 
82,300 tonnes in 1949 to 148,190 torines by 195 1. 
Production had also increased from 14,015 tonnes 
in 1947 to 34,214 tonnes during the first nine 
months of 1950. The requirements were esti- 
mated at 325,000 tonnes of P,O, (equivalent to 
2.03 million tonnes of 16 per cent 
superphosphate) per year at the minimum. 

Production of ammonium sulphate was first 
achieved as a by-product of coking ovens. There 
were four such units in West Bengal and Bihar 
with a rated capacity of about 26,500 tonnes of 
ammonium sulphate per annum. Synthetic 
ammonia production and its conversion to 
ammonium sulphate was first started in Mysore 
in 1938 at Belagula with arated capacity of 6,700 
tonnes of ammonium sulphate per annum. In 
1947, a larger plant with a rated capacity of over 
46,000 tonnes of ammonium sulphate per annum 
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was put up near Alwaye in Travancore (FACT), tonnes of urea and 110 tonnes of ammonium 
the synthetic ammonia manufactured being con- nitrate per day making use of by-product coke 
verted into the sulphate partly by the use of oven gases and waste carbon dioxide from the 
a m u m  and partly by reaction with sulphuric acid operations. 
prduced from sulphur; it came into production 

TABLE 2 INSTALLED CAPACITY OFPLANTS W R  in 1950-5 1. When the Government at Nmmmous F ~ ~ n r r s e ~ s  BASED ON 330 WORK IN(^ DAYS 
Sindri came into production in 1952-53, the rated (In tonnes of Ammonium Sulphate) 
capacity had reached 435,550 tonnes of ammo- 1950-51 1952-53 1955-56 
nium sulphate per annum on the basis of 330 
working days. Nevertheless, the bulk of 
ammonium sulphate consumed was being By-product Coke o v a  26,488 27,505 27.505 

Plant imported; in 1951 -52, the imports amounted to Mysore Chemials and 6,706 6,706 13,412 
about 68,500 tonnes. Besides, substanthl q u a -  Fertilisers, Belagula 
tities of niuate and other nitrogenous Fertilisers and Chemicals 46,738 46,738 93,477 

(Travancore) Ltd. 
fertilisers were also imported. Alwaye 

It was estimated that, in the prevailing cir- Smdri,Fenilisenand -- 355.618 355,618 
cumstances of Indian agriculture, a quantity of ~ b ~ * s  Lid. 79,933 436,566 490,011 
457,000 torlnes of nitrogen equivalent to 2.29 
million of alnmonium blphaE should &: Source: First Five Year Plan, Planning Commission. 

adequate. In fact, the actual consumption was Existence, in India, of sulphur or pyrites, 
only around 150,000/175,000 tonnes of ammo- required for the manufacture of sulphuric acid 
nium sulphate. In the circumstance, the target of used for the ammonium sulphatc production, was 
annual consumption of synthetic nitrogen by the not known until then. Hence, reliance was on 
end of 1952-53 was placed at 91.44 thousand impom. Gypsum could also be used as an 
tOnIleS of nitrogen, equivalent to 457,000 tomes alternative raw material and Government had 
of ammonium sulphate and by the end of 1955-56 made arrangements fm i~ supply to rthe Sindri 
at 122,000 tonnes of nitrogen, q ~ i v d e n t  to factory from Bikaner and Jodhpur as supplies 
60,000 tonnes of ammonium sulphak. were unavailable from Khewra, Punjab (Raki- 

Themost impmnt  problem of the industry was stan), on the basis of which the factory was set 
the difficulty of obtaining adequate quantities of up. Gypsum was also r e q u a  for the cement 
s u l p h ~  for producing ~~lphluric acid required in industry. nerefore, before the ammonim sul- 
ammonium su1phat.e manufacture. FACT Ltd. phate capacity could be expanded further, it was 
had arrangements for making use of gypsum from necessary to ensure that the limited resources of 
Trichinopoly but the quality of this deposit was gypsum were husbanded carefully. Since other 
somewhat unsatisfactory and its economic min- nieogenous fertilisers besides ammonium sul- 
ing difficult. phate were also proposed, the P1a11 recommended 

Table 2 gives the Programmes of development that (i) early investigations should be undertaken 
envisaged during the First Five Year Plan for by the I n d i  Council of Agricultural Research 
nitrogenous fertilisers (ammonium sulphate). for collecting comparative data regarding the 

There would still be a gap of the order of efficacy of different nitrogenous fertilisers - 
122,000 tonnes between the capacity and esti- ammonium nitrate, nitro prills and nitro chalk, 
mated requirements which would have to be ammonium chloride, ammonium phosphate, urea 
made good by imports. The Plan recommended and calcium cynamide - under different soil 
the early implementation of the scheme for the conditions and for different crops. Simulta- 
expansion of fertiliser production at Sindri on neously, the National Laboratories and the 
which a project report was prepared under the Developmentwing of the Ministry of Commerce 
Technical Cooperation Administration of the and Industry should investigate the feasibility of 
USA (TCA) for 1952. The expansion scheme for manufacturing these alternative nitrogenous fer- 
Sinchi envisaged the production of about 100 tilisers at suitable places in the country and 
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determine the economics of their production. 
With the additional hydro-electric power 
resources becoming available from the Hirakud, 
DVC and Bhakra-Nangal projects, the question 
of locating some of the nitrogenous fertiliser 
industries in those places, required close exami- 
nation; (ii) The National Chemical Laboratory 
should undertake immediate investigations into 
the development of processes for utilising, if 
possible, indigenous raw materials, such as 
magnesium sulphatc and sodium sulphate, for the 
manufacture of ammonium sulphate; and (iii) The 
Geological Survey of India should undertake 
detailed prospecting and estimation of available 
reserves of gypsum and pyrites in different parts 
of the country. Table 3 summarises the pro- 
gramme of development of the nitrogenous fer- 
tiliser industry envisaged during the period of the 
First Plan. 

- - ---- 

Unit 1950-51 1955-56 

Factories numher 6 7 
Annual Rated Capacity tonnes 79,933 490.01 1 
Actual Production tonnes 47,047 457,222 
Estimated Consumption tonnes 254,013 609,630 - 
Source: Programmes of Industrial Development, 1951 -56, 

Planning Commission, 1 953. 

In the case of phosphatic fertilisers, the indig- 
enous production of superphosphates was entirely 
in the form of single superphosphate 
manufactured from imported rock phosphate. In 
1951, there were 14 plan's in existence with an 
annual rated capacity of nearly 127,000 tonnes. 
The sizes of these units by world standards were 
small. This got reflected i n  higher costs of pro- 
duction more particularly so because the sul- 
phuric acid units which supplied acid for 
superphosphate manufacture were also small. 
The factories had been able to survive mainly 
because of the indirect protection received in the 
form of import control and pooled distribution of 
dsmesticuroduction. The factories were however 
expanding their capacity and by the end of 
1951-52 there were four units with capacities of 
over 15,000 tonnes of superphosphates per annum 
operating i n  the country. The production of 
superphosphates had steadii y risen from 21,700 
tonnes in 1948 to 62,010 tonnes in 1951. Very 

small quantities of superphosphates were 
imported; only about 2.7 thousand tonnes in 
1951-52. 

According to the Plan, the requirements of 
phosphatic fertilisers expressed in terms of P205, 
and reckoned on the basis of the application of 
nitrogen and P205 in proportions suitable to each 
crop all over the country should be placed at over 
a million tonnes. In comparison, the actual con- 
sumption was only 50,000 - 60,000 tonnes of 
superphosphate annually. Considerable 
inducement and financial subsidies were found 
necessary .to bring the consumption of super- 
phosphate even to that level. Taking into account 
the low consumption and the difficult sulphur 
supply position since the outbreak of the Korean 
war, it was envisaged that about 200,000 tonnes 
would be consumed by 1955-56. 

Superphosphate produced in the country was 
distributed to different consuming centres from a 
pool organised by the Central Government and at 
prices recommended by the Tariff Board. The 
Pool was abolished from 15th August 1952. The 
problems of the superphosphate industry were the 
shortage of sulphur and the high cost of produc- 
tion, Hence, there was need to switch over to 
alternate methods of producing phosphatic 
fertilisers. A number of recornme~~dations were 
made for the expansion of the superphosphate 
industry. 'hese included (i) manufacture of 
alternative phosphatic fertilisrs, (ii) manufacture 
of Kotka Phosphate, (iii) survey and utilisation of 
domestic rock phosphate, (iv) better organisation 
of collection and processing of bones, (v) devel- 
opment of the superphosphate industry in the 
public sector, and (vi) standardisation of alternate 
phosphatic fertilisers. The Indian Standards 
Institution were expected to fix suitable standards 
for phos?hatic fertilisers on citrate soluble basis. 
The programmeof development of the phosphatic 
fertiliser industry envisaged for the First Plan 
period is shown in Tabie 4. 

Unit 1950-51 1955-56 
Factories number 14 17 
Annual Rated Capacity tonzws 125 442 212,715 
Actual Production tonnes 55:973 182.889 
Consumption tonnes 59,337 203,210 - 
Source: Progrommcs o Industrial Developmeni, 1951-56, 

PIaming M s s i o n .  Id3 
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Potassic fertilisers in India were commonly 
derived from the natural deposits of potassium 
nitrate occurring in Bihar, U.P., Punjab, Patiala, 
Bikaner, and Bharatpur, which were extracted 
and puritied by crude methods on a cottage or 
small scale basis, Production was about 15,000 
tonnes per annum before Independence, but the 
bulk of such units went toPakistan and production 
in Bihar, U.P. and other parts was not sufficient 
to meet the demand. As a by-product of salt 
manufacture, it was possible to produce nearly 
85,000 tonnes of K20 from all the salt works in 
the country. Actual production was however, 
limited to the quantity recovered in the Tata 
Chemical Works at Mithapur. Molasses obtained 
as a by-product of the sugar industry could also 
be utilised for the manufacture of potassic ferti- 
lisers. Although potash salt had not been recov- 
ered on any large scale from molasses in India, 
advantage had been taken of the existence of 
potassium salts in molasses by using distillery 
slops containing such salts for fertilising suitable 
crops in the neighbourhood of distilleries. 

The estimated annual requirements of potash 
fertilisers on the basis of using them only for the 
most essential crops were roughly 37,500 tonnes 
of all potash fertilisers reckoned together and 
expressed as K20. Potash salts were generally 
marketedin the form of ready mixtures containing 
definite proportions of K.P. and N. The First Plan 
document recommended that (i) as the demand 
for potash salts was expected to increase to about 
38 thousand tonnes expressed as K,O, it should 
be possible to recover nearly 54 thousand tonnes 
expressed as K,O from all the salt works in the 
country. The bigger salt manufacturers should be 
encouraged to pat up by-product recovery phnts 
for production of potassium chloride; (ii) The 
State Governments of Bihar, U.P., Pepsu and 
Rajasthan should take necessary steps to organise 
cottage scale manufactureof potassium nitrate on 
a cooperative basis so as to increase the output of 
the product and also to bring down its cost; (iii) 
To enable potassium salts to be recovered and 
made available for use in distant places, it was 
necessary to recover such potassium salts from 
molasses as well as distillery slops by adopting 
suitable processes which may be standardised by 
the manuhcturers of sugar and alcohol in con- 
sultation with the National Chemical Laboratory; 

(iv) In the event of potassium salt supplies from 
the above sources being found inadequate, the 
possibilities of recovering potash salts from the 
flue gases of cement furnaces might also require 
consideration, planning Commission, 1953(b), 
Pp. 128-1301. 

Report of the Fertiliser Production Committee, 
1 954 

In 1954, Govemment thought it necessary to 
expand the indigenous capacity for production of 
fertilisers. It was estimated that fresh capacity for 
producing 2.54 iakh tonnes per annum (in terms 
of nitrogen) would be needed to be set up by 1961. 
As a first step immediate action for planning and 
creating additional capacity for 1.73 lakh tonnes 
of nitrogen per annum was necessary. Therefore, 
in October 1954, Govemment constituted a 
Committee (i) to suggest possible locations for 
the new fertiliser factories for the production of 
ammonium sulphate, ammonium sulphate-nitrate 
and urea having regard to all relevant consider- 
ations including adequacy of transport and the 
proximity of consumer points; (ii) to indicate the 
quantities of one or more of these fertilisers that 
could be produced at each location on an eco- 
nomic basis, the processes to be adopted and the 
probable cost of production; (iii) to estimate 
roughly the capital and working cost of the plants 
recommended at the different locations; (iv) to 
make recommendations regarding the require- 
ments and the provision of technical personnel for 
staffing the new plants; and (v) to suggest the best 
method of further processing the Committee's 
recommendations [Mulcherji, 1955, p. 1371. The 
Committee was also informed that one of the new 
fertiliser production units would have to be set up 
in the Bhakra-Nangai area in conjunction with a 
project for production of heavy water. The 
Committee submitted an Interim Report for the 
Nangal factory in January 1955 and the Final 
Report in June 1955. 

In its Interim Report, the Committee recom- 
mended that the optimum capacity of the nitrogen 
production unit at Nangal should be of the order 
of 7 1,000 tonnes of nitrogen per year. A suitable 
type of ammonium nitrate fertiliser could be 
produced which could cater to the area covered 
by Jammu and Kashmir, Himachal Pradesh, the 
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Punjab, Pepsu, Delhi, and the North-Westem 
portion of Rajasthan commanded by the 
Bhakra-Nangal inigation system. The nitrogen 
content in the end-product should be kept as high 
as possible consistent with explosion risks. 
Arrangements should be made for the installation 
of the required power generating capacity at 
Bhakra-Nangal to make available to the new 
fertiliser-cum-heavy water factory a dependable 
all-the-year-round power supply of about 
160,000 kw at a load factor of 90 per cent. A 
specific rate at which electricity would be 
supplied by the Bhakra Dam authorities should 
be simultaneously negotiated. 

The plant should be designed to produce 70,000 
tonnes of nitrogen per year along with 7.62 tonnes 
of heavy water. The ammonia synthesis process 
should be based on electrolytic decomposition of 
water; and the end product should be ammonium 
nitrate diluted with clay and chalk in the pro- 
portions of Ammonium Nitrate 60, Clay 26, and 
Chalk 14 per cent. The nitrogen content of the 
end product would thus be 21 percent and its total 
annual production 340,000 tonnes. This produc- 
tion capacity was based on the assumption that 
the required quantity of Bhakra hydro-electric 
power (160,000 kw at a load factor of 90 per cent) 
could be made available at a cheap enough rate 
to warrant adoption of the electrolysis process for 
ammonia synthesis; in any case, the power rate 
should not be more than 2.6 pies per unit. In case 
the supply of the required quantum of power was 
not available, depending on the amount of mini- 
mum firm power supply that could be assured, 
either the production capacity at 7 1,000 tonnes of 
nitrogen a year be retained, but the plant be 
designed to achieve a high stream efficiency (say, 
98 per cent); or the production capacity be 
reduced from 7 1,000 tonnes to 61,000 tonnes of 
nitrogen a year [Mukherji, 1955, p. 51. , 

In its final Report, the Committee recom- 
mended that the production of the balance of 
101,000 tonnes of nitrogen (out of the total target 
of 173,000 tonnes tobe achieved by 1961) should 
be arranged for, partly in the form of urea (66,000 
tonnes with nitrogen content of 45 per cent) and 
partly in the form of sulphate nitrate (279,000 
tonnes with nitrogen content of 26 per cent). The 
double salt to be manufactured in the new unit(s) 
should conform to the specifications given in the 

report; and urea production should be associated 
with the manufacture of double salt so as to permit 
the adoption of the 'once through' process. 

The Committee recommended that if a fair price 
not exceeding Rs 3.13 per thousand cu.ft could 
be negotiated for the 2.3 million cu.ft. of refinery 
gas which Stanvac were prepared to supply from 
their oil refinery at Trombay (Bombay), a unit at 
Trombay may be established designed to produce 
142.25 tonnes ammonia per day by processing the 
available gas and 140,000 tonnes of double salt 
per year as the end-product having a nitrogen 
content of 36,578 tonnes per year. Another unit 
designed to produce about 47,000 tonnes of urea 
and 203,000 tonnes of double salt per year (with 
a total nitrogen content of 74,000 tonnes per year) 
at Neyveli in Madras State or, failing Neyveli, at 
Vijayawada in Andhra. If a fair price could not 
be negotiated for the Bombay gas, the entire urea 
and double salt production (with a total nitrogen 
content of 101,605 tonnes per year) should be 
established at Neyveli, or failing Neyveli at 
Vijayawada. 

In order to bring the production target of 
173,000 tonnes of nitrogen per year closer to the 
Ministry of Agriculture's estimate of total addi- 
tional nitrogen requirements by 1961 of about 
254,000 tonnes per year, the Committee 
recommended setting up of (i) a unit to produce 
66,000 tonnes of urea and 224,000 tonnes of 
double salt per year (with a total nitrogen capacity 
of 87,888 tonnes per year) at Neyveli, or failing 
Neyveli, at Vijayawada; (ii) a unit to produce 
254,000 tonnes of double salt per year (with a 
nitrogen capacity of 66,000 tonnes per year) at 
Itarsi in Madhya Pradesh. Consideration could 
be given for the extra production of the 82,000 
tonnes of nitrogen a year to be established through 
the production of alternative nitrogenous ferti- 
lisers cheaper than double salt, particularly 
nitro-limestone for which product the three best 
locations were Rourkela in Orissa (assuming 
availability of the hydrogen fraction of the steel 
plant coke oven gas), Miapur in Uttar Pradesh 
and Bhadravati in Mysore. Indigenous gypsum 
should be utilised for the sulphur radical required 
for the manufacture of ammonium sulphate 
component of double salt. The Committee rec- 
ommended the utilisation of Saurashtra gypsum 
at Bombay, Trichinopoiy gypsum at Neyveli; and 
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Rajasthan gypsum at Vijayawada and Itarsi. 
Preference was indicated for the partial oxida- 

tion process for conversion of Bombay refinery 
gas. The ammonia synthesis plant should be so 
designed as to be capable of processing both 
refinery gas and mineral oil fractions or any 
hydro-carbon stream. Direct gassification of 
South Arcot lignite, Singareni coal and Madhya 
Pradesh coal was recommended for ammonia 
synthesis at NeyveTi, Vijayawada and Itarsi, 
respectively [Mukherji, 1955, Pp. 213-2791. 

Progress During the First Plan 

The First Plan targets of expansion of capacity 
for nitrogenous fertilisers were not fulfilled. The 
Sindri Fertiliser Factory started production of the 
iron oxide catalyst required in the water gas shift 
reaction for the generation of hydrogen neded 
for ammonia synthesis. Another development at 
Sindri was the construction of acoke-oven battery 
with a daily capacity of 610 tonnes and equipped 
with an up-to-date recovery system for the by- 
products from the coke- oven gas. The Govern- 
ment appointed a team of technical experts with 
the aid of TCA to examine the possibilities of 
stepping up fertiliser production at Sindri on the 
basis of the coke-oven gases expected to be 
available at the rate of 10.0 million cu.ft. per day 
as a by-product from the coke-ovens. The tech- 
nical team after visiting fertiliser factories man- 
ufacturing ammonium nitrate, urea and other 
fertilisers in various countries, recommended the 
desirability of producing ammonia by reforming 
coke-oven gas and further converting it to 
sulphate-nitrate and urea. These recommenda- 
tions were accepted by the Government, and work 
on the project commenced only during 1954-55. 

As regards FACT, the construction of a plant 
for the production of 8,128 tonnes of ammonium 
chlcride per annum was completed by the end of 
1954. But doubling of the capacity was consid- 
erably delayed because preliminary studies were 
needed in order to decide the types of nitrogenous 
fertilisers to be produced and the processes to be 
adopted with a view to improving the economics 
of the plant. A Technical Committee appointed 
by the Government reported on the expansion 
scheme in 1954-55, and suggested that (a) a part 
of the output mounting to about 18,289 tonnes 

should be produced in the form of ammonium 
phosphate (N 16 per cent and P,O, 20 per cent); 
(b) the production of ammonium sulphate should 
be expanded from 48,770 to 60,963 tonnes; and 
(c) while in the first instance only the hydrogen 
required for the expanded production of ammonia 
need be produced electrolytically, the entire 
requirements should before the end of the Second 
Plan, be obtained by this process with a view to 
reducing the cost of production. Government 
accepted the suggestions and a loan from the 
Industrial Finance Corporation of India was 
arranged for financing the expenditure during the 
Second Plan. 

Not much progress was made on the expansion 
project of the Mysore Chemicals and Fertilisers. 
During 1953-54, the Cornpany erected the 
ammonia compressor and circulator and the 
Industrial Finance Corporation of India was 
approached for financial assistance for the com- 
pletion of the scheme. 

The industry also faced a nurnber of problems; 
difficulties in procuring sulphur, high ruling 
prices of fuel oil, shortage of transport facilities 
and resultant accumulation of stocks with the 
factories. 

As regards phosphatic fertilisers, the First Plan 
had envisageda capacity target of 212,7 15 tonnes 
and a production target of 203,210 tonnes by 
1955-56. The actual capacity in existence by the 
end of March 2956 was estimated at 215,525 
tonnes per annum. Actual production was much 
lower at 78,519 tonnes in terms of suprphos- 
phates (table 7). 

In view of the absence of deposits of sulphur 
within the country, a suggestion was made that 
the possibilities of manufacturing dicalcium 
phosphate and kotka phosphate, which would 
eliminate or partially reduce t.he consumption of 
sulphuric acid, should be explored and further that 
standard specifications should be formulated for 
these alternative fertilisers in terms of ciuate 
soluble P,O, instead of water soluble P,O,. Work 
on these suggestions were undertaken at the 
National Chemical Laboratory, the Indian Stan- 
dards Institution, and the Delhi Cloth and General 
Mills Chemical Works. The results of the 
experiments had shown the practicability of 
manufacture of kotka phosphate and dicalciurn 
phosphate. Commercial production was however 
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held up because the supply position of sulphur 
requiredin the production of superphosphates had 
improved Planning Commission, 1956(a), Pp. 
181-1821. 
No specific targets for capacity and production 

of potassic fertilisers were proposed in the First 
Plan. But recommendations for increasing pro- 
duction through salt manufacturers, organisation 
of cottage scale manufacture of potassium nitrate 
inBihar, U.P., Pepsu, and Rajasthan and recovery 
of potassium salts from molasses and distillery 
slops were made. No progress worthy of note was 
made on these recommendations during the Plan 
period [Planning Commission, 1956(a), p. 1381. 

Consumption of ammonium sulphate continued 
to rise during the Plan period. This was largely 
due to (a) reduction in the issue price of ammo- 
nium sulphate from Rs 324.79 to Rs 285.42 per 
tonne; (b) introduction of uniform freight rate as 
a result of which ammonium sulphate was 
available at Rs 3 10 per tonne at any rail-head in 
the country; (c) reduction in the distribution 
charges and the availability of the fertiliser at Rs 
339.55 per tonne at the farmer's door; (d) grant 
of credit facilities to the farmers for purchase of 
fertilisers on a substantial scale; (e) effective 
demonstrations and publicity carried out by the 
staff of the Agricultural Departments and by the 
National Extension Service; and (f) extensive 
adoption of the Japanese method of cultivation in 
the country for the rice crop [Planning Commis- 
sion, 1953, Pp. 175-1771. The gap between con- 
sumption and production was met through 
imports (Table 5). 

TABLES. CONSUMPTION OF FERIIUSERSIN TERMS OF 
AMMONIUM SULPHATBIN 1951-56 

(tonnes) 

Year Production Imports Consumption 

1951 -52 53,55 1 141,968 286,933 
1952-53 223,838 219,082 281.243 
1953-54 324,746 89,133 333,264 
1954-55 345.683 86,433 469,568 
1955-56 393.762 247,702 650.85 1 

Source: Report of the Fertiliscr Distribution Enquiry 
Commiyec, 1960, Department of Agriculture. 

Consumption of superphosphate was substan- 
tially lower than was estimated. After the aboli- 
tion of the superphosphate pool in August 1952, 
the consumption decreased mainly due to 
difficulties in regard to marketing arrangements. 
Consumption of superphosphates in 1955-56 was 
expected to be about 122 thousand tonnes as 
against the original estimate of 203 thousand 
tonnes. But, it was substantially lower at 13,000 
tonnes (Table 6). 

TABLE 6. PRODUCI'ION AND &PORTS OF 
SUPERPHOSPHATES 

Itonnes) 

Year Production Imports Consumption 

Source: Fertilirer Slalislics (various issues) 

Second Five Year Plan (1956-61) 

In 1954, a Standing Committee on Manures and 
Fertilisers, set up by the Government framed 
estimates of fertiliser consumption in the country 
for the period 1953-54 to 1960-61 (Table 7). 

TABLE 7. ESTIMATES OF CONSUMPT~ON OF FERTILISERS. 
1953-54 TO 1960-61 

(tonnes) 

Year Nitrogen p*Os K2O 

- - - 

Source: Report of the Fertiliser Production Committee, 
1955. 

At the same time, the Ministry of Food and 
Agriculture had estimated requirements of 
nitrogenous fertilisers during the period of the 
Second Plan. These are shown in Table 8. 
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Year Tonnes of Fixed Nitrogen 

Source: Second Five Year Plan, Planning Commission. 

Apart from ammonium sulphate, the Ministry 
of Food and Agriculture had accepted nitro- 
limestone (20.5 per cent nitrogen), sulphate- 
nitrate (26.5 per cent nitrogen) and urea (4446 
per cent nitrogen) as by and large suitable. 
However, their application had to be restricted to 
certain regions until more experiments had been 
carried out on the suitability of soils for their 
application and on methods of improving storage 
conditions. 

The Plan in the Public Sector included the 

completion of the expansion of the Sindri Ferti- 
liser Factory and setting up of new factories. The 
expansion of the Sindri Fertiliser Factory was 
expected to be completed by 1957, leading to an 
augmentation of the installed capacity from 
71,000 tonnes (356,000 tonnes in terms of 
ammonium sulphate) to 119,000 tonnes of fixed 
nitrogen. The additional production correspond- 
ing to 48,000 tonnes of fixed nitrogen was to 
consist of 150,000 tonnes of sulphate-nitrate and 
24,000 tonnes of urea. The consumption of gyp- 
sum at Sindri was to be increased by about 
152,000 tonnes when full production under the 
expansion scheme was achieved. The total 
investment of about Rs 8.4 crore expected to be 
incurred on the expansion during the Second Plan 
was to be met from a loan of Rs 4.4 crore provided 
by the Central Government and from the internal 
resources of the Company. It was also decided to 
expand the fertiliser industry further under the 
Second Plan at the following locations (Table 9). 

Location of Annual Capacity Fertiliser to be Produced Estimated Capi- 
Factories as Fixed Nitrogen tal Investment 

(tonnes) Fcrtiliser Tonnes (Rs Crore) 

Nangal 

Rourkela 
Bhilai 
Durgapur 1 

71,124 Ammonium Nitrate 203,210 22.00 
@ure or Diluted) 

71,124 Sulphate Nitrate 203,210 19.00 
IJrea 40,642 

8 1,284 Nitro-Limestone 449.094 16.00 
79 16 By -product 35.867 * I Ammonium Sulphate 
- - -  

* Included under provisions for the steel plants in the public sector at Bhilai/Durgapur. 
Source: Second Five Year Plan, Plaming Commission. 

In the private sector, the Plan included (a) TABLE lo. E J C P ~ D  P R O D U C ~ N  O Q N ~ O G W O U S  
doubling of capacity by 1958 at FACT, (b) a FERTILISERS, 1956-61 

(-4 
modified soda-ash plant at SahuChemicals which Year AMud lnsulled Clpcity' Total 
was expected to come into production by 1958, 
and (c) by-product ammonium sulphate from Public Private Total Pmdudon* 

Sector Sector 
expansion of TISCO and IISCO. An investment 

1956-57 71,124 15,241 86,365 77,220 of Rs 2.5 crore was expected on the expansion of 1957-58 i!8.878 15,241 134.1 19 103,637 
FACT. The production of nitrogenous fertilisers f;$g :+>$! $2; ;:$; !$$$ 
from domestic sources expected during 1956-61 l%oal 349521 38,610 388.131 294,655 

is shown in Table 10. * tonnes of fixed nitrogen. Source: As at Table 9. 
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The Ministry of Food and Agriculture had 
estimated the requirements of phosphatic ferti- 
lisers (including bonemeal) by the end of the 
Second Plan at 12 1,926 tonnes of P,O, or 73 1,556 
tonnes as Superphosphates. However, for the 
Second Plan, a capacity of about 50 thousand 
tonnes was visualised in terms of superphosphate 
and the balance in other types of phosphatic 
fertilisers. Further expansion of synthetic phos- 
phatic fertilisers industry during the period of the 
Second Plan would not be necessary if the deficit 
could be made good by bonemeal. Otherwise, 
various alternative fertilisers like dicalcium 
phosphate, and concentrated phosphatic fertilis- 
ers like double and triple superphosphate would 
have to be considered. Manufacture of dicalcium 
phosphate would provide a means of utilising the 
chlorineresulting from the manufacture ofcaustic 
soda by the electrolytic process. Hence, the Food 
and Agriculture Ministry should take early steps 
topopularise dicalcium phosphate as a fertiliser. 
The National Fertiliser Association of India 
should also take up a concerted drive for pop- 
ularising the use of phosphatic fertilisers, as also 
balanced fertiliser mixtures. The manufacture of 
concentrated fertilisers not requiring the use of 
sulphuric acid should be encouraged. To keep the 
costs low, future development should envisage 
substantially biggerplants, with a minimum daily 
capacity of not less than 100 tonnes. 

Table 11 gives the proposed installed capacity 
and production of the phosphatic fertilisers 
during the Second Plan period. 

TABLE 11. PRODUCTION OF PHOSPHATIC FERTILJSERS. 1956-61 
(tonnes in terms of P205) 

1955-56 1960-61 

Annual Installed Capacity 
(a) Superphosphate 35.562 84,637 
(b) Ammonium Phos- 3,759 
phate 
Total (including 0th- 35,562 121,926 
ers) 

Annual Producrion 
(a) Superphosphate 20,321 84.637 
(b) Ammonium Phos- 3,759 
phate 
Total (including 0th- 20,321 121.926 
ers) 

Source: Second Five Year Plan, Plaming Commission. 

The requirements of potassic fertilisers were 
estimated by theMinistry of Foodand Agriculture 
at 30,481 tonnes of K,O by 1960-61 as against 
10.160 tonnes in 1955-56. It was necessary to 
implement the recommendations made in the 
First Plan for potassic fertilisers with a view to 
reducing dependence on imports. 

Development Council for Heavy Chemicals 
(Acids and Fertilisers) 

The Development Council for Heavy Chemi- 
cals (Acids and Fertilisers) was set up in 1953 
under provisions of the Industries Development 
and Regulation Act, 1951. The Council was 
expected to make recommendations regarding the 
targets of production, n o n s  of efficiency, mea- 
sures of securing fuller utilisation of installed 
capacity and better economy in the cost of 
production, etc. The representatives of Govern- 
ment, Industry and Labour were the members of 
the Development Council. The Council met four 
or five times each year and made recommenda- 
tions to the Government on different aspects of 
the fertiliser industry. Thus in 1956-57, the 
Council recommended the establishment of the 
production of phosphorous by the electro-thermal 
process by at least one unit with 25 tonnes 
capacity per day and popularising by the Ministry 
of Food and Agriculture of di-calcium phosphate 
as fertiliser. In 1957-58, the Council recom- 
mended (i) enhancement of the target for 
nitrogenous fertilisers in view of the raising of the 
foodgrains target, (ii) measures for increasing the 
offtake of super-phosphate, and (iii) indigenous 
production of di-calcium phosphate. During 
1958-59, the Council drew up programmes of 
development for phosphatic fertilisers and 
nitrogenous fertilisers in connection with the 
preparation of the annual plan for 1958-59 by the 
Planning Commission. It was considered advis- 
able to spend foreign exchange on the production 
of nitrogenous fertilisers rather than spending the 
same on its import. The Council also recom- 
mended that in the initial stages the product of 
Nangal and Rourkela be marketed with 26 per 
centN insteadof thedilution of ammonium nitrate 
with limestone containing 20.5 per cent nitrogen 
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and thereafter to progressively increase the 
nitrogen content upto 33 per cent N [Ministry of 
Commerce and Industry, 1959, Pp. 44-45]. 

Fertiliser Technical Committee. 1960 

In 1959-60, the Government set up a Technical 
Committee for Fertiliser ~rdduction to prepare 
preliminary reports on a number of sites with a 
view to determining the types and quantities of 
fertilisers that could be produced, having regard 
to the facilities available in those places and the 
pattern ofproduc tion indicated by the Department 
of Agriculture for the Third Five Year Plan, the 
order of capital costs likely to be involved and the 
probable cost of production. The Committee 
submitted reports in 1960 for setting up plants in 
the following States (Table 12). 

TABLE 12. CAPACITY FOR THE NEW FACTORIES 

Place Capacity Product 
(tonnes 
' N' ) 

Itarsi (Madhya Pradesh) 50,802.50 Urea 
Gorakhpur (Uttar Pradesh) 71,123.50 Urea 
Mangalore (Karnataka) 7 1,123.50 Urea and 

Ammonium 
Sdphate 

Kothagudem 81,284.00 Urea and 
(Andhra Pradesh) Nitrophosphatc 
Nammp (Assam) 33,021.63 Urea and 

Ammonium 
Sulphate 

Hanumangarh (Rajasthan) 8 1.284.00 Ammonium 
Sulphate 

Source: Annual Report, 19M)-61, Ministry of Comnherce 
and Industry. 

Based on the recommendations of the Com- 
mittee, licences were issued to private parlies for 
setting up fertiliser factories in Madhya Pradesh 
and Rajasthan. Preliminary work for the fertiliser 
projects at Namrup (Assam) and Gorakhpur 
(U.P.) in the public sector was taken in hand. 
Arrangements were made to import plant and 
machinery for the Trombay Fertiliser factory. 
Licence was also issued for setting up a fertiliser 
factoDj based on naphtha at Vizag in the private 
sector [Ministry of Commerce and Industry, 
1961, p. 761. 

Fertiliser Corporation of India 

The Fertiliser Corporation of India was formed 
on January 1,1961, integrating the fertiliser units 
in the public sector and bringing them under a 
unified control. This was done in order to secure 
coordination in policy and ensure efficient and 
economic expansion and working of fertiliser 
factories in the public sector. As a result of this 
integration, the constituent units of the Corpora- 
tion were the two operating factories at Sindri in 
Bihar and Nangal in Punjab and the three 
projected factories at Trombay in Maharashtra, 
Nahorkatiya (Namrup) in Assam and Gorakhpur 
in Uttar Pradesh. 

Progress During the Second Plan 

The Second Man envisaged expansion of 
capacity for nitrogenous fertilisers from 86,365 
tonnes of nitrogen in 1956-57 to 388,131 tonnes 
in 1960-61 and the production from 77,220 tonnes 
of nitrogen in 1956-57 to 294,655 tonnes in 
1960-61. This increase was expected to Be 
achieved by the expansion of the Sindri Fertiliser 
Factory and FACT and the establishment of new 
fertiliser factories at Nangal, NeyveIi and Rour- 
kela. It was also expected that additional quanti- 
ties of ammonium sulphat would be obtained as 
by-product at the steel plants and that ammonium 
chloride would be produced by Sahu Chemicals 
in conjunction with the production of soda ash. 

The expansion scheme of Sindri envisaged the 
production of urea and ammonium suIphate/ni- 
trate or double salt. This scheme was completed 
in 1959 as against the end of 1957 set as the target 
date. Even so, no extra output was achieved at 
Sindri in the remainder of the Plan period for 
several reasons such as the low performance of 
the lean gas plant, shortage of coal of suitable 
quality, lack of spare parts as well as the caking 
characteristics and acidic natureof the, double salt 
produced. 

The expansion scheme of F A C T  was delayed 
by 18 to 24 months, and no additional output was 
produced during the Second Plan period. The 
scheme for the production of 10,161 tmnes of 
nitrogen as ammonium chloride (and 40,642 
tonnes of soda ash) of Sahu Chemicals was 
completed by the end of 1959 but, because of 



VOL. 3 NO. 4 PRODUCTION AND CONSUMPTION OF FERTIUSERS IN INDIA 

technical difficulties, no significant production 
was achieved during the rest of the plan period. 
At Nangal, the construction schedule was delayed 
by a yeax owing to the foreign exchange crisis of 
1957 and the need to negotiate deferred payment 
arrangements for plant and machinery. The plant 
was brought into partial production (1/3 capacity) 
in February 1961. The completion of both the 
factories at Rourkela and Neyveli was also 
delayed due to foreign exchange difficulties. 

Tale capacity at the beginning of each year and 
the yearwise production of nitrogenous fertilisers 
are shown in Table 13. 

TABLE 13. CAPACITY AND P R O D U ~ O N  ~ ~ N m o o e -  
NOUS/FERTIUSERS, 1956-61 

(tonnes) 

Year Capacity Production 

- - - 

Source: Fertiliser Statistics (Various issues) 

The lag in production gave rise to large deficits 
which had to be made up by imports (Table 14). 

TABLE 14.MPORTs OFNIIROGFNOUS F E R ~ S E R S .  1956-61 
(Q : quantity in '000 tames 
V : Value in Lakh Rupees) - .  

Year Ammonium Sulphate Urea Ammonium Sulphatel Calcium Ammonium Total 
Nitrate Nitrate - - -- 

Q V Q V 0 V Q V V 
-- - 

1956-57 233.69 644.90 10.06 63.40 14.53 61.70 2.03 6.80 776.80 
1957-58 347.08 1,049.10 60.25 369.00 30.38 116.40 22.45 55.60 1587.80 
1958-59 162.57 369.40 89.41 468.00 68.28 213.50 35.02 80.20 1.131.10 
1959-6@* 382.03 773.00 101.40 387.00 76.20 205.00 77.21 167..00 1,588.40 
1%0-61t 362.43 751.00 56.80 255.10 19.81 45.30 76.20 158.70 1.213.50 

* Other imports included nitrophosphate (10.161 tonnes, valued at Rs 351akh) and ammonilim phosphate (1 0,872 tonnes, 
valued at Rs 26.40 lakh). 

t 1.016 tonnes of nitrophosphate valued at Rs 3.40 l a b  was also imported. 

The total investment in the nitrogenous fertiliser around 2,000 tonnes as muriate of potash. Prac- 
industry during the Second Plan period was of the tically all the requirement of potassic fertilisers 
order of Rs47 crore of which about Rs 17.5 crore Were met by imports. 
was in foreign exchange. The public sector outlay 
out of this investment was Rs 44 crore planning Third Five year Plan+ 1961-t56 
Commission, 1962(a), Pp. 339-3411. 

The capacity and production of the phosphatic 
fediser industry was expected to rise to about 
122,000 tonnes of P205 by 1960-61. It was 
expected that. the target would be achieved by the 
production of about 84,600 tonnes of P20, as 
single s~perphosphate, 3,760 tonnes of P201 as 
ammonium phosphate and the balance a$ tnple 
superphosphate and dicalcium phosphate. How- 
ever the targets were not achieved due to lack of 
demand for these fertilisers. 

Little systematic attempt was made to develop 
the manufacture of potassic fertilisers in India. 
The indigenous production was in the small scale 
sector and the annual total was estimated to be 

The fertiliser industry fell under Schedule B of 
the Industrial Policy Resolutio~l of April 1956. In 
the Third Plan, it was ranked on par with iron and 
steel which was given the 'core' status in the 
Second Plan. 

It was proposed that in addition to the com- 
pletion of fertiliser projects carried over from the 
Second Plan, further capacity for nitrogenous 
fertilisers should be established in the public 
sector. Among the new Central Public sector 
projects were (a) The Trombay Fertiliser Project 
which was plannedfor utilising refinerygasesand 
naphtha, with a capacity of about 91,444 tonnes 
of nitrogen. The pattern of production was to be 
that half of the available ammonia would be 
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converted into urea by a partial recycle process production and for imports, both of fertilisers and 
and the balance of ammonia would be utilised for of the raw materials needed, were based on the 
the manufacture of nitrophosphate by nitric acid above estimates. 

rock phosphare. phosphate TABLE 15. mlh(ATI3~ OFFER~SERREQUIREMENTS, 1961-66 
content of the comulex fertiliser would be ren- (000 tomes) 

dered partially water soluble by the use of S U ~ -  Year Nitrogen Phosphatic Pottasic 
phuric acid. (b) The Assam Fertiliser Project 0'2 0,) 61 0) 
which was to be set up at Namrupin Assam based 1960-61 233.69 71.12 25.40 
on 'associated gas' available from the Naharka- 1961-62 4c6.42 101.61 83.32 

1962-63 533.43 152.41 101.61 tiya oil fields. The overall capacity of the plant 660.43 228.61 132.09 
was scheduled for 33,000 tonnes of nitrogen 1964-65 812.84 304.82 162.57 
based on the production of 50,800 tonnes of urea 196546 11016.05 4M.42 203.21 

and 50,800 tonnes of ammonium sulphate by the Swrce: The ThirdFive Year Pfan,  Planning Commission. 

acid neutralisation process, the acid being pro- me development of nitrogenous fertilisers was 
duced sulphur. (c) The GOrakh~ur facilitated by the availability of waste gases from 
Fertiliser Project with a capacity of 81,284 tOnneS the petroleum refineries and coke-oven plants,fie 
of nitrogen per annum and the end-product was gas liberated in the mining of crude 
to be urea produced by the total recycle Process- petroleum and, most important of all petroleum 
The raw material for this factory was to be naphtha. In order to attain the million tonne target 
petroleum naphtha from the refinery at Barauni, for nitrogen, the pattern of production of fie 
a distance of 200 miles from the fertiliser plant. end-products tentatively visualised are shown in 

There was also the scheme for further expansion Table 16. 
of FACT by about 30,500 tonnes of nitrogen, to 
produce ammonium sulphate/ammonium phos- TABLE 16. PATTERN OF OFN*oGENOUS PRODUCTS 
phate and ammonium chloride. Additional pro- 
duction of by-product ammonium sulphate was End-Product 1%5-66 
expected with the expansion schemes of the steel (000 tmnes of Nitrogen) 

plants. One more public sector nitrogenous fer- ~ ~ ~ ~ f i ~  Sulphate 233.69 
tiliser factory with a capacity of about 81,000 Ammonium Sulphatefii- 30.48 

tonnes of nitrogen was also included. trate 
Nitmlimestone 162.57 

In the private sector, licences were granted for Nitrophosphate 40.64 
expansion or setting up of new factories near L~oniumPhocphue 284.49 243.85 
Madras, Varanasi, Singarani, ltarsi and in AmmoniumCloride 20.32 

Rajasthan. In addition, a private enterprise 1,016.05 

scheme in partnership with the West Bengal Source: ThirdFive Year Plan, Planning Commission. 
Government was expected to be set up at Dur- 
gapur with a capacity of about 59,000 tonnes of 
nitrogen. The Government of Gujarat had also 
proposed the setting up of afactory withacapacity 
of about 98,000 tonnes of nitrogen in collabora- 
tion with the private sector. Other locations 
considered suitable for building up nitrogen 
plants were Mangalore in My sore State, Tuticorin 
in Madras State and the Kovna area in Maha- 
rashtra State l~lannin~~orn&ission. 1962(a). 4. 
342-3471. 

~ e ~ u i & m e n t s  of fertilisers were estimated as 
under (Table 15). Programmes for indigenous 

A significant portion of the additional output of 
nitrogen was planned in the form of compound 
and/or complex fertilisers so that a part of the 
phosphate requirements were met simulta- 
neously. The ammonium phosphate was planned 
for production on the basis of wet process making 
use of sulphuric acid from imported sulphur and 
indigenous pyrites. The tight situation relating to 
availability and cost of power in the country 
during the Third Plan and the comparatively easy 
supply position of sulphur were factors which 
weighed against the adoption of the electro- 
thermal process for phosphoric acid phosphatic 
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fertilisers and for the swing in favour of the wet 
process. 

The position in regard to nitrogen in the Third 
Plan was expected to be as follows (Table 17). 

ThBLE 17. NITROGENOUS FERTILISERS. IN THE THIRD PLAN: 
196146 

('000 tames of nitrogen) 

Year Requirements Installed Jndigeneous 
Capacity Production 

Source: Third Five Year Plan, Planning Commission. 

Since the offtake of nitrogenous fertilisers was 
visualised at about 1 million tonnes of nitrogen in 
1965-66 and the N:P205 ratio was proposed at 
approximately 2: 1, the capacity and production 
targets for phosphatic fertilisers was kept at about 
400 - 500 thousand tonnes of P28,. Among the 
end-products of P20, proposed for manufacture 
during the Third Plan were single superphos- 
phate, ammonium phosphate, nitrophosphate and 
dicalcium phosphate. 

