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This highlight compares data on wells and tube
wells, diesel and electric pumps from four
sources, namely, Minor Irrigation Census (MIC),
Agricultural Census (Ag), Input Survey (InS) and
statistics from State Electricity Boards (SEBs)
and/ or the State Statistical Bureaus for four time
periods representing mid-1980s, 1990s, early
2000s and mid-2000s. We find that more often
than not, there is a wide divergence in data -
divergence that does not seem to be attributable to
mere time lags and definitional differences. This
is a cause for serious concern and calls for
immediate action and coordination among
different government data collection agencies.
This is also symptomatic of the overall poor and
deteriorating condition of irrigation and other

databases in India.
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POOR STATE OF IRRIGATION STATISTICS IN INDIA

THE CASE OF WELLS AND TUBE WELLS1

Research highlight based on a paper with the same title’

INTRODUCTION

At a time when there are widespread concerns about
unsustainable trends in groundwater and electricity sectors
(Shah et al. 2003), asking a simple question, namely, how
many agricultural pumps (diesel or electric) are there will
yield an ambiguous answer depending on the data source
one uses. Such ambiguity is problematic because the
precursor to any policy decision is reliable data. This
highlight furthers S.L. Shetty's argument of a
'deteriorating statistical base' (Shetty 2012) by providing
evidence of the same with respect to data on agricultural
wells, tube wells and pump sets.

The Ag and the MIC provide information about the
number of wells and tube wells and the number of diesel
and electric pump sets used in agriculture. The InS
provides information about the number of agricultural
electric and diesel pump sets. SEBs and in certain cases
the States' Directorate of Economics and Statistics also
provide figures for the number of energized pumps. A
multiplicity of sources with considerable variation in
figures for the same ostensible entity makes the selection
of which source to use a problematic issue and this has
wider policy implications.

In the paper four periods are considered by selecting
common years for four sources - Ag, InS, MIC, SEBs or
States' Directorate of Economics and Statistics. For years
that aren't common, the years selected for a particular
source is roughly around the same time period, varying by
a year or so. The four time periods are 1985-86, 1993-94,
2000-01 and 2005-06. If the data differs by less than 10
percent, we consider it 'highly comparable'. When two
sources differ by more than 10 but less than 20 percent,
we call it 'moderately comparable'. Anything with a
difference that is more than 20 percent is considered 'not
comparable'. While this classification is arbitrary, a 10

to 20 percent difference is reasonable and not too
stringent, given the huge numbers involved.

NUMBER OF WELLS AND TUBE WELLS

According to Ag, number of wells and tube wells has
gone up from 12.1 million in 1985-86 to 18.4 million in
2005-06, while as per MIC, number of wells and tube
wells has increased from 11.4 million in 1986-87 to 19.7
million in 2006-07 (Gol 1992A; Gol 1993; Gol 2012A;
Gol n.d.). Both these are roughly comparable as are the
figures for 2000-01, which are very close to one another -
18.8 million (Ag) and 18.5 million (MIC) (Gol 2005; Gol
2008A). However, there is a wide divergence in figures
for 1990s, with Ag giving us a figure of 17.3 million and
MIC of 11.6 million - a divergence of more than 32
percent (Table 1; Gol 1996; Gol 2001).

NUMBER OF DIESEL PUMPS

Table 2 gives the number of agricultural diesel pump sets
for different time periods starting from the mid 80s, as
reported by the Ag, InS and MIC and Figure 1 shows the
all-India totals of diesel pumps from these sources.

In the first period, the Ag (1985-86) and the MIC (1986-
87) show considerable comparability for the all India total
of diesel pumps at 3.2 million and 3.5 million
respectively. However at the state level, data for only four
states (Andhra Pradesh, Bihar, Haryana and Madhya
Pradesh) are comparable across the two sources. The InS
(1986-87) in contrast reports a total (5.9 million) which is
almost twice the Ag and the MIC figures (Gol 1992B).

The second time period are the years around 1993-94.
While the MIC is available for 1993-94, the InS is
available for 1991-92 and the Ag for 1