The total capacity of phosphatic fertilisers 
licensed amounted to about 350,000 tonnes of 
P205. This included the nitrophosphate schemes 
of Trombay, the ammonium phosphate schemes 
of FACT and Vizagapatnam and the schemes for 
dicalcium phosphates in addition to the existing 
and licensed units for single superphosphate. 
Adding to this 30,000 tonnes of P20, on account 
of bone meal and ground rock phosphate, the total 
comes to 380,000 tonnes of P,O,. The balance of 
the target capacity was expected to be achieved 
by complex fertilisers, e.g., nitrophosphate and 
ammonium phosphate in the new nitrogenous 
fertiliser factories whose details were to be 
finalised. A scheme had been licensed for a 
capacity of 5,000 tonnesof triple super-phosphate 
based on hydrochloric acid to be established near 
Bombay as an integral part of a caustic soda- 
Cum-organic chemicals plant [Planning Corn- 
mission, 1962(a), Pp. 349-3521. 
The requirements of potassic fertilisers during 

the Third Plan, (203,200 tonnes) were likely to be 
met mainly by imports. In the absence of major 

expansion of indigenous production the value of 
imports was expected to reach about Rs 10 crore 
towards the end of the Third Plan. 

Report of the Petro-Chemical Committee. 
December 1961 

A Committee for the preparation of a plan for 
the development of the petro-chemical industries 
during the Third and Fourth Five Year Plans was 
appointed by the Government in October/No- 
vember 1960 (a) to assess the types and quantities 
of materials whose production may have to be 
organised in petro-chemical industries; (b) to 
evolve a suitable pattern for development in India 
in the context of the integrated pattern of pro- 
duction of petrochemicals in advanced countries; 
(c) to assess the extent to which the aromatic as 
well as aliphatic raw materials may have to be 
produced as petro-chemicals during the period 
1961 to 1971; and (d) to recommend the pattern 
of development of petro-chemical industries in 
the country. The Committee submitted its Report 
in December 1961. 

There was no Petro-Chemical Industry of sig- 
nificance in the country at that time. However, a 
beginning had been made in that direction with 
the decision to ubiiize the associated gases at 
Nahorkatiya for the manufacture of nitrogenous 
fertilisers, Cis-Polybutadiene (a new type of 
synthetic rubber), polyethylene and Furnace type 
Carbon Black. Approval had also been given to 
a number of schemes for the manufacture of 
nitrogenous fertilisers based on naphtha. The 
Committee referred to the estimated demand for 
nitrogenous fertilisers at 1.02 million tonnes (in 
terns of nitrogen) by 1965-66 and at 2.03 million 
tonnes by 1970-71. As was well known, the 
production of nitrogenous fertilisers could be 
based on the utilization of naphtha (surplus 
motor-spirit). For some time naphtha, refinery 
gases, natural gas (associated gas) and gases from 
naphtha crackers and coke-oven gas had been 
considered as a source of synthesis gas for the 
production of nitrogenous fertilisers in the 
country. If the production of fertilisers was to 
reach 1.02 million tonnes by 1965-66, fertilisers 
corresponding to about 406,000 tonnes of nitro- 
gen would have to be based on petroleum prod- 
ucts. The production of the balance quantity of 
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nitrogenous fertilisers could be based on coke, 
lignite, gassification of coal, coke-oven gases and 
electrolytic hydrogen. Out of the estimated 
availability of surplus naphtha, nearly 50 per cent 
would be needed for the production of nitroge- 
nous fertilisers during the Third Plan period 
[Kane, 1961, Fp. 42-46]. 

The surplus naphtha likely to be available each 
year would increase from 212.35 thousand tonnes 
in 561.88 thousand tonnes in 1964 and 913.43 
thousand tonnes in 1960 to 1966 from the existing 
oil refineries in the country. 

The greatest surplus of naphtha would occur in 
1965 and that it would go down gradually in 
subsequent years. Additional refining capacity 
would have to be brought into existence during 
the Third and Fourth Plans and this would natu- 
rally release additional quantities of naphtha. It 
was therefore, evident that the disposal of naphtha 
would be a problem, since the imbalance in the 
demands and produc tionof motor spirit was likely 
to continue. 

The most profitable uses of surplus naphtha 
would be for production of materials that would 
save maximum foreign exchange, such as 
nitrogenous fertilisers, petro-chemicals and town 
gas for substitution of keroseneas a domestic fuel. 
Since a tonne of naphtha costing about Rs 71.85 
per tonne at the refinery (exclusiveof excise duty) 
could produce a tonne of nitrogen as fertiliser and 
the c.i.f. value of imported fertiliser was 
approximately Rs 984.20 per tonne of nitrogen, 
use of naphtha for fertiliser production would 
save foreign exchange equivalent to about ten 
times its value. The likely requirement of naphtha 
for production of nitrogenous fertilisers in fac- 
tories already licensed/approved as well as under 
consideration would be about 402 thousand 
tonnes by 1965-66. 

The approved project for the supply of 20 
million cu.ft. per day of domestic gas to the city 
of Bombay by the Trombay Fertiliser unit was 
expected to consume naphtha to the extent of 
96,500 tonnes per yea.  Thus for production of 
nitrogenous fertilisers and town gas nearly 
499,000 tonnes of naphtha had already been 
ear-marked. This was expected to leave a quantity 
of about 406,000 tonnes for the manufacture of 
organic chemicals. 

The price at which naphtha was made available 

for the manufacture of fertilisers, organic chem- 
icals and related products would have a bearing 
not only on the utilization of the surplus naphtha 
but also on the cost of the manufactured article. 
The Committee recommended that the raw 
naphtha used for the production of fertilisers 
should be exempted from the payment of excise 
duty to ensure economic production of fertilisers. 
Public sector refineries should sell naphtha for the 
production of fertilisers at prices comparable with 
those for Trombay (Rs 71.85 per tonne) and 
FACT (Rs 88.60 per tonne). In case adequate 
quantities of surplus naphtha from the indigenous 
sources were not available for the manufacture of 
nitrogenous fertilisers, etc., the shortfall should 
be made good by imports of naphtha, as it would 
cost less foreign exchange than the imports of the 
finished products [Kane, 1961, Pp. a-751. 

It was reckoned in the Mid-term Appraisal that 
the total internal production at the end of the Plan 
would be of the order of 508,025 tonnes compared 
to 812,840 tonnes initially approved. Despite 
some quantity of imports, the supplies of nitrog- 
enous fertilisers at the end of the plan period 
would fall short of the original targets. Production 
and capacity of nitrogenous fertiliser factories 
were also expected to fall short of the targets. By 
1965-66, capacity was expected to rise to 650 
thousand tonnes as against a target of 1,016 
thousand tonnes and production to 508 thousand 
tonnes as against the target of 812 thousand 
tonnes. Though schemes with a total capacity of 
the order of 1.410 million tonnes had been 
approved, the production target of 8 12,840 tonnes 
of nitrogenous fertilisers was not likely to be 
achieved mainly on account of the slow progress 
in the implementation of private sector schemes. 
Shortfalls in the phosphatic fertilisers targets of 
capacity and production were also expected. 
Supplies of potassic fertilisers depended wholly 
on imports. 

Actual achievements in 1965-66 were much 
below the revised targets laid down at the time of 
the mid-term appraisal of the Third Plan. The 
installed capacity in the fertiliser industry was 
expected to increase to 640,000 tonnes for 
nitrogen and 270,000 tonnes for phosphoric acid 
in 1965-66. One factory for the manufacture of 
murate of potash from salt bitterns was also under 
consideration of the Government to be set up at 
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Tuticori~l in Kerala by the end of 1965-66. Actual calcium ammonium nitrate at Rourkela, shortage 
installed capacity by the end of the Third Plan of sulphur and rock-phosphates which affected 
stood around 450,000 tonnes for nitrogen and production in the by-product factories in the 
184,000 tonnes of P205. m e  production of these region, eC. me entire requilements of two fertilisers was much lower than capacity due 
to power cuts imposed at FCI-Nangal and FACT- potassic fertilisers were imported- 
Alwaye, non-availability of better-grade gypsum The production, imports and distribution of 
and other raw materials at FCI- Sindri, restricted fertilisers during the Third Plan period was as 
supply of coke-oven gas for the production of follows (Table 18). 

TABLE 18. FERTILISER: PRODUCI'ION. IMPORTS AND DISTRIBUTION 1961.66 
(tonnes) 

Year NITROGEN (N) PHOSPHORIC ACID POTASH (K,O) 
Production Imwrts Distribution Production Irn~orts Distribution Imuorts Distribution 

Source: Fertiliser Statistics, 1965-66. 

Shortfalls in production of nitrogenous ferti- were hitherto being imported were also proposed 
lisers were primarily due to lower production at to be produced in the counuy [DG'ID, 1970, p. 
Sindri, FACT, Trombay and Neyveli. To attract 581. 
private investment in the fertiliser industry, new 
units were freed from distribution and price ~~~~~l plans, 1966-67 to 1968-69 
control for an initial wriod of seven vears. 
Government reserving tie right to procure 50 pe; ne Plan which was to commence in 
cent of output on a negotiated basis. A number of 
new projects in the private sector were approved. 1966-67 was postponed due to the severe drought 

These included Goa, Kanpur, and Kotah projects. in 1965-66 and the dislocation caused by the 
In addition, expansion programmes of Gujarat Indo-Pakistan conflict in that year. In its place, 
and Ennore projects were also approved. Mixed there were three annual plans. The drought in 
fertilisers were exempted from licensing proce- 1965-66 was followed by a second year of poor 
dures under the Industries (Development and monsoons in 1966-67. As a result the levels of 
Regulation) Act, 1951. fertiliser consumption, as targeted, were not 

Considerable efforts were made for import achieved. 'Table 19 gives the consumption during 
substitution wherever possible. Regarding sul- the three years of the Annual Plans. 
phw substitution, sulphuric acid production from 
Amjor pyrites was established. Sulphuric acid TABLE 19. CONSUMP~ON OF F E R ~ S E R  1%6-69 

projects based on copper pyrites at Khetri and (000 tonnes) 

Ghatsila had made good progress and production Year N P,O, K20 -- 
wasexpected by the beginning of theFourth Plan. 196667 Target 1,008 300 140 
Suluhuric acid based on indigenous zinc ores at Achievement 8 4  250 115 - - ~ - - - ~  - ~ 

udkpur and imported zinc &es at Alwaye had 1%7-68 Target 1,350 500 300 
Achievement 1,035 335 170 

also commenced production. The availability of Target 1,700 650 450 
rock phosphate at Udaipur mines was expected to Achievement 1,210 380 170 

reduce pressure on of r'k phos- Source: Annull Plan Progress Report, Planning Cornis- 
phates. Sodium nitrate and sodium nitrite which ,ion. 
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Fourth Five Year Plan 1969-74 

Consumption of fertilisers for the Fourth Five 
Year Plan, were fixed at 3.2 m tonnes of N, 1.4 
m tonnes of P,O, and 0.9 m tonnes of %O by 
1973-74. These quantities implied more than 
trebling the 1968-69 level of fertiliser consump 
tion. The targets for the fertiliser industry were 
(a) to establish acapacity of about 4 million tonnes 
of nitrogen and 1.9 million tonnes of P205 by 
1973-74; (b) to distribute the additional capacity 
throughout the country; (c) to determine the 
capacity of each unit with due regard to econo- 
mies of scale, the imperatives of modem tech- 
nology and the economies of transport to the 
likely markets; and (d) to fix for each unit such 
product mix as will maximise its cost efficiencies 
as well as lower the cost per nutrient of its 
products to the farmer Wamakrishnayya, 1969, 
p. 281. 

The Fourth Plan document pointed out that the 
schemes under implementation for nitrogenous 
fertiliscrs were expected to give a capacity of 
approximarely 2.54 million tonnes. In addition, 
eight projects involving a capacity of 1.3 1 million 
tonnes were approved in the private sector. In the 
public sector, six projects involving a capacity of 
0.95 minion tonnes were in an advance stage of 
preparation for being taken up for implementa- 
tion. A provision of Rs 262 crore was made in 

the public sector for new fertiliser plants. In 
regard to phosphatic fertilisers, the firm capacity 
added up to one million tonnes. In addition, 
another 0.4 million tonnes was expected to be 
taken up for implementation. Some of these 
projects were for the production of complex 
fertilisers forming part of nitrogenous plants. The 
possibilities of diversifying the raw material base 
for nitrogenous fertiliser were being continued. 
As a first step, it was decided to take up three 
coal-based fertiliser projects in the public sector 
and in addition a number of projects based on fuel 
oil and other heavy petroleum feed-stocks were 
under investigation. The Plan provided for the 
development of pyrites deposits near Amjore in 
Bihar. Provision was made for the exploration of 
the pyrrhotite, pyrite deposits near Saladipura in 
Rajasthan. In addition, development of rock- 
phosphate deposits, which were discovered in the 
Udaipurdistrict, were contemplated in the Central 
and in the State sectors. Minimum production 
targets of one million tonnes of rock- phosphate 
and 0.25 million tonnes of pyrites were envisaged 
for 1973-74 [Planning Commissicn, 1970, Pp. 
3 19-3201. 

The estimates of capacity and production as 
finally envisaged in the Fourth Plan are shown in 
Table 20. 

1%8-69 1%'3-74 
Unit 1960-61 1%566 

Production Production Capacity Production Capacity Production 

I .  Nitrogenous Fenilisers 'OM] 101 232 1,024 541 3,000 2,500 
(in terms of N) tonnes 

2. Phosphatic Feltilisers 'OM] 53 1 23 42 1 210 1,200 900 
(in terms of P205) tomes 

3. Rock Phosphates and million 1.25 
Pyntes tonnes 

Source: Fourth Five Plan, Planning Commission. 

Committee to Suggest Measures for Curbing tk ways and means of reducing the consumption of 
Consumption of Petroleum Products, March oil prod~lcts by 12 per cent, or at least by 6 per 
1971 cent. The Committee was also given the task of 

suggesting measures for curbing the medium and 
With the increase in the prices of imported the long range growth in demand. TheCommittee 

petroleum products, Government of India submitted itsReport on March 22, 1971. With 
appointed a Committee in early 1971 to suggest regard to the consumption of petroleum products 



VOL. 3 NO.  4 PRODUCTION AND CONSUMPTION OF FERTILlSERS IN INDIA 693 

by the fertiliser industry, the Committee worked 
out, on the basis of past trends of sales of naphtha 
until 1970, the anticipated future sales up to 1980 
and observed that, as  the use of naphtha was 
almost entirely limited for fertiliser and petro- 
chemical projects, both of which were high 
priority industries, it was not desirable to curb its 
consumption, unless suitable substitutes could be 
developed [Kashyap, 1971, Pp. 4 1-50]. 

Planning Commission Study on Fertiliser Con- 
sumption, May 1971 

In May 1971, the Planning Commission made 
a study of fertiliser consumption and noted that 
fertiliser consumption after showing phenomenal 
growth in 1966-67 and 1967-68 had been dete- 
riorating and maintaining a level far below the 
Plan expectations. The compound annual growth 
rates in the consumption of fertilisers required to 
achieve the level of fertiliser application envis- 
aged for 1973-74 worked out to 22.8 per cent for 
N, 29.2 per cent for P2O5 and 41.3 per cent for 
K20.  The annual compound growth rates 
achieved during 1969-71 were only 1 1.1 per Cent 
for N, 8.4 per cent for P,O, and 18.6 per cent for 
K20. The fertiliser application in areas under high 
yielding varieties were only slightly more than 
half the recommended dosages in the case of 
nitrogen, about 115th in thecase of P20, and about 
114th in the case of K20. Some of the main factors 
were (i) lack of extension and sale promotion 
activities; (ii) inadequate soil testing facilities; 
(iii) unsatisfactory retail distribution arrange- 
ments; (iv) insufficient quality control of ferti- 
lisers; and (v) difficulties in providing credit to 
farmers [NCA, 1971, Pp. 4-51. 

Techno-Economic Study Team on Cooperative 
Granular Fertiliser Units, 1973 

The National Cooperative Development 
Cooperation (NCDC), appointed in January 1971 
a Team to study the progress and problems of the 
cooperative granular fertiliser units and of their 
economic viability. There were 3 1 granular fer- 
tiliser units in the country of which 18 were in the 

cooperative sector, 2 in the public sector and 11 
in the private sector. All of them, except 2, were 
of 7.5 tonnes per hour capacity. Their total annual 
capacity was estimated at 1.64 million tonnes 
which was hardly 50 per cent of the gap between 
the demand for complex/mixed fertilisers and 
their supply from large scale indigenous factories 
providing complex fertilisers. There was thus 
scope for additional indigenous capacity of the 
order of 1 million tonnes for the preparation of 
complex/granulated mixed fertilisers. Citing the 
advantages of mixed granular fertilisers to mixed 
powdered fertilisers, the Team said that the most 
important advantage of granular fertilisers was 
the possibility of producing high analysis ferti- 
lisers which was not possible in the mixing of 
powdered fertilisers. The production of high 
analysis fertilisers led to reduction in transport 
handling 'and storage and packing costs. The 
granular fertiliser units should be able to obtain 
their supplies of raw material from the Central 
Fertiliser Pool or direct from the indigenous 
manufacturers of fertilisers on f.0.r. or ex-factory 
(freight paid) delivery basis at wholesale rates and 
not from the dealers at the sub-wholesalers' or 
retailers' prices. For this purpose, in view of the 
important role that these units could play in 
ensuring balanced application of fertilisers, the 
Government of India (Central Fertiliser Pool) 
could consider making direct allotments of Pool 
Fertilisers to these units at least at the State 
Government level so that they could obtain their 
Pool supplies on f.0.r. delivery basis at wholesale 
rates and not from the dealers at the sub-wholesale 
or retail prices. These allotments should be made 
on priority basis. This was possible if the Gov- 
emment exercised its right to secure up to 30 per 
cent of the indigenous fertilisers from the 
manufacturers at negotiated prices. This could 
then be allotted to the granular units [NCDC, 
1973, Pp. 7-25]. 

Progress in the Fourth Plan 

The targets of production and consumption laid 
down for the Fourth Plan did not materialise 
(Table 2 1). 
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TABLE 21. ACHIEVEMWTS IN FOURTH PLAN 
(000 tonnes) 

Target Achieve- Target Achieve- 
ment ment 

Nilrogen (N) 
Consumption 
Production 
Imports 

Phosphates 
(P2 0 5 )  

Consumptim~ 
Production 
Impolts 

Potassic (K20)  
Consuniption 
Irnmrts 

Source: Feriilirer Sfatbtics, 197'3 -74. 

The installed capacity for liitrogenous fertilisers 
stood at 1.944million tonnes by April 1,1974 and 
that for phosphatic fertilisers at 0.531 million 
tonnes. Indigenous production of potash contin- 
ued to be negligible and requirements were met 
through imports. As corr~pxed to capacity, actual 
production by the end of the Fourth Plan was less 
that1 55 per ce.nt for nitrogenous fertilisers and 
about 60 per cent for phosphatic fertilisers. Larger 
quantities of N, P20s and K,O had therefore to 'be 
imported. Shortfalls in production were due to a 
number of factors, including power cuts, labour 
unrest, shortageof raw n~aterials and breakdowns 
in the fertiliser units. There were, however, cer- 
tain constraints peculiar to the indian situation 
which inhibited capacity build up. Some of the 
major constraints were (a) a large part of the plan: 
and equipment had to be imported due to non- 
availability of engineering materials, and limited 
domestic fabrication capacity for specialised 
items; (b) imports required to be backed with 
foreign exchange; (c) Government clearance, 
issue of licence for projects and clearance from 
the DGTD for import of individual items of 
machinery or corrrponents caused delays in 
completion of projects; (d) construction delays; 
(e) constraints on availability of capital, particu- 
larly foreign exchange; and (0 uncertainties over 
the availabiiity of feedstocks for ammonia 
production and imported phosphoric acid. 

Fifth Five Year Plan, 1974-79 

Based on the programmes approved in  the 
public and private sectors, it was expected that a 
capacity of 4.1 million tonnes of nitrogen and 1.2. 
million tonnes of P20, would be achieved in tlne 
early years of the Plan. In addition, the Fifth Plan 
programmes envisaged the establishment of five 
new fertiliser projects in the public sector, three 
of them at inland locations and two on coastal 
locations. These projects were estimated to con- 
tribute an additional capacity of 1.3 million 
tonnes of nitrogen and 0.6 million tonnes of P20,. 
Provision was also made for the production of 
phosphoric acid at Kandla and Madras. It was 
expected &at additional capacity of the order of 
0.6 million tonnes would be set up in the private 
sector. Advance action would also be taken on 
projects, amounting to a capacity of one rnillio~l 
tonnes of nitrogen, which were required to be 
completed in the initial years of the Sixth Ptan 
period. A capacity target of 7 million tonnes of Id 
inclusive of the capacity on advance action 
projects, and 1.7 million tonnes of P205 was 
envisaged in the Plan. 

Attention was to be given for fuller utilisation 
of existing capacity and reduction i n  the gestation 
perid of new projects. Necessary action was 
proposed in some of the old units which required 
substantial modernisation zndrensvation (Sindri) 
or had technologicaI and design deficiencies 
(Neyveli) or where capacity urilisation was low 
on account of an inadequate supply of feed stocks, 
e.g. coke oven gas (Rourkela). Special attention 
was to be given to the problems of maintenance 
of fertiliser projects so that the loss of production 
due to breakdowns was minimised. 

Based on the programmes envisaged, produc- 
tion of 4.0 million tonnes of N and 1.25 million 
tonnes of P205 was envisaged in 1978-79. The 
new fertiliser projects in the Fifth Plan were 
proposed to be based on fuel oil. The measures 
required to make the produc tion of fertilisers wilh 
fuel oil as feed stock competitive with fertilisers 
using naphtha as feed stock were under consid- 
eration. From the long term point of view, it was 
necessary toexplore the possibilities of producing 
fertilisers from domestic sources of coal. In 
addition to three coal based fertiliser projects 
already under way, studies were initiated on 
identifying other possible locations. 
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The optimum use of mineral resources in the 
country for fertiliser production was also envis- 
aged in the Fifth Plan. The production of rock 
phosphate from the deposits at Jhamarkotra in 
Rajasthan was envisaged to be stepped up to 
750,000 t.onnes per annum during the f i f h  Plan 
period. The sulphurous gases from non-ferrous 
refineries at Khetri and Zawar were also to be 
utiliseci for the productior; of fertilisers [Planning 
Commission, 1974, Vol. 11, Pp. 145-1461. 
Research and development programmes under 
Science and Technology in the area of fertilisers 
included ncwer technologies for fertiliser appli- 
cation, better catalyst systems, effective utilisa- 
tion of indigenous raw materials (coal and low 
grade rock phosphate), economy in the use of 
imported sulphur, and high pressure gasification 
of coal to produce methane rich gas for tise in 
fertilisers [Planning Commission, 1974, Vol. 11, 
p. 2211. 

Revised Fifth Plan 

The Draft Fifth Five Year Plan was formulated 
in terms of 19'72-73 prices and in the context of 
the economic situation obtaining in the first hdf 
of the fiscal year 1973-74. Thereafter, two major 
developments took place. The inflationary pres- 
sures gathered momentum till September 1974; 
and the balance of payment position worsened 
due to steep rise in the prices of imported oil and 
other materials. Hence, Plan targets were revised 
forall sectors. Consumptionof fertilisers, in terms 
of nitrogen alone which was targeted at 5.2 
million tonnes, was scaled down to 4.8 million 
tonnes in terms of nutrients by 1978-79. The 
installed capacity for nitrogenous fertilisers 
which had been expected to rise to 7 million 
tonnes was now expected toreach only 4.7 million 
tonnes by 1978-79. Production was expected to 
decline from 4 million tonnes N in the Draft Plan 
to2.9 million tonnes by 1978-79 and ofP205 from 
1.25 million tonnes to 0.77 million tonnes. It was 
concluded that any spllrl in demand would have 
to be met from imports planning Commission, 
1976, p. 101. 

Progress During the Fifth Plan, 1974-79 

The progress of fertiliser production, imports, 
dismbution and consumption during the period 
1974 to 1979 is showr~ in Table 22. 

Nitrogenous (N)  
Production 
I m w r t s  
Diittibution 1,845.2 
Consumption 1,765.7 

Phosphatic (P205) 
Prodoctior. 331.2 
Imports 286.0 
Distribution 497.4 
Consumption 471.5 

Potassic IKf 0) 
~ d u c i i o n  ' 
Imports 
Distribution 
Consumption 336.1 - 
Source: Fertiliser Statistics, 1978-79. 

A Committee was set up in 1975 to evaluate the 
technological capabilities of the Planning & 
Development Divisiorl of F.C.I., the FACT 
Engineering and Design Organisation and Engi- 
neers India Limited in the field of fertiliser 
technology, project planning, design, 
engineering, procurement, construction and 
commissioning and defined their precise role in 
the various areas. Based on the recommendations 
of this Committee, Government decided in 
1977-78 to convert the Planning and Develop- 
ment Division of F.C.I. into a separate company 
so that the capabilities developed by this 
organisation could be utilised to a greater extent 
within the country and also be offered abroad. 
This would also ensure greater attention towards 
developing indigenous technology in the field of 
fertilisers and reducing dependence on foreign 
technology [Ministry of Chemicals and Fertiliser, 
1978, Pp. 6-71. 

A wide variety of feedstock was used for fer* 
tiliser production. These included naphtha, nat- 
ural gaslcoke oveh gas, lignite and electricity. 
Farlier, Government had, as a matter of policy, 
decided that, to the extent possible, fertiliser 
plants to be set up in future should move away 
from naphtha and use fuel oillcoal. Accordingly, 
six projects were planned on the basis of fuel oil 
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as feedstock and were under implementation. 
Two large-sized coal based fertiliser plants were 
also taken up for implementation. Following the 
discovery of crude and gas reserves off Bombay 
in 1974 and i ts commercial utilisation from 1978, 
the feedstock policy was reviewed and it was 
decided that (i) where gas was available, it should 
be the preferred feedstock, (ii) consideration 
should be given to the further use of coal as 
fertiliser feedstock as soon as it could be con- 
firmed. on the basis of ex~erience, that the 
operation of two coal-based plants with coal 
gasification technology was established and 
viable, (iii) thereafter the use of coal and gas 
should be arranged on techno-economic consid- 
erations, namely area of consumption, logistics 
of transportation, viability, availability, etc. 
While the use of fuel oil as fertiliser feedstock 
was to be excluded for the present for all new 
fertiliser projects, the use of naphtha as fertiliser 
feedstock for entirely new plants would be con- 
sidered only in the case of a long term disposal 
problem in an inland location. Consideration 
would, however, be given to the use of naphtha 
as feedstock where existing plants at inland 
locations could be expanded at comparatively 
lower capital cost and completed in quick time. 
This feedstock policy was in line with India's 
policy to maximise the use of indigenously 
available feedstock [Ministry of Chemicals and 
Fertiliser, 1978, Pp. 6-71, 

Based on regional and feedstock considerations 
the Fertiliser Corporation of India and National 
Fertilisers Limited were reorganised on 1st April 
1978 into (1) The Fertiliser Corporation of India 
(FCI): Sindri (including Sindri Modernisation of 
and Sindri Rationalisation), Gorakhpur, Talcher, 
Ramagundarn and Korba. (2) National Fertilisers 
Limited (NFL): Bhatinda, Panipat and Nangal. 
(3) Rashtriya Chemicals and Fertilisers Ltd. 
(RCFL): Trombay and new fertiliser plant at Thal 
based on Bombay High, and (4) Hindustan Fer- 
tiliser Corporation Limited (HFCL): Namrup, 
Plaldia, Barauni and Durgapur. 

The targets of production laid down in the 
revised Fifth Plan were nearly achieved. As 
against a target of 2.9 million tonnes of Nitrogen 
expected to be achieved by 1978-79, the actual 
production was 2.22 million tonnes and of P,O, 
0.78 million tonnes (target 0.77 million tonnes). 

By 1978-79, there were 26 large-sized plants 
producing nitrogenous and complex fertilisers, 
one plant producing triple super phosphate and 
29 small units producing single super phosphate. 
The total installed capacity had risen to32.59 lakh 
tonnes of nitrogen and 10.8 lakh tonnes of P,O,. 
In addition to the operating units, 11 fertiliser 
prajects were under different stages of irnple- 
mentation. 

Draft Five Year Plan 1978-83 

Because of change in Government, the Fifth 
Plan (1974-79) was wound up in 1977-78 and a 
new draft Plan was presented for the period 
1978-83. The main shift in emphasis in the 
fertiliser strategy was much greater attention to 
organic manures, minimising pollution and 
reducing costs of providing key nutrients. A 
substantial step-up in basic research and exten- 
sion activity in the production and application of 
organic manures was envisaged in the Plan. 
Organic manures, would, however, need to be  
supplemented with chemical fertilisers. Expan- 
sion of capacity for production of chemical fer- 
tilisers was therefore also necessary. 

The demand for nitrogenous and phosphatic 
fertilisers was estimated at 52.5 lakh tonnes and 
16 lakh tonnes respectively for 1982-83 and at 
73.3 lakh tonnes of nitrogen and 25 lakh tonnes 
of P,O, by 1987-88. Considering the time-lag in 
establishing new capacity, the attainable levels 
of production were estimated at 39 lakh tonnes of 
N and 11.25 lakh tonnes of P a  by 1982-83. 
Substantial imports would therefore bc necessary 
even at the end of the Plan period. 

Advance action was proposed to be taken for 
setting up additional fertiliser capacity during the 
Plan period to meet the anticipated requirements 
during the period beyond 1982-83. In addition to 
the projects under implementation, construction 
of nine new nitrogenous fertiliser projects were 
contemplated. Three of the ncw gas based ferti- 
liser projects in the public sector, two in Maha- 
rashtra and one in Assam were under 
implementation, and provision was made for a 
start on two more projects during the Plan period. 
The remaining four plants were envisaged to be 
taken up in the cooperativc/private scctor. The 
most recent estimates of off-shore gas suggested 
that there was sufficient feed-stock for several 
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more gas-based fertiliser plants. The capacity of The Sixth Plan had provided that in addition to 
phosphatic fertilisers would be based on a judi- the four gas-based fertiliser plants (Thal Vaishet 
cious combination of indigenous rock in Rajas- and Hazira), work would be started on eight new 
lhan and and phosphoric acid nitrogenous fertiliser factories. The first phase of 
[Planning 19799 4. 349-3501. the ga-based f e n i l i ~ r  complex at rial Vaishet 

Sirth Plan, 1980-85 

In the Sixth Plan (1980-85), greater attention 
was to be devoted to creation of indigenous 
production capacities for both nitrogenous and 
phosphatic fertilibers, maximising to the extent 
possible, the utilisation of indigenous raw mate- 
rial resources like gas, pyrites, rock phosphate, 
etc. The capacity of the fertiliser industry stood 
at 38.9 lakh tonnes for nitrogenous fertiliscrs 
(nutrient content) and 12.30 lakh tonnes for 
phosphatic fertiliscrs by 1979-80. The demand for 
nitrogenous and phosphatic fertiliscrs was esti- 
mated at 60 lakh tonnes and 23 lakh tonnes 
respectively in 1984-85 and at 86.0 lakh tonnes 
and 33 lakh tonnes in 1989-90. Considering the 
time-lag inherent in the establishment of new 
capacity, the attainable levels of production in 
1984-85 were estimated at 42 lakh tonnes of 
nitrogen and 14.0 lakh tonnesof P,O,. Substantial 
imports would, therefore, bc  necessary even at the 
end of the Plan pcriod [Planning Commission, 
1981, Pp. 265-2661. 

Progress During the Sixth Plan, 1980-85 

The progress of fertiliser production, imports 
and consumption during 1980-85 is shown in 
Table 23. 

was completed during 1984-85 and phase I1 of 
this project as well as the entire Hazira project 
was to be commissioned in 1985-86. Preparatory 
work was taken up on six other gas-based plants 
which were being set up at Guna (MP), Sawai 
Madhopur (Rajasthan), Aoula, Jagdishpur, 
Shahjahanpur and Babrala (UP). Four of these 
plants were being set up in the joint sector and 
one each in the public and the cooperative ectors. 

With the completion of the above gas-based 
plants and othcr projects already under imple- 
mentation, the aggregate capacity of nitrogenous 
fertiliscrs by the end of the Seventh Plan was 
expected to be 92.53 lakh tonncs. The total 
production at khc end of the Seventh Plan, i.e. in 
1989-90 was estimalcd at 65.6 lakh tonnes. In 
view of the long gestation pcriod involved in 
setting up fertiliscr projccts a long term per- 
spective plan with a 15-year time horizon would 
have to be drawn up and preparatory work for new 
projects would have to bc initiated. 

So far as the phosphatic fertiliscrs were con- 
cerned, the shortfalls in  capacity occurrcd 
because of the slippages in the completion 
schedules of the projects at Haldia, Mangalore, 
Goa (expansion), Pradecp 1,and some new Single 
Super Phosphate Plants. The Sixh Plan also 

TABLE 23. PROGRESS IN SIXTH PLAN 
en\lisaged s&t of work on 1 1 phosphatic fcrtiliser 

(000 twnes) plants includingexpansionof some of the existing 
1980-81 1984-85 units. Seven of these projects wcre taken up for 

Nitrogen (N) implementation. Tuticorin (expansion) and 
Capacity 4,586 
Produalon 2,164 

5,592 ~ o c h i n  (expansion) was complctcd while the 
3.917 

Impons 1,510 remaining five were under different stages of 
Consumption 3,678 

Phosp+~lc ( ~ 2 0 5 )  implementation: It was expected that tho capacity 
Capacity 1.330 
Produalon 

1.768 of phosphatic fertiliscrs at the end of the Seventh 
84 1 1,318 

Impons 452 745 Plan would be 28.91 lakh tonnes with a produc- 
Consum tion 1,214 

potassic (EZo) tion estimate of 21.90 lakh tonnes. A gap of about 
Impons 797 624 5 lakh tonnes between demand and indigenous 
Consumption 87 1 839 production would rcmain which would have to be 
Source: FA1 Annual Review of Fertiliser Prodlcc~ion and 

Conswnpr~on, 1980-85, October 1986. met by imports. 
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Progress during the Sevenlh Plan, (1985-90) 

The Seventh Plan had envisaged a tatget of 
consumption of fertilisers between 13.5 and 14.0 
million tonnes by 1989-90. The consumption of 
fertilisers during the first three years of the 
Seventh Plan fell short of targeted levels due to 
unfavourable weather conditions and an unprec- 
edented drought during 1987-88. The fourth and 
fifth years of the Plan were very good years and 
consumption of fertilisers increased both in the 
rahi and kharif seasons to about 12.43 million 
tonnes during 1989-90. The consumption offer- 
tilisers during the Seventh Plan period is shown 
in Table 24. 

'I'ARI.E tl. CONSUMPTION OFCII~MICALFERTILISERS, 1985-w 
(million tomes) 

Year Nitro- Phos- Potassic Total 
eenous nhatic NPK 

1985-86 5.66 2.00 0.81 8.47 
1986-87 5.77 2.11 0.86 8.74 
1987-88 5.72 2.19 0.88 8.79 
1988-89 7.25 2.72 1:07 11.04 
1989-90(E) 7.90 3.31 1.22 12.43 

(E) Es~imated 
Source: Economic Survey, 1989-90, p. 27. 

Progress during 1985-50 

By the end of the Seventh Plan period (1990). 
thcre were 55 manufacturing units for nilroge- 
nous fertilisers with a capacity of 8.44 million 
tonnes and 87 units manufacturing phosphatic 
fcrtilisers with a capacity of 2.75 million tonnes. 
Eight more fertiliser projects were under imple- 
mentation, of which five were for manufacture of 
nitrogenous, and three for phosphatic fertilisers. 
The physical targets laid down for produc tion and 
capacity during the Seventh Five Year Plan and 
expected achievements are shown in Table 25. 

The production of phosphates suffered during 
1989-90 due to the shortage of imported phos- 
phoric acid. Imports continued to meet tine gap 
between production and demand. The level of 
imports had declined from 3.4 million tonnes 
in 1985-86 to 1.6 million tonnes in 1988-89. 

,TABLE 25. TARGETS AND ACHIEVEMENTS DURING 1985-90 
(lakh tonnes) 

Fertilisers Ac~ual in Target for Actual in Estimated 
1984-85 1989-90 1988-89 for 

1989 -90 

~ h o s s a t e s  15.72 26.91 * 27.50 27.50 
Production 

Nitrogen 39.71 65.60 67.12 68.00 
Phosphates 12.64 21.90 22.52 18.00 

Source: Annual Report, 1989-90, Depattment of Fertilisers, 
Ministry of Agriculture, p. 15. 

However, shortfall in the indigenous production 
of phosphatic fertilisers in 1989-90, resulted in 
increased imports to 3.44 million tonnes. All 
potassic fertilisers are imported. The quantum of 
imports during the Seventh Plan is shown in Table 
26. 

TABLE 26. IMPORTS OF FFXITUS WS, 1985-90 
(000 tonnes) - 

Year Quantum 

Source: Economic Survey, 1989-90, p. 27. 

Working Group on Fertilisers for the Eighth Plan 

The Working Group set up by the Planning 
Commission for assessing the requirements of 
fertilisers for the Eighth Five Year Plan 
(1990-95),recommended Lhat the demand-supply 
gap of nitrogen should be kept at  the minimum 
and in any case not more than one million tonnes 
to be met by imports. In the case of phosphates, 
indigenous capahili ties for production of finished 
products should be created to the extent of 85 per 
cent of the requirements. It was pointed out that 
since the country did not have significant sources 
of rock phosphate, and no sou rc~  of sulpher, the 
indigenous production of phosphatic fertilisers 
was dependent on imported rock phosphate, 
sulpher and phosphoric acid. The likely 
demand-supply position during the Eighth Plan 
period as assessed is shown in Table 27. 
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TABLE 27. DEMANDISUPPLY GAP DURING THE FJGHTH PLAN PERIOD 
(million tonnes) 

-- -- -- 

Nitrogen Phosphate (P,O,) 
Year - 

Demand Produdon Gap . Demand Production Gap 

1490-91 8.3 1 7.06 (-) 1.25 3.53 2.55 (-) 0.98 
1991-92 8.18 7.15 (-) 1.50 3.78 2.65 (-1 1.13 
1992-93 9.26 7.65 (-) 1.62 4.03 3.10 (-) 0.93 
1 993 -94 9.75 8.60 (-) 1.15 4.28 3.15 (-1 1.13 
1994-95 10.00 8.90 (-) 1.40 4.55 3.20 (-) 1.35 

Source: Annuol Report, 1989-90, Department of Fertilisers, Ministry of Agriculture, p. 9. 

The Working Group recommended the fol- 
lowing measures for angmenting production in 
the country: (i) Implementation of spill over 
gas-based projects of the Seventh Plan along the 
HBJ pipeline. (ii) Rehabilitation and revamping 
of those plants which were consistently operating 
at low level of capacity utilisation, for improved 
performance and productivity. Such revamping, 
with incorporation of modem technology to the 
extent feasible, would ensure significant 
enhancement of production levels from the group 
of plants whose full potential was never realised 
due to various constraints. (iii) Expansion of 
production capacity in existing fertiliser plants, 
particularly in new units, where significant 
investment made for various offsitelonsite and 
other infrastructural facilities could be fi~lly uti- 
lised. These locations could sustain new expan- 
sion projects of identical capacity or medium 
capacity projects commensurate with 
infrastructure and other facilities available. (iv) 
Installation of new units at location where raw 
material resources such as natural gas has been 
found and exploited for utilisation. It would be 
necessary to plan for establishment of 3 new 
plants of 1,350 tonnes per day ammonia with 
matching urea capacity. The report of the 
Working Group was under examination. 

Thus, between 1950 and 1990, the consumption 
of chemical fertilisers increased by 180 times, 
from around 0.07 million tonnes in 1950-51 to 
over 12.43 million tonnes in 1989-90. However, 
the bulk of the fertiliser use has been ia areas with 
arsured irrigation, the rain fed areas constituting 
70 per cent of the cultivated area continuing to 
use only 20 per cent of the total fertiliser con- 
sulnptioii even in the Seventh Plan period. Ro- 
duction increased from 0.02 million tonnes to 

8.60 million tonnes, while licensed capacity of 
the factories increased from about 0.02 million 
tonnes to 8.15 million tonnes for nitrogenous 
fertilisers and from 0.02 million tonnes to 2.75 
million tonnes for phosphatic fertilisers during 
the same period. 

R E O U W O N .  PROMOTION. AND PRICES 

The import and distribution of nitrogenous 
fertilisers were in the hands of private organisa- 
tions till Government took them over during the 
war years. The 'Grow More Food Campaign' 
during 1942-43, attached great importance to 
manures and fertilisers and, in 1943, the Gov- 
ernment of India established a Central Fertiliser 
Pool in the Ministry of Food and Agriculture to 
import fertilisers, to procure the entire quantity of 
fertilisers produced in the country, and to ensure 
equitable distribution of available fertilisers 
throughout the country at a uniform reasonable 
price. For instance, as against a price of Rs 344.50 
per tonne charged by Sindri Fertilisers and 
Chemicals Ltd., and the import price of Rs 380 to 
400 per tonne, the pool price of ammonium 
sulphate was fixed in 1951 at Rs 375 per tonne 
f.0.r. Sindri or ports. 

In October 1948, a Central Phosphate Pool was 
created. The object was to import superphos- 
phate, buy indigenous output of the fertiliser on 
the basis of the actual costs of production, and sell 
both the imported and the indigenous super- 
phosphate to State Governments and others at a 
uiiiform 'pool price' fixed on a 'no profit, no loss' 
basis. In order to operate this scheme, Govern- 
inent had, from time to time, referred the matter, 
to the Tariff Board, of fixing the purchase price 
of superphosphate factories. In 1949, the Tariff 
Board had recommended the setting up of a 
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Superphosphate Advisory Panel; the Panel was 
set up by the Ministry of Agriculture, which met 
for the first time in February 1950. At its meeting, 
eight manufacturers (out of eleven) agreed to 
reduce their ex-factory prices by Rs 13.78 per 
tonne from March 14,1950, in view of the fall in 
prices of the raw materials utilised. The Ministry 
of Commerce, therefore, referred the matter of 
fixation of ex-factory prices of superphosphates 
to the Tariff Board in April 1950. Later in 
December 1950, the Tariff Board were requested 
that the fair ex-works prices of superphosphates 
to be fixed by the Tariff Board may relate to the 
periods (i) March to December 1950, and (ii) 
January - December 195 1 [Dey, 195 l(a), P. 11. 

The Tariff Board submitted its Report in Jan- 
uary 1951. The fair ex-works prices of sulphuric 
acid and superphosphate (excluding transport 
charges on raw materials from the port to the 
factory and on supcrphosphate from the factory 
to the nearest railway station) for a national 
representative unit were recommended at Rs 
140.53 per tonne for the period from 14th March 
to 31st December 1950, and at Rs 167.52 pcr 
tonne for 1951. For superphosphate, the recom- 
mended prices were Rs 180.25 per tonne for the 
pcriod from 14th March to 31 st December 1950, 
and Rs 196.97 per tonne for 1951. The Board 
recommended that the cost of rock phosphatc and 
sulphur should be reviewed by the end of June 
1951 and in case of a significant change in the 
cost of these materials, the prices of superphos- 
phate should bc adjusted. The Central Govern- 
ment should continue to link thc allocation of 
sulphate of ammonia with thosc of 
supcrphosphatc to the maximum possible extent, 
allowing sufficient discretion to the State Gov- 
ernments and other consu~ning intcrcsts to fix a 
suitable ratio bctween the two fcrtiliscrs 
according to local conditions [Dcy, 1951(a), Pp. 
34-36]. 

Government acccptcd thc rccommcndations of 
the Board in March 1951 and announced pool 
price for phosphatic fcrlilisers at Rs 218.50 pcr 
tonnc for the period of six months from January 
to June 1951. In August 1951, Government fixcd 
provisionally the pool price of'supcrphosphatc at 
Rs 236.20 per tonne, but again refcrrcd the matter 
of rcvision of priccs of supcrphosphatc for the 

period July - December 1951 to the Tariff Board. 
In a second report submitted in October 195 1, 

the Board found that the cost of production of 
superphosphate during 1951 were significantly 
higher than those in November 1950 and hence 
recommended revised prices of superphosphate 
to range between Rs 208.65 and Rs 256.88 per 
tonne for the different factories for the period July 
- December 1951 as compared to Rs 207 and Rs 
250 recommended earlier. Government 
announced the revised prices in January 1952 
[Dey, 1951(b), p. 151. 

In January 1952, the Ministry of Commerce and 
Industry requested the Tariff Commission 
(known earlier as Tariff Board) to recommend 
fair ex-works prices of indigenous superphos- 
phate for the year 1952. The Commission sub- 
mitted its report in September 1952. But, with the 
transfer of the work of procurement and 
distribution of all chemical fertilisers to the 
Central Fertiliser Pw1, the Government 
announced the termination of the Central Phos- 
phate Pool from August 15, 1952. The prices 
recommended by the Commission therefore 
related to the pcriod 1st January - 15th August 
1952. The Commission recommended the fair 
prices per ton for superphosphate for the different 
factories ranging from Rs 2 10 to Rs 257 per tonne 
for the period January to June 1952. The Com- 
mission also recommended that (i) as the cost of 
production of supcrphosphate was not likely to 
have changed to any appreciable extent, the fair 
prices recommended for the pcriod January - June 
1952 should be  made applicable for the period 1st 
July to 15th August 1952 also; (ii) a recovery of 
Rs 4.63 per tonne should be made from DCM 
Chemical Works, Delhi for dcliveiies made by 
them tothe 'Phosphatic Pool' during 1951 in view 
of the concession enjoyed by them since 15th 
August 1950 on the transportation charges on 
rock phosphatc from Bombay to Dclhi; and (iii) 
the priccs rccommcndcd should be subject to 
rebate to State Governments equal to the differ- 
cncc bctwccn the freight front the narcs t  factory 
to the consuming centre and from the supplying 
factory to thc consuming centre, as agreed to by 
the manufacturers at their conference with thc 
Government of India, held on 5thI6th May, 1952 
[Bhat, 1952, Pp. 1-1 11. The Govcmment of India 
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accepted these recommendations. 
The Cer~tral Government, through a Division in 

the Department of Agriculture, continued to 
administer the 'Central Fertiliser Pool'. It col- 
lected the estimated demands of fertilisers from 
the State Government? and also from corporate 
bodies of plantations (Tea, Coffee and Rubber 
Boards) and industrial users. The estimated 
indigenous production was ascertained from the 
producers. The ex-factory works price (or reten- 
tion price) for domestic producers was fixed by 
the Cost Accounting Division of the Ministry of 
Finance based on average actual cost of produc- 
tion, but including a fair return on investments to 
manufacturers. Imports were also arranged by the 
Pool. The indigenous production as well as the 
imported stocks were pooled together and allotted 
to the State Governments, etc., once a quarter in 
accordance with the estimated availability of 
supplies and the demand from the States during 
the period [Patel, 1960, Pp. 16-19]. The fertilisers 
from the Central Pool were distributed throughout 
the country at a uniform selling price, on the basis 

of f.0.r. despatching station plus freight prepaid 
up to nearest rail-head destination. The pool issue 
price was fixed by the Ministry of Food and 
Agriculture taking account of, (i) purchase,price 
of (a) indigenous products from various units and 
(b) of imported material including ocean freight; 
(ii) inland transport from sources of supply in the 
case of indigenous product and port of landing in 
the case of imported product, up to rail-head 
destinations and an element of equated freight 
chargebeing included in the pool issue price; (iii) 
handling, storing and clearing charges at ports of 
imported fertilisers; (iv) departmental charges of 
purchasing organisations overseas; (v) sales tax 
on indigenous sulphate of ammonia; (vi) interest 
on capital at the prevailing government rates for 
six months on the imported material; and (vii) 
incidentals including expenditure for the staff 
employed, shortages and rebagging, etc. [Aiy- 
angar, 1959, p. 81. In Table 28 are shown the 
quantity and value of fertilisers handled by the 
Central Fertiliser Pool during the First Plan 
period. 

Year Quantity 
(tomes) 

Value Profit(+)/Loss(-) 
(Rs Crore) (Rs 

Source: Report of the Fertiliser Distribwion Enquiry Committee, 1W. 

Fertiliser Control Order, 1957 

The Central Government promulgated in May, 
1957 the Fertiliser (Control) Order, 1957 under 
clause 3 of the Essential Commodities A.ct, 1955. 
The Order provided for (i) control of prices of 
fertilisers, (ii) licencing of dealers in ferti!isers, 
(iii) registration of fertiliser mixtures, (iv) 
restrictions on manufacture, sale and distribution 
of fertilisers, and(v) prescription of specifications 
of fertilisers in relation tothe maximaand minima 
of the various important constituents. The District 
Agricultural Officers, Agricultural Extension 
Officers and Agricultural Inspectors were vested 
with the powers of inspection and enforcement 

under the Order. Powers for fixing prices offer- 
tilisers vested with the Government of India. The 
State Governments had however been 
concurrently authorised to fix prices at which 
fertiliser mixtures may be sold by a manufacturer 
or a dearer. The Order also provided for the 
sampling of fertilisers and mixtures and analysing 
them to ensure the standard of quality. 

Second Five Year Plan, 1956-61 

The procurement and distribution of chemical 
fertilisers was expected on a greatly expanded 
scale in the Second Plan. 'I'hisraised the question 
of strengthening the administrative arrangements 
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of the operations of the Central Fertiliser Pool as 
well as of the States. Distribution was undertaken 
by State Governments through Government sale 
depots, private distributing agencies and coop- 
erative organisations, the detailed arrangements 
varying considerably in different States. As new 
chemical fertilisers were being brought into use 
and manurial trials were being carried out in the 
country, the Second Plan stressed the importance 
of disseminating information regarding the use of 
fertilisers on the widest possible scale and using 
cooperative societies as the main agency for 
distribution of fertilisers at h e  village level 
[Planning Commission, 1956, p. 2701. 

Report of the Tarif Commission on the Fair 
Retention Price of Ammonium Sulphate produced 
by Sirodri Fertilisers, December 1959 

In March 1959, the Ministry of Commerce and 
Industry requested the Tariff Commission to 
undertake an enquiry into the production costs at 
the Sindri Fertiliser Factory under Section 12(d) 
of the Tariff Commission Act, 1951 and furnish 
a report to Government to include specific rec- 
ommendation 1n regard to a reasonable retention 
price to be allowed to the Company for its 
arnnlonium sulphate by the Central Fertiliser 
Pool. The Commission submitted its report in 
December 1959. The Commission examined the 

I 
working costs of the Factory, particularly for the 
year 1958-59. Among the raw materials used for 
the manufacture of ammonium sulphate, the 
Commission found that the Cod Controller had 
diverted the good quality, non- metallurgical 
coking coals with high ash fusion and low iron 
content which the factory had obtained from the 
nearby Lodna and Loyabad collieries to the Steel 
Plants, Railways and other consumers. Instead 
coal of inferior coking grade with low ash fusion 
from distant collieries involving longer leads had 
been allotted to the Sindri Fertiliser Factory. ?his 
had reduced plant efficiency and incrased the, 
percentage of breeze. There had therefore been a 
significant drop in the production of ammonia 
with consequent reduction in the output of 
ammonium sulphate during 1959-@I. The Com- 
mission recommertded that Govemrnent should 
ask the Coal Controller to take immediate steps 

to make available to Sindri such grades of coal as 
would enable it to obtain the right bbnd for its 
coke regularly and in adequate quantities from 
nearby collieries. 

With regard to gypsum too, the fertiliser 
industry required superior grades of gypsum (86 
per cent and above of calcium sulphate) and 
deterioration in quality affected plant efficiency 
and output. In order to conserve gypsum 
resources, the Commission recommended that the 
industries consuming gypsum should be classi- 
fied according to the grades normally required by 
them. Measures should be devised to ensure that 
high grade gypsum was not used where a slightly 
lower grade could be used without any appre- 
ciable loss of efficiency. Freight on gypsum 
despatched to Sindri as a raw material for 
production of fertilisers should be reduced, this 
matter should be pursued by Sindri with. the 
Ministry of Railways [Aiyangar, 1959,, F'p. 
15-17]. 

The Tariff Commission also recommended that 
(a) standards or nonns should be set for proper 
process costirrg at each stage, and SinBri shou!d 
adopt a suitable system of management 
accounting; (b) a prsper plaat register should be 
compiled and maintained regularly; (c) a proper 
time study should be made to determine the fair 
strength of staff for continuous operation of the 
planc (d) the retention price payable to Sindri 
from the Fertiiiser Pool should be Rs 2 7 7 . 5  pel- 
tonne, exclusive of local taxes, for h e  period 1st 
April 1959 to 31st March 1962; and (e) the 
Ministry of Food and Agriculture should in 
concert with State Governments, enforce econ- 
omy right through the stages of intermediaries for 
handling, procurement, and dismbution of 
fertilisers, so that the ultimate price to the con- 
sumer would be as low as possible [Aiyarrgar, 
1959,, Pp. 37-38]. 

The retention price of arr~moniunr sulphate 
produced at Sindri at the beginning of the Second 
Plan was Rs 265.73 per tonne while the pool price 
was Rs 3110 &XI' tonne f.0.r. railhead destination. 
In 1957, the retention price was raised to Rs 
275.58 while the pool price was raised to R s  
344.47 per tonne. In 1958, the retention price was 
further raised to Rs 285.42 per tonne while the 
pool price remained at Rs 344.47 per tonne. In 
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1959, the T d f  Commission recommended a the Department of Agriculture administerd the 
retention price for Sindri at Rs 295.25 per tonne distribution of fertilisers; the actual distribution, 
upto 31 st March 1962, however, was done by the cooperative societies. 

This was, being gradt~ally taken over by the 
Sub-Committee for Suprpho~phate Prices, 1960 Cooperation Department. The Apex Cooperative 

Societies also functioned as coordinating agen- 
' The S ~ b - ~ ~ m m i t t e e  a ~ ~ i n t d  by the Devel- cies. The indents of fertilisers were however, 
opment COIUE~~ for Acids andFertilisers in 1960, p a d  on to the Central (;ovemment by the 
consisting of the re~E~entatives of the Ministry A*culture Departments. With the taking over of 
of and Agriculture, FnistrY of C~mmerce the distribution work by the Cooperat,ive Soci- 
and Industry, and ole manufacturers of SuFr- eties there was a growing tendency to act inde- 
~ h a ~ b f i @ ~  to evolve a formula for fiation of pendently of the District Agricultural Officers 
pficesof su~~hos~hateafter@ingint@accomt and for the Agricultural Officers themselves to 
the factors that contributed towads reduction of lose intere,st in this important work. The Corn- 
the manufacturing cost, r~ommerlded that the mittee was of tile view that there was no justifi- 
ex-w0rks price s u ~ r ~ h o s ~ h a t e ,  in the case of cation for more than one agency at the State level 
factC)im situated near porn, should not be more for the work of coordination, There was no 

Rs 177.15 per tonne rock phosphate necessity for boll the Agriculture Department 
and sulphur were available at Rs 108.26 and Rs and the Apex Caoperatiw organisation to emr- 
177.16 per tonne respectively at site. The Com- dinate disrribution and dlucate ~h~ 
mittcea'wr suggested lor State Agriculture Deparment should closely 
those units situated 'beyond 108 miles from a port associated wieh the estimation of demand, and the 

LMinisp of Commerce and IndusQ2 1961* p' District Agricultural Officers shuuld be consulted 
251. while ~ re~ar inn  the seasonal estimate. 

Report of the Fertiliser Distribution Enquiry The kokmitike recommended the use of ferti- 

Committee, 1960 lisers in mixed form to promote balanced fertil- 
ization and assist in stretelling the limited supplies 

InNovember 1959, C;ovemment of India set up 
the Fertiliser Distribution Enquiry Committee to 
(i) study the system followed for assessing the 
demand of nitrogenous fertilisers, the mode of 
distribution in vogue and to recommend steps for 
improvements, wherever necessary; (ii) study the 
role of the distribution agencies employed and 
their share irr the distribution margin allowed and 
to recommend such adjustment as may be nec- 
essary in Lhe distribution margin; (iii) recommend 
steps that should be taken to ensure that the 
cultivators get the fertilisers of the required 
quality and at the notified price; and (iv) study rille 
system in vogue for the distribitioln of super- 
phosphate and the cost of distribution and to 
suggest such improvements as may be considered 
necessary [Yatel, 1960, Pp. 8-91. 

The Committee submitted its Report in August 
1960. It found that, at the Centre, the Central 
Fertiliser Pool collected the demandsof fertilisers 
from the State Governments and arranged for 
their supply/allounent to the States. In the States, 

of nitrogen over larger areas. The prices of 
nitrogerlous and phosphatic fertilisers were very 
high. Nitrogenous fertilisers were susceptible to 
considerable reduction without in any way 
impairing the financial position of the Pool arid 
its ability to subsidise the sales of mixtures and 
superphosphate as recommended by the Cam- 
mittee. Phosphatic and potassic fertilisers also 
required a substantial price reduction on grounds 
of equity and promoting their free use. 

While it was recognised that sales m was an 
important source of revenue, its incidence on 
fertilisers was very high in some Staks. In order 
to keep the costof fertilisers down, thecommittee 
recommended exemption of fertilisers from the 
sales tax. Fertilisers should also be recognised as 
of special importance in inter-state mde or 
commerce under the Central Sales Tax Act, 1956. 

The Committee made a number of rccom- 
mendatio~s for the streamlining of the distribu- 
tion system, the costs of distribution, control of 
quality, licensing and registration, training of 
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sales personnel, etc. It  considered the organisa- Department. The subsidy represented the differ- 
tioe of the Central Fertilisef Pool inadequate. The ence between the sale price and the landed cost 
duties being performed by Central Fertiliser Pool of fertilisers. In Punjab subsidies were given for 
and the anticipated additional responsibilities nitrogenous fertilisers in the hilly areas. Subsidies 
may be enmsted to an organisation which may were also given for transport of fertilisers in the 
be called the Central Fertiliser Marketing Cor- hilly areas [Kamat, 1965, - h 3 1 .  
poration. This Corporation should enjoy a liberal 
measure of autonomy while working under the Progress During the Third Plan 
direction and superintendence of the Department 
of Agriculture [Patel, 1960, Pp. 90-1001. A major assumption in formulating the Third 

Plan programmes for agricultural production was 
Report of the Working Group for the Formulation that consumption of nitrogenous fertilisers would 
ofthe Fourth Five Year Plan Proposals on Price increase from 234 thousand tonnes (nitrogen) in 
Incentives and Subsidies for Agricultural Pro- 1960-61 to 1.02 million tonnes in 1965-66, with 
duction, 1965 corresponding increases for phosphatic and 

potassic fertilisers. But, mainly becauseof limited 
In June 1963, the Ministry of Food and Agri- supplies, the actual consumption was much less. 

culture set up a Working Group on Price Incen- During the f i s t  two years of the Plan, consump- 
tives and Subsidies for Agricultural Production, tion of phosphatic fertilisers had shown only a 
(i) to make a critical review of the progress of the small increase from 7 1,123 tonnes to 8 1,284 
programmes and schemes in the Third Five Year tonnes (P,O,). This was ascribed to two main 
Plan; (ii) to assess in the light of current trends reasons namely (a) in many areas cooperative 
and other available data, the position likely to be agencies were not yet underlaking thedistribution 
reached at  the end of the Third Plan period; and of phosphatic fertilisers and of mixtures of any 
(iii) to formulate proposals for the Fourth Five scale, and (b) often cooperative credit did not 
Year Plan in the perspective, wherever possible, become available to farmers for purchase of 
of development over a ten year period. TIie Group phosphatic fcrtiliscrs from private agencies. It 
submitted its Report in early 1965. was suggested that sleps should be taken to (i) 

The Working Group referred to the pattern of reduce the pool price of calcium ammonium 
subsidies being provided for different agricultural nitrate, (ii) reimburse transport charges for 
inputs during 1963-64. For fertilisers, a subsidy remote areas, (iii) arrange for intermediate buk 
of 25 per cent was available in the case of storage, (iv) grant off-season rebatcs, (v) intcn- 
superphosphatesprovidcd the subsidy was shared sify programme for fertiliser demonstrations on 
equally between the Central and State Govern- cultivators' fields, and (vi) arrange for supply of 
ments. In addition, in Bihar, calcium ammonium fertiliser mixtures of approved standards [Plan- 
nitrate was subsidised to the extent of 1 1 per cent. ning Commission, 1963, Pp. 75-76]. 
In Madhya Pradesh and Mysore, the respective A numbcr of measures were taken during the 
State Governments gave subsidy to the Coop- Third Plan to encourage the use of chcmical fer- 
erative Marketing Organisations over and above tilisers. The Inorganic Fertiliser (Movement) 
the prescribed margins allowed by the Central Control Order, 1960 was passed banning w.e.f. 
Fertilisers pool for the distribution of nitrogenous 1.1.1 96 1 the inter-State movement by trade of 
fertilisers. In the case of Jammu and Kashmir, a ammonium sulphate,ammoniumsulphatr:nitrate, 
subsidy amounting to Rs 245 per tonne in Kash- urea, calcium ammonium nitrate and ammonium 
mir Province and of Rs 145 per tonne in Jammu nitrate. Undcr the Ferliliser (Conuol) Order, 
Province was given for super-phosphate. On 1957, maximum selling prices for fenilisers were 
nitrogenous fertilisers a subsidy of Rs 130 per fixed in October 1961; these were reduced under 
tonne was available in Kashmir Province and Rs the Order in December 1961, October 1962 and 
35 per tonne in Jammu Province. Fertilisers were again in April 1964 but wen: raised in February 
imported and distributed by the Cooperative 1966 (Table 29). 
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(Rs per tonne) 
Fertiliser Earlier Price Revised Price 

1-4-1964 1 -2- 1966 

Ammonium Sulphate 384.60 374.60 405.00 
Urea 715.00 615.00 680.00 
Ammonium Sulphate Nitrate 451.50 435.00 515.00 
Calcium Ammonium Nitrate 354.80 3 10.00 365.00 

Source: Ferliliser Statistics, 1965-66. 

Subsidies on fertilisers were granted by Assam, would lead to the establishment of an effective 
at Rs 10 per tonne on mnsport charges for all system of distribution of fertilisers with a view to 
fertilisers to hilly areas and Rs 15 per tonne in bringing about a rapid increase in their use for 
inaccessible areas; Kerala at a 25 per cent subsidy increased agricultural production; (ii) study the 
on the sale price of all fertilisers; Madhya Pradesh pricing policy at different levels and to suggest 
between 12.5 and 25 per cent for the different modifications, if any, that would lead to a sub- 
fertilisers; Maharashtra at Rs 50 pcr tonne for stantial increase in the consumption of fertilisers; 
fertiliser mixtures in the cultivation of hybrid (iii) study the role of distribution agencies 
jowar, maize and bajra, and Taichung Native I employed in the States, namely departmental, 
paddy; Uttar Pradesh at Rs 5 per maund on cooperative and private trade, their distribution 
transport charges for hilly areas and Rs 25 per margins and to suggcst measures for increased 
maund on sale price of phosphatic fertilisers; and sales promotion; (iv) study the role of extension 
Himachal Pradesh and the Norlh Eastern States services in the promotion and popularisation of 
between 25 and 50 per cent. the use of fertilisers and suggest measures for 

Nearly all the States allowed off-season rebates increased sales promotion; and (v) study the ro!e, 
for use of nitrogenous fertilisers - sulphate of if any, of the producing units, both in the public 
ammonia, urea, calcium ammonium nitrate - and private sectors, in marketing and promotional 
supplied from the Central Fcrtiliser Pool. These activities. The Committee submitted its Report in 
rebates were admissible at graduated rates on September 1965. 
despatches made by the Pool during the different The Committe,e observed that use of chemical 
months of the non-manuring period. The rebates fertilisers was predominantly in the irrigated 
ranged between Rs 2.50 per tonne and Rs 7.50 per areas for food crops. More than 70 per cent of the 
tonne for the different months of the non- fertilisers were used on food crops. Reduction in 
manuring period for sulphate of ammonia and prices of certain fertilisers and rising agricuitural 
calcium ammonium nitrate and between Rs 4.00 prices contributed in some measure to the growth 
pcr tonne and Rs 12.00 per tonne for urea. of fertiliser use. The Intensive Agricultural Dis- 

In view of the fall in demand for fertilisers trict Programme also contributed to a greater 
during the drought years of 1965-66 and 1966-67, awareness of the need for fertiliser use. The 
manufacturers were also permitted to sell up to growth of fertiliser consumption was, however, 
15 per cent of their production in the open market slow because of delayed receipts of fertilisers, 
commencing 1965-66 season. inadequate credit facilities, and bottlenecks in 

distribution. 
Report oj-the Committee on Fertilisers, Septem- The fertiiiser prices paid by cultivators should 
ber 1965 not be allowed to exceed Rs 18.50, Rs 17.50 and 

Rs 6.25 respectively per unit of N, P,O, and K20 
In (k3ober 1964 the Government of India set up during 1966-7 1. On the assumption of the main- 

acommittce on Fertiliscrs, to (i) consider short- tenance of a proper price structure for farm pro- 
term and long-term problems connected with duce,no subsidies in fertiliser prices were needed. 
distribution of fenilisers bolh in the States and at However, so long as disparities between import 
the Cenve and to recommend measures which prices and in the ex-factory prices of local units 
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existed, the system of pool prices adopted in the 
Central Fertiliser Pool would have to continue. 
The Central Fertiliser Pool had made consider- 
able profits amounting to Rs 43.35 crore. l'l~ese 
profits should be made available to the Fertiliser 
Promotion Corporation recommended by the 
Committee for fertiliser promotion work. This 
Corporation was necessary as the existence of 
several agencies dealing with procurement and 
dispatch of fertilisers was not conducive to effi- 
cient performance. The functions of the Central 
Fertiliser Pool should be transferred to the 
Fertiliser Promotion Corporation which could 
handle the fertiliser distribution on business lines 
and also ensure that profits were used for pro- 
motional work. The Corporation may be enabled 
to procure 10 - 20 per cent of indigenous 
production. TheFertiiiser Promotion Corporation 
should also take over the distribution of a part of 
the indigenous production of phosphatic fertilis- 
ers. As soon as the Fertiliser Promotion Corpo- 
ration took up active promotion of balanced 
fertiliser use, arrangements with the IndianPotash 
Supply Agency should cease and the Corporation 
should also be entrusted with handling potash 
imports. 

The Corporation was to ensure proper distri- 
butionof fertilisers atreasonableprices, in remote 
areas and in situation of shortage. Its activities 
could be expanded to become an Agricultural 
Services Corporation. It could a1.w sponsor 
technical and statistical studies and promote use 
of new fertilisers with technological and price 
advantages. The Corporation would have a Board 
of Directors at Central level and advisory bodies 
at Zonal level. There would be a Chief Executive 
AuthoriZy assisted by divisions in administration, 
marketing, agronomy, soil chemislry, and plant 
protection. Part of the expenditure on the Cor- 
poration was to be met by a 1 per cent cess on 
fertiIisers on the fand~xi cost for irnports and 
ex-factory prices for indigenous proditction. The 
Central Government was expected to contribute 
nearly Rs 300 million to the Corporation's acti- 
vities during the Fourth Plan. 

Beginning with 1967-68, consumption of 
chemical fertilisers, as a whole, increased though 
it remained below the targets fixed. The actual 
use in the high-yielding varieties programme, 
introduced in 1966-67, did not always correspond 
to the optimum doses recommended for the var- 
ious varieties. Inadequate distribution points and 
credit faciIities also affected consumption. One 
of the measures taken to facilitate increased 
off-take was to increase the open market quota of 
sales of indigenous manufacturers. This quota 
was raised from 30 to 50 per cent from October 
1, 1967. Other measures taken included off- 
seasonal rebate on pool supplies of calcium 
ammonia nitrate and sulphate of nitrate, subsidy 
on transport of fertilisers by road to destinations 
up to 500 kms and in hilly and inaccessible area, 
subsidy on fertiliser use on field demonstrations, 
and increase in the number of deparunental/pri- 
vate agency sales depots. 

Since the success of the high yielding varieties 
programme was largely conditioned by the large 
application of fertilisers, a study was undertaken 
to assess the actual consumption of chemical 
fertilisers in the States, vis-a-vis requirements on 
the basis of coverage of high-y ielding varieties of 
each State. In the courseof this study, it was found 
that one of the main defects was the lack of 
balanced application of fertiliser doses. In order 
to improve the situation, States were asked to 
devise ways of increasing the consumption of 
phosphatesand potash by the system of incentives 
and awards. Dealership licences were to be given 
to dealers who stocked all the three types of 
numents. Audio-visual media were called upon 
to lay greater stress on the balanced use of 
fertilisers. 

Report of the Fertiliser Credit Committee, 1'968 

The Committee on Fertilisers (1965) had sub- 
mitted its Reprt  towards the end of 1965. The 
Board of Directors of the Fertiliser Association 
of India considered the Committee's recom- 
mendations as a whole and felt that, in regard to 
credit, a more detailed stlrvey should be 
undertaken. Accordingly the Association set up a 
Committee to examine further and make specific 
proposals in respect of credit required at all stages 
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subsequent to the manufacture of fertilisers, 
including distribution by the wholesaler and the 
retailer and purchase by the cultivator in order to 
ensure, as far as possible, that the arrangements 
were adequate in regard to (i) the amount of credit 
available both in the aggregate and at different 
stages; (ii) the procedures followed, including the 
securities demanded by the different agencies of 
credit; and (iii) the operation of the system as a 
whole including the implementation of different 
parts of the programme by those to whom the 
respnsibility was allocated. ?be Committee 
submitted its Report in February 1968. 

The Committee emphasised that agricultural 
production should not suffer on account of 
shortfalls in internal production of feriilisers. 
Therefore, import programmes should be so 
drawn up that due allowance was always made 
for possible failure of some factories to reach 
expected production levels and for the emergence 
of unforeseen circumstances which may delay 
imports. At the same time, suitable measures 
should be taken to ensure maximum internal 
production. This included giving freedom and 
responsibility to the manufacturers themselves to 
make their own arrangements for the importation 
of raw materials and marketing of their finished 
products. 

Arising from the Central Government's policy 
to allow manufacturers freedom to market their 
product, the future pattern of supplies to States 
would be very different from what it used to be 
till 1965-66. Assuming that the Centre would take 
over 15 per cent of the internal production in 
1970-71 ,and the factories would be interested in 
marketing their products as near the point of 
production as possible, it was probable that only 
a few States would substantially depend on the 
Pool lor the supplies of N by 19'70-71. Many 
States would incrcasingly depend on the sales 
made by the factories. This would call for close 
coordination betwan those concerned with 
agricultural programming and those who 
supplied and distributed fertilisers. 

The cooperative agencies had bcen entrusted 
with the distribution of nitrogenous fertilisers 
either on a monopoly or near-monopoly basis in 
many States. ' b e  18-months credit facility for 
Pool fertilisers available till 1965-66, resulted in 
the cooperative agencies handling in 1965-66 

nearly 72 per cent of the total value of supplies in 
the country. With the larger increases in supplies, 
and the Centre's decision to give increasing 
freedom to the manufacturers to make their own 
distribution arrangements for their products, the 
role of the cooperatives in fertiliser distribution 
would decline. Other factors were the decline in 
the relative importance of the Central Fertiliser 
Pool as a source of supplies, and the curtailment 
of credit from the Centre to the States in respect 
of Pool supplies. 

The cooperatives had also operated under 
severe handicaps particularly those arising from 
unsold stocks transferred to them by the State 
Agriculture Departments, receipt of supplies late 
for each season, and of supplies much in excess 
of demand. At the same time while they were 
called upon to handle increasing supplies as a 
matter of State policy, the financial assistance 
from the Governments either for building up of 
managerial personnel or construction of storage 
accommodation, purchase of transport vehicles, 
etc., was not always forthcoming to the required 
extent. Prolonged delays in adjusting the amounts 
due to the cooperatives on account of supplies 
made by them against taccavi permits or on 
account of transportation costs, etc., had also 
greatly affected their efficiency of turnover. 

With the reduction of supplies from the Central 
Fertiliser Pool, the credit facilities available to the 
cooperatives from the Pool got curtailed. The 
cooperative societies found it difficult to adjust 
to the requirements of institutional finance, 
espexially in the matter of raising margin money. 
At the same time, if the cooperatives handled the 
entire Pool supplies in 1970-71 there would be a 
very considerable strain on the resources both of 
the Centre and of the States. Also, credit from the 
Centre would not be available to different States 
in proportion either to their need or their capacity 
to utilise it as. It was ncccssary to consider (a) the 
extent to which the cooperative agencies could be 
reasonably expected to undertake efficient dis- 
tribution by 1970-71 taking into account their 
finances, organisation, etc., and (b) the extent to 
which the manufacturers would make their own 
arrangements for distribution. The Committee 
considered that [he production credit for fertilis- 
ers estimated to bc available from the coopera- 
tives in 1970-7 1 also set thc minimum level up to 
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which the cooperatives in each State should 
handle fertilisers. On the assumption that  redi it 
turnover would be twice during the year and the 
margin money had to be provided at one-tenth of 
the total distribution fiance needs, the distribu- 
tion credit and margin money needs of the 
cooperatives in the event of their handling (a) 
minimum and (b) maximum levels would amount 
to Rs 1,208 million and Rs 134 million, and Rs 
1,753 million and Rs 195 million, respectively. 

For this purpose, the financial position of the 
cooperative marketing/distribution agencies 
should be strengthened. The National Coopera- 
tive Development Corporation should examine 
the requirements of each State and, in particular, 
those of cooperative wholesalers in the pro- 
gramme areas for handling fertilisers for the next 
few years and make loans to the States on a more 
liberal scale than hitherto. It was also necessary 
to relax the existing norms followed by the 
cooperative banks and the State Bank of India for 
sanctioning clean cash credit limits to the coop- 
erative marketing societies in order to enable 
them to make adequate initial purchases of 
fertilisers. 

Unless there were liberal facilities for refinance 
in the context of the increasing demand for 
fertiliser credit, the commercial banks would be 
in no position, especially during the busy season, 
to meet the credit requirements of fertiliser dis- 
tribution. These facilities should be available (a) 
on a priority basis; (b) in adequate measure; (c) 
at rates of interest applicable to priority sectors; 
and (d) without technically affecting the net 
liquidity position of the banks. These elements 
were already available in the Reserve Bank's 
Scheme, then current, and the Committee rec- 
ommended its continuance, notwithstanding the 
substantial increase in the volume of refinance 
needed for the distribution of fertilisers. The 
distribution credit for fertilisers would become 
necessary at one or more of the points in the 
distribution chain, viz., manufacturers, distrib 
utors, wholesalers, subdistributors and retailers. 

The Committee recommended the setting up, 
under the Companies Act, 1956, of a Fertiliser 
Credit Guarantee Corporation which should be 
notified by Government under Section 17(8A) of 
the Reserve Bank of India Act. The Corporation 

would operate a scheme known as the Fertiliser 
Credit Guarantee Scheme, the objects of which 
were to include ensuring larger bank credit for the 
stocking and dismbution of fertilisers, pesticides, 
and other approved items, by extending to banks 
and other credit institutions adegree of protection 
in respect of their advances made or guarantees 
or acceptances given, by them, to stockists, dis- 
tributors, wholesalers, sub-wholesalers and 
retailers [Venkatappiah, 1968, Pp. (0-(xxv)]. 

The targets of consumption of fertilisers for the 
Fourth Five Year Plan (1 969-74) were fixed at 3.2 
million tonnes of N, 1.4 million tonnes of P20, 
and 0.9 million tonnes of K20 by 1973-74. This 
implied more than trebling the 1968-69 level of 
fertiliser consumption. According to the Fourth 
Plan, there was a large gap that existed between 
the recommended dosage and the actual appli- 
cation of fertiliser even in areas covered by HYV. 
Consumption of fertiliser depended on the 
characteristics of the soil. At the end of 1968-69, 
there were 65 soil-testing laboratories all over the 
country whose capacity was being under-utilised, 
the quality of soil analysis was poor and effective 
follow-up action by the extension agency was 
lacking. Measures were needed to rectify these 
shortcomings and also to expand the number of 
soil-testing laboratories, some of them mobile. 
There was also need for the intensification of 
agricultural extension and sales promotion 
arrangements. The manufacturers had been given 
the freedom to market their entire product subject 
to the proviso that Government had the option to 
acquire up to 30 per cent of their production at 
negotiated prices. In fact, the Central Fertiliser 
Pool were not exercising this option. The man- 
ufacturers, therefore, possessed both the freedom 
and the responsibility for sales promotion. The 
Government and the industry could jointly set up 
a Fertiliser Promotion Council as  an autonomous 
body to strengthen and coordinate sales promo- 
tion arrangements. 

One of the factors influencing fertiliser 
consumption was the availability of fertilisers 
within easy reach of the farmer. The Fertiliser 
Control Order was amended, so as to substitute 
mere registration for licensing of fcrtiliser deal- 
ers. While expansion in the number of retailers 
was likely, it was necessary to ensure that the 
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retail points were widely dispersed so as to 
include coverage of villages away from the rail- 
heads. This was particularly urgent as the number 
of cooperative rail depots had declined from over 
48,000 to nearly 40,000 as a result of the policy 
of cooperatives to rationalise their distribution 
system in the context of competition from private 
trade. 

Attention was also necessary to certain quali- 
tative aspects relating to balanced use of ferti- 
lisers. From the agronomic point of view, the 
proportion of P,O, and K,O in relation to N had 
to be much higher than what was consumed. It 
was necessary to accelerate the consumption of 
phosphatic and potassic fertilisers. These 
included popularisation of fertiliser mixtures and 
complex fertilisers and stocking of these ferti- 
lisers by the dealers. Other measures included 
demonstrations and a more effective soil testing 
programme bringing out deficiencies of phos- 
phorous in certain areas of Kerala, Mysore, 
Andhra Pradesh, Maharashtra, eastern Madhya 
Pradesh, Orissa, Bihar and southern Gujarat and 
deficienciesof potash in certain pocketsof Orissa, 
Kerala, Tamil Nadu, Gujarat, Maharashtra and 
western Rajasthan planning Commission, 1970, 
Pp. 130-1331. 

Interim Report of the National Commission on 
Agriculture on Fertiliser Distribution, November 
1971 

The Planning Commission requested the 
National Commission on Agriculture (NCA) to 
examine the problem of fertiliser consumption on 
a priority basis and advise Government, through 
an interim report the factors restricting their 
growth. The NCA therefore submitted an interim 
report on this subject in November 1971. 

In its Report, the NCA recommended that a 
special Expert Team should analyse the produc- 
tion trends, responses to fertilisers and the actual 
dosages adopted in the field and make a fair 
estimate of the fertiliser requirements that would 
have to be assured. Requirements of fertilisers 
should also be estimated on the basis of balanced 
application of fertilisers taking into account soil 
studies and field trials. The NCA expressed 
concern at the shortfalls in domestic production 
of fertilisers, both nitrogenous and phosphatic, as 

compared to the targets of production laid down 
in the Plans, as well as their capacity. There was 
also serious lack of balance in the production 
pattern of the various fertiliser factories in the 
country. While a capacity for 13.44 lakh tonnes 
had been created for the production of nitroge- 
nous fertilisers by 1970-71, indigenous capacity 
in phosphate production was only 4.21 lakh 
tonnes partly because nearly half of the phosphate 
capacity was for super-phosphate, a product 
which was fast losing its popularity due todamage 
in transit and storage and also to heavy transport 
cost because of the low nutrient content. A suit- 
able programme -for up-grading the nutrient 
content of fertilisers issued from the 
super-phosphate factories was necessary. The 
Ministries of Petroleum and Chemicals and 
Agriculture should closely examine the working 
of the factories and initiate corrective action to 
increase the percentage utilisation of indigenous 
production capacity. 

It would be better for all fertiliser plants to 
produce complex/compound fertilisers of 
required grades. The unit or units for production 
of basic phosphate nutrient for incorporation in 
the production of the FCI factories which were 
producing only urea should be expeditiously 
constructed to enable the FCI units to market 
suitable complex granulated fertilisers. 
Arrangements to utilise saladipura pyrites and 
Rajasthan rock phosphate should be speeded up 
and the Rajasthan complex of phosphate ingre- 
dients should be put into operation not later than 
in 1975-76. 

Refemng to the extension and sales promotion 
activities proposed to be taken up by fertiliser 
producers in the country, the NCA recommended 
that the Ministry of Agriculture with the coop- 
eration of the State Governments should fill up 
only the gaps in the fertiliser promotion 
programmes in the country. 

Much more was required to be done in the 
provision of soil analysis service to ensure that 
fertiliser application was based on proper soil 
analysis. The Ministry of Agriculture should 
organise a Centrally Sponsored programme for 
the extension of soif analysis services in the States 
in the interest of promoting large scale adoption 
of balanced fertiliser application based on sys- 
tematic programme of soil analysis. 
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The NCA discussed in detail the arrangements 
for retail distribution of fertilisers, including its 
storage, transport, distribution margins, etc. It 
referred to the difficulties of sniall and marginal 
farmers to obtain credit for the purchase of fer- 
tilisers and recommended that the norms of 
lending in terms of requirements per acre of credit 
and rate of interest should be changed in order 
that the small farmers may be helped to afford the 
increased outlay needed for intensive agriculture. 
Means had to be found to ensure that a substantial 
portion of the credit for fertilisers went to the 
small farmers and marginal farmers to meet their 
requirements [NCA, 197 1, Pp. (i)-(v), 1-1 31. 

Committee on Fertilisers Distribution, 1972 

There were pressures on the domestic pro- 
ducers, directly and indirectly, to hand over an 
increasing proportion of domestic production to 
cooperatives and other Government agencies. 
Some State Governments s m e d  to actively 
support the institutional agencies in acquiring 
additional share of domestic production. State 
Gove.mrnents took the stand that to control mal- 
practices and to ensure equitable distribution of 
fertilisers, cooperatives should distribute a larger 
share of the material. The Government of India 
appointed a Committee i n  1972 to examine the 
question. The Committee suggested that the share 
of cooperative and public agencies might not be 
less than 50 per cent and may range up to 75 per 
cent; the exact percentage above 50 to be decided 
by negotiations between the manufacturers and 
Statejcooperatives. Where the percentage share 
of these agencies was already more than 50, it 
should not be reduced. These recommendations 
would not apply to the existing agreements 
between the manufacturers and their dealers and 
approved by the Govemment. The Committee 
recommended enhanced distribution margins for 
the sale of urea at  the fm level. The suggestions 
of the Committee would enhance the margins 
from Rs 80.00 per tonne to Rs 95.00 per tonne. 
The Committee recommended that the enhanced 
margin would apply only if Govemment 
increasexi the selling price correspondingly. It 
also recommended the setting up of a tripartite 
monitoring cell to resolve differences between 

marketeers and institutional agzncies over 
shareouts and n~argins [Qureshi, 1972, Pp. 
43-45]. 

The targets of consumption laid down for the 
Fourth Plan did not materialise partly due to 
shortfalls in production and imports, but also due 
to factors like unfavourable weather conditions in 
certain States, lacunae in distribution of fertilis- 
ers, and non-availability of certain types of fer- 
tiliser products. Govemment took a number of 
measures to encourage the consumption of 
fertilisers. In 1972-73, an Emergency Agricul- 
tural Production Programme for increasing the 
production of RabiISummer crops was 
introduced requiring a strong support in terms of 
fertiliser supplies. The ICAR circu!ated special 
recommendations regarding application of ferti- 
lisers which could help to achieve best results 
from smaller quantities. The entire distribution 
system pertaining to imported and indigenously 
produced fertilisers was regulated to ensure that 
available fertilisers were distributed for priority 
crops and areas as specified by the State Gov- 
ernments. Orders were issued under the Essential 
Commodities Act requiring each manufaczurcr to 
deliver the specified quantities of fertilisers to 
specified States. To avoid long and difficult 
haulage and cross-movements of fertilisers, a 
rationalised coordinated supply plan for the dis- 
tribution of imported and domestically man- 
ufactured fertilisers was enforced. Bulk import i n  
unbagged form, even of Hygroscopic fertiliscrs 
like urea was started. Short-term loans were 
provided to the State Governments by the Min- 
istry of Agriculture for the purpose of stocking 
and distribution of fertiliscrs and other inputs. 
Nationalised banks also providcd credit for direct 
and indirect financing of distribution and use of 
fertilisers. 

To popularis and encourage the balanced use 
of fertilisers, a Fertiliser Promotion Scheme 
involving an outlay of Rs 2.19 crore was sanc- 
tioned for 1972-73 and 1973-74. Abeginning was 
made during 1972-73 in 26 districts selected i n  
17 States. 3 1 existing soil testing laboratories 
were selected for strengthening. 32 mobile Soil 
Testing Laboratories were manufactured during 
1972-73 and 28 of them supplied to different 
States. Regional Workshops on Soil Testing, 
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Quality Control and Fertiliser Romotion were 
held at different centres [Ministry of Agriculture, 
1973, Pp. 38-40]. 

The 1973-74 weather and rainfall conditions 
were favourable and demand for fertilisers 
increased but supply k a m e  difficult. Production 
was less than in the preceding year. In the world 
market, fertilisers becane scarce and prices rose 
sharply. Prices of rock phosphate also increased 
considerably. Almost all foreign suppliers 
informed the Government of the possibility of 
reduced supplies because of cut-backs in their 
feed stock and energy resources. Raw materials 
for the indigenous fertiliser industry also became 
difficult to obtain. The shortages led to aduiter- 
ation and over-charging. The Fertiliser (Control) 
Order 1957 was amended in July 1972 LO control 
not only prices of fertilisers but also their quality 
and distribution. The State Governments were 
given powers under the Essential Commodities 
Act, 3955 to take necessary action to search, 
seizure and apprehension of offenders. In addi- 
tion, since October 1972, the Fertiliser (Control) 
Order 1957 was declared a a Special Order under 
the Essential Commoditjes Act, thereby enabling 
the, State Governments to undertake summary 
trials of the offenders. 

A number of measures were taken to deal with 

in order to ensure timely and equitable distribu- 
tion of the available supplies. 

Further, to secure equitable distribution of 
fertilisers in various States, and ensure that no 
unauthorised inter-State movement of fertilisers 
took place, the Fertiliser (Movement Control) 
Order, 1973 was promulgated on 25th April 1973 
under Section 3 of the Essential Commodities 
Act, 1955. This Order banned all inter-State 
movement of fertilisers except when made by the 
manufacturers specified in the Schedule to the 
Order in accordance with the authorisation of the 
Central Government or the State Governments. 

Finally, in June 1974, Government raised the 
rerail selling prices of Urea, Ammonium Sulphate 
and Calcium Ammonium Nitrate by 50 to 200per 
cent over those prcvailir~g since October 1973 
[Ministry of Agriculture, 1974, Pp. 32-36]. The 
increase was much larger than the increase in the 
cost of domestic production but was much less 
than the increase in the import prices. A Fertiliser 
Pool Equalisation Charge (FPEC) was therefore 
introduced whcrcby domcstic manufacturers 
were required to pay a charge to help subsidise 
the high cost of imported fertilisers since 
1973-74. 

Fifth Five Year Plan, 1974-79 

the fertiliser shortages. Coordinated supply plans, The Fiflh Plan by the of 
covering both indigenous and imported fertilisers 1978-79, the of consumption would to 
were worked out a t  zonal conferences attended 52 lakh tonnes of N, ,8 lakh tonnes of P,O, and 
by representatives of States and the manufactur- lakh of  hi^ order of increase 
ers. Orders were promulgated under the Essential implid an annod growth rate of 
COmmOdities Act, 1955 m*ing iz objigator~ on nearly 21.5 per cent in the case of N, 23.7 per cent 
the domestic manufacturers to supply fertilisers in the case o f p 2 ~ ,  and about 19.5 cent in the 
0 the States as committed by them in the zonal caseof K,O. The overall growth rateof NPK was 
conferences. Efforts were made to make the most to be 21.7 p r  cent per annum. ~ u c h  greater 
efficient use of available fertilisers, by concen- promotional effort would have to be made by the 
trating on high-potential low-risk crops and areas pllblic sector, the cooperative sector and the 
and adopting the full package of other improved private sector for this purpose, 
agricu!tural practices and elimination of waste. A F O ~  promoting h e  balanced fertiliser use, sub- 
massive campaign was organised for the pro- stantial expansion of facilities of soil testing was 
duction and utilisation of rural compost in the envisaged. In 1973-74 there were 79 soil testing 
country. Availability of wagons for rail lahatones, each with a capacity of 20 to 30 
movement was maintained so as to avoid trans- thousand samples pcr year. There were another 
port bottlenecks and to ensure quick distribution 40 smdl laboratories each with a capacity of 3 to 
of fertilisers. The States were advised to prepare 10 thousand samples per year. About 41 private 
a careful inventory of the stocks available with soil testing laboratories also existed. Apart from 
them and to review the stock position frequently strengthening of existing laboratories, and 
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improving their utilisation, another 150 soil 
testing laboratories were envisaged. Mobile soil 
testing laboratories were also proposed to be 
added. 

To strengthen distribution it was proposed that 
every primary multi-purpose society, having a 
wholetime secretary, could operate a fertiliser 
retail depot. Strengthening of arrangements at the 
wholesale level was also proposed. In the Fifth 
Plan, it was estimated that transportation, port 
handling and coordinated allocation in respect of 
nearly 20 million tonnes of domestic and 
imported fertilisers would have to be organised 
by the Fertiliser Pool. Apart from development of 
adequate rail transport facilities, considerable 
expansion of port handling facilities would be 
essential. Increasing efforts would be made to 
switch over from part to bulk shipments for as 
many types of fertilisers as possible. Provision 
was made for installation of mechanised and 
semi-mechanised equipment for handling of bulk 
fertilisers at the concerned ports [Planning 
Commission, 1974, Vol. 11, Pp. 12-13]. 

The consumption of fertilisers in 1974-75 (2.57 
million tonnes) was below that in 1973-74 (2.84 
million tonnes in 1973-74) partly because of 
adverse weather conditions but partly also 
because of increases in the retail prices of ferti- 
lisers in October 1973. The prices were increased 
once again on June 1,1974 to offset to some extent 
the rising cost of fertilisers, both of the imported 
and indigenous varieties. But in order to reverse 
the trend in consumption, the prices were reduced 
on 18th July and 1st December 1975 and again 
on 16th March and on 20th April 1976 and once 
again on 8th February 1977. The Governmentalso 
notified, for the fist time, the maximum ex- 
factory prices in respect of urea, ammonium 
sulphate and (CAN) Calcium Ammonium Nitrate 
with effect from 2nd November 1976. They were 
per tonne Rs 625 for Ammonium Sulphate, Rs 
1,245 for Urea and Rs 686 for Calcium Ammo- 
nium Nitrate (25 per cent N). The retail price of 
urea was reduced from R s  1,650 per tonne to Rs 
1,550per tonnewith effect from the 12thOctober, 
1977. 

A number of fiscal concessions were also given 
to reduce the cost of raw materials used by the 
domestic industry. These included reduction in 

the import duty on phosphoric acid from 45 per 
cent to 15 per cent and excise duty on single 
superphosphate from 15per cent to 7- 1D per cent, 
grant of subsidy on production of phosphatic 
fertilisers to the extent of Rs 1,250 per tonne of 
P,O, and reduction in the prices of indigenous and 
imported rock-phosphate and imported sulphur 
[Ministry of Agriculture, 1976, Pp. 45-46]. The 
Government of India reduced the excise duty on 
Triple Superphosphate produced indigenously 
from 15 per cent to 7-112 per cent with a view to 
giving an impetus to the consumption of phos- 
phatic fertilisers [Ministry of Agriculture, 1978, 
p. 581. 

An Intensive Fertiliser Promotion Campaign 
was launched in selected districts where the level 
of fertiliser consumption was low though with 
high potential because of irrigation or assured 
rainfall. Other measures included: (i) allotment of 
urea to single superphosphate manufacturers as 
well as to Indian Potash Ltd., to give nitrogen 
support to single superphosphate and potash, (ii) 
authorising the State Governments t o  reallot the 
imported fertilisers to private dealers, (iii) grant 
of subsidy on phosphatic fertilisers to the man- 
ufacturers, (iv) maintaining buffer stocks at more 
than 500 centres in the country and (v) increasing 
the number of retail points in the country [Mi- 
nistry of Agriculture, 1977, Pp. 47-48]. 

The Government of India provided an annual 
sum for grant of short-term loans to the State 
Governments for the purpose of stocking and 
distribution of fertilisers and other inputs. 

Retention Prices 

In the meanwhile, following the steep rise in the 
cost of feed stocks and other inputs, as well as 
investment in new plants, the cost of domestic 
fertilisers increased sharply. Therefore, in 1975, 
the Government set up a Committee to study the 
basis for pricing of fertilisers and to recommend 
a pricing policy that would ensure a fair return on 
investment on a sound basis. The Committee 
submitted its report in two parts, Part I in May 
1977 and Part I1 in early 1979. 

One of the term of reference of the Committee 
was 'to examine the cost of feed stock and other 
major inputs at different fertiliser factories and 
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suggest whether the prices of feed stocks and 
inputs need to be rationalised'. The two major 
inputs for fertilisers production were stock and 
utilities. The cost impact of both these inputs 
varies greatly from one unit to another and in some 
cases on account of technology used, there was a 
tradeoff between the cost of feed stocks and those 
of utilities. Further, as between fertiliser units 
using different feed stocks, and also units using 
the same feed stock, there were very wide vari- 
ations. Thus, in the middle of 1976, the cost of 
raw materials and utilities for the two coal bas4  
plants ranged between Rs 355 and Rs 422 per 
tonne; for the fuel-oil basedplants at about Rs 625 
per tonne; and for the naphtha based urea plants, 
costs varied between Rs449 and Rs 997 per tonne. 
These costs reflected the difference in technology 
as well as the variations in the delivered prices of 
feed stocks to units at different locations. 

Restructuring the prices of the four feed stocks, 
viz. naphtha, fuel oil, gas and coal, would not 
make any significant contribution to the problem 
of evolving a more uniform cost structure for the 
industry as a whole on account of several reasons: 
(i) the differences in the total costs of production, 
including a reasonable margin of profit arose not 
only from variations in the costs of feed stock but 
also from other elements of costs such as utilities, 
depreciation, manpower costs and overheads; (ii) 
the relative cheapness of the feedstock in coal- 
based plants was more than offset by the larger 
initial investment and risks and uncertainties 
involved in using a relatively untried technology; 
(iii) even if the prices of gas, naphtha and fuel oil 
were restructured at more or less uniform levels, 
the problem of cost differential between units 
would remain because of the differences in 
technology usedin thedifferent plants established 
at different periods of time; (iv) naphtha, fuel oil 
and gas were used for steam generation and 
restructuring of their prices affecting utilities 
costs would vary considerably from one unit to 
another, depending upon the energy system in 
use; and (v) minimising the cost variations due to 
feed stock, would exclude a substantial segment 
of costs including depreciation, manpower costs 
and the retum element which were subject to very 
wide variations. Further, adjustments in the rel- 
ative pricing of fertiliser feed stock could not be 
considered in isolation of the overall petroleum 

products pricing policy. The Committee, there- 
fore, concluded that while inter se adjustments in 
the prices of naphtha, fuel oil and gas could 
perhaps be possible, the extent to which such 
adjustments would reduce the need for differen- 
tiated retention prices was rather limited. 

The determination of fair prices for fertilisers 
based on attainable norms of consumption of feed 
stocks and reasonable high level of utilisation of 
capacity (at about 80 per cent), together with the 
common norms for other major items such as  
capital costs per unit of output, labour and over- 
head costs, replacement and repairs or selling and 
distribution, was also not practicable as the 
number of variables was large. Again it was not 
possible to fix prices on the basis of average costs 
of relatively more efficient f i s  accounting for 
at least two-thirds of output, as a large number of 
plants would run at a loss. Altogether, the Com- 
mittee felt that the application of a single ex- 
factory price based on weighted average of cost 
of lower cost producers would tend to benefit 
some units and work to the detriment of other 
units in the industry. There was, therefore, clearly 
a need for some arrangement for the pooling of 
ex-factory prices together with separate retention 
prices for different units or groups of units. Even 
otherwise, a system of pooling would be neces- 
sary so long as imports of fertilizers continued 
and their prices were different from the domestic 
prices. 

The Committee was required to suggest 'with 
due regard to the feed stock used, vintage of 
plants, and other constraints to production, the 
retention prices for different units in operation 
and those likely to be commissioned during the 
Fifth Plan period which would give the requisite 
rate of retum and also recommend a scheme of 
pooling for the operation of the retention price 
concept'. Accordingly, the Committee worked 
out, on the basis of capacity utilisation of 80 per 
cent and correspnding consumption norms of 
feed stocks and utilities, and often providing for 
a retum of 12 per cent post-tax on net worth, the 
fair ex-factory works realisation (i.e., retention 
price) for each of the production units, including 
those under construction. The prices ranged 
between Rs 948 and Rs 2,261 per tonne of 
nitrogenous fertilisers for the different factories. 
(It may be mentioned that nitrogenous fertiliser 
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production constituted nearly 80 per cent of 
domestic production). 

However, the Committee was of the opinion 
that the system of individual unit wise retention 
prices suffered from serious limitations and dis- 
advantages: Any unit wise estimates of fair ex- 
factory prices involved a number of judgements 
and assumptions which would make the prices 
unrealistic and would affect the profitability and 
commercial viability of the units. Furlher, over a 
period of time, the system would tend to create a 
vested interest in 'proving' costs rather than in 
reducing them. From the point of view of the 
community, it was clearly desirable to have, as 
far as possible, uniform product price for all 
producers. In cases where, as in fertilisers, such 
a course was not feasible because of certain 
special considerations, it was necessary to explore 
other alternatives, such as limited number of 
groups instead of uuitwise differentiated retention 
prices. The Committee therefore grolaped the 
existing units and those under construction into 
(a) gas reforming, (b) naphtha reforming, pre- 
19-14 and post-1974, (c) partial oxidisation of 
naphtha, (d) electrolysis-cum-fuel oil process, (e) 
coal gasification, and ( f )  fuel oil based and fixed 
prices for each group separately. These ranged 
between Rs 1,017 and Rs 2,120 per tonne for 
nitrogenous fertilisers. The Committee stressed 
that the cdculations of the retention prices should 
not be interpreted as a plea for upward revision 
of retail prices of fertilisers. The prices at which 
fertilisers were to bc made available to farmers 
should be based on wider considerations like price 
policy for agricultural products and popularising 
of fertiliser use [Marathe, 1977, Part 1,Pp 76-98]. 

However, the Government preferred unit wise 
prices and, with effect from November 1977, 
introduced retention prices for nitrogenous fer- 
tilisers for each individual factory separately. ,fie 
scheme was later extended to phosphatic and 
other fertilixrs. Under the scheme, the consumer 
prices of fertilisers were fixed by the Department 
of Agriculture under the provisions of the 
Essential Commodities Act, 1948. The difference 
between the retention price and the net realisation 
by a manufacturing unit waspaidas subsidy under 
the 'Retention Price and Subsidy Sckme'. The 
retention prices were fixed product-wise and 

plant-wise in respect of nitrogenous and complex 
fertilisers. Pre-tax return of 25.26 per cent on net 
worth corresponding to post-tax return of 12 per 
cent was given as a part of the retention price after 
covering all elements of cost on the basis of a 
combination of actuals and norms. In respect of 
single super-phosphate (SSP) units, the cost of 
production was divided into variable cost and 
fixed charges. Consumption norms for rnajor raw 
materials, namely sulpher and rock phosphate 
were fixed industry-wise. he-tax return of 23.4 
percent on net worth corresponding to 1 1 per cent 
post-tax return was given for SSP units. In addi- 
tion to retention price subsidy, freight subsidy 
was paid to fertiliser manufacturers to cover the 
cost of transportation from production points and 
consuming centres. 

With effect. from February 1,1979, Government 
revised the retention prices for units in the 
nitrogenous fertiliser industry mentioned above 
and also introduced the system of retention prices 
for complex phosphate fertilisers and triple 
superphosphate, under which the manufacturers 
were allowed a price s u p p a  equal to the differ- 
ence between their ex-factory retention price and 
their current ex-factory price (without subsidy) 
and the fertilisers were brought under statutory 
price control. The scheme of uniform price sup- 
port of R s  1,250 per tonne of P205 introduced in 
March 1976 was confined to single 
superphosphate only [Ministry of Agriculture, 
1979, p. 63. 

A Fertiliser Industry Coordination Committee 
was set up under the Department of Chemicals & 
Fertilisers to administer and operate the system 
of retention prices for fertilisers. The Committee 
was expected to undertake cost investigation for 
purposeof fixingretention prices as also technical 
investigations of the fertilisers plants with a view 
to improving their operational efficiency. 

Sixth Plan 1980-85 

Again because of a change in Government, a 
new Sixth Plan for the period (1980-85) was 
drawn up. The objectives for fertiliser use were 
(a) to have equitable and efficient fertiliser dis- 
tribution system in the country accompanied with 
a proper infrastructural and organisational 



VOL. 3 No. 4 PRODUCTION AND CONSUMPTION OF FERTIUSERS IN INDIA 715 

support; (b) to reduce regional disparities in 
fertiliser consumption; (c) to ensure that benefits 
of fertiliser use were received by a11 sectors of the 
farming community, especially the small and 
marginal farmers; and (d) to promote integrated 
nutrient supply system by better and increased 
mobilisation of organic and bio-fertiliser 
resources in order to supplement and optimise use 
of chemical fertilisers as also to maximise effi- 
ciency of fertiliser use. 

The consumption of fertilisers was nearly 5.3 
million tonnes in 1979-80. Weather conditions 
being favourable, consumption of fertilisers was 
likely to go up further during the Plan period. A 
large percentage of nitrogen applied to low land 
paddy fields got lost through denitrification, 
vohtilisation and leaching. Losses also occurred 
in respect of upland crops like wheat. The.re was 
therefore need for improving the efficiency of 
fertiliser use. 

There were differences in per hectare con- 
sumption in different States, ranging from 2.04 
kg. in Assam to 108.5 kg. in Punjab with the 
average' for the counlry being about 31.5 kg. 
(nutrient) in 1979-80. Further, fertiliser con- 
sumption continued to be concentrated in about 
60 district3 (out of total of 405), which account 
for about 50 per cent of the overall fertiliser 
consumption. 

One of the reasons for these differences was the 
fact that retail outlets tended to cluster around 
rail-heads since fertilisers were hitherto supplied 
to distributors on F.O.R. rail-head destination 
basis. Hence, the Government introduced a 
scheme to meet the cost of transportation of 
fertilisers from all the rail heads up to all block 
headquarters in the country. The scheme, when 
implemented, would make fertilisers adequately 
available in all blacks. 

In order to cope up with the movement of 
fertiliser material, port handling capacity was to 
be increased considerably through high speed 
mechanical unloading plants, port storage, por- 
table bagging machines, etc. The irreversible 
trend towards rail movement in block rakes to 
single point destinations called for suitable 
infrastructural arrangements like sidings, plat- 
forms, storage space, etc., at identified nodal 
centres from where further dismbution by road 
could take place. hfovement of fertilisers in bulk 

from ports and plants for subsequent bagging near 
consumption centres was to receive further 
emphasis. Improvement of the distribution sys- 
tem would involve opening of additional storage 
depots in the states, increasing retail sale points 
in the interior, introducing multi-agency com- 
pelitive distribution system and making 
arrangements for adequate supply of credit to 
farmers for purchasing fertilisers. A good moni- 
toring System would also be necessary to ensure 
timely and adequate availability of fertilisers in 
all parts of the country. 

Extension support for guiding the farmers in the 
proper use of fertilisers so as toachieve maximum 
benefits would be further expanded. Besides, 
greaterattention was to begiven to popularisation 
of fertilisers in non-conventional unirrigated 
areas presently under the dry farming system 
where fertiliser use was almost negligible. 

The consumption of fertilisers was expected to 
go up from 5.3 million tonnes in terms of numents 
in 1979-80 to 9.6 million tonnes by the end of the 
Sixth Plan (later lowered to 8.4 million tonnes). 
This would call for necessary investment in the 
fertiliser sector [Planning Commission, 1981, p. 
1061. 

Report of the Committee to Review the Fertiliser 
(Control) Order 1957,1982 

Government had appointed a Committee in 
August 1978 to make an overall review of the 
Fertiliser (Control) Order 1957. The Committee 
observed that since the introduction of the Ferti- 
liser (Control) Order, 1957, considerable devel- 
opments in technical and distribution aspects of 
fertilisers had taken place. In order to tackle the 
situations as had risen, suitable amendments were 
issued. So far, 63 amendments had been issued to 
the Fertiliser (Control) Order. Inspite of these 
amendments, deficiencies were pointed out by 
various State Governments. The Committee 
examined indepth the variousclauses of the Order 
and gave their recommendations for amendments 
wherever felt necessary. The Committee recom- 
mended amendments to the definition of ferti- 
lisers in the Order to include a mixture of 
fertilisers and special mixture of fertilisers. In the 
Schedule I, specifying the types of fertilisers, 
liquid fertilisers were also to be included. Further, 
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all the micro-nutrients should be brought within 
the purview of the Fertiliser Control Order, and a 
list of all 16 trace elements added to Schedule I. 
Any substance which contained micronutrients 
and other substance, including N, P, and K should 
be categorised as a mixture of fertilisers. The 
Committee recommended revision of the defini- 
tions of retailers and wholesalers, including their 
registration, stocking, port handling and 
distribution [Vidyarthy, 1982, Pp. 1-41, 

Reports on Quality Control Arrangements of 
Fertilisers in States, February 1984 

In 1983, theGovernmentconstituted twosurvey 
teams to report on the quality control arrange- 
ments of fertilisers. It was decided that each team 
would study five States. The States of 
Maharashtra, Gujarat, Uttar Pradesh, Rajasthan 
and Haryana were assigned to one team, while the 
second team was assigned the States of Andhra 
Pradesh, Karnataka, Tamil Nadu, Bihar and West 
Bengal. The terms of reference of the teams were 
tomake an assessment of the quality control status 
in the States and make suggestions for improve- 
ment of the same. 

l'he Teams found that there was no uniform 
system of giving authority, under the Fertiliser 
Control Order, to State functionaries by the State 
Governments. The level of authority for granting 
licence for mixing manufacturing units and 
Dealership Registration Certificate varied from 
State to State. There was no uniform cadre of 
quality control enforcement officials in the States, 
nor had the number of inspectors any relationship 
with the number of dealers. The condition of the 
laboratory facilities, their staff strength varied I greatly from Staa to State. Ihe Survey Teams 
found that about one-third of the samples of 
different fertilisers got analysed by them were 
non-standard in quality, the NPK mixture samples 
having the largest number of non-standard sam- 
ples (60.7 1%). Cases were noticed where gran- 
ulated single superphosphate was being sold as 
DAP (Di Ammonium Phosphate). Similarly, 
gypsum granules were found to be sold as high 
analysis NPK complex. The analysis gave an 
indication of the quality of fertilisers being sold 
to the farmers. 

?he Survey Teams made recommendations for 
the strengthening of the enforcement machinery 
together with further powers included in the 
Fertiliser Control Order (FCO), monitoring and 
coordination committees to be set up in the States, 
establishment of regional laboratories, regulation 
of soil analysis and reclamation of soils through 
the FCO, prosecution of offenders and punish- 
ment, suspension of licenses for sale of fertilisers, 
etc. [Department of Agriculture and Cooperation, 
1984, Pp. 5-71. 

During the Sixth Plan, consumption of ferti- 
lisers fluctuated from year to year. Adverse 
weather conditions during the first three years of 
the Sixth Plan (1980-81 - 1982-83) restricted the 
growth of fertiliser consumption despite the 
extension of the Fertiliser Promotion Campaign 
to over 100 districts in the country by 1982-83. 
Two successive hikes in retail prices of fertilisers 
announced by the Government - first by 38. per 
cent from 8the June, 1980 and again by another 
17.5 per cent from 1 lth July, 1981 also inhibited 
consumption. Govemment took a number of 
measures to counteract the adverse effect of price 
increase. The Agricultural Prices Commission 
was asked to take the increased prices of fertilisers 
into consideration while working out the sup- 
port/pmurement prices of agricultural commo- 
dities. The question of credit was taken up with 
the R e ~ e ~ e  Bank of India. As a result the 
cash-credit limits of pool handling agencies and 
institutional agencies were stepped up. RBI also 
instructed the cooperative banks to revise the 
scale of finance for purchase of fertilisers. The 
distribution margin for fertilisers was increased 
by about 22 per cent from 15th August, 198 1 
[Ministry of Agriculture, 1982, p. 213. 

Production of fertilisers had increased by over 
3 million tonnes (N + P) in 1982-83 as compared 
to 1981-82. Consumption had increased by only 
2.69 lakh tonnes for these two fertilisers. By the 
end of the 1982-83 season, therefore, there was a 
glut of fertilisers in thecountry. Govemment took 
a number of steps during 1983-84. The prices of 
fertilisers were reduced by about 7.5 percent with 
effect from 29th June 1983. In addition, a special 
rebate of 10 per cent was allowed on the prices of 
standard stocks of imported fertilisers of urea and 
DAP I ying wilt, the Food Corporation of India for 
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more than two years. For the first time, Agricul- 
tural Inputs Fortnights were organised as a part 
of the production campaign throughout the 
country in both kharif and rabi seasons. The 
distributive margins available to the cooperatives 
and other institutional agencies on the sale of 
fertilisers were raised. The Intensive Fertiliser 
Promotion Campaign taken up in the previous 
year in 104 selected districts was implemented 
vigorously. The crash programme, mounted in the 
Productivity Year 1982, of opening additional 
fertiliser sale points to ensure easy availability 
even in the interior m a s ,  was further intensified. 
The fertiliser supply position was closely moni- 
tored with a view to ensuring timely supplies of 
the required quantities in various States. 

With the object of supplying fertilisers at uni- 
form prices to the cultivators throughout the 
country, the prices of fertilisers were controlled 
under the Fertiliser (Control) Order 1957. Two 
types of fertilisers, namely, Ammonium Sulphate 
(AS) and CAN, were brought out of statutory 
price control and the Retention Price Scheme 
w.e.f. 8th June, 1980. It was felt at that these 
fertilisers, used mainly for cash crops, were 
capable of sustaining prices at higher rates in the 
market and the manufacturers should be able to 
get reasonable return on their investment. How- 
ever, the prices of AS and CAN started increasing 
and an effort was made to bring them under 
informal price control. The informal price control 
could not be maintained due to increase in the 
prices of inputs. At the same time, the demand for 
the two fertilisers declined due to higher prices 
particularly because, while the main nitrogenous 
fertilisers, namely, urea, was under statutory price 
control and its manufacturers were getting the 
retention price-subsidy benefits, the above two 
fertilisers were kept out of the scheme and a big 
gap arose between the unit price of urea and these 
fertilisers. It was, therefore, felt necessary to 
reintroduce the statutory price control and bring 
theabove two fertilisers under the Retention Price 
Scheme in order toensure that thecapital invested 
in the plants, many of which were in the Public 
Sector, did not remain unutilised. A decision was 
taken accordingly and implemented w.e.f. 21st 
August, 1984. As these two fertilisers contained 
smaller portion of nutrient content compared to 
urea, the Block Delivery Scheme applicable to the 

latter was not made applicable to them [Ministry 
of Agriculture, 1985, Pp. 37-38]. 

Effective from 23rd May 1982, the uniform 
subsidy of Rs 1,250 per tonne of P2O5 paid on 
Single Super Phosphate was replaced by a dif- 
ferential level of subsidy. The new scheme of 
subsidy was based on a combination of norms and 
actuals in respect of the costs of various elements, 
to ensure an equitable treatment to all the man- 
ufacturers. Single Super Phosphate was also 
brought under statutory price control and a 
uniform price of Single Super Phosphate was 
fixed for the entire coun&ry i n  place of the varying 
prices in force before 23rd May 1982 [Ministry 
of Agriculture, 1983, p. 71. 

As during theFifth Plan period, short-term loans 
were sanctioned every year to the State Govern- 
ments for purchase and distribution of inputs 
including fertilisers. The quantum of short-term 
loans stood at Rs 200 crore each in 1980-81 and 
1981-82, Rs 250 crore in 1982-83, Rs 260 crore 
in 1983-84 and 1984-85. 

The number of fertiliser units in the country 
increased from 87 in 1980-81 to 107 by 1984-85, 
comprising 41 manufacturing units for nitroge- 
nous fertilisers and 66 units for phosphatic ferti- 
lisers. The capacity of the industry increased from 
5.9 million tonnes to 7.4 million tonnes during the 
same period. The total production capacity of the 
plants in operation and those under construction 
were expected to be 72.2 lakh tonnes of Nitrogen 
and 27.3 lakh tonnes of P,O, by 1987-88. The 
capacity utilisation of the industry had also 
improved during the Sixth Plan period from 47.19 
per cent in 1980- 81 to 70.05 per cent in 1984-85 
for Nitrogen and from 63.3 1 per cent to 74.55 per 
cent for Phosphatic Ferlilisers. As a result, pro- 
duction increased from 21.64 million tonnes to 
39.17 million tonnes for Nitrogen and 0.84 
million tonnes to 1.32 million tonnes for P205 
during the same period. The overall capacity 
utilisation of the fertiliser industry was however, 
still below the standard of 80 per cent because of 
the low performance of certain plants which 
continued to face inherent constraints [Ministry 
of Chemicals and Fertilisers, 1985, p. 91. 

Seventh Five Year Plan, 1985-90 

The target of fertiliser conspmption contem- 
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plated for the Seventh Plan was in the range of 
13.5-14.0 million tonnes of nutrients. To achieve 
this target, the strategy was to strengthen fertiliser 
distribution and handling arrangements at ports, 
enforcing quality control by increasing the 
number of samples to be tested and promoting 
measures necessary for the efficient use of ferti- 
lisers. One of the major goals was to increase 
fertiliser consumption in rainfed areas. The 
programmes taken up in the Sixth Plan period 
were also to be continued [Planning Commission, 
1985, Pp. 14-15]. 

Fertiliser consumption had increased from 
69,000 nutrients at the beginning of the First Plan 
to nearly 5.3 million tonnes in 1979-80. This had 
however led to an increase in the burden of 
subsidy on the one hand and higher import bill on 
the other. The prices of imported as well as 
indigenously produced fertilisers continued to be 
subsidised. With the growth in imports and 
domestic production, the quantum of fertiliser 
subsidy had increased from Rs 375 crore in 
1981-82 to about Rs 1,800 crore in 1984-85. 
Though, it was necessary to provide sufficient 
incentives for domestic production and for the 
off-take of fertilisers, the strain on budgetary 
resources of the rapidly increasing quantum of 
subsidy could not be overlooked. The entire 
structure of fertiliser pricing and subsidy, there- 
fore, required to be reviewed. In the long run, the 
farmer would be able to bear a larger portion of 
the real cost only if efficiency in the application 
of fertilisers went up and resulted in increase of 
output and income of the farmer. All these aspects 
required detailed examination and study [Plan- 
ning Commission, 1985, Pp. 183-1851. 

The rain fed areas which constitute 70 per cent 
of thecultivated areaconsumed only about 20per 
cent of the total fertilisers. Efforts were made 
during the Seventh Plan period to increase the 
consumption of fertilisers in these areas. 
Accordingly, the government sanctioned a 
National Project and Development of Fertiliser 
Use in Low Cansumption Rainfed Areas in 60 
identified districts in 16 States. The project pro- 
vided for (i) opening of 200 additional retail 
outlets in each of the selected districts, (ii) laying 

out 10 field block demonstrations in each district, 
(iii) 10 farmers training programmes, and (iv) 
opening of 20 additional soil testing laboratories 
in Madhya Pradesh, Maharashtra and Rajasthan. 

Government continued its policy of the reten- 
tion price scheme for imported and indigenously 
produced fedlisers. It alsocontinued the payment 
of subsidy for the difference between the 
expenditure incurred on the imported fertilisers 
and the net realisation at the statubrily notified 
prices by the Department of Agriculture. The 
subsidy paid by the government on imported and 
indigenous fertilisers during 1985-90 is shown in 
Table 30. 

TABLE 30. SUBSIDY ON SALE OF FERTlLISERS 
(Rs crore) 

Subsidy on Fertilisers 

Year Imported Indigenous Total 
- -- 

1985-86 323 1,600 1,923 
1986-87 1 97 1,700 1,897 
1987-88 114 2,050 2,164 
1988-89 200 3 ,m 3,200 
1989-W(RE) 830 3,771 4,601 

Source: (i) Economic Survey, 1989.90, Govemment of 
India, p. 27. 
(ii) Annual Report, 1989-90. Department of Fertilisers. 
Ministry of Agriculture, Govemment of India. p. 31. 

In July 1991, at thc time of Budget 1991-92, 
Govemment announced a reduction in fertiliser 
subsidies. Low analysis fertilisers such as calcium 
ammonium nitrate, ammonium chloride, anlrno- 
nium sulphate and sulphate of potash were to be 
freed from price and movement controls. An 
increase of 40 per cent, on an average, was 
announced in the price of all other feriilisers. In 
addition, in respect of single super phosphate, a 
ceiling was imposed on the subsidy per tonne 
payable to producers so as to move towards 
deregulation in the ensuing years. Following 
widespread discontent against reduction in sub- 
sidies, the prices of fertilisers were increased by 
30 per cent (instead of 40 per cent) in August 
1991. Further, small and marginal farmers were 
exempted from this increase in prices. The revised 
prices announced were as in Table 31. 
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TABLE 31. MAXIMUM SELLZNG PRICES OF F ~ T I U S E R S *  
(Rs per tonne) - 

Fertiliser Revised Price Previous Price 
(August 1991) 

Urea (46%N) 
Muriate of Dotash (60%) 
~i-ammonim phosphate (1 8:46:0) 
NPK (17: 17:17) 
NPK (15:15:15) 
NPK (19:19:19) 31840 21950 
Ammonium phosphate sulphate (16:20:0) 3.380 2.600 
Nitro-phosphate (20:20:0) 3,120 2,400 
Nitro-phosphate (23:23:0) 3,800 2.930 
Ammonium phosphate sulphate (16:20:0) 300 2,300 
Urea ammonium sulphate (24:24:0) 3,960 3,050 
Urea ammonium phosphate (28:28:0) 4,680 3,600 
NPK (14:28:14) 3,950 3,050 
NPK (14:35:14) 4,420 3,400 
NPK (10:26:26) 3 , 8 4  2,950 
Triple super phospha~e (granular) 3.3 80 2,600 
NPK (12:32:16) 4,220 3,250 
Triple super phosphate (powder) 3,120 2,400 
Single super phosphate 1,080 820 
Single super phosphate 1,240 950 
Single super phosphate (granular) 1,440 1,100 
Anhydrous ammonia 4.900 3,770 

* Exclusive of sales tax and other local taxes. 
Source: Business Standard, August 15, 1991 p 4. 
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STATEMENT I. CONSUMP~ION. PRODUCTION AND IMPORTS OF CHEMICAL ~RTILISERS 
(lakh tomes) 

Year Consumption Production Imports Year Consumvtion Production Im~orts 

Source: as in the detailed Statements. 

STATEMENT 11. C O N S ~ O N  OF CHEMICAL FERTILISERS 
(lakh tomes) 

Year N P K Total Year N P K Total 
(1) (2) (3 ) (4) (5) (6) (7) (8) (9) (10) 

(E) Estimated 
Sources: (i) Agricul~ural Statislics a1 a Glance, Directorate of Economics and (i) Statistics, Ministry of Agriculture, 
Government of India, p. 8 1 .  
Annual Report, 1989.90, Department of Fenilisers. Ministry of Agriculture. Government of India, p. 53. 
(ui) Economic Survey, 1989-90. Government of India. New Dehi. 
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STATEMENT IU. UCENSED CAPACITY AND PRoDuC~~ON OF CHEM~CAL FERTII~SERS 
Uakh tomes) 

Nitrogenous Phosphate Nitrogetxous Phosphate 

Year Licensed Produdion Licensed Produdion Year Licensed Production Licensed Production 
capacity capacity capacity capacity 

(1) (2) (3) (4) (5) (6) C7) (8) (9) (10) 

1950-51 0.17 0.11 0.2 1 0.10 1970-71 , 13.49 8.30 4.34 2.29 
195 1-52 0.89 0.29 0.28 0.09 1971-72 15.15 9.49 5.32 2.90 
1952-53 0.89 0.53 0.32 0.07 1972-73 14.71 10.55 5.03 3.30 
1953 -54 0.89 0.53 0.32 0.14 1973-74 19.36 10.50 5.34 3.25 
1954-55 0.89 0.69 0.35 0.14 1974-75 21.62 11.86 6.66 3.31 
1955-56 0.89 0.77 0.43 0.12 1975-76 26.25 15.35 7.38 3.20 
1956-57 0.89 0.79 0.50 0.18 1976-77 30.24 19.00 9.28 4.74 
1957-58 0.89 0.81 0.50 0.26 1977-78 30.69 20.14 11.93 6.62 
1958-59 0.89 0.81 0.54 0.31 1978-79 32.95 21.80 12.79 7.70 
1959-60 1.4.9 0.84 0.8 1 0.51 1979-80 39.02 22.26 13.10 7.57 
1960-61 1.62 0.98 0.96 0.52 1980-81 43.58 21.64 13.34 8.41 
1961-62 2.46 1.54 1.07 0.65 1981-82 47.36 31.44 13.86 9.49 
1 %2-63 2.46 1.94 1 .M 0.88 1982-83 51.79 34.24 15.12 9.80 
1963-64 3.27 2.19 1.47 1.08 1983-84 32.01 34.85 16.23 10.48 
196465 3.24 2.43 1.76 1.31 1984-85 5201 39.17 16.32 12.63 
1 965 -66 3.24 2.38 1.88 1.19 1985-86 59.2.4 43.28 17.74 14.28 
1 %6-67 5.25 3.09 2.64 1.46 1986-87 67.62 54.10 23.18 16.60 
1967-68 6.32 4.03 3.16 2.07 1987-88 70.84 54.66 24.70 16.65 
196869 9.05 5.63 4.3 1 2.13 1988-89 81.48 67.12 27.50 22.52 
1%9-70 11.36 7.31 4.3 1 2.24 1989-90 81.48 68.00 27.50 18.00 

Sources: (i) Fertilker Stafirlics, The Fertiliser Association &India. New Delhi (various issues). 
(ii) Economic Survey, 1959-90, Government of India, New Delhi (various issues). 
(iii) Annual Report, 1989-90, Department of FeItilisen. Ministry of AgricuIture. Govemment of India. 

- 

Year N P K Total Year N P K Total 
(1) (2) (3) (4) (5) (6) CI) (8) (9) (10) 

- - -- - - --- -- -- - - 

1950-51 0.07 0.60 0.10 0.77 1970-71 4.77 0.32 1.20 6.29 
195 1-52 0.29 0.15 0.08 0.52 1971-72 4.82 2.48 2.68 9.97 
1952-53 0.44 0.03 0.47 1972-73 6.65 2.05 3.25 11.95 
1953-54 0.19 0.07 0.26 1973-74 6.59 2.13 3.70 12.42 
1954-55 0.20 0.1 1 0.31 1974-75 8.84 2.86 4.37 16.07 
1955-56 0.53 0.10 0.63 1975-76 9.96 3.61 2.78 16.35 
1956-57 0.57 0.15 0.72 1976-77 7.50 0.23 2.78 10.51 
1957-58 1.10 0.13 1.23 1977-78 7.58 1.64 5.99 15.21 
1 958 -59 0.97 0.22 1.19 1978-79 12.28 2.43 5.17 19.44 
1959 -60 1.42 0.04 0.33 1.79 1979-80 1295 2.37 4.73 20.05 
1960-6 1 3.99 0.20 4.19 1980-81 15.10 4.52 7.97 27.59 
l%l-62 3.07 0.75 3.82 1981-62 10.51 3.43 6.44 20.41 
1962-63 2.44 0.10 0.41 2.95 1982-83 4.25 0.63 6.44 11.32 
1963-64 2.28 0.13 0.40 2.81 1983-84 6.56 1.43 5.56 13.55 
1W-65  2.32 0.12 0.57 3.01 1984-85 20.08 7.45 8.71 35.24 
1965-66 3.26 0.14 0.73 4.13 1985-86 16.80 8.19 9.00 33.99 
19156-67 6.32 1.48 1.18 8.98 1986-87 11.04 2.57 9.47 23.011 
1967-68 8.67 3.49 2.70 14.86 1987-88 1.75 8.05 9.84 
1968-69 8.44 1.39 2.13 11.95 1988-89 2.19 4.07 9.82 16.08 
1%9-70 6.67 0.94 1.20 8.81 1989-90 34.42 

Sources: (i) Fertilirer Statistics, The Fextiliser Association of India, New Delhi (various issues). ('i)Agricdlwol Stalirlics at 
a Glance, Directorate of Lunomics and (5) Statistics. Ministry of Agricuitun, Government of India. New Delhi, p. 82 
Ecumrm'c Survey, 1989-90, Government of India, New Delhi. p. 27. 
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STATEMENT V. SUBSIDY PAID ON SALE OFCHEMICAL FERTILISERS 
6 s  Crore) 

Year Indigenous Imported Total 
(1) (2) (3) (4) 

1977-78 24.88 nil 24.88 
1978-79 83.32 120.08 203.40 
1979-80 2%.28 280.80 577.08 
1980-81 170.00 335.26 505.26 
1981-82 275.00 100.00 375.00 
1982-83 550.00 55.36 605.36 
1983-84 900.00 141.83 1,041.83 
1984-85 1,200.00 727.3 1 1,927.3 1 
1985-86 1,600.00 323.71 1,923.7 1 
1986-87 1,700.00 197.12 1.897.12 
1987-88 2,050.00 114.20 2,164.20 
1988-89 3.000.00 200.70 3,200.70 
1989-%)(RE) 3,771.00 830.00 4,601.00 

-- - -- 

RE = Revised Estimate 
Source: AnnualReport, 1989-90, Department of Fertilisers, Ministry of agriculture, Government of India, p. 31. 



DISTRIBUTION OF LANDHOLDINGS IN INDIA: 1961-62 TO 1982 

Ashok Rudra and Uttara Chakraborty 

The paper examines the changes in the distribution of ownership and operational landholdings 
over the period 1961-62 to 1982 making use of the data from the 17th. 26th and 37th rounds of the 
National Sample Survey. The distribution of ownership holdings in rhree broad groups, namely, the 
landless, marginal, and non-marginal owners has remained remarkably stable over the two decades. 
The percentage of non-operating households also remained stable but the percentage of marginal 
operators increased while that of the non-marginal operators decreased. In spite of the increase in 
the total number of howeholds, the number of large owners remained constant while the number of 
large operators declined only slightly. Pareto Curvefitted to the large owners and operators provides 
evidence of declining inequality in these classes. 

1. I M O D U ~ O N  access to data of all the four rounds. But, as the 

Distribution of landholdingsis asubject that has 8th round data lack comparability with those of 

received considerable attention from students of the later rounds1, we shall confine ourselves to the 

India's agrarian structure. While there have been three rounds, 17th. 26th, and 37th spanning the 

various regional or local studies based on data period 1961-62 to 1982. 

collected by individual or institutional investi- One important matter in which we have 
gators, the most important source of data has of attempted to do something different and better i s  
course been the National Sample Survey w ~ S ) ,  to study the distributions not only in terms of the 

which in its 8th, 26th and 37th rounds has estimated frequencies in a number of arbitrarily 
collected and presented data relating to the dis- demarcatedsize groupsin which the NSS data are 
uibution of land holdings, both ownershipas well qresenfed* but in terms curves 
as operational. fitted to the data. The advantage of working with 

Apart from the NSS, have also been col- a well fitting smooth curveare many. Firstly, such 
lected and presented by the Agricultural Census; a CWe condenses all the information contained 
but they lack with the NSS &ta in the data into a few parameters of the function. 
because of definitional differences, so that it is This apart, a great advantage is that a smooth 
not possible to make any study using data from cme~ermitsonetoreadthefrequenc~ 
both the sources. The NSS alone allows betweenany twopointsintherangeofthevariable 
comparison over a time span of about thirty years, concerned.. with grouped data one is obliged to 
the four rounds mentioned before having been deal with frequencies only for the intervals 
carried out in the years 1953-54, 1961-62, demarcated in the grouping scheme. It is further 
1971-72 and 1982. This apart, there are plenty of tobe noted that if, instead of the intervals actually 
reasons to think that theNSS data are much more selected, one chose a much larger number of 
reliable, having been based on rigorous principles intervals of much smaller width a diagrammatic 
of statistical sampling and carried out by well- representation of those frequencies would be 
trained experienced personnel. almost indistinguishable from the fitted curve. 

It is, therefore, understandable that most Statistical theory would have it that such a well 
research workers working on the problem of fitting theoretical curve would more faithfully 
landholding distribution should have based their reflect the properties of the population from 
analysis on the NSS data; we also propose to do which the sample of observations is drawn than 
the same in the present paper. However, most a grouped frequency dismbution. Thus, we shall 
others have worked using only data of the first see that the Lorenz ratios derived from the theo- 
two or three rounds. We, however, have had retical fits to the data are higher and decline over 

Ash& Rudra is a National Fellow of the ICSSR and Uttara Chakrabony is a research student of the Calcutta University. 
Thanks are due to the officers of the NSSO in Calcutta for making available to us the reports that were necessary for the 

wok. ?hanks are also due to Snigdha Chakraborty of the Indian Statistical Institute for calculating for us the Gini Coefficients 
for grouped data that are presented in Table 4. Our greatest debt. however, is  to the Editor of the Joumal who took  enormous 
pains for spotting various small errors in our calculations as well as for making some major suggestions for restmcturingihe 
paper and thoroughly revising it in many of its parts. Many o f  his suggestions have been acceptdand much of his copy 
editing is incorporated in the text 
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time more consistently than the ratios that can be 
calculated by using the grouped data directly; and 
we shall hold that the former reflects the pop- 
ulation inequality more faithfully. 

PART I. DIS'IRIBUTIONAL CHANGES IN FOUR BROAD GROUPS 

Distribution of Household Ownership Holdings 

We shall first consider ownership holdings and 
examine changes in the following four broad 
groups: (i) landless, i.e., owners of zero-sized 
holdings; (ii) marginal owners, i.e., owners of not 
more than 1 hectare of land; (iii) small owners, 
i.e., owners of between 1 hectare and 2 hectares 
of land; and (iv) large owners, i.e., owners of more 
than 2 hectares of land2. In the following, we shall 
at times take the third and the fourth groups 
together and refer to them as constituting a group 
of "non-marginal" owners. 

The predominant feature of the pattern (Table 
1) is that the relative frequencies in the fist two 
categories remain practically unchanged at the 
two ends of the long period of twenty odd years 
between 1961-62 and 1982. In 1961-62, the 
landless households constituted 1 1.67 per cent of 
total rural households. In 1982, there was a slight 
reduction in the proportion of landless households 
- it was 11.33 per cent. In absolute numbers, the 
landless had increased in 1982 more or less in the 
same proportion as the total number of rural 
households; compared to 1961-62, the number of 
rural households had increased by 29.52 per cent 
while the landless had increased by25.65percent. 
A similar stability marks the marginal owners: 
54.38 per cent going up to 55.31 per cent. This 
is remarkable, given how much the total number 
of rural households increased. 

The distribution in the first two groups in the 
intervening 26th round (1 97 1-72) is somewhat 
different. The corresponding percentages are: 
landless 9.64 and marginal owners 52.98. The 
percentage of the landless declined not only in 
percentage terms (from 11 -67 to 9.64) but even in 
absolute numbers (from 8.46 million to 7.56 
million, that is, by 0.90 million or 10.64 per cent). 
This was so in spite of the fact that during this 
period, the total number of rural households 
increased from 72.47 million so 78.37 million, 

that is, by 8.14 per cent. The percentage of 
marginal owners also declined between 1961-62 
and 1971-72 (from 54.38 to 52.98) though their 
absolute number increased (from 39.41 million to 
41.52 million, that is, by 2.1 1 million). 

The real large gain, between 1961-62 and 
1971-72, both in terms of percentage and absolute 
number, appears to have occurred in the class of 
non-marginal owners. The percentage increased 
from 33.94 to 37.40 whereas their number 
increased from 24.60 million to 29.31 million, 
that is, by 4.71 million. Non-marginal holdings 
further increased to 31.30 million in 1982; but 
because of the increase in the number of rural 
households over the years, their percentage 
remained about the same: 33.94 in 1961-62 and 
33.36 in 1982 while it was somewhat more in 
1971-72 (37.40). 

The stability that marks the frequency in the 
group of non-marginal owners over the different 
rounds gives place toa very different picture when 
the group is considered in its two component 
parts, namely small owners and large owners. It 
is seen that all the increase in non-marginal 
owners has occurred among small owners while 
the number of large owners has remained prac- 
tically constant; in fact, it declined a little. The 
number of small holders increased sharply, in fact 
doubled, from 6.64 million in 1961-62 to 12.14 
million in 1971-72; thereafter, the increase was 
small; the number increased to 13.80 million in 
1982. In terms of percentage to total rural 
households, the number of small holders 
increased from 9.16 percent in 1961-62 to 14.70 
per cent in 1982; in 1971-72, the percentage was 
a little higher (15.49). On the other hand, the 
number of large holders remained practically 
constant; 17.96 million in 1961 -62,17.17 million 
in 1971-72,and 17.50 million in 1982. Naturally, 
their percentage to the total rural households 
declined, from 24.78 in 1961-62 to 21.91 in 
1971-72, and to 18.66 in 1982. 

Distribution of Household Operational Holdings 

In this section we consider the changes in the 
distribution of household operational holdings in 
the four groups - non-operators, marginal oper- 
ators, small operators and large operators. The 
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partial stability that we observed in the 
distribution of household ownership holdings 
between 1961-62 and 1982 is absent in the dis- 
tribution of household operational holdings. Only 
the percentage of non-operating households 
remained remarkably stable: 26.86 in 1961-62, 
27.41 in 1971-72, and 26.06 in 1982. The 
percentage of all the remaining three classes 
changed very much. In 1961-62, the percentages 
of marginal and non-marginal operators were 
30.73 and 42.42 respectively. In 1982, these had 
reversed to 41.15 and 32.79 respectively. The 
change was in the same direction between 
1961-62 and 1971-72 but was smaller; much of 
the change occurred between 1971-72 and 1982. 
Comparing 1961-62 and 1982, the number of 
non-marginal operators had remained almost the 
same: 30.74 million in 1962 and 30.78 million in 
1982; this, in spite of the fact that, over the period, 
the number of total rural households had 
increased by 29.52 per cent. In 1971-72, it was 
only a little higher (3 1.13 million). In conse- 
quence, their percentage in the total rural house- 
holds declined from 42.42 in 1961-62 to 39.72 in 
1971-72 and to 32.79 in 1982. In 1982, for the 
first time, the absolute number of non-marginal 
operators was smaller than the number of non- 
marginal owners. But the change had occurred 
over the whole period. For instance, comparing 
the non-marginal owners and non-marginal 
operators, the latter were24.96percent more than 
the former in 1961 -62; only 6.21 per cent more in 
1971-72 and actually 1.66 per cent fewer in 1982. 

Looking now at the two sub-classes small and 
big operators, we notice that the number of small 
operators increased from 11.72 million in 
1961-62 to 12.88 million i n  1971-72, and 13.56 
million in 1982, though the increase was not so 
much as to cause an increase in their percentage 
to total rural households; it was 16.17 in 1961-62, 
16.43 in 1971-72, and 14.45 in 1982. This is 
compensated by a decline i n  the number of large 
operators; their number declined from 19.02 
million in 1961-62 to 18.25 million in 1971-72, 
and to 17.22 million in 1982. Naturally, their 
proportion to total rural households also declined, 
it was 26.25 in 1961-62,23.29 in 1971-72, and 

18.35 in 1982. The number of large operators 
declined and, of course, also their percentage to 
total rural households. 

Distributions of Ownership and Operational 
Holdings Compared 

We shall now compare the distributions in four 
broad classes of household ownership holdings 
and household operational holdings, the differ- 
ence being due to lease transactions. As may be 
seen in Table 2, in 1961-62, there were 17.14 
million fewer marginal operators than marginal 
owners. On the other hand, there were 11.00 
million more non-operators than the landless and 
6.14 million more non-marginal operators than 
non-marginal owners. This means that, in 
1961-62,27.91 per cent of the marginal owners 
had wholly leased out their land to become 
non-operators and 15.58 per cent had leased in 
enough land to become non-marginal operators; 
only the balance of 56.51 per cent non-marginal 
owners stayed as non-marginal operators. 

A similar comparison in 1971-72 shows that 
33.54 per cent had wholly leased out their land to 
become non-operators; only 4.41 per cent had 
leased in enough land to become non-marginal 
operators; and 62.04 per cent of the margiial 
owners had stayed as marginal operators. Thus 
compared to 1961-62, a larger proportion of 
marginal owners had become non-operators; a 
larger proportion had stayed marginal operators 
and a smaller proportion had moved up to become 
non-marginal operators. In 1982, the movement 
continued in the same direction: none of the 
marginal owners moved up to become non- 
marginal operators; in fact, as already noted, a 
small number, 0.53 million, of non-marginal 
owners had moved down to become marginal 
operators. 74.40 per cent of the marginal owners 
continued to stay as marginal operators and 26.63 
per cent wholly leased out their land to become 
non-operators. Thus, compared to 1971-72, a 
larger proportion stayed as marginal operators; no 
one moved to become a non-marginal operator; 
but a smaller proportion became non-operators. 
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PART II. DLS'TRIBUTIONAL CHANGES WlTWN THE GROUP OP 
LAROE HOLDERS 

The Pareto Curve 

In Part I, we have discussed changes in the 
distribution of ownership holdings and opera- 
tional holdings in terms of four broad groups. 
However, the fourth class, i.e., the one standing 
for 2 hectares and above is a very extensive one 
and changes within it are of much interest. It is 
to study these changes that we have taken resort 
to the statistical procedure of fitting a continuous 
curve to represent a theoretical distribution lying 
behind the observed group frequencies. 

A visual examination of the data relating to 
distribution of ownership and operational hold- 
ings suggests that the theoretical distribution that 
is most likely to give a good fit is the Pareto 
distribution of which the formula is 

where N(x) is the frequency beyond the point x 
and A and a are parameters of the distribution. 
As is well known, it is a distinctive property of 
the Pareto distribution that it describes certain 
frequency distributions not over the entire range 
of the relevant variable but only for a part of it in 
which the distribution is J-shaped. Thus, one of 
the most important fields of application of the 
Pareto curve is the distribution of income in its 
u ~ m r  tail. 

line. Applying this method we find that the Pareto 
distribution might be expected to hold for the 
distributions of holdings beyond the size 1 hect- 
are. After this, the standard procedure is to obtain 
the best-fitting straight line. The goodness of fit 
of the Pareto dismbution to a body of data is the 
same as the goodness of the straight line fit to the 
transformed variables. 

The results of the statistical exercise are pres- 
ented in Tables 3A and 3 ~ ~ .  The parameters of 
the fitted Pareto curves are presented below the 
Tables. In cols. 2, 6 and 10 are given the NSS 
estimates of number of ownersjoperators in each 
class. In cols. 5'9, 13 are given the number of 
holdings in each class estimated by fitting the 
Pareto curve. The procedure by which these are 
estimated may be briefly stated. The number of 
holdings of given size and above obtained by 
cumulating from the bottom the number of 
holdings in each class (cols. 2,6, 10) are given 
in cols. 3, 7 and 11 called the 'cumulative fre- 
quency'. Pareto Curve, in its logarithmic form, 
is the linear regression of logarithms of 
cumulative frequencies (cols. 3, 7, 11) on loga- 
rithms of the lower limit of the size of holding 
class (col. 1). What we get are the logarithms of 
Pareto Curve estimates of cumulative frequen- 
cies, the inverse logarithms of which give the 
Pareto Curve estimates of cumulative 
frequencies, that is, number of holdings of given 
size and above; these are given in cols. 4,8 and 
12. If we take successive differences of these . . 

its logarithmic form, the distribution from the top, we get Pareto curve estimates of 
becomes linear as follows: number of holdings in each class given in cols. 5, 

9and 13. 
LogN(x) = LogA - aLogx (2) It is seen that the number of holdings in each 

class estimated by fitting the Pareto curve (cols. 
The statistical procedure for fitting the Pareto 5,9, 13) are in reasonable agreement with those 

curve to a body of data requires initially a choice given by the NSS (~01s. 2, Band 10) for all classes 
of a value of x such that beyond that x the data beyond2 hectares butnot fortheclass 1-2 hectares 
might be amenable to a Pareto fit. Judgement in (small ownersloperators). Thus, our initial 
this matter is helped by an examination of a expectation that the Pareto curve might hold over 
graphical representation on double logarithmic the entire range from 1 hectare onwards is not 
paper of the two variables x and N(x). The range borne out by the data. We therefore propose to 
of the values of x over which the Pareto disbci- treat intermsoftheParetocurveonly the holdings 
bution might be expected to hold is one over of 2 hectares and above; inother words, only the 
which the scatter of points lies along a straight large owners/operators. 
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In the next two sections we shall use the Pareto 
fits to examine the changes within the class of 
large owners/operators. There are three aspects 
we wish to examine: (a) changes in the large 
ownership holdings over the years; (b) changes 
in the large operational holdings over the years; 
and (c) comparing large ownership and opera- 
tional holdings in each year. To facilitate the 
comparison, we have presented the fitted curves 
graphically in Graphs 1 to 5 as well as Graphs 1A 
to 5A. Graph 1 shows the fitted curves for the 
ownership holdings in the three NSS rounds so 
that we may see the changes in them over the 
period. Graph 2 shows the same for the opera- 
tional holdings. Graph 3 gives the fitted curves 
for the ownership and operational holdings in the 
NSS 17th round so that we may compare the two 
distributions in a given year. Graphs 4 and 5 do 
the same for the NSS 26th and 37th rounds. 

In graphs 1A to 5A we present the same data 
drawn on a double logarithmic paper, that is, with 
logarithm of the size of the holding on the hori- 
zontal axis and logarithm of the number of 
holdings of given size and above on the vertical 
axis. 

Reading the Curves in Arithmetic Scale 

Comparison of the curves indicate that over the 
three rounds the distribution within the group of 
large ownership holdings (Graph 1) has become 
increasingly skew. This is seen in detail as 
follows. The total number of large ownership 
holdings having gone up, the curve for the 26th 
round must be above the curve for the 17th round 
at least over a range and the same is true about 
the curve for the 37th round with respect to that 
for the 26th round. If the additional holdings 
between two rounds were dismbuted propor- 
tionately over the entire range from 2 hectares 
onwards the curves would be at every point 
equidistant from each other in proportionate 
terms. But that is not what has happened. The 
proportionate gaps become smaller and smaller 
as the size increases. As a matter of fact, the three 
curves intersect each other at points approxi- 
matelybetween4.20and4.35 hectres. This means 
that the additional holdings as between the 
successive rounds were distributed unequally so 

as to create a greater concentration towards the 
smaller size groups. Not only that, even the 
absolute number of large holdings became over 
the three rounds less and less frequent. Thus, the 
relative frequencies in all the sizes above 2 
hectares are lower in the 26th round than in the 
17th round and the relative frequencies in all the 
sizes above 3 hectares are less in the 37th round 
than in the 26th round. These reductions are 
compensated by more than proportionate rises in 
the frequency in the group 2 - 3 hectares. All in 
all, therefore, the change in the distribution con- 
sists in an increased concenmtion of absolute 
numbers in the range 2 to 5 hectares and an 
increased concenttation of relative frequencies i n  
the range 2 to 3 hectares. 

A very similar pattern is revealed by the curves 
for household operational holdings (Graph 2). 
The three curves intersect each other approxi- 
mately between 2.5 and 3.0 hectares. Neglecting 
the minutia, the significant point to note is that 
large operational holdings gradually but steadily 
declined over the three rounds. 

An important difference between the patterns 
of change of household ownership holdings and 
household operational holdings is that the 
increased concentration among the small size 
groups is much less marked in the lattercase. This 
indicates a certain pattern of lease transactions 
between the landless, the marginal owners, and 
the different sizes of non-marginal owners. 

The Graphs 3,4 and 5 show the differences in 
the distribution patterns of ownership holdings 
and operational holdings brought about by lease 
transactions. For the 17th round almost all over 
the range the curve for operational holdings lies 
above that for ownership holdings. But the 
proportional gap between the twocurves becomes 
smaller and smaller as size of holding increases. 
At 2 hectares the curve for operational holdings 
is 1.14 times higher than that for ownership 
holdings; the curves intersect far out in the tail 
area at 57 hectares. For the 26th round the relation 
between the curves for ownership holdings and 
operational holding is exactly the same. That is, 
the curve for the operational holdings lies above 
that for ownership holdings with the proportion- 
ate difference diminishing with increase in size 
and finally vanishing at the intersection point of 
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Graph 1. Frequency Distributions of Household Ownenhip Holdings for Diffemt Rounds 

Points of Intersection: 26/17 - 4.35; 37126 - 4.19; 37/17 - 4.27 

HECTARE 

Graph 2. Frequency Distributions of Household Operational Holdings for Different Rounds 

Points of Intersection: 26/17 - 2.98; 37126 - 2.48; 37/17 - 2.70 

HECTARE 

At the SW 17th round at the Top, 26th in the Middle. and 3'1th at the Bottom 
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Graph 3. Frequency Diatrhticn of Household Ownership and Operational Holdings - 17th Round 

HECTARE 

Graph 4. Frequency Distribution of Hwsehold Ownership and Operational Holdings - 26th Round 

P 4 10 

HECTARE 

Graph 5. Frequency Distributim of Hwsehold Ownership and Operational Holdings - 37th Round 

HECTARE 

Curves of Operational Holdmgs lie above those for Ownership Holdings ex- in the 37th Round 
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136 hectares. However, the two curves are much 
cl.oser together than in the case of the 17th round. 
At 2 hectares the curve for operational holdings 
is only 7 per cent higher than the curve for own- 
ership holdings. This is so, because in the 17th 
round the non-marginal operational holdings 
were 25 per cent more numerous than the non- 
marginal ownership holdings but in the 26th 
round the non-marginal operational holdings 
were only 6 per cent more numerous than non- 
marginal ownership holdings. 

The relation between the distributions of 
operational holdings and ownership holdings (as 
represented by the fitted smooth curves) gets 
reversed in the 37th round. In this round, the 
number of large operational holdings is actually 
less than the number ofownership holdings. Also, 
the proportionate gap between the two curves 
becomes larger with increase in the size of 
holdings. All through these three rounds, the net 
leases within the group of big owners were con- 
centrated towards the lower end of the range of 
their holding size (3 hectares) so that, in all the 
rounds, within-group distribution of large 
operational holdings is more skew than the 
within-group distribution of large ownership 
holdings. 

Reading the Curves in Logarithmic Scale 

In the previous section we have looked at the 
Pareto curves over the size range 2 hectares and 
above and drawn various conclusions from their 
shapes. Some further insight may be obtained 
from a graphical representation of the same data 
in double logarithmic scale which we present in 
the Graphs 1A to 5A. 

Consider first Graph 1A. The three straight 
lines correspond to the distributions in the NSS 
17th, 26th and 37th rounds. The intercepts on the 
vertical axis, in terms of number of ownership 
holdings in million with holdings of 2 hectares 
and above are: 16.45 in 17th round, 16.58 in 26th 
round, and 17.76 in 37th round. There is a small 
increase over the years but too small to be seen 
on the graph. On the other hand, their slopes are 
quitedifferenr -1.33386 for 17th round, -1.481 10 
for 26th round, and -1.61299 for 37th round. 
Therefore, though the line for 26th round starts at 

a slightly higher point on the vertical axis than the 
line for 17th round, because it has a steeper slope, 
it soon intersects the line for 17th round; in fact 
at 2.13 hectares. It means that the number of 
ownership holdings of 2.1 3 and above is the same 
in 26th round as in 17th round. Similarly, though 
the line for 37th round starts at a point higher than 
the lines for 17th and 26th rounds, because it has 
the steepest slope, it intersects the line for 17th 
round at 2.16 hectares and the line for 26th round 
at 2.19 hectares. It will be noticed that all the 
points of intersection are close together and one 
may say that the number of ownership holdings 
with holdings of 2.15 hectares and above were 
about the same in all the three rounds, in spite of 
the fact that the total number of rural households 
had increased in the meanwhile. 

More important than where the lines start at the 
vertical axis and where they intersect, are their 
slopes. As already mentioned, the slope is steeper 
for 26th round and steeper still for 37th round. 
This means that, as we move from one size of 
holdings to the next higher, the number of own- 
ership holdings with given or larger holding 
declines faster in 26th round than in 17th round 
and faster still in 37th round. In other words, of 
.the ownership holdings having holdings 2 
hectares and above, the percentage of ownership 
holdings of a given size and above declines as we 
move from 17th to 26th and from 26th to 37th 
round. For instance, in 17th round, 11.67 per cent 
of the large owners had holdings of 10.125 haand 
above. This percentage declined to 9.23 in 26th 
round, and further to 7.46 in 37th round. 

The trends in the distribution of operational 
holdings (Graph 2A) are similar because the 
slopesof the three lines are much the same as they 
are for the ownership holdings: -1.37570 for 17th 
round, - 1.49291 for 26th round, and - 1.62869 for 
37th round. The intercepts on the vertical axis, 
in terms of number of operational holdings in 
million with holdings of 2 hectares and aboveare: 
18.20 in 17th round, 17.54 in 26th round, and 
16.53 in 37th round. Thus, here there is a decline 
over the years noticeable even in the graph 17th 
round line is at the top, 26th round line in the 
middle, and 37th round line at the bottom. This 
is in contrast to what we saw in Graph 1A for 
the ownership holdings. The reason is that the 
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Graph 1A. Household Ownership Holdings for Different Rounds 

Pareto Fits to Transformed Variables 
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Graph 2A. Household Operational Holdings for Different Rounds 
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Graph 3A. Household Ownership and Operational Holdings: 
Pareto Fits to Transformed Variables Compared: 17th Round 
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Graph 4A. Household Ownership and Operational Holdings: 
Pareto Fits to Transformed Variables Compared: 26th Round 
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Graph 5A. Household Ownsrship and Operational Holdings: 
Pareto Fits to Transformed Variables Compared: 37th Round 
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Lines for Operational Holdings lie above those for Ownership Holdings except in the 37th Round 
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intersections of these lines is not seen on the 
graph; they are below 2 hectares. In fact, line for 
26th round intersects with line for 17th round at 
1.48 hectares; line for 37th round intersects with 
line for 17th round at 1.39 hectares and with line 
for 26th round at 1.3 1 hectares. Thus, between 
1.30 and 1.50 hectares, the number of operational 
holdings with given and larger holding is about 
the same in all rounds. Because of the differential 
slopes in them, by the time they appear on the 
graph, namely, at 2.025 hectares, the line for 17th 
round, as we have noticed, is at the top, line for 
26th round in the middle and the line for 37th 
round at the bottom. As we move up to higher 
size holdings, that is, to the right on the horizontal 
axis, the distance between the three lines widens. 
This means that, as we move from one size of 
holding to the next higher, the number of opera- 
tional holdings with given or larger holding 
declines faster in 26th round than in 17th round 
and faster still in 37th round. In other words, of 
the operational holdings having holdings 2.025 
hectares and above, the percentage of operational 
holdings of a given size and above declines as we 
move from 17th to 26th and from 26th to 37th 
round. For instance, in 17th round, 10.93 per cent 
of the large operators had holdings of 10.125 
hectares and above. This percentage declined to 
9.06 in 26th round, and further to 7.26 in 37th 
round. 

Graphs 3A, 4A, and 5A compare the distrib- 
utions of ownership and operational holdings in 
17th, 26th. and 37th round respectively. In all 
cases, the slopes of the lines for operational 
holdings are steeper than those for the ownership 
holdings. The difference is small but noticeable 
on the graphs. As a result, if the number of 
operational holdings with holdings of 2 hectares 
are more than the corresponding ownership 
holdings, the difference narrows down as we 
move to higher size holdings. For instance, in 
17th round, number of operational holdings of 
2.025 hectares or more was 18.20 million com- 
pared to 16.45 million ownership holdings of that 
size; that is operational holdings were 10.64 per 
cent more. But, the operational holdings of 
10.125 hectares or more were only 1.99 miIIion 
compared to 1.92 million ownership holdings of 
that size; that is, only 3.65 per cent more. In 26th 

round, the operational holdings of 2.025 hectares 
or more were 5.79 per cent more than the own- 
ership holdings of that size; but operational 
holdings of 10.125 hectares or more were only 
3.92 per cent more than the ownership holdings 
of that size. In 37th round, operational holdings 
of 2,025 hectares or more were already fewer 
(98.63 per cent) compared to ownership holdings 
of that size; operational holdings of 10.125 
hectares and above were still fewer (96.0per cent) 
compared to ownership holdings of that size. 

The above results may be interpreted in terms 
of inequality in the distributionsof ownership and 
operational land holdings. There are two prin- 
cipal results: First, the inequality in the distribu- 
tion of large holdings, that is, above 2 hectares 
has decreased over the years and that this is true 
of both ownership and operational holdings. 
Second, the inequality in the distribution of 
operational holdings in any year is smaller than 
in ownership holdings. 

Changes in lnequalizy 

Most others who have studied changes in the 
distribution of landholdings have done so in terms 
of the Gini Coefficient. In this section we too 
shall present some results of our own pertaining 
to that particular coefficient. In doing that we 
shall fmd a justification of the trouble that we have 
taken of fitting a theoretical curve to the large 
holdings. The figures presented in columns 3 and 
6 of Table 4 unmistakably show two aspects of 
inequality of landholding distributions which do 
not get revealed if one works with grouped data 
as presented by the NSS. With grouped data the 
Gini Coefficient G is defined as follows: 

Where m is the arithmetic mean 
D the Mean Difference defined as 
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where mi is the midpoint of the ith group, 
fi is the frequency of the ith group, i = 1,2,,,, k; 
N the total frequency; 
K the number of groups, The formula holds for any part of the distribu- 

k tion for which the Pareto Distribution holds. 
i.e., N = Xfi Hence for the part of the distribution above 2 

i hectares the Gini Coefficient in the theoretical 
distribution is G' as given above. It is seen that 
for large holdings for which both G and G' can 

0x1 the other hand, for aparet.0 curve with symbols be calculated the following interesting 
defined before, the Gini Coefficient is given by observations can be made. 

Household ownership holdings Household operational holdings 

NSS Large holders, All holders Large holders All holden 
(2 hectares & above) (above 0 ha)  (2 hectares & above) (above 0 ha) 

Based on Based on 
Based on NSS Based on the NSS estimates Based on NSS Based on the NSS estimates 

estimates Pareto fit estimates Pareto fit 
1 2 3 4 5 6 7 

17 0.3939 0.5%1 0.6843 0.3930 0.8683 0.6104 
26 0.3710 0.5093 0.6862 0.3705 0.5009 0.5931 
37 0.3518 0.4467 0.6859 0.3435 0.4400 0.6247 

(a) Inequality (as measured by G3 of both large 
operational and large ownership holdings 
decreases systematically over the three rounds 17, 
26 and 37. Of course, the decline in inequality is 
also evident when measured by G based on 
grouped data; but G' brings it out much more 
sharply. 

(b) Inequality of large ownership holdings is 
almost the same as the inequality of large 
operational holdings,excepting in the 17th round. 
In that round inequality is less in the operational 
holdings than in the ownership holdings when 
measured by the formula for G' above but the 
relation is the opposite when calculated from 
grouped data by using the formula for G above. 

(c) Inequality is very much underestimated 
when calculated from grouped data by using the 
formula for G. In each case the value for G' is 
much higher than that for G. 

Most others calculating Gini Coefficients for 
land dismbution data have of course done so for 
all non-zero holdings without any division 
between marginal and non-marginal ones. We 
have also done the same and our results are 

presented in columns 4 and 7 of Table 4. We see 
that the inequality is much larger for the entire 
non-zero holdings than for only large holdings 
and that the inequality of ownership holdings is 
higher than that for operational holdings. It is 
further seen that there is no decreasing tendency 
in the inequality over the different rounds, 
whether for operational holdings or for ownership 
holdings. It is not possible to verify these results 
by comparable G' because, in this case, G', of 
course, cannot be calculated 

1. We have thought it best to work with the concepts of 
"household ownership holdings" and "household operational 
holdings" as used by the NSS, which concepts we take are 
known to the reader. ' h e  8th round, however, did not present 
data relating to "household operational holdings" :it dealt with 
the concept of "operational holdings" only. As such, we have 
been obliged to exclude the 8th round from our study. 

2. The last size groupin all theTablesrelating to distribution 
of holdings is 25 hectares and above. The interval being open, 
it has no mid point. In our own calculations we have used the 
average value of x of that group and assumed all the frequency 
of that last group to be concentrated there. Other researchen 
who have calculated Gini Coefficients for NSS landholdings 
data may not have done the same. This may be one reason 
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why our coefficient figures differ slightly fnnn the figurns intervals in Tables 3A and 3B. 
amved at by others. Asmentioned abovethe NSS presents landholding statistics 

3. 'Ihe NSS defines the C ~ ~ S S  i n l e ~ d s  as 0.00-1.00, with the following grouping scheme : 0.00, 0.00-1.00, 
1.01-2.02. 2.03-3.03..... 20.25+ hectares. For a continuous 1.01-2.02, etc. u p o 2 0 . s  haares and above. Ourfour bad 

the 'peer limit Of one 
''Odd groups -pond tothe fmt fireeabve and thegmp coincide with the lower limit of the next class. We have, 

lherefore, the ,.lass inteIYals of the no n-marg mal defined as 2.03 and above. But m the text, for the sake of 
ownerIope~~t01s as 1.005-2.025, 2.025-3.035.... 20.255 simp~~tty. we refer to the third and the fa* gwps as if 
hectares and above. This is how we have written the class demarcated as 1-2 hectares and 2 hectares and above. 



DOCUMENTATION 

The purpose of this section is to make available to the 
readers official documents such as reports of commit- 
tees, commissions, working groups, task forces, etc., 
appointed by various ministries, departments, and 
agencies of central and state governments which are not 
readily accessible either because they are old, or because 
of the usual problems of acquiring governmental pub- 
lications, or because they were printed but not published, 
or because they were not printed and remained in 
mimeographed form. It will be difficult and probably 
not worthwhile to publish the documents entirely. We 
shall publish only such parts of them as we think will 
interest our readers. The readers are requested to send 
their recommendations of official documents or parts 
thereof for inclusion in this section. 

In Vol. III No. 3 (July-September 1991 issue), we 
published Part I of the Planning Commission Report on 
Perspective Planning for Transport Development, 19 88. 
In this issue we are publishing Chapters XIII and XIV 
of Part I1 of the Report. We expect to publish the 
remaining chapters of Part I1 in a subsequent issue. 



LIST OF ABBREVIATIONS 

AI - Air India 
ATC - Air Traffic Control 
ATKms - Available Torme Kilometres 
BG - Broad Gauge 
BL - Block Load 
BPK - Billion Passenger Kilometres 
BRPL - Bongaigaon Refiery & 

Petrochemicals Ltd. 
BTK - Billion Tonne Kilometres 
CATC - Civil Aviation Training Centre 
CEA - Central Electricity Authority 
CES - Consulting Engineering Services 

(India) Pvt. Ltd. 
CFS - Container Freight Station 
CHP - Centralised Handling Plant 
CIRT - Central Institute for Road Transport 
CO - Carbon monoxide 
DGCA - Directorate General of Civil Aviation 
DRF - Depreciation Reserve Fund 
DWT - Dead Weight Tomes 
EV - Entitlement Voucher 
FRP - Fibre-Reinforced Plastic 
GAIL - Gas Authority of India Ltd. 
GDP - Gross Domestic Product 
GMT - Gross Million Tomes 
GNP - Gross National Product 
GPS - Global Positioning System 
grtlGRT - Gross Registered Tonnes 
HB J - Hazira-Bijapur-Jagdishpur 
HC - Hydrocarbon 
HSD - High Speed Diesel 
IA - Indian Airlines 
IAN - International Auports Authority of 

India 
LATA - International Air Transport 

Association 
ICD - Inland Container Depot 
IGRUA - India Gandhi Rashtriya 

Uran Akaderni 
ILS -Instrument Landing System 
INMARSAT - International Maritime Satellite 
IWT - Inland Water Transport 
Kms - Kilometres 
K m ~ h  - Kilometres per hour 
LCVs - Light Commercial Vehicles 
LNG - Liquefied Natural Gas 

LPG 
LVCDs 
MG 
MIS 
MLS 
MT 
NAA 
NPA 
NTPC 
OCC 
OD 
ONGC 
PAX 
Pcus 
PDS 
PGC A 
PIB 
POH 
POL 
PPG 
PGRT 
PGTR 

RDSO 

RITES 

RRC 
RTKms 
SAARC 

SCI 
SDFC 

STUs 
TCPs 
TEUs 
TKms 
TOC 
TOHAS 
UNDP 

Urb Pop 
UTS 
VHF 
WL 

- Liquefied Petroleum Gas 
- Last Vehicle Counter Devices 
- Metre Gauge 
- Management Information System 
- Micro-wave Landing System 
- Million Tomes 
- National Airports Authority 
- National Ports Authority 
- National Transport Policy Committee 
- Oil Coordination Committee 
- Origin-Destination 
- Oil and Natural Gas Commission 
- Passengers 
- Passenger Car Units 
- Positioning Deterrnkation System 
.- Planning Group on Civil Aviation 
- Press Information Bureau 
- Periodical Overhaul 
- Petroleum, Oils and Lubricants 
- Ports Planning Group 
- Planning Group on Road Transport 
- Planning Group on Technology for 
Railways 

- Railway, Designs & Standards 
Organisation 

- Rail India Technical & Economic 
Services 

- Railways Reforms Committee 
- Revenue Tonne Kilometres 
- South Asian Association for Regional 
Cooperation 

- Shipping Corporation of India 
- Shipping Development Fund 
Committee 

- State Transport Undertakings 
- Transport Control Plans 
- Twenty-Feet Equivalent Units 
- Tonne Kilometres 
- Total Operating Cost 
- Trunk Highways Amenities Societies 
- United National Development 
Programme 
; Urban Population 
- Ultimate Tensile Strength 
- Very High Frequency 
- Wagon b a d  



PERSPECTIVE PLANNING FOR TRANSPORT DEVELOPMENT 

In 1988, Planning Commission, Government of India had set up a Steering Committee for 
Transport Planning. In the following is the Railways and Roads Sector of Part II of the Report entitled 
Transport Sector. 

wr RALWAYS the upsurge of two basic indices of service per- 

Perspective Review formance: (i) number of originating passengers 
and passenger kilometres; and (ii) originating 

The growth of rail transport in India since tonnage of freight and tonne kilometres of freight 
Independence has been impressive as shown by carried. 

S1. No. Particulars 1950-51 1985-86 Multiplier 
Factor 

(1) (2) (3) (4) (5 )  

1.  Passengers originating 
(Suburban & non-suburban) 

2. Passenger kms 
3. Tonnes originating (Revenue) 
4. Tonnes originating (Total traffic) 
5. Tonne kms (Revenue) 
6. Tonne kms (Total) 

million million 
1,284 3,434 2.7 

13.2 This impressive growth has, however, not 
kept pace with the growing demands of national 
economy with the result that the growth of 
economy has frequently been impeded by the 
shortage of rail transport. If such shortages are to 
be avoided in future, it will be necessary for the 
Indian Railways to almost double their present 
(1985-86) lift of passenger and freight traffic by 
2000 AD. To achieve this, the Railways will have 
to adopt new technologies of rail transport rele- 
vant to the needs of our economy as a whole. 

13.3 At present, the rail transport technology is 
developing along two different lines in the 
developed world. We may broadly divide the 
developed world in two categories. In the small, 
highly developed countries like Japan, France, 
UKand West Germany there has been apersistent 
decline in the railways' share of both passenger 
and freight traffic. In UK, for example, "over the 
last twenty-five years, there has been a steady 
decline in the market share achieved by both rail 
and coach traffic, on the one hand, and a dramatic 
growth in the motor car traffic on the other. Total 
traffic has increased significantly from about 240 
billion passenger kms in 1960 to 494 billion 
passenger kms in 1984, whereas rail traffic has 
remained relatively constant at approximately 50 
billion passenger kms with the result that railway 
market share has declined in a rapidly expanding 

market. The decline in freight traffic is more 
drastic than in passenger traffic. In the last thirty 
years the railways' share -of passenger traffic in 
the UK has declined from 43 to 10 per cent of the 
national total whereas coastal shipping share h a s  
remained relatively constant between 22 and 25 
per cent. Road traffic has, however, increased 
from 37 to 58 per cent.'" The situation in other 
European countries like France and Germany is 
no different. In the circumstances, railways in 
these countries have been obliged to devise a 
recovery strategy to remain in business. They 
have done so by opting for super-speed passenger 
trains travelling at 200 to 300 kms per hour like 
TGV (trains de grande vitesse) i n  France, HST 
(High Speed Trains) both in UK and Germany. 
But in all other countries of continental dimen- 
sions like the USA and the USSR, the railways 
have remainedand are likely to remain largely the 
beast of burden of the economy. In the USA, for 
example, the emphasis is  on the development-of 
technology to augment the carrying or hauling 
capacity and reliability of the freight-carrying 
rolling stock to the virtual neglect of strength- 
ening or upgrading of track structure and even of 
passenger transport by rail. The pattern of the 
Soviet as well as Chinese Railways is no different, 
with still greater emphasis on freight transport. A 
comparison of the Indian Railways (IR) with 
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other major railway systems shows that while 
Continental Railways like those in USSR, USA 
and China lift respectively 14.4,9.93, and 3.41 
times the freight lifted by the Indian Railways, 
their lift of passengers is only 1.1,0.7 and 0.28 
times that of ours2. 

13.4 The Indian Railways are not likely to face 
a slump in demand either for passenger or freight 
traffic by the turn of the century. On the contrary, 
they will have to create capacity to carry double 
the volume of both passenger and freight traffic 
than they do now. It, therefore, appears that in 
their search for new technologies to accomplish 
this task the Indian Railways do not have to adopt 
such technologiesasTGV now a'lamodein some 
developed countries to recover some of their lost 
passenger traffic. Nor do they need to unusually 
increase freight train speeds toremain in business. 
They have actually to opt for such technologies 
as are appropriate for doubling their present lift 
of passenger and freight traffic on their existing 
network at the lowest capital and operating costs. 
This means that they should endeavour to remain 
the "beast of,burdenm of national economy as 
hitherto and eschew all attempts to become its 
show piece instead since we do not have the 
resources to achieve both these goals. 

Passenger Traffic 

13.5 Following the aforementioned approach, 
we will first consider the passenger traffic carried 
by the Indian Railways on the existing network. 
The bulk of additional passengers is expected to 
originate on the already saturated routes i.e. six 
routes forming the four sides and two diagonals 
of the Golden Quadrilateral with its vertices at the 
four metropolitan cities - Delhi, Calcutta, Madras 
and Bombay. The most economical way of 
increasing the number of passenger carried by the 
Railways is not to raise the number of trains but 
to enhance the number of coaches in each train. 
Atpresent, the bulk of passenger trains consist of 
1211 3 coaches, while the Mail~Express trains have 
16to20 coaches. If all the Mail and Express trains 
(depending on traffic demand) and most of the 
passenger trains on crowded routesrun with 22/25 
coaches, this should considerably augment the 
passenger-carrying capacity of trains without a 

proportionate increase in their number. Such 
doubling of thenumber of coaches, of course, may 
not be necessary in each case as on a number of 
branch lines traffic requirements may be such as 
can be met with just a marginal increase in the 
train length or the number of trains o r  both. Even 
so, to implement this strategy i t  will be necessary 
to increase coach production by expanding the 
existing coach factoriesor by setting up new ones. 
Some measures will have to be taken for 
exploiting the full potential of running longer 
passenger trains like strengthening couplers of 
coaches and brake power and lengthening of 
platforms at several stations. 

Freight Traffic 

13.6 Six corridors including the four sides and 
two diagonals of the Golden Quadrilateral are the 
most critical and crowded comdors. In addition, 
there are a few other comdors linking up 
important industrial centres which are getting 
congested. It  is precisely on these corridors, 
already being utilized to saturation point, that the 
b u k  of additional freight traffic is anticipated to 
be generated by 2000 AD. One way of creating 
additional capacity on these routes is to increase 
the carrying capacity of freight trains. A pilot 
project was introduced on the Northern Railways 
to examine the feasibility of running long heavy 
haul trains of 9,000 tonnes gross weight in place 
of the existing box trains of 4,500 tonnes gross 
weight, to overcome the capacity constraint on 
the crowded routes. It  was, however, found to be 
unworkable under the conditions obtaining on the 
Indian Railways. In the circumstances, the most 
economical solution to the problem is to redesign 
the present BOX wagon to increase its wrying  
capacity from 55 to 65 tonnes and at the same time 
reduce its length but rise its height to provide a 
volume of around 70 cubic metres. With rede- 
signed wagons, it will be possible to raise the net 
carrying capacity of a train from the present 2,475 
tonnes (55 x 65) tonnes i.e. by nearly 50 per cent3. 
Consequently, the number of trains required to 
carry the present tonnage could be reduced by one 
third. 

13.7 We will consider the impact of this mea- 
sure on Moghalsarai-Ghaziabad route of &he 
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Northern Railway because it is the most 
modemised and crowded route on the Indian 
Railways. Although it is a double line electrified 
route with colour light signalling, it is fully 
saturated, carrying 47 (17 passenger and 30 
freight) trains every day on its first section 
Moghalsarai-Allahabad and nearly the same 
number on the following three sections from 
Allahabad to Kanpur, Tundla and Ghaziabad. 
With the induction of newly designed BOXN 
wagons and other appropriate measures, the 
volume of traffic carried in 30 freight trains of 
present BOX wagons could be accommodated in 
20 trains of new wagons. Hence, to double the 
volume of freight traffic we need to run only 40 
freight trains with new BOXN wagons. For this, 
we have only t.0 increase the capacity of 
Moghalsarai-Ghaziabad route marginally by: 

(a) the provision of a number of facilities like 
intermediate storage loops, emergency 
cross-overs and cripple sidings; and 

(b) debugging the nodes at Allahabad, Kanpur 
and Tundla by appropriate measures like 
providing flyover at Kanpur and a new pas- 
senger terminal at Prayag, etc. 

13.8 Incidentally it may be mentioned here that 
by running daily 40 freight trains of 5,000 tonnes 
gross weight each and 17 passenger trains of 900 
tonnes gross weight each, it should be possible to 
double both the net freight and the number of 
passengers carried over the route. This means .a 
volume of traffic of around 0.2 GMT per day or 
70GMTper annum, which is the throughput limit 
prescribed for a double-line trunk route. 

13.9 However, we must caution against the 
temptation of increasing line capacity by raising 
the booked speed of freight trains from 75 kmph 
to 90 kmph with corresponding reduction in the 
differential between freight trains and passenger 
trains which have the booked speed of 100-130 
kmph. In our opinion, such increase in the booked 
speed of heavy freight trains of 5000 tonnes gross 
weight will be counter-productive for the fol- 
lowing reason. The advantage of higher speed 
depends not so much on the booked train speeds 
as on the average speeds realised on the run. There 
is already a very wide gap between the booked 
speed of freight trains i.e. 75 kmph and average 
speed which has stagnatedat 22/23 kmph over the 

past decade despite modemisation. As already 
explained, increase in energy consumption by a 
faster train will be much more than proportionate 
to the increase in its speed. 

13.10 It should be recognised that the average 
speed of a group of trains on mixed corridors 
depends not merely on their "booked" speeds but 
more importantly on the "speed differential" and 
"density drag" of the entire group of trains under 
consideration. The latter factor has a catastrophic 
effect if the equipment in use is not reliable and 
trouble-free. In the circumstances, it is essential 
that equipment technology is modernised to 
ensure quasi-zero failure. It is particularly nec- 
essary to increase the acceleration power reserve 
of the locomotivesrather than their booked speed. 
This would help to increase the average train 
speeds which in turn would result in substantial 
increases in sectional capacities. 

Technological Upgradation 

13.1 1 The basic strategies to increase the net 
carrying capacity of freight trains (by 50 per cent) 
on the one hand, and the capacity of the routes on 
which they run, on the other, are: (a) redesigning 
of BOX wagon feet to raise its carrying capacity 
to 65 tonnes; (b) strengthening the track structure 
and bridges to raise the axle load of wagons from 
20.3 tonnes to 22 tonnes; (c) upgrading of traction 
to carry heavier trains with 50 per cent higher net 
load; (d) upgrading of signalling and comnnni- 
cations systems; and (e) modernisation of mate- 
rial handling technologies at terminals by the 
Railways' major client like coal mines, power 
houses, steel plants, etc. The following measures 
are suggested for modemisation and upgradation 
of material handling technology. 

Material Handling Technologies 

13.12 The most important of the bulk commo- 
dities handled by the Indian Railways is coal, 
which constitutes 40 per cent of the total 
originating railway tonnage. The present method 
of sewing collieries by coal pilots carting empties 
from depot yards to collieries and bringing loaded 
coal wagons back to depot yards after loading is 
too archaic to be of much use by the end of the 
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cenhuy. ~t has to a growth of only 2 million own as well as their clients' use. The clients may 
tonnes per annum enatically achieved in the past be charged for the equipmentservice providedby 
24 years from 1960-61 (54.4 mt) to 1984-85 (102 at the goods sheds' 

mt). This rate has to be increased five-fold if the 
target of 250 million tonnes coal loading in Wagon Fleet 

2000-2001 is to be achieved. It is a ta~k that can 13-14 ne most imponant step in 
never be performed by "more-of-the same" sort rolling stock is the enhancement of the axle loads 
of approach hitherto fo1bwed. To achieve the of wagons. Our present axle loads for BG are 20.3 
requisite leap in coal lqding, coal from existing tonnes for BOXN freight wagons and 20 tonnes 
collieries has to be collected and loaded from the for ordinary BOX wagons and only 18 tonnes for 
Centralised Handling Plants (CHPs). No loading four-wheelers. We recommend the adoption of 
point should have a despatch rate of less than 1 22.5 tonnes as the upper limit of axle load for 
mt. per annum with bunkerage provided for one locomotives and 22 tOImeS for freight wagons on 
rake plus one day's production for each type of existing routes after due upgradation of track 
coal separately. This rate of 1 mt. per annum for smctwe- step greatly improve the 

a loading point is a lower limit for amalgamating productivity of the present wagons fleet as mea- 

the production of existing collieries. But no new surd by the two commonly used indices of 
productivity, namely, payload to tare weight ratio 

mine should be planned for less than 2 mt. per and a, miling lmd behind a lwo per unit length 
mnum with loading rate of 4,000 tonnes per hour- of the train. The payload to tare ratio will improve 
As the aforementioned proposal will be very from 2.20 for BOX and 2.50 for BOXN to 2.93 
costly, we consider that the high cost of the against 3.3 on many railways in the world with 
proposed new system should be equitably shared even narrower gauge than our broad gauge. The 
between Coal India and the Indian Railways. We trailing load will improve to 8.05 tfm from the 
also recommend the provision of dedicated stock present 5.85 t/m for BOX and 7.671111 for BOXN. 
for the bulk movement of cement, fertilizers and But much more important is the contemplated 
fdgrains .  Preferably, the users should bear the improvement in wagon reliability by: (a) con- 
cost of providing the dedicated rolling stock as version of plain bearings to bearings, of 
well as soils while the railways could institute vacuum brake to air brake, of laminated springs 

to parabolic springs; (b) modification of existing 
special concessional rates based on incremental UIC bogie using high tensile in place of mild costs of haulage. steel with redesigned suspension brackets, posi- 

13.13 Finally, the Railways have to deal with tive locking at bridle bars and pressed headstock; 
fairly large quantities of other commodities like and (c) modemisation of the present system of 
sugar, soda ash, edible oils, cotton raw, paper, oil maintenance of wagons in railway workshops for 
seeds, tea, timber waste, jute, (about 25 million POH as well as for online repairs in sick lines and 
tonnes at present and likely to grow to 50 million depots. This is proposed to be achieved by 
tonnes by the turn of the century) some of which installation of modular system, whereby the 
are carried in bags and are loaded as often at the "distressed" Or defective components are not 
Railways' goods sheds as in the client's premises. m~aired in  siru as at present, but replaced and the 
Since in all such cases the commodities will have wagon released to traffic. The removed compo- 

nents are later repaired for subsequent use. tobe hided in block rakes, steps should be taken 
3.15 in addition, it will be necessary Lo modify to replace the existing manual loadinglunloading the gewneuy of BOXN wagon by raising i8 

omations by palletization and lifting the p d l e  height and marginally increasing its length lo 
tizedpackagesb~ forkliftsat $l1arge goods sheds secure a volume of around 70 cubic mems and 
* as breakef-gauge @anshipment points. the required payload of 65 m n e s  for coal. The 
Railways should provide such equipment for their scope for increasing its length is limited by the 
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consideration that existing loop lengths must 
accommodate a train of 55 wagons of the new 
design against 45 BOXs and 58 BOXN at present. 
We emphasise that in designing the new wagons 
we must also simultaneously ensure that (i) a 
versatile tippler capable of handling all the three 
BOX, BOXN and the newly designed wagon 
BOXN is feasible; and (ii) the existing tipplers 
can be modified into such versatile ones. 

Track and Bridges 

13.16 The total track on BG, which carries over 
80 per cent of rail traffic, is about 69,000 krns of 
which only 47,500 krns is running track. The 
important routes of A, B and C categories and 
heavy mineral sections of category D collectively 
called "core routes" total about 27,000 kms. Of 
this, 7,400 krns were due for renewal as on 
1.4.1985 and another 12,060 krns will be due for 
renewal in the next 15 years i.e. 1985-2000. Thus, 
about 73 per cent of the total core route krns will 
be due for renewal by 2000 A.D. due to piling up 
of arrears of track renewals in the past decade or 
so. 

13.17 In planning future track renewals, steps 
must be taken to switch over to proposed higher 
axle loads on core routes. It is time that the Indian 
Railways should change to 60 kg rail section with 
90 UTS fully killed steel for core routes. Indeed, 
according to one view, it might be desirable to 
adopt rails with a longer life. Rails released form 
core routes after relaying can be used on other less 
important non-core routes. We also recommend 
mechanisation of track relaying for the simple 
reason that we cannot afford to have traffic blocks 
on core routes long enough to complete the task 
under the existing Passenger Quick Relaying 
System (PQRS). It will be necessary to utilize a 
high performance track relaying system to yield 
an output of at least 1 km per day. The additional 
advantages are higher output, more uniform 
quality of relaying and full speed running of trains 
on completion of day's work. 

13.18 The situation with regard to railway 
bridges also needs urgent attention as most of 
these bridges were built about 80 to 120 years ago. 
Quite a number of them are distressed requiring 
rebuilding or strengthening. The pace of bridge 

rehabilitation has been greatly accelerated in the 
last five years with the result that as on 1 April, 
1987, there were only 1,046 distressed bridges on 
the entire railway network. At the pace of reha- 
bilitating around 400 bridges per annum, no 
distressed bridge should remain unrehabilitated 
by 1990-91. 

Traction 

13.19 Indian Railways are planning to double 
the existing BG electrified network from 7,275 
krns in 1986-87 to about 15,000 krns by the turn 
of the century. Most of the newly electrified 
routes will be the sides and diagonals of the 
Golden Quadrilateral with its vertices at Delhi, 
Calcutta, Madras and Bombay. Since the existing 
electric locomotives and electric multiple units 
indigenously manufactured are of twolthree 
decades old vintage, it is necessary to upgrade 
their technology to reduce their power con- 
sumption and maintenanceloperating costs as 
well as increase the reliability, availability and 
acceleration reserve of the traction units. Major 
design changes in regard to traction motors and 
bogies are needed to improve the availability of 
locos. It is also necessary to devise new ways of 
eliminating the present abnormal incidence of 
failure of ancillary motors to improve reliability 
of locos. The PGTR evaluated three major tech- 
nologies introduced abroad, namely, (i) 
thyristor-controlled DC traction motor; (ii) 
asynchronous traction motor; and (iii) synchro- 
nous traction motor. It recommended the trial of 
asynchronous technology for suburban routes to 
begin with, in order to gain experience under 
Indian conditions. As regards AC freight locos, 
the Indian Railways have already planned to 
import 18 locos of 6,000 HP with thyristor- 
controlled DC motors. These locos will b e  tried 
out under Indian service conditions for aboqt a 
year to evaluate the most suitable design for 
indigenous manufacture after technology trans- 
fer. The electrification programmes of the Rail- 
ways should help minimise the consumption of 
diesel. Besides energy conservation, electric 
traction also avoids atmospheric pollution. I n  this 
context, our attention has been drawn to the high 
electricity tariff charged to the railways by some 
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of the State Electricity Boards. We recommend 
that the Central Government should use its good 
offices to persuade the StateElectricity Boards to 
charge reasonable tariff for the supply of electric 
power for traction purposes. The rate charged 
should be related to actual cost of generation and 
transmission of power. 

13.20 As regards diesel traction, it is important 
to stress the need for the design of a new gener- 
ation of 4,000 HP locos in lieu of the existing 
2,000 HP, ones manufactured at Diesel Loco 
Works, Varanasi, to move heavier freight trains 
of 5,000 tonnes gross weight. The PGTR's 
evaluation shows that one 4,000 HP loco is far 
superior to the two coupled 2,000 HP locos for 
identical freight operations. 

Signalling 

13.21 On a double line electrified section like 
Moghalsarai-Allahabad, a traffic density of 47 
trains each way is the limiting threshold of the 
present system of "absolute block" working. To 
accommodate more trains, even a marginal 
increase of 10 per cent, two types of signalling 
reforms seem to be necessary - one at terminal 
nodes and the other at roadside stations. The 
problem at nodal points is their frequent holdups 
to train "for line" as the jargon goes. The line 
problem in such nodes is due to tremendous 
increase in the number of internal movements 
within the large yard of nodal points like Mog- 
halsarai, Allahabad, Kanpur, etc. They are now 
being performed by a large number of scattered 
cabins. While growth of traffic has given rise to 
inevitable new movements, no attempt h a s  yet 
been made to discard old obsolete movements like 
staff shuttles for carrying staff at every shift 
change in the yard. The obsolete movements like 
these should be discarded wherever possible. 
However, even if some of these obsolete move- 
ments are discarded; there seems no escape from 
centralising at one place all the yard movements 
now being executed by a large number of widely 
dispersed cabins by recourse to centralised traffic 
control in the nodal yards. 

13.22 The need for other type of signalling 
reform at roadside stations arises from the fact 
that "absolute block working" now in vogue at 

these stations has reached its limit on crowded 
corridors. It is, therefore, necessary to replace the 
present system of manually-operated lock-block 
instruments with exchange of private numbers 
between adjacent stations by an automatic system 
with the provision of such modem devices as axle 
counters and LVCDs. 

Telecommunication 

13.23 Railways' Corporate Plan envisages the 
installation of an all-pervasive Operating Infor- 
mation System (01s) in order to modemise its' 
business operations. It contemplates the 
transformation of its existing analogue telecom- 
munication network to the digital mode as a 
prelude to its installation at a cost currently 
estimated to be around Rs. 1,300 crore excluding 
the computer component costing around Rs. 500 
crore. The proposed scheme involves heavy 
investments and needs careful evaluation. For 
example, most of the currently available analogue 
microwave-based system could be retained and 
supplemented to the desired extent by the digital 
system to replace the overaged analogue network 
for supporting the OIS network. 

Integrated Railway and Road Transport 

13.24 During the past decade or so, the Railways 
have been increasingly obliged to move traffic in 
wagon loads aggregated in full rake loads from 
one origin to a single destination without having 
to marshal1 mixed trains in intermediate mar- 
shalling yards. Because of this transition from 
piecemeal wagon load to block rake movement 
the Railways have increasingly tended to offload 
piecemeal wagon load traffic not readily ame- 
nable to the build-up of block loads to road. They 
have even closed several stations for acceptance 
of not only "smalls" or less than wagon load traffic 
but even wagon loads. 

13.25 The outcome of this shift from wagon- 
load movement to block-load or train-Ioad 
movement is that the bulk of railway traffic now 
mostly consists of seven bulk commodities viz. 
coal, steel materials, iron ore for export, cement, 
foodgrains, fertilizers, petroleum products. These 
seven commodities account for 80 per cent of its 
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total traffic. The remaining 20 per cent compen- 
diously called "other goods" consist of commo- 
dities not readily amenable to movement in block 
loads. In  absolute terms this traffic is still quite 
substantial over 25 million tonnes per annum. 
According to RITES' study, the traffic in "other 
goods" is expected to increase from 25 million 
tonnes to about 60 million tonnes by 2000 A.D. 
Any diversion of this traffic to road transport 
might not only entail higher cost to the economy 
and excessive use of high cost diesel, but also 
adversely affect railways' financial viability. 
Some of the following ways are likely to enable 
the Railways to carry their due share of other 
goods: - 

(i) Revision of existing schedule to give priority 
to the loading of wagons destined to a single 
destination irrespective of their date of 
indent and commodity loaded. Some way of 
allowing the loaders on a collective basis the 
benefit of a train load rate instead of wagon 
lqad may also be devised. 

(ii) Organising shipping or forwarding agents to 
offer train loads instead of wagon loads at 
major goods depots playing the role analo- 
gous to that of shipping agents vis-a-vis 
shipping in ports. 

(iii) Use of truck/trailer combine provides an 
alternative method for integrated rail and 
road services. Cooperative societies and/or 
organised companies could possibly provide 
truck-trailer services which truck owners 
will find it difficult to organise. 

(iv) Buildup of container transport on an exten- 
sive scale. This intermodal transport chain 
which permits movement of containers from 
the door- step of the shipper to that of the 
consignee has, in the past decade or so, 
expanded very fast in the developed coun- 
tries. En India, however, the inter-modal 
corlcept has not yet caught on for various 
reasons. Although seven Inland Container 
Depots (ICDs) have been set up to facilitate 
movement of containers to inland destina- 
tions, most of the existing internal container 
depots are i n  the nature of pilot projects like 
the ICDs at Delhi and Bangalore. Moreover, 
torealisethefull potential of thelCDs,it will 
be necessary to set up satellite Container 

Freight Stations (CFSs) as well. Even if there 
are 4 to 5 such CFSs per ICD, there will have 
to be roughly 100 CFSs for around 20 ICDs 
which isquite a modest number for a country 
of sub-continental size like ours. As aresult, 
massive investments will have to be made in 
the next few years if the scheme is really to 
takeoff. Since such investments (of the order 
of Rs. 200 crore per plan period) cannot be 
made by any single public sector agency, it 
seems necessary to enlist private sector 
participation to bridge the resource gap. We, 
therefore, recommend privatisation of ICDs 
as well as the associated satellite CFSs. 

Investment Profile For Railway Modernisation 

13.26 PGTR Report has given an expose' of the 
available technologies for enabling the Railways 
to globally double the volume of both passenger 
and freight traffic by the end of the century. But 
it has not assessed the capital investment required 
to achieve this objective. As such, the Report has 
confined itself only to a review of the Railway's 
Corporate Plan for 1985-2000. 

13.27 Railways' Corporate Plan envisages a 
total investment of Rs. 45,050 crore at 1984-85 
prices. Of this Rs. 25,050 crore will be provided 
from internal resources (Rs. 21,900 crore from 
Depreciation Reserve Fund - DRF and Rs. 3,150 
crore from other funds like Development Fund 
DF), Open Line Works Revenue (OLWR), and 
the balance of Rs. 20,000 crore is to be provided 
as fresh capital investment from the General 
Revenues. This investment profile assumes that 
it will be possible to achieve an operating 
ratio of $0.7 per cent after providing adequate 
contribution to DRF. It also provides for 
payment to General Revenues a dividend of 
Rs. 1,885 crore per annum at 6.5 per cent on 
the increased capital-at-charge which will be 
Rs. 29,000 crore in 2001) A.D. As shown in 
Table 13.2 below, a small deterioration in the 
operating ratio, say, from 82 to 85 per .cent 
will suffice to reduce the admissible additional 
capital from Ks. 20,000 crore envisaged in the 
Corporate Plan to Rs 15,000 crore. This is 
merely to say that the range of phase transition 
of the proposed capital investment becoming 
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remunerative or otherwise is very narrow so decides whether the proposed investment will 
that a slight fluctuation of operating ratio pay or not. 

TABLE 13.2 ESTIMATES OFRA~,WAY RESOURCES FOR  VESTMENT 
(Rs in Cmre) 

Operating ratio Net earnings Total admissible Existing capital-at- Additional capital-at- 
(Per cent) capital-at- charge charge charge admissible for 

investment 
(1) (2) (3) (4) (5) 
80 2,254 32.200 8,286 23,914 
81 2.142 30,600 8.286 22,314 
82 2,029 28.985 8,286 20,699 
83 1,916 27,371 8,286 19,085 
84 1,803 25.757 8,286 17,471 
85 1,691 24.157 8,286 15,871 
86 1,578 22,542 8,286 14,256 
87 1,465 20,928 8,286 12,642 
88 1.352 19.314 8,286 11,028 
89 1.240 17.714 8,286 9,428 
90 1,127 16,100 8286 7,814 
95 563 8.052 8,286 Nil 

13.28 The Railways must, therefore, conserve 
capital fund to be utilised for capacity works like 
electrification and doubling of crowded routes to 
the exclusion of other dispensable works like OIS, 
high speed corridors, heavy freight speed trains 
at 90 kmph and the like even if they are considered 
otherwise desirable. It will not suffice to be 
merely selective in the choice of capacity- 
enhancing capital works. It will also be necessary 
to economise expenditure as well as enhance 
revenue. For this, the Railways should do three 
things. First, they should close uneconomic 
branch lines especially those that serve no pur- 
pose now. Second, they should relate their tariff 
for passenger and freight traffic to the costs of 
haulage. Third, they should get organised to carry 
"other goods" traffic particularly along long dis- 
tance routes. The last mentioned aspect has 
already been dealt with in the previous sections. 
In the following paragraphs we will discuss the 
other two aspects. 

Pricing Policy of Indian Railways 

13.29 Pricing Policy of Indian Railways for 
freight traffic was reviewed for the first time after 
Independence by the Freight Structure Enquiry 
Committee (1955-57) under the Chairmanship of 
Justice A. Rarnamami Mudaliar. This was fol- 
Idwed, over two decades later in 1977-80, by the 
Rail Traffic Enquiry Committee (RTEC) headed 

by Dr. H.K. Paranjape. While the Mudaliar 
Committee dealt with freight structure for the 
carriage of goods traffic only, the scope of the 
Paranjape Committee was much wider. It covered 
the entire range of railway tariffs from freight 
rates to passenger fares, to tariff for coaching 
traffic like parcels, tourist cars and the like. 
Pricing Policy of Indian Railways is thus 
obviously too complex a topic with too wide 
ramifications to be part of our brief. We have, 
therefore, confined ourselves to making the fol- 
lowing two general observations on this impor- 
tant aspect of railway operations: 
(i) Our first observation is that of the two broad 

categories of services provided by the Rail- 
ways viz. coaching and goods, the former is 
a parasite of the latter. In the year 1984-85, 
for example, coaching expenses @s. 2,623 
crore) exceeded earnings (Rs. 1,691 crore) by 
Rs. 932 crore. Nearly 60 p e r  cent of this 
aggregate loss was contributed by 1 st and 2nd 
Class ordinary passengers. The losing items 
of freight traffic are listed in Annexure 13.1 
showing a total loss on this account of Rs. 
173 crore in 1984-85. As such, the total loss 
incumd on both passenger and freight . 
accountwas Rs. 1,lOScrore in 1984-85. If all 
traffic carried below cost by the Railways 
were to be charged its haulage cost, this 
would have resulted in an additional gross 
revenue earnings of Rs. 1,105 crore in 
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1984-85. As a result, the operating ratio 
would have been 79.55 instead of 96.25. The 
main cause of the heavy losses on coaching 
services appears to be the extremely low 
charge for ordinary 2nd class as compared to 
2nd class Mail~Express fare and even the bus 
fares. Annexure 13.2 shows the ordinary 2nd 
Class rail fares for various distances com- 
pared with the corresponding Mail and 
Express fares as well as bus fares charged in 
various States. It shows that ordinary 2nd 
Class fares are actually one half to two-thirds 
of the Mail and Express fares for leads up to 
500 kms. The Mail and Express fares are 
generally close to the prevailing bus fares in 
most of the States. We, therefore, wish to 
point out that there is scope for reducing the 
differential between ordinary and MaillEx- 
press fares for 2nd Class with a view to 
bringing them close to the actual cost of 
providing these services. If the rates charged 
are uniform for all trains, the operating ratio 
would be reduced by about 8 to 9 points as 
shown in Annexure 13.3. In view of the 
qualitative differences in the services pro- 
vided in ordinary and mail/express trains, a 
total elimination of the faredifferential would 
not perhaps be desirable, but the present 
differential should certainly be reduced sig- 
nificantly. Moreover, the recent fare structure 
on mail/express trains should also be 
reviewed to relate it more closely to the cost 
of services and the extent of comfort provided 
in various classes of travel. In regard to goods 
tariff, it will be observed from Annexure I 
that a number of commodities are carried by 
the Railways at a loss. The total loss on this 
account in 1984-85 was estimated at Rs. 173 
crore. The goods tariff structure also needs a 
careful review to reduce losses and to bring 
tariff closer to costs. Only in exceptional 
cases, the Railways should be called upon to 
cany goods below cost, say for example, to 
optimise capacity utilisation or build up 
future traffic. Any subsidies involved in 
railway haulage in the larger public interest 
should be taken care of by the Government 
and met from the General Exchequer. 

(ii) Our second observation is concerned with the 
issue of staff cost due to "overstaffing" on the 
railways. The question was considered by the 
Paranjape Committee and its main conclu- 
sion was that "any retrenchment in staff is not 
a practicable proposition. The question of 
staff cost has more recently been reviewed in 
the Railway Board's Corporate Plan for the 
period 1985-2000. Its main conclusion is 
reproduced below for ready reference: 

"Staff cost constitutes about 46 per cent of 
the total working expenses. In recent years, 
staff cost, at constant price, has risen sharply 
due to increase in real average wages per 
employee. Further increase in real wagesover 
the years would take place on account of 
rising standard of living and changes in 
composition of work force. The Railways 
would, therefore, have to control their staff 
strength in order to be able to achieve 
reduction in staff cost per unit of traffic. With 
improved technology, more efficient meth- 
ods andbetter trained work force, it would be 
possible for the Railways to carry the 
additional traffic over the next 15 years - 
without any significant increase in staff 
strength (not more than 0.3 per cent per year). 
It is estimated that with this measure, it would 
be possible to reduce staff cost per unit of 
traffic by about 20 per cent i n  real terms, over 
the next 15 years". 

This conclusion of the Railway Board has 
been reached by viewing staff productivity as 
mandays per unit of traffic, that is, passen- 
gerltonne kilometre. But, in the context of 
technological modemisation there is a more 
valid way of measuring staff productivity as 
mandays per train kilometre. Annexure IV 
shows the staff productivity in terms of train 
kms per manday on a number of railways. We 
must, however, acknowledge that such 
comparisons between different railways of 
the world are valid ceteris paribus, even 
though other conditions assumed to be alike 
are seldom so. For example, in many coun- 
uies the railways do not take into account the 
labour employed in production units and, in 
some cases, even track maintenance and other 
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jobs are done through contractual arrange- 
ments rather than departmental. Neverthe- 
less, one can always make allowance for 
different conditions and arrive at sone 
indicative though imprecise conclusions. 

Labour Productivity 

13.30 A glance at Annexure 13.4 will show, 
staff-wise, the Indian Railways' productivity is 
the lavest in the world. It is barely one fourth of 
the railways in the developed countries like the 
USA and Canada. Even if the Indian Railways 
succeed in achieving the goal set in its Corporate 
Plan 1985-2000, (increase of 0.3 per cent per 
annum during the next 15 years or aggregate 
increase of 4.5 per cent) the expected staff pro- 
ductivity would improve from 0.92 to only 1.7 
tmin km per manday, which will still be much 
lower as compared to many other countries. The 
main point at issue here is that technological 
modemisation of Indian Railways and staff con- 
servation, let alone a marginal increase therein as 
envisaged in the Corporate Plan, are two 
incompatible goals. Let us consider, for instance, 
track maintenance technology on a busy corridor 
like Mughalsarai-Delhi. It has to be technology 
intensive for the simple reason that traffic flow 
does not allow the traffic blocks required for the 
current labour intensive technology to work at all. 
The same applies to the phasing out of steam 
traction by introduction ofdiesel/electric traction. 
The changeover from steam to dieseljelectric 
traction should have reduced significantly the 
manpower requirements. But there is no evidence 
that this has happened so far. On the contrary, the 
system appears to be overmanned. A single 
instance will illustrate the extent of overmanning 
in this sphere. Currently, the Indian Railways 
employ about 50,000 staff to service 3 100 diesel 
locomotives in 30 majorlminor maintenance 
facilities. The Conrail system in the USA by 
contrast, employs a staff of about 2,600 to look 
after 2,600 locomotives with only one workshop. 
Such overmanning in varying magnitude occurs 
dso in other areas, such as diverse computerisa- 
tions now under way like passenger train reser- 
vations, inventory control, compilation of 
operating information and the like. These new 

technologies cannot yield their optiinum beraefits 
without phasing out the large unskilled and 
semi-skilled labour that is presently employed. In 
most cases it is not possible to retrain the old staff 
to work the new machines as, forexample, the 
permanent way gangman to work the hi tech 
machine for track relaying. Besides, even if that 
could be done, those requiring retraining would 
bea tiny fraction of thenumbersrendered surplus. 
If the Railways are to be modernized as con- 
templated, they will have to reuench the enor- 
mous manpower made redundant by the 
switchover from earlier obsolete labour-intensive 
technologies to their modem hi tech capitd- 
intensive substitutes. Otherwise, there isa serious 
hazard of the unpruned dead wood smothering, 
or at any rate greatly attenuating the modemisa- 
tion process under way. 

Even if we managed to double our train kms by 
2000 A.D. without any increase in manpower, 
staff pr~ductivity would only be 2 x 0.92 = 1.84 
train krn per manday, which is below that of the 
developed countries like the USA and Canada. 
Hence if we aim at even a modest productivity 
target of 2 train kms per manday, we will have to 
shedat least 100(1- 92) = 8 per cent of the surplus 
staff, instead of increasing it by 4.5 per cent as 
envisaged in the Corporate Plan. The total annual 
saving in staff cost by this modest reduction of 8 
per cent will amount to Rs 
(0.08)(1,536,000)(25,000) = Rs. 307 crore. 

13.3 1 We are, of course, aware that retrench- 
ment of surplus staff even to the extent of 8 per 
cent "is not apracticable proposition" as stated by 
the Paranjape Committee. But this is not to 
suggest that the Railways should not make even 
a long-tenn plan to contain their staff strength 
within reasonable limits, say, by the turn of the 
century. As mentioned above i t  is necessary to 
achieve a modest reduction of staff by a h u t  8 per 
cent. This requires the formulation of an appro- 
priate personnel policy based on: 
a) a careful review of staff recruitment in diverse 

categories particularly in obsolete categories or 
likely to be obsoleted by technological upgra- ' 
dation; and 

b) offer of attractive incentives like "golden 
hand-shakes" to induce staff of obsolete cate- 
gories to seek premature retirement voluntarily. 
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Gauge Conversion 

13.32 As mentioned earlier, it will be necessary 
for the Railways to economise on expenditure 
incurred, among other things, on gauge conver- 
sionand uneconomic lines. Both issues have been 
considered by a number of expert committees 
from time to time. As regards gauge conversion, 
a policy decision was announced in the Parlia- 
ment in 1971 that evely new line in future would 
be built as broad gauge and the existing metre 
gauge network would be progressively converted 
to broad gauge so that ultimately the entire rail- 
way network becomes of one gauge. But the 
implementation of the unigauge policy has since 
encountered serious difficulties. In view of the 
prevailing resource constraint, a welcome shift 
has now taken place in gauge conversion policy. 
Iiisfelt thatit is far cheaper to increase throughput 
on a high density metre gauge route by its tech- 
nological upgradation than by its conversion to 
broad gauge. It can be shown that the reckoned 
optimum capacity potential of a single line MG 
section is around 10 million GMT per annum in 
theloaded direction. Judged by this acid test, none 
of the high density MG routes is yet eligible for 
gauge conversion by a long way. The highest 
density is still only 5.3 GMT per annum on the 
22 km long double line Kishangarh- Mander 
Section on the Western Railway. The next highest 
density is 4.9 GMT per annum on the Western 
Railway. We, therefore, recommend that having 
regard to our permanent resource constraint the 
policy of conserving the existing MG network and 
increasing its capacity, where required, by tech- 
nological upgradation, should stay. 

Uneconomic Lines 

13.33 Let us now examine the question of 
curtailing the existing losses incurred on operat- 
ing uneconomic lines by closing them. This 
question h a  been examined ad nauseam by no 
less than seven high-level committees beginning 
with the Committee on Transport Policy and 
Coordination in 1959 and more recently by the 
Railways' Reform Committee in 1983. All of 
them, with the sole exception of the Uneconomic 

Branch Lines Committee of 1969 have recom- 
mended their closure in some cases with the 
caveat that if any State Government objects to 
their closure it should bear the operational loss. 
Unfortunately, the debate whether to close them 
or not continues till today without any decision. 
We consider the time for deciding the issue has 
come now, and these decisions could be taken 
along the lines recommended by the Railways' 
Reform Committee (RRC). 

13.34 RRCclassified 136 uneconomic lines into 
four categories as follows: 

(i) Category I consisting of 40 lines to be closed 
forthwith in view of the availability of ade- 
quateroad services to meet full requirements 
of the areas concerned. 

(ii) Category I1 consisting of 17 lines all in 
Gujarat; considered eminently eligible for 
closure especially as they are served by 
parallel roads some of which may need tobe 
strengthened because they are "Kutcha" 
roads temporarily unserviceable during the 
mon6bons. 

(iii) Category I11 consisting of five lines since 
surveyed for conversion to BG. Since only 
three of them have been selected for con- 
version to BG, the remaining two, namely, 
Raipur-Dhamtari (89 km NG) and 
Madurai-Bodinayakkanpur (90 itm MG) 
should be closed. 

(iv) Category IV consisting of 74 lines not rec- 
ommended for closure for strategic and other 
valid reasons. 

13.35 The Railway Board have already 
accepted the recommendation of RCC not toclose 
the 74 lines in Category IV. It is time that the 
Board consider RCC's detailedrecommendations 
to close the lines in Categories I to 111. In case any 
State Government persists in its objection to the. 
closure of any of these lines, the line may continue 
operating by deducting in full the loss incurred in 
running it from the grant payable to the State in 
lieu of passenger fare tax fixed by the Finance 
Commission. According to a statement of grant 
payable to each State (See Annexure 13.5) vis- 
a-vis the loss on 40 uneconomic lines listed in 
Category I, the total annual grant-in-aid to the 
State in lieu of passenger fare tax fixed by the 
Finance Commission was Rs. 23.12 crore as 
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against the total annual loss of only Rs. 4.96 crore 
on category 1 uneconomic branch lines in 
1981-82. The losses on the remaining 19 lines 
amounted to Rs. 2.67 crore per annum. Thus, the 
total losses in 1981-82 on the 59 lines recom- 
mended for closure were Rs. 7.63 crore whereas 
the grant-in-aid for the affected States exceeded 
the amount of losses by a factor of three. 

13.36 In conclusion, we would like to suggest 
that while uneconomic lines should be closed, 
new lines must not be constructed or even sur- 
veyed except on the basis of a long-term overall 
perspective plan for the expansion of the railway 
network as a whole. The practice of surveying or 
constructing new railway lines merely as addi- 
tional spurs to existing lines on an ad hoc basis 
and on Iocal/parochial considerations must be 
eschewed. For, as was pointed out in the Seventh 
Five Year Plan 1985-90 Volume 11, the traditional 
practice of laying additional trackage on existing 
trunk routes to create extra capacity has now 
reached a transition point of diminishing returns. 
It must give way to the development of alternative 
routes. Such an approach would enable the pro- 
vision of "missing links1' which could serve the 
following three purposes at one stroke, : (a) 
reduce transport effort and its cosr (b) open new 
areas; and (c) relieve congestion on crowded 
routes. A concrete example will clarify the posi- 
tion. A new line connecting Talcher to Sarnbalpur 
is a better alternative to the creation of more 
capacity on the existing highly saturated route 
Talcher to Sambalpur via Talcher-Khurda 
Raod-Kharagpur-Jharagudha-Sambalpur. We 
consider that the time has now come to draw 
detailed concrete plans to operationalise the 
abstract idea mooted in the Seventh Five Year 

Plan referred to above. It will ensure that the 
extension of the railway network in future pro- 
ceeds on the basis of a well conceived overall plan 
instead of the present ad hoc style of adding short 
spurs, disconnected from the mainstream, which 
do not add to system capability and result in 
operational losses. 

XIV ROADS AND ROAD TRANSPORT 

The first major attempt on the part of the 
Government in planning for road development 
was the so-called Nagpu? Plan (1943) which 
presented a twenty-year plan for the period 
194 1-6 1 assigning a functional classification to 
the road system consisting of national highways, 
state highways, major district roads, other district 
roads and village roads. Subsequently, due to the 
rapid agricultural and industrial development of 
the country, the need for a second twenty-year 
road development plan wasrealised. The Bombay 
Plan for the period 1961-81 was thus introduced 
with the basic objective of raising the density of 
road mileage from 26 to 52 miles per 100 square 
miles of the area. 

Present Status 

14.2 Since the beginning of the First Five Year 
Plan in 1950-51, there has been a steady and 
significant expansion of road development with 
the result that the total road length in the country 
at the end of the Sixth Plan was about 18 lakh 
kilometres (including 47 per cent surfaced) as 
against 4 lakh kilometres in 1950-5 1 (including 
39per cent surfaced). Thegrowth of roadnetwork 
over the period 1950-51 to 1984-85 is indicated 
in Table 14.1 : 

TABLE 14.1 LENGTH OF ROADS 1 W 5 1  TO 1984-85 
(in h s m d  b s )  

Year Total Surfaced 
(1) (2) (3) (4) 

Unsurfaced 

1950-51 397.6 156.1 241.5 

1960-61 
(39.3) 

705.0 234.4 
(33.3) 

i%P 
1970-71 917.0 397 .O 4%;) 
1980-81 1,534.3 it;::' 

$429) 
i;t2 

1984-85 1,772.2 33.0 9392 (57.1) 

(47.0) (53.0) 
Note: Figurea in bradcets indicate percentage of totnl 
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Deficiencies in the Road System 

14.3 Although there has been a sizeable 
expansion in the road length, nearly 36 per cent 
of the villages in the country are still without road 
connection and two-thirds of the villages are 
without all-weather roads. Only about 47 per cent 
of the road length is provided with a proper sur- 
face. The road density is only 0.46 km per sq. km. 
National Highways constitute only 2 per cent of 
the total network although carrying nearly 40 per 
cent of the total road traffic. Nearly 30 per cent 
of the length of national highways has a single- 
lane road pavement. At least one krn out of every 
3 kms of national highways is in need of urgent 
attention due to cumulative neglect of the past two 
decades. In the case of state highways which are 
mostly of single lane width (91 per cent), it is 
estimated that3 krns out of every fkms have poor 
riding quality and below standard geometries. 

14.4 The steep rise in traffic during the last 
decade, overloading of commercial vehicles and 
gradual use of multi-axled vehicles, have exposed 
the major weaknesses of the road system. As per 
the assessment made by the Roads Wing of the 
Ministry of Surface Transport, there are still 129 
kmsof missing links on national highways, 5,487 
krns need widening from single lane to two lanes 
and 1,794 krns require widening from 2 to 4 lanes, 
16,046 krns need pavement strengthening, 191 
towns require by-passes, 379 railway crossings 
need overbridges and 1,724 bridges require 

reconstruction. 
14.5 The inadequate capacity, insufficient 

pavement thickness and poor riding quality have 
led to increased cost of operation of vehicles, 
reduced travel speeds, wastage of fuel resources, 
a large number of road accidents and degradation 
in environment. According to 'Road Users' Cost 
Study' (1982), fuel wastage alone costs Rs. 500 
crore a year apart from losses in the form of tyre 
consumption, extra wear and tear of vehicles and 
their operating costs which total up to Rs. 2,000 
crore per annum. The economic loss due to 
accidents has been estimated at around Rs. 400 
crore per year and is mainly attributed to bad 
roads. 

Future Road Network 

14.6 The Ministry of Surface Transport (Roads 
Wing), at the request of the Steering Committee, 
has identified heavy density traffic corridors for 
the base year 1985 and for the horizon year 2000. 
The list prepared by the Ministry is based on the 
traffic census data collected on national highways 
in 1985-86 and future projections of traffic 
assuming an annual growth of 7.5 per cent for 
cars, buses and trucks (there is already evidence 
of traffic growing at the rate of 15 per cent in 
certain corridors) and 10 per cent for motor cycles 
and scooters. Table 14.2 summarises the emerg- 
ing position. 

TABLE 14.2: TRAFFIC VOLUMES IN THE YEARS 1985.1995 AND UXX) - ALL INDIA 

Traffic Density hngth of heavy density Road Corridors (in lans) as in the year 
(in PCUS) 

1985 1995 2000 

10,000-15,000 5,278 
15.00 1-20,000 1.861 
20,001 -25,000 935 
Above 25,000 497 

Total 8371 

14.7 In the year 2000, the total length of roads 
having daily traffic within the range of 10,000 - 
25,000 passenger car units &us) and beyond 
25,000 pcus will come to 22,400 kms. The 
capacity of a two-lane section is assumed to be in 
the range of 10,000 - 15,000 pcus. Thus, nearly 

18.732 22.400 

18,000 krns of the present network will need to 
be widened to four lanes by the year 2000. For 
such comdors where traffic volume is likely to 
exceed 25,000 pcus, it will be desirable to plan 
for limited access highways. 

14.8 The critical sections in fourteen corridors 
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where density of traffic is expected to increase to 
25,000 pcus and above are the following: (i) Delhi 
- Arnbala - Jalandhar - Pathankot - Jarnmu; (ii) 
Delhi - Ghaziabad - Meerut; (iii) Delhi - Jaipur - 
Ahmedabad - Bombay; (iv) DeIhi - Kanpur - 
Varanasi - Dwgapw - Calcutta; (v) Bombay - 
Pune - Bangalore - Madras; (vi) Madras - Din- 
digul - Madurai; (vii) Bangalore - Coirnbatore - 
Cochin - Trivmdrum; (viii) Madras - 
Vishakhapatnam - Bhubaneswar - Calcutta; (ix) 
Agra - Indore - Nashik - Bombay; (x) Delhi - 
Hisw, (xi) Lucknow - Kanpur; (xii) Bangalore - 
Mysore; (xiii) DhuIe - Nagpur - Raipur and (xiv) 
Hyderabad - Vijayawada (see Annuxwe 6.7). 
According to the Ministry of Surface Transpon, 
nearly 5,000 kms of Expressways would be 
needed in these corridors by 2000 A.D. 
Expressways besides facilitating speedy traffic 
will be conducive to introduction of multi-axled 
vehicles which should save fuel consumption and 
increase productivity of road transport. Detailed 
techno-economic studies should be undertaken in 
order to prepare a phased programme for the 
development of the system. 

14.9 The expressways could be developed in 
stages i.e. a two-lane carriageway with proper 
traffic restrictions in the first phase (as is the 
practice in vogue in some countries like Korea 
andphilippines) with asecond carriageway added 
in due course. However, expressways must have 
full access control and even four-lane routes 
would need to have partial access control. This is 
necessary toavoid ribbon development which has 
already reached alanning proportions along most 
national highways. 

State f-Iighways and Major District Roads 

14.10 State highways and major district roads 
with an existing road length of 2.49 lakh krns play 
a vital role in providing linkage with the national 
highways,imporrant towns of adjacent States and 
within the State. The major district roads not only 
traverse each district but also serve areas .of 
production and markets. The development of 
these roads in the past has been rather slow (3.5 
per cent per annum) whereas the traffic has been 
growing much faster at about 10 to 12 per cent 
pex annum. By the year 200, at least 25 per cent 

of the existing state highways should have two- 
lane pavement and about 50 per cent an inter- 
mediate (5.5 metres) pavement width. As regards 
the major district, roads, 25 per cent of their length 
should have an intermediate pavement width by 
2000 A.D. Besides, a substantial expansion is 
needed of the existing network of state highways 
and major district roads, the former from 95,500 
to 1,45,000 kms and the latter from 1,53,000 to 
3,00,000 krns. 

Other District Roads and Vill~ge Roads 

14.1 1 Thereare 5.8 lakh villagesof various sizes 
in the country, and only 35 per cent of them are 
connected by all-weather roads. The development 
of m a l  economy depends a great deal on the 
availability of proper road system. Besides, it 
provides gainful employment to millions of 
unemployed and under-employed rural popula- 
tion. Government has given special attention to 
the development of rural roads by including them 
under the Minimum Needs Programme (MNP). 
As a consequence, outlays are earmarked and 
funds cannot be diverted to other sectors. Rural 
roads are also constructed under the various 
programmes for alleviation of poverty initiated 
by the Government, such as the Rural Landless 
Employment Guarantee Rogramme (RLEGP), 
National Rural Employment Programme 
(NREP), Command Area Development (CAD), 
Tribal Development Plan, etc. It is, therefore, 
necessary that by the turn of the century, all 
villages with a population of 500 and above 
should be connected by all-weather roads. The 
road network should be so planned that an all- 
weather road is available at a distance of less than 
3 kms in plain areas and 5 kms in hilly terrain. 
Road links in the hilly areas should be provided 
on the basis of groups of villages in  view of low 
density of population in villages. Emphasis 
should be on the construction of at least bridle 
paths and foot-bridges in stretches with scattered 
population. 

14.12 This is, no doubt, a stupendous task as it 
will involve doubling of rural road network from 
10.99 lakh krns to21.89 lakh krns. Plans for rural 
mads may be prepared on Statewide basis which 
s h o a  aim at optimisation of Ihe network length 
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and integration of the rural road system with the 
secondary and primary road systems. Some of the 
roads for connecting small villages are likely to 
be low-volume roads and may remain so for the 
next 15 years. There is no need to commit large 
expenditure in acquiring a wide right-of-way and 
designing geometric elements for high speeds, 
etc. Many of these roads could have gravel layers 
on top, dispensing with costly materials. 

Maintenance of Roads 

14.13 The existing primary and secondary road 
systems which constitute the main road network 
of about 2.8 lakh kms carry maximum traffic, in 
terms of both volume and intensity of the axle 
loads. According to the Axle-load Survey con- 
ducted on the national highways under the aus- 
pices of theRoads Wing of the Ministry of Surface 
Transport, 25 to 30 per cent of vehicles plying on 
these roads had axle loads exceeding the per- 
missible limit of 10.2 tonnes. Their damaging 
effect wasestimated tobe almost four to five times 
that of the permissible axle loads. Even the 
periodical surface renewals are not carried out to 
the desired extent. Proper maintenance of roads 
merits urgent attention of the Government in the 
interest of prolonging the life of the roads. The 
preventive maintenance will not only reduce the 
cost of operation of vehicles but will also prove 
to be a very cost effective option. 

14.14 The maintenance situation of national 
highways and secondary roads is far from satis- 
factory. The maintenance needs are, at present, 
assessed on an ad hoc basis; there is no scientific 
assessment of these needs. The net effect is that 
even the meagre funds are not distributed 
according to priorities based on traffic intensities. 
So far as urban roads are concerned, inadequate 
storm water drainage facilities, indiscriminate 
and unplanned cutting of roads, etc. have affected 
smooth traffic flows. 

14.1 5 The rural roads of about 9.13 lakh kms of 
length, constructed during the last decade under 
the Minimum Needs Programme and other Plan 
schemes, require to be maintained on a priority 
basis to avoid their disintegration. Besides, a 
change in the mix of vehicles is expected with 
more of mechanised vehicles like LCVs and 

tractor-trailers. Such vehicles, for fuel efficiency 
andreduced operating costs, will certainly require 
better maintainedroads. It will, thus, be necessary 
to give high priority to proper maintenance and 
improvement of the roads already constructed. 

14.16 Maintenance planning needs to be mod- 
ernised by establishing a highway condition 
survey system asa routineexercise. There is, thus, 
an urgent need to introduce an efficient mainte- 
nance management system so that information is 
available, on a regular basis, relating to condition 
of the road network, maintenance requirements, 
and availability of tools and equipment. Efforts 
should be made to modemise maintenance tech- 
niques, besides effecting manpower planning, 
training and development. The maintenance 
management system involving collection, storage 
and analysis of a large volume of data should be 
gradually computer-based. It is suggested that a 
separate Maintenance Cell should be created 
under the Roads Wing headed by achief engineer 
for attending to the tasks envisaged above on a 
full-time basis. 

Future Road System and Technology Upgrada- 
tion 

14.17 The magnitude of traffic volume proj- 
ected along the major road corridors and the 
introduction of inter-urban sections of 
expressways and highways by the turn of the 
century, call for adequate technological inputs in 
certain crucial areas viz., road design, pavement 
design, construction management, effective road 
maintenance, bridge engineering, highway 
safety, research and development (R & D), human 
resource development, etc. These measures are 
essential to reduce energy consumption, bring 
down vehicle operating costs, enable faster and 
safer travel, and ensure preservation of environ- 
ment. Road designs must incorporate in-built 
safety measures in view of the mounting rate of 
road accidents. So far as existing roads are con- 
cerned, accident spots/sections should be identi- 
fied and action plans drawn up for correcting the 
situation. 

14.18 Lately, the global developments have 
brought into sharp focus significant effect of 
pavement conditions on the road user cost and the 
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desirability of optimising pavement investments effective system of review and getting feed-back 
in the overall interest of minimising trans- information should be so developed that the 
portation costs. The pavements must be so specifications, standards and design P - ~ S  
designed as to withstand the pmjected heavy evolved are more lealistic and based on actual 
traffic and have a life of 15-20 years so that its field requirements. 
maintenance is easy. In this regard, adequate 14.22 There ate a mmber of Highways 
quality conml and proper time scheduling are Reseatch and Traffic ~~h Stationsunder the 
essential. It should be made obligatory for the State PWDs. Also there are numerous road lab- 
prospective contracting agencies to use modem oratories engaged in day to day investigations, 
equipment and employ qualified engineers for design problems and quality control. The role of 
quality conuol. New specifications, improvised these Research Stations becomes crucial in view 
materials and revised methods of construction of the increased highway construction activitia 
should be evolved. especially under the Rural Roads Programme. 

14.19 The huge investment on modemisation of 'Ihe capabilities of the Research Stations will, 
road system will prove futile unless effective accordingly, have to be augmented. 
traffic management measures are enforced. State 
Public Works Departments (PWDs) should have Financing of Road Comtrucdon and Mainte- 
traffic management cells with requisite infra- nance 
structure, equipment and bained personnel for 
regular monitoring of traffic flow conditions, 14.23 The investment on roads in the various 
accident investigation and correction of bottle- FiveYearPlansshows that theshareof road sector 
necks to traffic flows, etc. has come down from 6.7 per cent in the First Plan 

14.20 A lkge number of bridges have been built (1951-56) to 2.9 per cent in the Seventh Plan. The 
in the country since Independence. It is suggested share of National Highways in the Five Year Plans 
that with the development of a computerised data has declined progressively from 1.4 per cent in 
bank, a system of regular monitoring of road the First Plan to 0.7 per cent in the Seventh Plan 
bridges and cross drainage works should be in spite of the fact that they carry nearly 40 per 
introduced to enable timely detection of cent of the total mid traffic. The periodic main- 
impending problems and carrying out rectifica- tenance of the system has been adversely affected 
tion,@reventive measures. Annual condition sur- due to paucity of resources. A stage has reached 
vey of the bridge structures should be taken up where the system has almost become obsolete, 
for identifying those needing strengthening, impeding the productivity in the road transport 
repair or replacement in order of priority. In case sector just at the time when the motor vehicle 
of new bridges, the thrust should be towards: (i) industry is on the threshold of technology 
adoption of longer spans by using in-situ canti- upgradation. 
lever construction; (ii) introduction of 14.24 A rough cost estimate by the Ministry of 
computer-aided designs; (iii) changes in design Surface Transport for the development of various 
practices to cater to heavier loads; and (iv) use of categories of roads to meet the requirements of 
modem equipment. projected traffic over the period 1990-2000 A.D., 

14.21 So far as nual roads are concerned, comes to Rs. 67,000 crore (1987 price level). 
material surveys and preparation of pavement These estimates, prepared by the Ministry indi- 
designs and specifications appropriate to ser- cate the order of mangnitude if the road devel- 
viceability levels required and use of local low- opment requhments ate to be met satisfactorily. 
cost materials for minimisation of cost, are The actual programme will, of course, be 
necessary. Emphasis should be laidon developing determined on the basis of a careful assessment 
appropriate technologiesrelevant to hilly terrains of priorities and Ihe extent of resources that can 
and plains, with due regard to the limited avail- possibly be mobilised, 
ability of construction equipment and related 14.25 As regards the maintenance of roads, it 
facilities and skills. It is recommended that a very has been ob-4 that the allocation of fm& has 
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not been commensurate with the norms worked purview of the Fund and a cess of 5 per cent of 
out by the Technical Group set up at the instance the basic cost of diesel has been levied. It is 
of the Ministry of Surface Transport. The mag- estimated that the hike in levy would net in nearly 
nitude of gap varied from 17 to 3 1 per cent during Rs 320 crore a year for credit to the Central Road 
1980-85 in case of national highways and nearly Fund. It is for the frst time that nearly 35.5 per 
37 to 93 per cent in respect of State highways. cent of the accruals to the Central Road Fund has 
The situation is still worse as regards the lower been set apart for the development of national 
category of roads. According to a study made by highways. Even after this, nearly Rs. 200 crore 
the Transport Division of the Planning Com- are estimated to be available to the State for 
mission, a sum of Rs. 2,500 crore (at 1986-87 development of roads against the present alloca- 
price level) would be required to maintain the tion of Rs. 10 crore. While we welcome these 
diverse categories of roads in a reasonably sat- steps toaugment theresources of the CentralRoad 
isfactory condition. Fund, we suggest that the Government should 

revise the constitution and functions of the Cen- 
Need for Augmentation of Resource ual Road Fund to be organised somewhat along 

the lines of the Highway Trust Fund in the USA. 
14.26 It is obvious that investment on roads It is understood that the receipt from the federal 

would need to be considerably augmented. In motor fuel taxes (levied at the rate of 9 cents per 
view of the difficult resource position, it is gallon on gasoline) and the taxes on motor 
extremely necessary to explore innovative ave- vehicles and automotive parts are credited to this 
nues for mobilisation of resource apart from the Fund. The funds thus generated are required to be 
usual plan resources. The Ministry of Surface exclusively utilised for works related to highway 
Transport has come up with certain proposals development. 
which merit serious review and consideration, (ii) Another possible avenue for mobilisation of 
These are given below: resources for the Road Sector could be the toll- 
(i) Levy of an additional cess on petrol and diesel based highway projects. The Government has 
earmarked to be spent exclusively in road already decided to invite private sector to take up 
development. construction of some of the toll-based highways 

There already exists a system of earmarking a projects. It is, of course, not yet clear as to how 
small portion of the tax on fuel to the Road Sector, much contribution the private sector can possibly 
which came into operation in 1929, followingthe make with or withoutrecourse to borrowing from 
recommendations of the Jayakar Committee. The banks and financial institutions. 
fundso created iscalled CentralRoadFund which (iii) Some additional resources could also be 
is non-lapsing and derives its revenue from cus- raised through the capital market by issuing 
toms and excise duty on taxed motor spirit, The bonds, etc. The Indian Roads Construction Cor- 
fundis governedby aresolution of theparliament. poration, a public sector undertaking under the 
The rate of accrual to the Fund was initially 2 Ministry of Surface Transport, could possibly be 
annas per gallon which was subsequently raised permitted to raise funds through market borrow- 
to 2-1/2 annas per gallon (3.5 paise per litre). ings for taking up certain selected National 
Although the price of petrol has gone up to nearly Highway Projects as toll roads. Alternatively, on 
Rs. 8.50 per litre, thecess continued to be3.5 paise the lines of the Indian Railways Finance Corpo- 
per litre till recently. Thus, in percentage terms, ration, Indian Highway Finance Corporation or 
the cess has come down from 25 in 1931 to 0.4 some such agency could be set up for generating 
in 1988. Keeping in view the growing demand resources for the Road Sector. The Corporation 
from the Road Sector, the Parliament through a could raise resources by floating Highway Bonds. 
resolution approved in May, 1988 an enhance- It could service and manage the bonds and 
ment of the levy to 5 per cent of the basic cost of advance loans for toll-based National Highway 
petrol. Besides, diesel which was not used in the Projects including bridges, and recover them 
country in 1929, has also been brought within the through toll earnings together with interest. 
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14.27 Govemment could also consider making 
the road sectorapart of the "Infrastructure Sector" 
so that the issue of Highway Bonds falls into the 
general policy of the Government of permitting 
Bonds to be floated for infrastructure develop- 
ment activities like railways, power, telephones. 
It is also suggested that road construction should 
be treated as an "Industry" so as to facilitate loans 
on easy terms to pri~tefpublic sector undertak- 
ings for taking up toll-based highway projects. 

14.28 As regards roads in the metropolitan 
areas, their benefits go to property owners as well 
as to trade, industry, employers, etc.. State Gov- 
ernments might examine the possibility of mak- 
ing these beneficiaries pay by imposing some 
kind of a cess which may be diverted towards 
financing of repairs and maintenance, replace- 
ment and construction of roads in the metropol- 
itan cities. 

14.29 As regards rural roads, apart from the 
funds earmarked as part of the Mnimum Needs 
Programme and various rural employment pro- 
grammes, beneficiary participation should be 
utilized as a supplementary funding source (direct 
and indirect). 'Shrarndan' should be encouraged 
towards developmental infrastructure meant for 
use by the local population. Massive effort is 
called for to organise communities and mobilise 
people's contribution to ma1 development. 
Unless mobilisation of community's contribution 
is done on a major scale, we see little chance of 
any significant step up in rural road development 
in the country. State Governplents may also 
consider introducing special schemes like Market 
Committee Fund Schemes which are already 
working satisfactorily in Punjab and Haryana and 
the Krishi Upaj Mandi Scheme of Rajasthan. The 
funds so collected could supplement the plan 
resources for construction of rural roads. 

Institutional Arrangements for Lung-term Plan- 
ning 

14.30 The Roads Wing of the Ministry of 
SurfaceTransport is primarily concerned with the 
planning, investigation, design, construction, 
maintenance and monitoring of national high- 
ways, besides roads of inter-state or economic or 
srmegic importance in the State Sector. It is alSO 

supposed to act as a repository of technical 
expertise and disseminate technical know-how to 
various State PWDs and other agencies. It has, 
however, been observed that it is not fully 
equipped in respect of : (a) corporate planning; 
(b) transport planning and (c) technology upgra- 
dation. The Planning Cell in the Roads Wing is 
mainly concerned with routine and day-tday 
planning activities relating to the current Five 
Year Plan. It is not presently equipped to under- 
take long-term perspective planning. 

14.31 Likewise, the existing Traffic and 
Transportation Cell in theRoads Wing is engaged 
primarily in miscellaneous traffic engineering 
activities pertaining to road junctions, use of 
traffic control devices, road safety, etc., for the 
whole national highway system. There is need for 
organising continuous studies regarding road 
transport growth, origin-destination characteris- 
tics of truck traffic, modal changes in the rural 
areas, and operating costs of new generation of 
vehicles. This could help in evolving appropriate 
solutions to the problems facing the road sector. 
More stress should be laid on utilisation of the 
results of proven research for improving highway 
planning, design. construction and maintenance 
techniques. 

14.32 As regards the Research and Standards 
Cell in theRoads Wing, at present most of its time 
is devoted to standardisation, drafting of speci- 
fications, ordinary research projects, general 
policy matters related to National Highway 
Development, preparation of miscellaneous 
technical circulars, etc. This cell would, however, 
need to give more attention to upgrading the 
technology in highway constntction keeping in  
view the quality, cost effectiveness, time con- 
straints, etc. required for the implernentation of 
the proposed road development programmes. 

14.33 Considering the shortcomings in the 
long-term planning for road development, it is 
reco~nmended that a separate Research and 
Development Organisation should be set up under 
the Roads Wing with three different units dealing 
with corporate planning, transporntion planning 
and technology upgradation. This organisation 
could virtually be a think tank' for road devel- 
opment unhampered with the routine work 
relating tonational highway network. This should 



VOL. 3 NO. 4 PERSPECTNE PLANNING FOR TRANSPORT DEVELOPMENT 

be organised broadly on the lines of the Research 
and Development Office attached to the Federal 
Highway Administration in the USA. There 
should also be a separate unit in the Research and 
Development Organisation which should not 
only maintain effective coordination with the 
State Highway Departments, but also xt stan- 
dards for road construction, provide guidelines 
for surveys and investigations and maintain 
computerised data in respect of the State High- 
ways. 

14.34 In the States, by and large, a similar 
situation exists so far as long-term road planning 
is concerned. Even comprehensive traffic volume 
counts are not being conducted barring the case 
of one or two States. The data for intra-regional 
and other urban movements is also very sketchy. 
Necessary traffic studies which provide essential 
inputs for long-term planning of road projects 
should be carried out on a regular basis along the 
State Highways under the aegis of the Planning 
Wing of the State PWD. Simulraneously, capa- 
bility has to be created for pragmatic use of the 
results of the resrmh being carried out m various 
State Highway Research stations and laborato- 
ries. This emphasises the need for creating ade- 
quate organisational support for planning and 
designing of road projects at the State level. There 
should be a separate cell dealing with research 
and development in the highway department of 
each State and maintaining close coordination 
with the Research and Development Organisation 
recommended to be set up at the Centre. 

14.35Finally, it is noted that the highway sector 
has become diffused and fragmented. A number 
of Ministries are now involved in highway 
transportation with the result that there is no 
cohesive direction as regards policy planning, 
technical standard, highway safety, research and 
development. There is no single agency which is 
responsible for long distance arterial routes a7 
well as roads in urban areas arid development of 
rural roads. Earlier, the Roads Wing of the Min- 
isay of Surface Transport served as a focal point 
under one roof. Logically speaking, the Roads 
Wing should be the nodal agency for overall 
coordination and policy in regard to highway 

transportation. This should cover not only, all 
categories of roads but also traffic and transpor- 
ration planning, road transport and safety. 

Road Transport 

14.36 During the last four decades, road trans- 
port has come to occupy a dominant position in 
the overall transport system of the country. 
Freight traffic hy road has increased from mere 6 
billion tonne kms (BTK) in 1950-5 1 to an esti- 
mated 210 BTK in 1984-85 and passenger traffic 
from 23 billion passenger kms (BPK) to about 800 
BPK during the same period. The share of road 
transport in the total traffic has increased signif- 
icantly with a corresponding reduction in the 
share of the railways over the period. This is 
attributed mainly to the flexibility and reliability 
of road transport and the door-to-door service it 
providesatcompetitivecosts. It may also, in some 
regions, be accoi~nted for by inability of the 
railways to meet traffic demands because of their 
capacity constraints. 

Goods Tran~poxt System 

14.37 Road freight services are provided mainly 
by single m c k  owners in the private sector who 
own nearly 90 per cent of the total trucking fleet 
in the country. During the ten-year period, 
1975-76 to 1985-86, the production of medium 
and heavy trucks has nearly doubled while that of 
the Light Commercial Vehicles (LCVs) has 
increased more than five-fold as shown in table 
14.3 below. The total number of goods vehicles 
in the country increased from 3.50 lakh in 
1975-76 to 8.30 lakh in 1985-86, i.e., by about 
9.4 per cent per annuarn. 

14.38 The utilisation of vehicles fleet has been 
low: according to one estimate, it is not much 
more than 60 per cent. Main factors accounting 
for low utilization are: (i) a high proportion of 
ovemged vehicles; (ii) absence of assured loads 
owing to individual truck owners being lone 
operators; (iii) poor facilities for loading and 
unloading at terminals leading to abnormal 
detentions; and (iv) detentions at multi-point 
octroi posts. Steps were taken recently to improve 
the productivity of road transport industry 
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through liberalisation of issue of national and 
zonal permits and abolition of octroi by as many 
as 19 Sta&%/Union Temtories. More recently, the 
Government has also introduced the scheme for 
huck parking complexes to be set up at convenient 
locations with .facilities for refuelling, supply of 
spare parts and repairs, etc. The Ministry of 
Surface Transport is required to meet the cost of 
the land and internal roads. The scheme is being 
implemented as a pilot project through the Truck 
Highways Amenities Societies (THAS), and 
needs to be extended to all the States in the 
country. 

14.39 Transport Nagars are proposed to be set 
up in the outskirts of major cities to provide 
loading and unloading facilities, transport oper- 
ators' offices, parking areas, services by banks, 
post offices, canteens, etc. An early 
implementation of the scheme by the State 
Governments should help create an environment 
for the formation of cooperatives of small truck 
operators. The truck owners', cooperatives could 
link up their operations closely with large 
undertakings to reduce their risks and costs and 
avoid unhealthy competition. 

Year Total No. of vehicles regis- Production of medium and Produdion of light canmer- 
t e d  heavy commercial vehicles cia1 vehicles 

1975-76 350.393 24.483 6.666 

Regulatory Measures permits issued by other States are plying on 
already congested roads in Maharashtra. A sim- 

14.40 The Motor Vehicles Act, 1939 is being ilar situation has arisen in other industrially 
amended and the Bill shortly to be introduced in advanced States. It is to be hoped that this will not 
the Parliament incorporates several amendments result in any unhealthy competition for long 
liberalising the present regulations. Meanwhile, distance haulage at the cost particularly of short 
the CenW Government through an Ordinance haul services provided by the industry. 
issued in January, 1986, has removed the ceiling 
on the number of national permits for public Taxation 
carriers to be issued by the State Governments 
and Union Temtories. Permit holders are now 14.42 The various taxes being imposed on road 
authorised to operate in any five States subject to transport by the Central and State Governments 
payment of multiple taxes. There has been a and the local bodies are: (a) excise duties on 
significant increase in the number of national chassis and components; (b) customs duties; (c) 
permits since the removal of quotarestrictions. In motor vehicles tax generally termed as road tax; 
the country, as a whole, the number of national (d) passenger tax and goods tax, either amal- 
permits increased from 25,045 to 56,620 in a gamated with road tax or separately charged, (e) 
single year. entry tax at the State borders; (f) toll tax levied at 

14.41 The liberalisation poiicy and removal of octroi checkposts; (g) toll levied at bridges 
quota system have led to a significant increase in wherever applicable; (h) sales tax (Central- 
traffic on the national highways and State high- States). 
ways. It has been observed that as against 9,174 14.43 Road transport is one of the most heavily 
national permits issued by the State of taxed industries. According to the Indirect ' b x -  
Maharashtrs nearly 40,000 trucks with such ation Enquiry Committee (1977). a multitude of 
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taxes imposed by the Centre and the States affect particular, the taxes on motor transport have 
its main capital goods, namely, trucks and buses become a major source of resource mobilisation 
as well as products consumed in its operation. for the States. Table 14.4 indicates the extent of 
Road transport also gets taxed as a service over increase in revenues of the Union Government, 
and above the taxes paid on the products needed States/UTs from taxes and duties within their 
for its operations. During the last decade in share and control between 1974-75 and 1985-86. 

TABLE 14.4REvENUERECEIPTS OF THE UNION GOVERNMENT, STATES AND UNION ~ ~ R I E S  FROM THE TAXES/DUTIES 
ON MOTOR TRANSPORT 

Taxes 1974-75 1985-86 Compound Growth 
(Rs in lakh) rate per annum 

(per cent) 

(a) Union Duties 
(i) Motor Spirit 83.58 3,28.70 13.3 
(ii) Diesel Oil 1.76.74 8,41.24 15.2 

(iii) Motor Vehicles 1.47.32 5,60,50 12.9 
(ti) State Taxes 

(i) Motor Spirit 3.85.00 7.54.62 6.3 
(Sales Tax) 

(ii) Tax on Vehicles 25.00 22,72 -(l.O) 
(iii) Taxes on passengers and 62,W 4,39.68 19.5 

goods 
Source: I. Resewe Bank of India - Currency and Finance Report (1V5-76 and 1985-86). 
11. Indian Economic Statistics - Public F i ~ n c e  (December, 1987). 

14.44 There are wide variations in the rates of 
taxes from State to State. For instance, a two- 
tonne goods vehicle in Delhi is required to pay Rs 
3 10 per annum, as against Rs 3,600 in Rajasthan. 
No recent study has been made to determine the 
incidence of taxes on costs of road haulage. 
However, a study made in 1977 by the Indirect 
Taxation Enquiry Committee had shown that 
pervasive and multi-stage taxation on manufac- 
ture and sale of trucks and buses resulted in a 
cumulative levy amounting to 58.9 per cent of tax 
exclusive-price. Taxes on motor transport need to 
be rationalised both on social and economic 
considerations not only to reduce the cost of 
operation but also to ensure the development of 
an efficient and technology progressive road 
transport industry. The tax structure should sup- 
port cost-effective modes of transport best suited 
for specific applications such as the higher pay 
load, multi-axled vehicles and truck-trailer 
combinations. 

Octroi 

14.45 While there is general appreciation 
among the State Governments of inhibitory 

nature of the octroi levied by the local bodies and 
the scope for malpractices it provides, there are 
still a few States where octroi continues to be 
levied. These are Punjab, Haryana, Jammu & 
Kashmir, Orissa, Rajasthan, Uttar Pradesh, West 
Bengal, Gao and Union Territories of Delhi, 
Daman & Diu, Pondicherry and Andarnan & 
Nicobar Islands. There were recently strong 
agitations in Maharashtra by truck operators 
demanding the abolition of octroi and the State 
Government has finally announced its abolition 
from May, 1988. However, its actual imple- 
mentation has been stayed for the present. The 
Ministry of Surface Transport will have to 
continue its efforts to pursue the abolition of 
octroi in States/UTs where it is still levied. The 
Ministry of Urban Development has recently 
constituted a Working Group to go into the 
question of exploring alternate sources of revenue 
for the local bodies in place of octroi. It is to be 
hoped that these steps would lead to abolition of 
this most irksome levy on road transport. 

Passenger Transport System 

14.46 Road passenger transport services are 
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being provided both by the public and private 14.50 AS discussed earlier, appropriate mea- 
sectors in the country. In three States, namely, sures need t~ be taken urgently to rationalise 
Gujarat, m a h t r a  and Haryana there is a total taxation of road transport industry. A substantial 
nationalisation of stage carriage services. How- relief in tax burdens of STUs might enable them 
ever, in the rest of the country, private sector still to increase their supplies and save funds for better 
has a substantial share of operations. The share of maintenance and replacement of vehicles. ?he 
nationalised buses in the country, as a whole, management structure of STUs also needs to be 
declined from 45 per cent in 1980-81 to nearly 39 reviewed to give them greater autonomy in the 
per cent in 1985-86. pattern of services provided, fare structure and 

14.47 There is no uniform pattern of manage- personnel management. Productivity of some of 
ment of passenger bus services in the public the STUs is fairly low and concerted efforts need 
sector. Some of the States have established to be made to increase their efficiency of man- 
Corporations under the Road Transport Corpo- agement. 
ration Act, 1950 while others are operating either 14.51 Financial constraints of the STUs are not 
through Companies registered under the Indian likely to ease significantly in the coming few 
Companies Act or departmental undertakings or years. Passenger travel demands, on the other 
local bodies. There are wide differences in the hand, are increasing with the growth of urbani- 
performance, efficiency and productivity of the sation and changes in lifestyles of people. The 
State Transport Undertakings (STUs). Most of railways, owing to their capacity constraints and 
them face serious financial constraints as they shortage of coaches and locomotives, are unable 
need fresh capital contributions from Govern- to meet the demands of passenger travel. Indeed, 
ment for augmentation and replacement of their the railways in the interest of their financial 
overaged buses and expansion of the fleet. In viability, should divert short distance passenger 
1985-86, the percentage of overaged buses with traffic to road transport wherever possible. These 
STUs was as high as 51 in North Bengal, 42 in considerations should point to the imperative 
Kerala, 29 in UP and 26 in Rajasthan. necessity of increasing the participation of the 

14.48 A scheme for the establishment of the private sector in road transport services. The State 
Central Road Transport Development Finance Governments should therefore, take a flexible 
Corporation has been under consideration of the approach and even the States with commitments 
Government of India for sometime back. The for hundred per cent nationalisation should 
Transport Development Council has constituted reorient their policies to permit operations of 
a Working Group to identify possible additional private services. Indeed, the coming decade 
channels of resources to fund the proposed Cor- presents an opportunity and a challenge for pro- 
poration. The Corporation is expected to assist the motion of private sector participation both i n  
SRTUs in financing modernisation of their bus freight and passenger transport in an organised 
fleet. way. 

14.49 One contributory factor for the poor 
financial position of the STUs is the heavy inci- Urban Transport 
dence of taxes levied on the various inputs for the 
road transport industry. Wide variations exist in 14.52 As explained in Chapter 11, urban pop 
the amount of taxes levied in different States. ulation in the country has been increasing rapidly 
Thus, the tax burden per bus (including motor and if the present trends continue, one-third of the 
vehicle tax and passenger tax) in 1986-87 was country'spopulation will be living in wban areas 
estimated to be of the order fo Rs 47,000 in Tamil by the year 2000. The increasing trend of urba- 
Nadu, Rs 48,000 in Andhra Pradesh, Rs 85,000 nisation has led to a rise in the inter-wban and 
in Gujarat, Rs 91,000 in Rajasthan and Rs inua-urban movement of goods and passengers. 
1,87,000 in Haryana. The incidence of tax per bus, It is observed that the overall journey speeds at 
on an average, went up from Rs 50,900 to Rs present in large cities have declined to 20 to 25 
67,500 during the period. kmph; while in central business areas, these are 
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as low as 5 to 12 kms per hour. The accident rate 
too in cities has gone up to 33 per cent of the total 
number of accidents in the country. The major 
deficiencies in the cities are: (i) narrow width of 
roads; (ii) inadequate right-of-way; (iii) poorly 
designed intersections; (iv) lack of segregation of 
traffic, etc. 

14.53 According to a study of travel charac- 
teristics, nearly 124 (BPK) of travel was made by 
public transport in 1985 out of which buses 
accounted for 86 BPK (69 per cent). This is 
projected to increase to 362 BPKm in 2001 of 
which the share of buses is estimated to be 264 
BPK (73 per cent). This represents an almost 
three-fold increase in passenger traffic. In order 
to manage such a large volume of passenger 
movement, it is necessary to provide efficient and 
adequate bus services in the cities. Such a policy 
alone can help dissuade people from using per- 

. sonalised transport and keep the fuel consump 
tion, traffic congestion, pollution and road 
accident problems within manageable limits. A 
few metropolitan cities may have to go in for 
grade separated rapid transit systems. The Study 
Group established by the Ministry of Railways 
has already gone into the question of exploring 
alternative systems of urban transport which 
could be developed to meet the requirements of 
commuters. Meanwhile, the present road system 
in the cities needs to be modernised so that the 
existing deficiencies and bottlenecks are 
removed. As a first step, w e  would urge that in 
cities, especially with a projected population of 

2,50,000 and above, the authorities should carry 
out comprehensive traffic and transportation 
studies through traffic cells consisting of town 
planners and traffic planners. Such surveys 
should help identify the nature and scale of the 
problems and prepare long-term transportation 
plans for the cities. Meanwhile, measures of 
immediate and medium-term nature involving 
simple traffic engineering and management 
solutions should be worked out and implemented. 

14.54 At the Centre, there is need to create an 
agency to provide technical guidance to urban 
traffic and transportation cells proposed to be set 
up in different cities. An inter-disciplinary body 
of experts representing, amongst others, the 
Ministry of Urban Development, Ministry of 
Surface Transport and the Railway Board, should 
monitor traffic-cum-land use studies for various 
cities and also provide technical advice to the 
State agencies. 

Road Transport Scenario in 2000 A.D. 

14.55 Projections for the year 2000 as worked 
out by the Planning Group on Road Transport 
(PGRT) assume a growth rate of 7 per cent per 
annum for goods vehicles, 8 per cent for buses, 7 
per cent for cars, jeeps and taxis and 17 per cent 
for two-wheelers and 15 per cent for three- 
wheelers. Based on these growth rates, PGRT has 
worked out the projected vehicle population as 
given in Table 14.5. 

TABLE 14.5 ESTIMATES OF VEHICLE POPULATION 
(in lakh) 

Vehicle Type 1985 1990 1995 2000 

Commercial vehicle (goods) 7.83 10.85 15.21 21.34 
Buses 2.13 2.78 3.86 5.46 
Cars, jeeps and taxis 15.40 19.11 25.14 33.14 
Two-wheelers 49.60 96.10 175.59 346.48 
Ihree-wheelers 2.75 4.65 8.92 17.17 

14.56 The Ministry of Surface Transport while products between rural and urban areas. Sec- 
agreeing generally with PCWI"s projections of ondly, there is likely to be a rapid change in the 
vehicles is of the view that freight services by road complexion of mlal trpffic due to 
are likely to increase faster. Firstly, the urban 
population in the city is expected to increase system of rural roads. Better accessibility will 

significantly, which will lead to movement of lead to an h~rease in the  umber of mechanised 
greater quantities of agricultural and finished vehicles. 



IOURNAL OF INDIAN SCHOOL OF POUTICAL ECONOMY 

up8r&ion of TeCblogy and Modernisation needs improvements in various dhWk3ns 
of tk Road Transport including design of the chassis and bodies of the 

buses and to make bus travel more comfortable, 
14-57 The upgcadation of technology has safe and attractive. The aim should be to produce 

assumed high pfiofity particularly in respect of vehicles which meet the meds of efficiency 
design of vehicles, bob freight and passenger, economy in fuel and endurance. In this cmnec- 
suitable to the requirements of cities, rural areas tion, the efforts of GIRT and A W ~ ~ o t i v e  
and hilly terrain. Various suggestions that merit Research Association of India constitute an 
consideration for modemising the vehicle fleet important beginning in adopting advanced tech- 
are: nology to suit Indian conditions. Government will 

(i) Introduction of Multi-axled Vehicles and also have to ensure development of ancillary 
Tractor-Trailor Combinations for Freight Oper- industry for necessary supplies to the manufac- 
ations turers. 

For freight operations, it is necessary to evaluate (iv) Upgradation of T~o-wheeler Technology 
the possibilities of greater use of multi-axled and The sudden spurt in the use of two-wheelers in 
tractor-milor combinations in view of their recent years particularly in large cities, has 
inherent advantages of fuel efficiency, capability created problems. In the interest of fuel economy 
of higherpay load and reduceddamage to the road and cleaner environment, it is necessary- to lay 
structure. However, considering the poor state of down that two-stroke cycle engines would not be 
roads in the country, a careful study of the various allowed for engines of the size above 100 cc. A 
options needs to be undertaken and a rational fleet time limit could be prescribed for phasing out the 
mix and axle-load policy arrived at. A study of less efficient engines and incentives offered for 
modemisation of vehicles fleet is now underway production of fuel efficient engines. 
under the auspices of the Ministry of Surface 
Transport and the World Bank. The study should Safety Aspects 
provide a basis for a thorough over-haul of the 
vehicle manufacturing programmein the country. 14.58 The growth in vehicle population and 

(ii) Upgradation of Technology of Two-axled limited road capacity has led to a large increase 
Trucks in the number of road accidents. Latest estimates 

The use of conventional two-axled trucks would indicate that 40,000 persons were killed and more 
continue for quite some time on the secondary than a lakh injured during 1986. The economic 
road system and for medium and short-haul cost of the accidents is estimated to be about Rs 
traffic. The present design of the conventional 40 crore. The rate of growth of the number of 
trucks is of obsolete technology. Some signs of persons killed during the last decade is more than 
technology modemisation are already visible in 8 per cent annum. An international comparison 
the case of light commercial vehicles. It is in the of the accident rate shows that per 10,000 
10 tonnes payload category that modemisation is vehicles, the number of accidents is the highest 
urgently called for. Steps should be taken in India, i.e. 45 compared to be below 5 in the 
immediately to introduce anew state of-art engine developed countries. 
which is fuel-efficient and creates less pollution. 14.59 There is now a growing awareness on the 
It is also necessary to introduce light weight part of Government to tackle the problem of 
materials replslcing the present heavy wooden accidents on an urgent basis. A National Trans- 
bodies. portation safety Board has been set up for cov- 

(iii) Introduction of the Slateof-Art Buses ering all modes of m s p o ~  For roads, a National * large scale manufacturing programme for a Road Safety Council has been constituted and 
variety of buses will have to be developed which steps are being taken to set up State ~ o a d  Safety 
would meet the requirements of people in the Councils. Similarly, at the district level, district 
cities* rural areas. hilly t e ~ n ,  ~OU*S~S, etC.. The road safety c m m i m s  be anstiuted, A 
bus technology conthues to be primitive and highway safety c& ,&&d alw be evolved for 
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the country. The Government should introduce 
legislation to ensure uniformity in the country in 
respect of rules pertaining to manufacture of 
equipment and maintenance of motor vehicles. 
Funds for execution of the schemes for promotion 
of safety might be raised by earmarking fixed 
percentage of the revenues realised form motor 
vehicles taxes and central contribution for 
schemes like Highway Patrolling Scheme, etc. 

state of the industry constitute serious difficulties 
in the way of expansion of road transport industry 
in future. In fact, already the market for vehicles 
manufactured in the country has shown signs of 
stagnation. It is imperative, therefore, that a 
detailed review is made of the current unhealthy 
trends and concerted efforts undertaken to 
improve the environment for a healthy growth of 
road transport industry to enable it to perform its 
appropriate role in the country's transport system. 

14.62 There exist serious data gaps in regard to 
freight operations, particularly in respect of 

14''0 Long-term for ownership pattern on commercial vehicles, fleet must be oriented with a view to encourage 
expansion of well organised road transport ser- strength, fleet utilisation, cost of operation, tax 

vices as an part ofthe counoy's transport smctrne7 load carried, ~ropodo" 0fempY ~ P S *  

system. It is particularly important to modemise age spectrum of etc- The Ministry 
design of vehicles, both passenger and freight. Surface Transport propose to establish a ~at ional  

14.61 The road transport industry currently is It~stitute of Road Haulage to cater to the 
facing numerous problems which affect its requirements of mcking industry and to collect 
commercial and financial viability. In particular, and analyse data on truck movements. The 
the obsolete technology of vehicles, unhealthy Institute should be able to develop a data base for 
regulatory prac tices, heavy incidence of taxation, the industry. We recommend an early imple- 
scarcity of institutional finance and disorganised mentation of the proposal. 

FOOTNOTES 

1. Railway Division Chairman's address presented at an 3. The rated capacity of the present BOXN wagon is 58 
ordinary meeting held in London on 22.9.86 by Mr. B.G. tonnes; but the actual capacity realisedin practice is  55 tonnes. 
Sephton. C Eng. Fl Mech E. Traction Director. Brush Elec- The average train length of a BOX wagon train is 45 wagons. 
uical Machines Ltd. hughborough, Leicestershire. but 56 BOX wagons can be ammodated  in the standard 

2. Source: Busiiess World JuneIJuly, 1986. 100~ .  
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S1. Commodity Originating Tonne- Average lead (Krns) 

No. Tonnage Kms Rail Road Total 
(dm) (billions) 

(1 (2) (3 (4) (5) (6) C7) 

I. Foodgrains 4 6  34 1,146 386 748 
2. Oil seeds 6 3 1,311 362 311 
3. Cotton raw 3 2 1.432 495 3 88 
4. Jute raw 1 921 587 640 
5. Sugarcane 1 133 207 1 83 
6. Tobacco 1 1 1,139 5(n 3 83 
7. Fodder 8 4 906 238 483 
8. Sugar khandsari 10 6 1,067 363 606 
9. Fruits & vegetables 14 8 1,480 484 547 

10. Livestock 2 1 1318 342 536 
11. Hides & skins 1,507 287 
12. Milk & milk product 1 1.814 353 359 
13. Coal 120 82 717 469 482 
14. Inmore 22 7 325 373 327 
15. Manganese ore 1 403 242 3 55 
16. Limestone & dolomite 9 4 544 303 478 
17. Gypsum 2 2 1.072 435 3 83 
18. Other stones 14 4 418 242 377 
19. Other ore 2 1 75 3 282 669 
20. Mineral oils 30 13 504 27 1 429 
21. Edible oil 4 3 1.379 517 732 
22. Inm & steel 20 16 1.191 487 308 
23. Nm-ferrous metals 2 1 1.137 562 676 
24. Cement 3 1 16 673 276 524 
25. Building material 14 4 780 226 245 
26. Chemicals & drugs 6 3 1.334 505 583 
27. Chemical manure 24 17 939 292 706 
28. Paints &dyes 920 627 652 
29. Coal-tar & bitumen 3 2 760 3 12 653 
30. Bamboo. timber, other wood 10 5 1,041 352 506 
31. Salt 6 6 1,338 354 1,012 
3? Tea, coffee 3 1 2.0% 508 527 
33. Provision &household 9 5 1,312 457 499 
34. Machinery & equipment 3 2 868 642 710 
35. Elect. equipment 2 1 1.281 555 687 
36. Tyres &tubes 1 1.325 660 717 
37. Leathermanufactured 1.517 457 426 
38. Footwear 1,248 598 614 
39. Automobile & parts 1,372 820 827 
40. Cycle & cycle parts 1,234 856 872 
41. Cotton manufactured 3 2 1.538 552 568 
42. Jute manufactured 1 1 1,330 556 747 
43. Paper 3 2 1,342 509 7W 
44. Other commodities 39 27 1 .an 545 679 

Total 479 290 778 4a 605 

Note:- Indicates less than I. i.a, negligible. 
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Foodgrains 
Oilseeds 

S1. Commodity 

No. 

(1) (2) 

Cotton raw 
Jute raw 
Sugarcane 
Tobacco 
Fodder 
Sugar & khandsari 
Fruits & vegetables 
Livestock 
Hides & skins 
Milk & milk products 
Coal 
Iron ore 
Manganese ore 
Limestone & dolomite 
Gypsum 
Other stones 
Other ores 
Mineral oils 
Edible oils 
h n  & steel 
Non-ferrous metals 
Cement 
Building material 
Chemicals & drugs 
Chemical manures 
Paints & dyes 
Coaltar & bitumen 
Bamboo, timber, etc. 
Salt 
Tea, coffee, etc. 
Prw. & household gods  
Machinery & equipment 
Electrical equipment 
Tyres & tubes 
Leather manufactured 
Footwear 
Automobile & parts 
Cycle & cycle pans 
C- manufactured 
Jute manufactured 
P-r 
Olher commodities 

Commodity-wise Share (40) of Traffic in Terns of 

Total 

nJQm?s 
Railways Highways Total 

(3) (4) (5) 

Tonne-- 
Railways Highways Total 

(6) O (8) 
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AH commodities 53.27 46.73 68.58 31.42 

a. Commodity 

No. 

(1 (2) 

1. Foodgrains 47.56 5244 72.89 27.11 
2. Oilseeds 15.88 84.12 40.70 59.30 
3. Cottonraw 9.33 90.67 23.60 76.40 
4. Jute raw 16.60 83.40 23.% 76.04 
5. Sugarcane 31.97 68.03 23.12 76.88 
6. Tobacco 11.09 88.91 22.54 77.46 
7. Fodder 31.51 68.49 59.10 40.90 
8. Sugar & khandsari 34.58 65.42 60.84 39.16 

Agri. produas (1 to 8) 39.22 60.78 65.51 34.49 
9. Fruits &vegetables 6.36 93.64 17-20 82.80 

10. Livestock 21.46 78.54 48.78 51.22 
11. Hides & skins 45.69 54.31 77.82 22.18 
12 Milk & milk products 0.10 99.90 0.49 99.51 
13. Coal 86.31 13.69 90.78 9.22 
14. Ironore 95.79 4.21 95.20 4.80 
15. Manganese ore 70.22 29.78 79.67 20.33 
16. Limestone & dolomite 72.65 27.35 82.66 17.34 
17. Gypsum 71.16 28.84 85.86 14.14 
18. Other stones 19.78 80.22 29.88 70.11 
19. Other ores 64.65 35.35 82.62 17.38 
20. Mineral oils 68.01 31.99 79.79 20.21 
21. Edible oils 24.90 75.10 46.90 53.10 
22  Iron&stecl 45.58 54.42 67.20 32.80 
23. Non-ferrous metals 19.54 80.46 32.93 67.07 
24. Cement 61.74 38.26 79.86 20.14 
25. Building material 3.48 96.52 11.05 88.95 
26. Chemicals & drugs 10.11 89.89 22.91 77.09 
27. Chemical manures 59.46 40.54 83.24 1676 
28. Paints & dyes 8.42 91.58 11.87 88.13 
29. Cdmr&bitumen 76.13 23.87 88.58 11.42 
30. Bamboo, timber. etc. 2234 77.66 45.92 54.08 
31. Salt 63.65 36.35 87.29 1271 
3 2  Tea, coffee, etc. 1.24 98.76 4.84 95.16 
33. Pmv. d household goods 4.85 95.15 1275 87.25 
34. Machinery & equipment 30.86 69.14 37.63 6237 
35. Electrical equipment 18.24 8 1.76 33.98 66.a 
36. Tyres & tubes 8.54 91.46 15.79 84.21 
37. Leather manufactured 3.67 %.33 1 1.24 88.76 
38. Pootwear 2.49 97.51 5.05 94.95 
39. Automobile & parrs 1.26 98.74 2.09 97.91 
40. Cycle & cycle parts 4.20 95.80 5.94 94.06 
4 1. Cotton manufactured 1.61 98.39 4.36 95.64 
42. Jute manufactured 24.65 75.35 43.90 56.10 
43. Paper 24.14 75.86 46.04 53.96 
44. Other commodities 24.22 75.78 39.15 60.85 

Modal Share (96) Based on 

&meS 
Railways Highways 

(3) (4) 

Railways Highways 

(5) (6) 
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I U.P. 

Maharashtra 

M.P. 

Bihar 

I1 A.P. 

Gujarat 

West Bengal 

Tamil Nadu 

III Kamataka 

Rajasthan 

Orissa 

Delhi 

IV Punjab 

Kerala 

Haryana 

Assam 

V J & K  

H.P. 

Chandigah 

Goa, Daman, & 

Diu 
VI .Tripura 

Meghalaya 

Nagaland 

Pondichemy 

M Miumun 

Amnachal Pra- 

desh 

Manipur 

Sikkim 

S1. 

No. 

(1) 

.M.P. 

Bihar 

U.P 
Maharashtra 

A.P. 

Gujarat 

West Bengal 

Tamil Nadu 

Kamataka 

Rajasthan 

Orissa 

Punjab 

Assam 

Kerala 

Haryana 

Delhi 

H.P. 

J & K  

Meghalaya 

Goa, Daman, & 

Diu 

Chandigarh 

Tripura 

Nagaland 

Pondicheny 

A~nacha l  Pra- 

desh 

Manipur 

Miimam 

Sikkim 

U.P 

Maharashtra 

West Bcngal 

Gujarat 

A.P. 

Bihar 

M.P. 

Tamil Nadu 

Delhi 

Kamataka 

Rajasthan 

Punjab 

Orissa 

Kerala 

Haryana 

Assam 

J & K  

I1.P. 

Chandigah 

Goa, Daman. & 

Diu 
Tripura 

Nagaland 

Pondicherry 

Miumun 

Meghalaya 

Amnachal Pra- 

desh 

Manipur 

Sikkirn 

StatelUT-wise Share of 

Total Tonnage Handled 

Name %share 

Total Tonnage ('000) 958,814 479,407 53.27 479.407 53.27 

Percentage Share of Tonnage and Rail Share 

Originating 

StateRJT Tonnage Rail 

(2) (3) (4) (5) (6) 

Terminating 

StatefUT Tonnage Rail 

0) (8) (9) 
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A ~ N ~ E  5.5 

DISTRIBUTION OF TRAFFIC IN STATE CAP~TALS/ME'IROWLITANI 

IMPORTANT REGIONS IN THOUSAND TONNES 

-- - 

SI. Region Origin- per cent to tenni- per cent to total han- per cent to rail share 

No. nating total nating total dled total 
origin terminate 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Srinagar 

Shimla 

Ludhiana 

Panipat 

Lucknow 

Kanpur 

Jaipur 

Ahmedabad 

Bhopal 

Patna 

Guwahati 

Shillong 

Agartala 

Imphal 

Kohima 

Gangtok 

Calcutta 

Bhubaneswar 

Bombay 

Pune 

Hy derabad 

Madras 

Bangalore 

Trivandm 

Delhi 

Itanagar 

Aizawl 

Goa 

Pondicheny 

Total 
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S1. No. Commodity Cross-hauled Cross-hauled Lead ratio 
Tonnes per '00 Tkms per '00 

Tonnes llcms 
(1) (2) 0 )  (4) (5) 

1. Rice & rice products 3.74 1.10 0.295 
2. Wheat & wheat products 3.03 0.81 0.266 
3. Jowar 2.96 1.78 0.602 
4. Bajra 1.05 0.37 0.347 
5. G m s  & pulses 5.97 3.61 0.605 
6. Other foodgrains 5.4 1 2.74 0.508 

All foodgrains (1 to 6) 7.44 3.59 0.483 
7. Oilseeds 7.25 4.14 0.570 
8. C o r n  raw 9.38 6.72 0.718 
9. Jute raw 1.93 1.06 0.547 
10. Sugarcane 4.97 3.61 0.723 
11. Tobacco 7.96 4.45 0.559 
1 2  Fodder 8.59 4.13 0.480 
13. Sugar & khandsari 3.00 1.26 0.422 
14. Fruits & vegetables 11.01 6.91 0.627 
15. Livestock 4.84 2.01 0.416 
16. Hides & skins 3.33 1.01 0.301 
17. Milk & milk products 8.02 5.01 0.625 
18. Coal 0.8 1 0.25 0.305 
19. Iron ore 0.07 0.06 0.982 
20. Manganese ore 0.34 0.17 0.507 
21. Limestone & dolomite 1.20 0.53 0.441 
22. Gypsum 0.33 0.07 0.198 
23. Other stones 3.28 2.42 0.736 
24. Other ores 1.06 0.56 0.526 
25. Crude oil 4.39 4.19 0.954 
26. Diesel oil 0.68 0.42 0.621 
27. Kerosene oil 0.55 0.06 0.432 
28. Petrol & gasolene 1.24 0.89 0.722 
29. Grease. hexane. etc 1.40 1.05 0.750 
30. LPG 10.95 7.34 0.670 
3 1. Other fuel oil 0.63 0.72 1.137 

AU P.O.L. products (25 to 31) 2.23 1.85 0.826 
32. Edible oils 6.60 3.36 0.510 
33. Iron &steel 10.42 4.74 0.454 
34. Non-ferrous metals 7.01 4.92 0.702 
35. Cement 2.02 0.82 0.408 
36. Building material 8.93 6.99 0.780 
37. Chemicals & drugs 13.38 9.38 0.701 
38. Chemical manures 4.0 1 1.54 0.383 
39. Paints & dyes 7.96 6.80 0.854 
40. Coaltar & bitumen 0.47 0.24 0.507 
41. Bamboo. timber, etc 6.36 3.32 0.524 
42. Salt 0.59 0.13 0.224 
43. Tea. coffee. etc 9.79 6.32 0.645 
44. Provisions and household goods 16.70 13.14 0.788 
45. Machinery & equipment 11.14 8.83 0.7% 
46. Electrical equipment 11.99 10.11 0.843 
47. Tyres & tubes 10.32 8.48 0.823 
48. Leather manufactured 8.1 1. 5.57 0.685 
49. Footwear 5.48 3 -86 0.707 
50. Automobile & pans 7.36 5.80 0.805 
51. Cycle & cycle parts 3.41 3 -09 0.905 
52. Cotton mmufactured 17.38 14.93 0.858 
53. Jute manufactured 3.65 1.77 0.485 
54. Paper 14.60 9.82 0.673 
55. Other commodities 23.52 20.24 0.860 

Total 6.01 4.12 0.685 
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STATE-WISE DIS'IRIBUTION OF TOTAL (OR~OINATINO + IERMINATJNO) BUS WPS, PASSENGERS CARRIED, PASSENGER- 
KILOMETERS AND AVERAGE LEAD - 198647 

State/UT Bus ttips Passengers-carried Passenger-kilometers Average lead (kms) 

T ~ &  public Total Public Total Public Total Public Private 
(OW) %age (Million) Wage (Billion) %age 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Jammu & Kashmir 394 

Himachal Radesh 752 

Punjab 4,387 

Haryana 3,614 

U ~ a r  Pradesh 12,446 

Rajaslhan 3,148 

Gujarat 3,503 

Madhya Pradesh 2,629 

Bihar 1,331 

Assam 659 

Meghalaya 44 

Tripura 92 

Manipur 38 

Nagaland 54 

Sikkim 33 

West Bcngal 8.008 

Odssa 347 

Maharashtra 8.482 

Andhra Pradesh 4.719 

Tamil Nadu 12,484 

Karnataka 1.661 

Kerala 835 

Chandigarh 642 

Delhi 1.033 

A ~ n a c h d  Pradesh 62  

Mizoram 3 

Goa Daman & Diu 48 

Pondicheny 388 

Dadn & Nagar Haveli 0 

Total 71,836 55 2961 I 309 69 104 140 67 
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STATEWISE D I S ~ U T I O N  OF ~I~ER-STATE(ORIOE?ATINO - TERMINATINNO) BUS TRIPS. PASSWOWS CARRIED. PASSENOER- 

KILOMBTWS AND AVERAGE LEAD - 1966-87 

S t a t d m  Bus trip Pusenger-carried Passenger-Mometcrs Average lead (kms) 

Total Public Total Public Total Public Total Public Private 

(000) %age (Million) %age (Billion) %age 

(2) (3) (4) (5) 16) a) (8) (9) (10) 

Jammu & Kashnir 73 

Himachal Pradesh 417 

hmjab 1.137 

Haryana 1.123 

Uttar Pradesh 710 

Rajasthan 68 1 

Gujarat 147 

Madhya Pradesh 399 

Bihar 50 

Assam 93 

Meghalaya 16 

Tripura 3 

Manipur 6 

Nagaland 2 1 

Sikkim 20 

West Bengal 134 

Orissa 57 

Maharashtra 470 

Andhra Pradesh 424 

Tamit Nadu 93 1 

Kamataka 461 

Kersla 185 

Chandigah 642 

Delhi 1.033 

Amnachal Pradesh 44 

Mizaam 3 

Cioa Dunan dt Diu 48 

Pondicheny 386 

Dadn & Nagu Haveli 0 
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1. Railways 
1978-79 
1986-87 

2. Highways 
1978-79 
1986-87 

Average 

Lead 
(Mms) 

6') 

3. Coastal Shipping* 
1978-79** 
1986-87 

Tonnes Krns 

Total Percentage 
(billion) Share 

(5) (6) 

S1. Modezear 

No. 

(1) (2) 

Total 
1978-79 
1986-87 

Tonnes 

Total Percentage 
(million) Share 

(3) (4) 

* To ensure proper inter-study comparison, the data of the earlier study, which related only to dry cargo have been revised to 
take into account both dry as well as wet (POL) cargo. 
** The data relate to 1977. 
Note: figures in brackets denote percentage shift during inter-study period. 

--CITY COMPARISON 
PERCENTAGE SHARE OFORIGINATING TONNAGE AND AVERAGE kEAD - RAILWAYS 

S1. Comm0di:y 
No. 

(1 1 (2) (3) (4) (5) (6) 

1. Coal 40.72 34.59 718 69 1 
2. Foodgrains 8.49 8.75 1.146 1,276 
3. Ironore 8.24 9.26 325 529 
4. Limestone & dolomite 2.63 3.47 544 
5. Mineral oils 

371 
8.11 7.09 504 656 

6. Cement 7.55 6.44 678 7% 
7. Chemical manures 5.47 4.59 989 1,035 
8. Iron & steel 3.60 5.32 
9. Salt 

1.192 
1.57 

1,099 
1.53 1388 1,429 

10. Sugar & khmdsari 1.33 1.38 
1 1. Other stones 

1.067 1.084 
1.07 1.80 419 372 

12. Bamboo, timber, etc. 0.91 1.42 1,041 
13. Balance commodities 

989 
10.31 14.36 1.047 981 

Percentage Share 
to Total 

Present study Earlier study 
(1986-87) (1Su18-79) 

Average Lead (Kms) 

Present study Earlier study 
(1986-87) (1 978-79) 
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INTERUTY COMPARISON 
PI~KENTAGE SHARE OF TONNAGE AND AVERAGE LEAD - HIGHWAYS 

Foodgrains 
Coal 
Building material 
Fruits & vegetabels 
Other stones 
Cement 
Iron & steel 
Chemical manures 

- 

S1. Commodity 
No. 

Bamboo, timber, etc. 
Mineral oils 
Sugar & khandsari 
Fodder 
Chemicals & drugs 
Oilseeds 
Balance commodities 

Percentage Share 
to Total Traffic 

0"-gel 

Present study Earlier study 
(1986-87) (1978-79) 

ANNEXURE 5.12 

(Percentage) 

Average Lead (Kms) 

Present study Earlier study 
(1986-87) (1978-79) 

- - - 

coal 
Foodgrains 
Cement 
Fertiliser 
h n  & steel 

i 

S1. Commodity 
No. 

Pol. produas 
Imn ore 
Limestone & dolomite 
Salt 

Rail modal shares 
Orginating tomes 

Present study Earlier study 
(1986-87) (1 978-79) 

Bulk commodities 
Other commodities 

Base on 
tonne kms 

Present study Earlier study 
(1 986-87) (1978-79) 

Overall 53.27 65.87 68.58 81.61 
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FMED 7 VARIABLE COST - HIOHWAYS (AT 1 9 u - a  p a c t s )  

(Amount in Rs) 

NHSL NHDL 

No. 

Commodity CostType Operator Total Operator Total 

(1) (2) 0 )  (4) (5) (6) a) 

Wheat 

Cotton (raw) 

Pmtoes 

Coal 

Feailizers 

Sugar 

POL 

Tea 

Cottan textiles 

Cement 

Livestock 

Iron & steel 

Small machinery, 

package, etc. 

Note: NHSL: National Highway Single Lane 

NHDL: National Highway Double Lane 

V: Variable Cost (Rs/tkm) 

F: Fixed Cost (Ranorme) 



JOURNAL OF INDIAN SCHOOL OF POUTICAL ECONOMY 

BREAK-EVEN POINTS POR SIX RAILWAY AND TWO HIGHWAY 
SITUATIONS BMED ON UNIT TOTAL ECONOMIC COST 

(AT 1984-85 PRICES) 

Sl. Comrnyity/Highway RAIL SITUATION (BROAD GAUGE) Average 
No. S~tuaticm DSL-WL DDL-WL DSL-BL DDL-BL EDL-WL EDL-BL (krns) 
(1) (2) (3) (4) (5) (6) G') (8) (9) 

1. WHEAT 
NHSL 378 2% 2% 24 1 289 237 273 
NIIDL 388 301 304 245 294 241 283 
Average 383 298 300 243 291 239 280 

2. COTTON 
NHSL 
NHDL 
Average 

3. POTATOES 
NHSL 
NHDL 
Average 

4. COAL 
NHSL 
NHDL 
Average 

5. FERTILISERS (UREA) 
NHSL 
NHDL 
Average 

6. SUGAR 
NHSL 
NHDL 
Average 

7. PETROLEUM (HSD) 
NHSL 
NHDL 
Average 

8. TEA 
NHSL 
NHDL 
Average 

9. COTFON 
.WSL 
NHDL 
Average 

10. CEMENT 
NHSL 
NHDL 
Average 
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ANNEXURE 5.15 (Concld.) 

S1. CommoditylHighway RAIL SITUATION (BROAD GAUGE) Avera e 
No. situation DSL-WL DDL-WL DSL-BL DDL-BL EDL-WL EDL-BL (kmsf 
(1) (2) (3 (4) (5) (6) Cr (8) (9) 
11. LIVE STOCK (BUFFA- 

LOES) - --- 
NHsC 
NHDL 
Average 

EEL (CR/HR COILS 

Average 

13. SMALL 
NHSL 
NHDL 

- 
Notes: 
Transoort Situations 

BL : Block Load 
WL : Wagon Load 
NHSL : Natlonal Highway Single Lane 
NHDL : National Hi hway Double Lane 
DSL-WL : Diesel sin& Line Wagon Load 
DDL-BL : Diesel Double Line Block Load 
EDL-WL : Electric Double Line Wagon Load 
EDL-BL : El.ectric Double Line Block Load 
DDL-WL : besel Double Line Wa on Load 
DSL-BL : Diesel Single,Line ~ l &  Load 

2. * Rail cost 1s higher for all the distance slabs. 

S1. . . Commodity Average B.W. Percentage Downward Shift Under Assumption 
No. 

(Kms) I I1 m 
(1) (2) (3) (4) (5) (6) 
1. Wheat 280 32 49 60 
2. Cotton (Raw) 530 43 59 68 
3. Potatoes 3 80 39 56 65 
4. Coal 232 36 94 65 
5. Fertillsen (Urea) 1 84 32 49 60 
6. Sugar 324 35 52 62 
7. POL(HSD) 67 65 85 94 
8. Tea C 985 *Kms 525 *Kms 331 *Kms 
9. Cotton textiles C 679 *Kms 383 *Kms 269 *Kms 
10. Cement 193 32 50 60 
11. Livestock uffaloes) 328 36 53 63 
12. Steel (CRk coils b sheet.) 220 32 50 60 
13. Small machinery. packages. 397 40 57 66 

drums. etc. 
- -- 

B.E.P. : Break - Even Point 
Assumption-I 10046 hike in price 
Assumpaion-II 200% hike in pnce 
Assumption-III 300% hike in price 

C - The Break-Even Point Lies beyond the range of consideration i.e.. 1,250 kms. 
* - Downward shift to the indicated distance levels under the impact of the fuel price escalation. 

Fuel Efficiency: Railways - 13.46 litres per 1OOO GT KMS 
Highways - 19.07 to 20.34 litres per 1000 GT KMS 
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Year End 
March 
(1) 

RLFRT 
BTKM 
(2) 

WAX 
BPKM 
(3 

RDFRT 
BTKM 
(4) 

RDPAX 
BPKM 
(5) 

TLFRT 
BTKM 
(6) 

W A X  
BPKM 
C7) 

GNP 
BN.RS 
(8) 

IND 
INDEX 
(9) 

POP 
BN 
(10) - 
0.36 
0.37 
0.38 
0.38 
0.39 
0.40 
0.41 
0.41 
0.42 
0.43 
0:44 
0.45 
0.46 
0.47 
0.48 
0.49 
0.50 
0.51 
0.52 
0.54 
0.55 
0.56 
0.57 
0.59 
0.60 
0.61 
0.63 
0.64 
0.66 
0.67 
0.69 
0.70 
0.72 
0.73 
0.75 
0.76 
o.n 

W n  = Rail Freight Traffic in Billim Tkm. 
Rlpax =Rail Passenger Traffic in Billion Pkrn. 
Rdfrt = Road Fnight Traffic in Billion Tkm. 
Rdpax = Road Passenger T&ic in Billion Pkm. 
Tlfn = Total Freight = Rdfrt. 
'Ilpax = Total Passenger Traffic = Ripax + Rdpax. 
Gnp = Gnp at Constant 1970/11 Prices. 
Ind = Index of Industrial Production (Base 1970f71). 
Pop = Total Population in BiUion. 
UbSop = Urban Population in Biion. 
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ANNEXLJRE 6.2 

SEMILOG -ENDS FOR TRANSPORT DEMAND PERIOD: 1950-51 TO 1986-87 

Dependent Variable 
(1) 

Alpha 
(2) 

- - 

Beta R-Square 
(3) (4) 

Rail-Freight 

Rail-Pax 

Road-Freight 

Road-Pax 

Total-Freight 

Total-Pax 

Note: Figures below Beta Coefficients indicate the corresponding statistical errors. 
Fitted regression lines are: 

In Y = ALPHA + BETA TIME 
BETA is the growth rate during the period. 

Dependent Variable Independent Variable Alpha Beta R-Square 
(1) (2) (3) (4) (5) 

Rail-Freight 

Rail-Pax 

Road-Freight 

Road-Pax 

Td-Freight 

Total-Pax 

Rail-Freight 

Rail-Pax 

Road-Freight 

Road-Pax 

Total-Freight 

Total-Pax 

Population 

Uh. Popllatim 

- - -  -- 

Note: F i n s  below Beu indicate oomsponding standard errors. 
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S1. Commodities Linear Trend Semilog Trend 
No. 

Alpha Beta R2 Alpha Beta R~ 
(1) (2) (3) (4) (5) (6) 0) (8) 

1. Steel 

2. Coal 

4. Cement 

5. Foodgrains 

Motes: Figures in parentheses indicate standard errors. 

TIME TRENDS FOR AVERAGE LEAD OF MAJOR COMMODITIES 
BY RAILDURING TIIE PERIOD 1970-71 TO 198546 

- -- - - - - -- - 

SL Commodities Linear T m d  Semilog Trend 
No. - 

Alpha Beta RZ Alpha Beta R2 
(1) (2) (3) (4) (5) (6) 6') (8) 

1. Coal 610 -1.31 0.1 1 6.41 -0.002 0.1 1 
(27.2) 

2. Raw material for steel 
(1.09) 

175 
(0.04) 

1.99 0.67 5.17 0.010 0.65 
plants (10.6) (0.43) (0.05) (0.002) 

3. Iron &Steel 8M 16.12 0.89 6.70 0.016 0.89 
(43.2) (1.74) (0.04) (0.002) 

4. Iron ore 528 4.72 0.36 6.26 0.008 0.39 
(48.9) 

5. Foodgrains 715 

(62 18) 
7. POLproducts 565 

(65.29) 
8. Ofher goods 644 

(12.61) 
9. Cement 442 

(66.36) 

10. Total 599 6.61 0.89 6.39 0.010 0.90 
(17.70) ((0.71) (0.03) (0.01) 

Nctes: Figures in parentheses indicate standard errors. 
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S1. Rail Sections Existing Required 
No. Capacity Capacity 
(1) (2) (3) (4) 

1. Dellri-Sonipat-Panipat-Kamal 37 75 
2. Karnal-Kurukshetra 20 75 
3. Kurukshetra-Ambla Cantt 33 73 
4. Ambala Cana-Ra. ura 58 88 
5. Fbpra-?irh?d&hiana 41 74 
6. IN hlana Phdlaur-Phagwara 50 65 
7. Delhi-Shahadra-Ghaziabad 69 112 
8. Ghaziabad-Khu 'a Aligarh-Hathras 50 99 
9. ~athras-~arhan%kdla West-Tundla 53 1 05 

10. Tunda-Shikohabd-Etawah-Kanpur Cantt 5 1 1 27 
1 I. Kanpur-Canu-Fatehpur-AUahabad 5 1 121 
12. Allahabad-Minapur-Mughalsarai 50 1 45 
13. Mughalsarai-Sasaram-Anugraha-Gaya 48 135 
14. Gaya-Hazaribagh Rd-Gomoh 45 1 25 
15. Dhanbad-Sitarampur 64 9 1 
16. Khanna-Burdwan 117 160 
17. Burdwan-Sakti a h  67 108 
18. ~ a k t i g a f i - ~ a n & : e l - ~ o o ~ h l ~ - ~ e l u r  29 74 
19. Malda Town-Kumudpur 22 51 
20. New Jalpaiguri-Jalpruguri 14 47 
21. Kooch Behar-Fakiragram-Kdtrajhar 17 47 
22. Howrah-Tikiapara 55 81 
23. Panskura-Kharagpur 57 85 
24. Rupsa-Balasore 32 69 
25. Nergundi-Cuttack-Baran 24 75 
26. Samalkot-Ra'ahmundry hidadavolu 36 68 
27. ~idadavolu-hum-~i~ayawada 36 64 
28. Delhi-New Delhi 36 60 

' 29. New Delhi-Tilak Brid e H. Nizarnuddin 60 115 
30. H. ~ i m u d d i n - ~ a l w 8 - ~ a t h u r a  47 97 
3 1. Mathura-Bayana-Gangapur-Sawaimodhopur 32 68 
32. Sawaimodh ur Lakhen-Kesaripatan 38 69 
33. ~ e s n r i ~ i i t a n ~ o ~  41 102 
34. Kota-Nagda-Ratlam-Dahod 33 85 
35. Dahod-P~plod-Godhra 40 86 
36. Godhra-Sevalia-Anand 2 1 48 
37. Anand-Nadiad-Kankaria-Ahmedabad 49 96 
38. Godhra-Vadodara-Bharuah-Surat-Udhna 30 70 
39. Morena-Gwalior 32 6 3  
40. Bh-1-Hoshangabad-Itarsi 30 64 
4 1. Nagpur-Butiban-Wardha-Chandrapur 30 66 
42. Peddapab-Kazipet-Domakal-Vijayawada 33 77 
43. Vija awada-Knshna Canal 55 105 
44. ~risKns Canal-& ole Nellore-Gundur Jn 40 85 
45. fisrsuguda-~ai~a% - 18 82 
46. Kanham-Nagpr-Wadha-Bahera 30 74 
47. Badnera-Kota-Malkapur-Bhusaval 31 62 
48. Bhusaval-Jalgaon 50 
49. Jalgaon-Pachora-Manmad-Nasik Road 

95 
37 68 

50. Nasik Road-Igatpuri-Kasara-Titwala 3 1 7 1 
5 1. Newmulund-Kuria-Dadar 44 84 
52. Villivakkam-Avadi-Timvdur 43 70 
53. Arakkonam-Sholin ur-Katpedi Jn 8 36 68 
54. Katpedi Jn-Salem- ankaridmg 31 60 
55. Titwala-Assngaon-Kasara-Igatpuri 31 70 
56. fpn-Nasik Road 31 70 
57. ask Road-Manmod-Pachora 3 1 68 
58. Pachora-Jalgaan-Bhusaval-Jalamb 3 1 67 
59. Jalamb-Akola-Bandera-Pbulgaon 31 62 
60. Phulgson-Majri-Chandrapur 30 
61. Udhana-Sum 

56 
52 

62. Anand-Nadiad-Kankaria-Ahmedabad 
83 

49 96 
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&SEWIT& COMMODTWS CARRIED AT CONCBSSIONAL RATES  BE^ COSTS 
S T A ~ M E ~  op bsses 

(Rs Crore) 

S1. No. COMMODITY LOSSES 
1984-85 

1. Food Grains 90.39 
2. Salt (for edible use) 2 1.46 
3. Fodda 14.86 
4. Fruits & Vegetables 11.84 
5. Timba Wrou ht 5.75 
6. ~ i w o o d  & &coal 5.15 
7. Oil Seeds (othas) 4.96 
8. Edible Oils 3.57 
9. Other Ores 3.13 

10. Bamboo 2.87 
11. Livestock 1.91 
12. Cotton Raw (unpressed) 1.86 
13. Sugarcsne 1 A6 
14. Cotton Manufactured & Other Rice Goods 1.35 
15. Others 3.04 

Total 173.60 

Source: Indian Railways Year Book 1984-85. 

ESTWTED OPERATING RAno DUE TO ABOL~ON 
OF SECOND Cuss ORDINARY FARES 

No. 
(1) (2) (3) (4) 
1. Total working e x e i t u n  (Rs in crae)  5,142.17 5,823.14 
2. Gross fraffic recclpts -Actual (Rs in a a e )  5,358.77 6,428.10 
3. Additional earnings if second class ordlnary fares abolished (Rs in 576.00 607.00 

c m )  
4. Gross traffic receipts - Putative (Rs in crore) 5,934.77 7.735.10 
5. Operating Ratio - Actual 96.25 90.58 
6. Operating Ratio -Putative 86.65 82.77 

(Rs in lakh) 

State Share of the ant as fixed by Loss cm uneconomic branch 
the ~ e v d  ~ommis-  lines in 1981-82 

sion 
(1) (2) (3) 

Andhra Radesh 
Assam 

162 25 
57 

Bihar 
Gujarat 

220 65 
122 91 

H a r ~ a m  46 
Hhachal Pradcsh 

2 
3 

Jammu& Kdmir 17 
Karnataka 74 R 
Kaala 
Madhya Radesh 
Maharashtra 
Manipur 

Megh3' 
%?a 
Punjab 
Rajasthan 
Sikkirn 
Tamil Nadu 
Triours 
U& Radesh 
West Bcngal 

424 145 
200 20 
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I- Satpal Sangwan, Science, Technology and 
Colonisation: An Indian Experience, 
1757-1857, National Institute of Science, 
Technology and Development Studies, Ana- 
mika Rakashan, Delhi, 1991, Pp. xiv+l%, 
Price Rs 250. 

11- Deepak Kumar (ed), Science and Empire, 
Essays in Indian Context (1 700-1 947), National 
Institute of Science, Technology and Devel- 
opment Studies, Anamika Prakashar,, Delhi, 
1991, Pp. xvi+205, Price Rs 200. 

These two books (referred to as I and I1 
respectively in the following) come from the 
National Institute of Science, Technology and 
Development Studies, and are focussed on the 
same theme broadly indicated by their titles. I1 is 
a collection of papers read at an international 
seminar held in Delhi in 1985. It ranges over a 
wider period and a wider field than I. Though 
there is an overarching theme round which the 
papers cluster, they remain separate pieces or 
studies of particular problems. In contrast I is 
more compact both in regard to the period and the 
field covered. Its impact is more pointed than that 
of 11. Both the books explore a little-explored field 
of Indian history during the British period and as 
such are welcome and valuable though with 
certain reservations as detailed below. 

I is confined to the period 1757-1 857, that is, to 
the last hundred years of the East India Com- 
pany's existence. It begins by briefly sketching 
the state of technology and science in India before 
Plassey and then goes on to describe in detail the 
successive introduction by the govemment of the 
East India Company of land surveys and map- 
making, the botanical and zoological surveys and 
much later the geological survey. A detailed 
description of the introduction of new techniques 
in shipping (steam navigation), railways, tele- 
graph, construction of macadamized roads, irri- 
gation works by building dams across rivers, 
textile technology (ginning and pressing), 
agricultural technology by way of new crops, 
seeds, iron ploughs and other agricultural 
implements, etc. This is followed by an assess- 
ment of the reception and adaptation of these by 
the Indian people. A chapter is devoted to narrate 
the hesitant steps that the Company's government 
took in regard to scientific and technical educa- 
tion of Indians. In conclusion the author observes 

that "the Company's government had no cohesive 
policy to administer scientific works in India. 
Development of science and technology during 
the period therefore depended mainly on cir- 
cumstances and individual enthusiasm .... In fact 
what the Company had aimed at was, what was 
called 'productive science, that is, science for 
profit and for the maximum utilization of local 
resources'. At the same time they deliberately 
discriminated against Indians" (I-Pp. 146-149). 
"Propagated as purely a political-commercial 
necessity, colonial science offered very little 
scope for local people to be associated with its 
progress, especially on the theoretical side" (I. p. 
151). 

I1 is, as mentioned earlier, a collection of papers 
with their focus on India. It opens with Rahman's 
inaugural address suggesting and listing the wide 
range of subjects in the assessment of the nature 
of the processes and impacts unleashed during the 
British colonial regime in India. In Part I - 
Refections on Policy two papers deal with the 
"so-called imperial and colonial sciences, one 
favourably and the other sceptically. Part II - 
Before the Conquest has two papers, one dealing 
with why the scientific revolution did not take 
place in Indiaand the other with the state of textile 
industry in South India before British conquest. 
Part 111 - After the Conquest deals with Indian 
response and adaptation of the new techniques of 
production in silk filatures and silk production, 
irrigation development in Tamilnadu and colonial 
government's response to malaria control in the 
twentieth century. Part IV - Indian Receptivity 
comprises six papers mainly dealing with devel- 
opments when English - educated Indians began 
to pursue science on their own initiative and this 
development came to be supported by the Indian 
National Congress. Science was then being seen 
increasingly as purely an intellectual exercise. 
Institutionalization of scientific education and 
research in India is also extensively dealt with. 

While these careful and detailed explorations in 
this part of India's economic and social history 
are welcome, the undergirdling thesis of their 
analysis is questionable and needs revision in the 
light of more recent historical happenings and 
researches. The thesis is that of the twin concepts 
of an imperial and a "Colonial" science and how 
the latter was the product of the deliberate policy 
of the imperial state to develog a sort of scientific 
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imperialism whereby science in the colonial 
countries was suppressed and maintained in a 
servile state. More specifically "Colonial science 
is adependent science wherein the result-oriented 
research in applied science supercedes the 
curiosity-oriented research of pure science" @I-p 
6). It is a science as a means of producing wealth 
rather than an intellectual exercise. In the pursuit 
of this science Indians provided cheap labour. 

'Imperialism'. 'empire' and 'colonies' have in 
modem times become words charged with 
ideology and emotion. Accordingly, imperialism 
is such amoral evil that all the acts of commission 
and omission on its part are regarded as evil and 
harmful to the colonial countries and their peo- 
ples. The whole paradigm in this regard can be 
put baldly as follows: Britain, in the first place, 
should not have conquered India. They had no 
moral right. Having committed this unpardonable 
sin, they should have at least compensated it by 
ruling and administering India in a way in which 
modem Indians themselves would have, with a 
view to bringing about an all-sided economic and 
social transformation of the Indian society to 
make it fit for the modern world. By not doing so 
rhe British compounded the sin and therefore 
deserve no benefit of doubt but only condemna- 
tion that flows from the thesis of the imperial and 
colonial sciences. 

This is an understandable argument from the 
populist angle but hardly one which serious his- 
torians and scholars can or should accept at face 
value. The whole thesis is long on misconceptions 
and ideological preoccupations and short on 
historical perspective and objectivity. There is 
little historical evidence to show that there was 
ever a body of statesmen and politicians at 
imperial headquarters shaping and orchestrating 
a science policy with objectives and means to 
achieve them at their disposal. As Worboys points 
out in his paper "Science was never organized or 
practised on an empire-wide basis; there was no 
imperial science" (I1 p. 13). Sangwan in his 
concluding chapter awits  that "the Company 
government, it seems, had no cohesive policy to 
administer scientific works in India", but ignores 
his own finding elsewhere (I-p. 148). 

A critical examination of the thesis shows that 
it is a fiction and was the product of the ambience 

of colonial days. What happened in India in this 
respect was the result of attempts made by British 
rulers to meet the exigencies of the conquest of a 
foreign land and the consequent responsibility of 
administering it. It was characterised by a total 
lack of design to be anywhere near a long term 
policy. Let us probe a little (that is all that is 
possible here) to get a glimpse of the underlying 
truth. 

No historian can expect any people, whether 
British or Indian or any other, to act out of their 
native character. As everybody else the British 
rulers of India had their own culture, values, 
norms of behaviour and their intellectual furniture 
born out of their home experience and bringing 
up in their own country. As conquerors and rulers 
of India they acted as Britishers and no historian 
can expect them to behave in any other way. As 
rulers of India their first task was to set up an 
administration and government which they 
understood, were familiar with and could operate. 
They could not have operated with the kind of 
administration that the pre-British rulers in India 
could do with. Naturally drawing on their home 
experience the Britishers proceeded to set up in 
India an impersonal, bureaucratic and centralized 
administration and government which was based 
on institutions rather than individuals. This was 
completely in contrast with pre-British Indian 
governments and adminismtions. As a matter of 
historical record, this was the first and the primary 
technical change the British introduced in India. 
Such an addinistrative and government machine 
required much more information, more devel- 
oped communications than that under the pre- 
British rulers for its smooth operation. The new 
system, therefore, had to have maps and land 
sweys,  surveys of flora and fauna, and much 
later, geological surveys and the information 
provided by them. It also required more and better 
roads, better land and water communications by 
way of steam boats, railways, telegraphs, etc., and 
these they proceeded to acquire as quickly as 
possible in the course of time. They met the 
problems as and when they arose and there was 
no well thought-out policy either in conception or 
execution. 

The gravestcharge again'st the British rulers was 
that they introduced technology or applied or 
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use-induced science as against curiosity - induced 
theoretic or pure science. The implicit suggestion 
is that science is essentially theory and a science 
without a theory is not science. This is totally 
wrong. Theory is not the sine qua non of science. 
There are many natural sciences, except physics, 
that have no theory; for example chemistry, 
biology, geology. Even in physics, after Einstein, 
there is not aconsistent theory covering the whole 
field from the atom t? the universe. But ignoring 
this another possible implication of the above 
chargeis that the curiosity-induced science would 
have been able to promote the social transfor- 
mation of the Indian society whereas the use- 
induced science could not. We know from history 
that these two together by themselves could not 
have brought about a social transformation in 
Indian society because they are perhaps necessary 
but not sufficient for bringing such a uansfor- 
mation about. When theoretical science was 
introduced into India later it did annex a Nobel 
prize but could not do much about social trans- 
formation. In the last forty and odd years of 
Independence, science and technology have been 
vigorously pushed but the absence of social 
transformation is so patent as not to be ignored. 
It may be useful in this regard to restore the proper 
historical perspective toremind ourselves that the 
rulers of independent India have lost no oppor- 
tunity to exhort the Indian scientists not to lose 
themselves in theoretical conundrums and to 
engage in research that had practical useand could 
be taken to the villages. Why are the British rulers 
blameworthy for doing exactly the same thing, 
for introducing 'science for profit and for max- 
imum utilisation of local resources' (I-p. 149)? 
What is sauce for the goose, is it not sauce for the 
gander? 

Another charge against the British rulers was 
that they did not think of manufacturing in India 
the tools that were necessary for the operation of 
the new techniques i n d u c e d  by them. They 
importedthem from England. Again, in historical 
perspective, this is an ignorant charge. Supposing 
that the British wanted to do this the relevant 
question was, there the necessary infrastructure 

, in India for starting these industries at that time? 
There obviously was not. Persistence in such a 
policy would have meant considerable delay in 

the introduction of the new techniques, a delay 
the British rulers could not afford in the face of 
pressing needs of the administration. Besides, in 
those days when England was regarded as the 
'workshop of the world' no Britisher could have 
conceived of any other country, let alone India, 
which could have manufactured these tools and 
instruments as well and as cheap as England could 
have. The British were not acting out of their 
character. 

A relevant and sobering historical fact in this 
connection may be recalled. Most of the pre- 
British rulers in India had been buying guns and 
ammunition from the Portuguese, the French and 
the British for at least a couple of centuries. And 
yet they did not seem to have made any conserted 
efforts to start manufacturing them in India so as 
to reduce their dependence on the foreigners. 
What did not occur to the indigenous rulers of 
India why should it have occurred to the British 
rulers who were after all foreigners? 

A thirdcharge against the Britishrulers was that 
they did not encourage the education of sciences 
and technology in India and instead laid stress on 
literary education (I-Pp. 149-150). Let us again 
bear in mind that the British rulers could not have 
acted out of their character in this respect too. 
They were doing exactly in India what was being 
done at home and were drawing on their experi- 
ences, which of course they regarded as the best 
in the world. Education in England was then 
dominated by Oxford and Cambridge and there 
the literary tradition was overwhelming. 
Macaulay was only trying to reproduce in India 
this system because it was the one that he knew. 

This charge also partly springs from ignorance 
about the conditions and state of technical edu- 
cation in England at that time. From the ill- 
founded, imaginative and romantic 
interpretations in the writings of the late Victo~ian 
period about the "so-called industrial revolution 
in England it is assumed that everything was the 
best in England in this regard. As later and more 
objective studies in this regard confirm this 
assumption was untrue. As compared to Germany 
and France, England in this regard was backward 
and chaotic. The governments in England were 
most niggardly in financing scientific education 
or research as compared to France and Germany 
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whose governments spent huge amounts on these this will cut off 1ndia from the mainstream of 
matters. The English government's attitude to scientific advance in the world. Is it not an irony 
science is reflected revealingly in their action in of history how the same things appear different 
removing an epoch-making scientist like Newton to you when you change to the opposite side of 
from the Cambridge University and appointing the table? 
him the master of the mint. There was little or no These are only a few probings into the main 
contact between the technicians who made and underlying thesis of these two books Sufficient to 
invented the new gadgets that led to the so-called indicate how questionable it is in historical per- 
industrial revolution (and who by the way were spective. While praising the two books for their 
not trained in theoretical science) and scientists careful explorations in ,this indifferently- 
in academies in England. It is unnecessary to add ploughed area of Indian history one would like 
that the state of technical education in England these scholars to look more deeply into these 
was haphazard and retarded. This was brought ideological preconceptions and correct them in 
home to the English when the Great Exhibition the wider perspectives of history so that their 
of 185 1 was held. It showed to them conclusively findings may shine even brighter. 
that the British industrial techniques and pro- 
ductivity had been overtaken by those of France, N.V. Sovani 
Germany and U.S.A. and that England was Former Professor 
already lagging behind. There was some awak- Gokhale Institute of Politics 
ening in England then, and some efforts to and Economics 
improve the state of technical education in Pune. 
England were made but without much success. 
Thistechnological weaknessofEngland persisted The Right to Know by S.P. Sathe, N.M. Tripathi 
as late as the second world war. The British rulers Private Ltd., Bombay, 1991, Pp. 58, Price Rs 
of India, even if they had wanted, could not have 501-. 
made a good job of the setting up of scientific or 
technical education in India. This monograph covering 58 printed pages 

The most preposterous charge against the comprises three endowment lectures delivered in 
British rulers of India was that for whatever 1990 by S.P. Sathe, Principal ILS College, Pune, 
instruction or education they started in regard to under the auspices of the Law Centre of the 
technology and science in India they used the University of Delhi. The booklet with a brilliant 
English medium (I-p. 68,II-p. 139). Because of foreword by Upendra Baxi, India's another aca- 
this, instead of playing the role it did in Europe, demic expert of eminence in the field of law and 
it became isolated. a student of Sathe himself, provides an incisive 

In what other language than English could the glimpse into the rights of the Indian people to 
British rulers have been expected to educate iMormution and to knowledge under their laws 
Indians i n  science and technology? In Hindi or and the Constitution. 
Urdu and all the other regional vernaculars of In the first lecture entitled 'Information: Fuel 
India? All these lacked at that time any scientific for Indian Perestroika and Glasnost', Sathe 
writings of the most elementary kind and had no discusses the various problems the Indian people 
vocabularies for scientific terms. To make up face in this field, resulting from the prevailing 
these deficiencies and then start the instruction massive illiteracy, let alone their lack of free 
would have delayed it by decades. But apart from access to simple or expertise knowledge about 
delay it was a tall order, which even the govern- matters that affect their day to day lives and their 
ments of independent India have not been able to governance by their elected representatives and 
fulfil during the last forty and odd years. Even the bureaucracy. At the end of the lecture Sathe 
today we continuously hear grave warnings being identifies various situations in which a person has 
given against replacing the English medium by a right to know and duty to give information to 
vernacular mediums in the teaching of science as another in two broad fields: (A) relationship 
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between individuals such as between buyers and 
sellers or landlord and tenant or husbandand wife, 
etc., and (B) relationship between the individual 
and the State. 

The first lecture rightly highlights that if the 
people are to be the real sovereign to exercise their 
power of appointing and dismissing governments 
and to approve or disapprove of their policies, 
they must be well-informed. In the absence of 
such well-informed people, selfish and unscru- 
pulous politicians can manipulate the people, 
resorting to populism, fundamentalism, 
communalism, or racism. In fact today the Indian 
people are victims of such unscrupulous manip- 
'ulation. He has rightly observed that 'A well 
informed people is therefore the best guarantee of 
the survival and strengthening of the democratic 
process' @. 2). 

Sathe has pointed out the two important levels 
at which people acquire information and knowl- 
edge (a) 'the infrastructural level where knowl- 
edge is acquired to possess capacity for acquiring 
knowledge' by ability toread, writeand learn, that 
is, at the literacy level, and (b) 'higher knowledge 
which will help one gain skills, expertise, aca- 
demic distinction, etc.,' @. 2). In the elementary 
literacy field itself we have miserably failed. 
Article 45 from the Directive Principles of the 
Statepolicy in the Constitution directed that: "The 
State shall endevour to provide, within a period 
of ten years free and compulsory education for all 
children until they complete the age of fourteen 
years". Even 41 years after the commencement of 
the Constitution, we are far from attaining the 
goal. The statistics about literacy quoted by Sathe 
from the Population Census of 198 1 expose our 
miserable failure and our utter unconcern in the 
field @. 1). In the year 1991 we are patting our 
backs that one solitary State of Kerala has attained 
near-full literacy with the cooperation of volun- 
tary organisations. The tremendous impact that 
full literacy, particularly among women, can have 
on the improvement of quality of life of our people 
by controlling population - explosion, providing 
gainful employment, curbing social evils and 
feudal overlordship, etc., is self-evident. 

In respect of the field of acquisition of higher 
knowledge, Sathe has referred to the leading cases 
of the Supreme Court led by Balaji vs Mysore 

(AIR 1963 SC 649). In fact the battle for access 
to higher education is still being waged in the 
Court of Law through plethora of litigation 
relating to entry in institutions of higher education 
between the privileged and the underprivileged, 
the upper and the lower castes, a fact of life the 
Indian society cannot wish away. The Mandal 
controversy is a manifestation of that reality. 

Then again, in the first lecture Sathe has drawn 
pointed attention to various problems, among 
others to 'the culture of secrecy in our adminis- 
tration'. He has rightly observed that 'Secrecy 
breeds corruption, openness promotes equality 
and objectivity and impartiality' (p. 7). With 
several sacred cows such as defence, nuclear 
energy, official secrets, appointment of incum- 
bents to high offices, including the judiciary, 
secret movements of files in the comdors of 
power and even non-availability of bare texts of 
enactments passed by our elected bodies, leave 
alone the latest amendments, our people have lack 
of information which makes a mockery of the 
assumption of a democratic polity and an open 
society in our country. Sathe rightly makes a 
strong plea that, 'Right to information is therefore 
the most basic right without which there will be 
no glasnost and without such glasnost there can 
benoperestroika meaning change in the character 
of the Indian State' p.6). 

Lecture I concludes by making a reference to a 
subtle distinction made by Hohfeld between right 
and liberty. In the case of a right of one person 
there is a corresponding duty on another, whereas 
aperson can have liberty without a corresponding 
duty being imposed on any one else. Finally, as 
stated earlier Lecture I concludes by identifying 
the various situations in which aperson has aright 
to h o w  and another has a corresponding duty to 
give information. These situations are dealt with 
in detail in Lecture 2 entitled "The Right to Know 
-Constitutional and Jurisprudential Perspectives" 
under various headings such as (1) when is an 
individual bound to give information to another 
individual? (2) when is a person free not to give 
information to another person? (3) when is a 
person bound to give information to the State? (4) 
when is a person entitled to be informed by the 
State? (5) when is a person free not to give 
information to the State? and (6) when is the State 
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at liberty not to give information to a person? argument Sathe outlines a legislative strategy for 
Under these topics Sathe has discussed the rele achieving these objectives byenumerating certain 
vant provisions of various Indian enactments and steps and measures to be adopted, and pleads for 
of the Constitution of India, as also the releva~t enactment of a comprehensive Right to Infor- 
decisions of the Supreme Court and High Courts. mation Act in India @. 54). Finally, he concludes: 
Among others,references aremade to therelevant 'Right to know, right to work, right to shelter and 
provisions of the Consumer Protection Act, 1956, right to health care are the emerging human riECha 
Drugs and Magic Remedies (Objectionable of the twenty-first century. Let Indii not step into 
Advertisement) Act, 1954, the Post Office Act, this new century with the backlog of illiteracy, 
the different Preventive Detention Acts, the poverty and exploitation' (p. 58). Ironically, only 
archaic Official Secrets Act, 1921 drawn on the recently the Vice President of India announced 
model 19 1 1 Act of England and the Atomic that half the number of the illiterates in the world 
Energy Act, 1962. It is notorious that the Official reside in India. 
Secrets Act and the Atomic Energy Act protect As one of our leading and eminent academic 
the establishment and prevent citizens from get- experts in the field of Law, Sathe deals with the 
ring vital information affecting their lives. The human subject of 'The Right to Know' from the 
clauses similar to the secrecy clauses in the point of view of jurisprudence, in the context of 
Atomic Energy Act operate in all countries being the Constitutional and Legal provisions and 
calculated to prevent people from knowing the decisions of the Courts of Law and the political 
secret preparation by their respective govern- and social goals of the Indian people as reflected 
ments of processing material for developing in our Constitution. The problem of the Right to 
nuclear warheads, through projects for the Know is really a basic philosophical problem 
development of nuclear energy, ostensibly for related to human freedom. Human being is a 
peaceful purposes. unique animal which has acquired a highly 

In Lecture 3 under the caption 'The Right to developed brain and a cerebral system in the 
Know: Proposed Constitutional and Legislative course of evolution as a species. With his highly 
Strategies' Sathe has discussed the relevant pro- advancedbrain, man is capableof comprehending 
visionsof the Declaration of Human Rights 1948, his surroundings, his environment, the laws that 
and the International Covenant on Civil and governnatureandtheUniverseasweUashimself, 
Political Rightsadopted by theGeneral Assembly and of analysing that knowledge. This analysis 
of the United Nations i n  1976 on the subject of helps him to bring about his advancement and 
the right to know and the right to information as progress. 'The quest for freedom and search for 
well as the strategies adopted in this behalf by truth constitute the basic urge of human progress. 
various countries such as Sweden, England, The quest for freedom is the continuation on a 
Denmark,Nomay, UnitedStates,Canadaandthe higher level of intelligence and emotion, of the 
USSR. He also discusses the relevant judgements biological struggle for existence. The search for 
of our Supreme Court including the ones in the huth is acorollary thereof. Increasing knowledge 
Sakal Newspapers case, Bennett Coleman case of nature enables man to be progressively free 
and the Indian Express case, highlighting the from the tyranny of natural phenomena and 
recognition by the apex court that restrictions on physical and social environments. Truth is the 
freedom of the press is in effect denial of infor- content of knowledge'. If these formulations of 
mation to the citizens. He therefore pleads that M.N. Roy ma& in 1946 in his manifesto of New 
'right to idormatibn must have an independent Humanism are valid, it is obvious that the right 
existence' and further argues as follows: 'Right to know is a basic human fact of life as  well as a 
to education is also a basic right without which human value which is an inextricable part and 
no right to information can become meaningful. pre-condition of human freedom. The latter 
Therefore, both right to education and right to cannot be  achieved without the former, Baxi in 
information, have to be recognised as basic his foreword refers to the common wisdom pro- 
human rights' @. 46). At a later stage in his claiming "Knowledgeis power". Both the learned 
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Professors draw a vital distinction between mere 
the right to ir$ormation and the right to know. 

On the eve of the twentyfirst century humanity 
is caught in a grave dilemma. With increasing 
tendency of man to bid farewell to rationalism and 
humanism, to resort to the bullet and the bomb in 
solving problems and to increasing abuse of 
knowledge available to mankind, a grave doubt 
is being expressed as to whether acquisition of 
knowledge is going to result in emergence of a 
saner individual and a sane, peaceful and prog- 
ressing society. For example, would not prolif- 
eration of the knowledge of explosives or of 
nuclear fusion result in increasing human 
violence and even threaten the very existence of 
the human race? I am not answering these ques- 
tions in this review. However I am raising a 
counter-question: will not the knowledge that use 
of bombs and bullets is counter-productive and 
use of the nuclear weapons can lead to mutual 
destruction, act as a deterrent against mis-use of 
knowledge? Knowledge cannot be permitted to 
be the monopoly of a few philosopher Kings as 
we tried in ancient Indii or as is the practice in 

totalitarian societies. 
I would end this review by referring to the 

delightful and witty BBC serials "Yes Minister" 
and "Yes Prime Minister" written b y  the brilliant 
co-authors Jonathan Lynn and Antony Jay. The 
serials demonstrate how the concepts of open 
society of the simple-minded Right Hon. James 
Hacker first elevated as a Minister in the British 
Cabinet are frustrated by his wily Cabinet Sec- 
retary, Sir Humprey Appleby and then after being 
elevated as the Prime Minister, again frustrated 
by Sir Bernard Woolley, his former Private Sec- 
retary later promoted as Cabinet Secretary. The 
people's elected representatives occupying high 
ministerial offices are easily taken for a ride by 
the bureaucracy forming a closed club and a steel 
frame. These evils can be mitigated if not totally 
eliminated by diffusion of information and 
knowledge among the entire people through the 
various media. 

M.A. Rane, 
Advocate, 

High Court, Bombay 
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Dantwala, M.L. (Editor) - Indian Agricultural in the domestic markets, they manifest many of 
Development Since Independence, Second (Re- the frailties associated with monopolistic beha- 
vised) Edition, Indian Society of Agricultural viour. This economic practice either needs to be 
Economics, Oxford & IBH Publishing Co. Pvt. thoroughly modified and made to function in an 
Ltd., Bombay, 1991. effective, efficacious and therefore, commer- 

'I'his revised and updated second edition of the cially viable manner, or dismantled altogether. 
book contains 20 essays grouped under 16 Partial canalisation or voluntary canalisation 
chapters contributed by senior agricultural could be feasible alternatives. 
economists in the country. It critically examines ~ ~ h i ~ d ~ ~  D~~ s ~ i r i ~  S. Parikh and M.H. 
various a s p t s  of Indian agriculme and rural Suryanarayana - Rural Poverry in India: hc i -  
development as we1 as their problems and sug- dence, Issues, and Policies, Indira Gandhi Insti- 
gestsplicy to overcome them. The fust tute of Development Research, Bombay, 199 1. 
section containing eight chapters examines the mihis report was prepared as paR of the Asian 
SmtegY of agric'lt~' develo~menf aac'ltu- Development Bank ~ ~ j ~ ~ t  On ~~1 povefiy. me 
re's role in the national economy, agrarian 
structure, changes in the composition of labour report examines a number of issues relating to 

force and its employment, pace and pattern of rural poverty in India. The issues examined in this 
of agricultural production, irrigation and report include (a) India's performance in terms of 

water management, technological change in economic development during pre- and post- 
Indian agriculture, and issues relating to animal inde~adence~eriods, (b) thedimensions nual 
husbandry, poultry, fisheriesand forestry in India. poverty both quantitative and qualitative$ (c) 
The second section includes four chapters which relationship betwen land r~sources and rural 
respectively review and discuss the institutional poverty, (d) ~ntaconnections between human 
aspects of saving and capital formation in the resources and rural poverty, (e) macro-economic 
agricultural sector, rural credit, agricultural policies followed so far for poverty eradication, 
marketing, and agricultural price policy and terms (0 impact of global environment on poverty, (g) 
of trade. The third section comprising four effect of the political economy on poverty in 
chapters examines the public finance aspects of India, and (h) the policy changes needed to 
Indian agriculture , agricultural labour and rural achieve the goal of eradication of poverty. The 
employment, trade in agricultural commodities study is divided into eight chapters. 
and approaches, and issues relating to rural Shaker, Kripa - Land Trangers, A Case Study - 
development. Gian Publishing House, New Delhi 110 002, 
Das, Dilip K. - Import Canalisation; Sage Pub- 1991 
lications, New Delhi, 1991. The study is confined to the delineation of the 

The pros and cons of import canalisation using magnitude of landalienation, its direction and the 
India as a case study are discussed in this book. reawns for land alienation, and the manner in 
The principal finding is that given the way the which various classes and castes have been 
strategy has been in affected. The study is limited to he state of Utm ing countries, its costs far outweigh its returns. 
Not only has it failed to realise the possible Pradesh and only land transfers which were duly 

advantages to be garnered for bulk imports, but registered have been taken into account. Land 

import canalisation has in fact led to inefficiency, mnsfers by way of lease or have 
delayed decision making and bureaucratic k e n  studied as, among other things, they are not 
wrangling which in turn has meant having f h d  transfers. The study found that land Was 
to pay higher prices as we1 as generating being sold by marginal and small farmers; nearly 
X-inefficiencies in the economic system. two-thirds of such land being purchased by 

Analysis of the manner in which import semi-medium, medium and large farmers. 
canalisation has worked in India reveals that Medium and large farmers accounted for 40 per 
business acumen tends to be replaced by a risk- cent of the net gain in land transactions. One-fifth 
averse and procedure-oriented approach. Since of the land alienation was on account of repay- 
the canalising agencies are de facto monopolies ment of old debts. 
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Srivastava, U.K., Baku1 H. Dholakia, S . Vathsala 
and K. Chidambaram - Fishery Sector of India, 
Indian Institute of Management, Ahmedabad, 
Oxford & IBH Publishing Co. Pvt.Ltd., Bombay, 
1991. 

This study was sponsored by the World Bank 
through Ministry of Food Processing Industries, 
Government of India and the Planning Commis- 
sion. The study covers all aspects of the fisheries 
sector viz., marine fisheries including deep sea 
and brackishwater fisheries and inland fisheries 
(capture, culture and capturecum-culture). It 
examines the present constraints and future 
prospects that characteries the fishery sector in 
India, specially the commercial marketing and 
processing of fishery products, shrimp aquacul- 
ture, operation of deep sea vessels. The book also 

discusses the policy support, investment 
opportunities and financial assistance require- 
ments of the fishing industry over the nex.t five 
years. 
Thakur, D.R. and T.V. Moorti - Economics of 
Potato in Himachal Pradesh, Daya Publishing 
House, Delhi 1 10 006, 1991. 

The study pertains to the economics of potato 
cultivation in Himachal F'radesh with special 
reference to the Lahaul-Spiti district. It aims at 
popularising optimum method of potato cultiva- 
tion along with other important crops and efficient 
marketing systems for highlighting the problems 
and constraints on the production and marketing 
fronts. The study further explores the possibilities 
for enhancing the incomes of tribal farmers. 
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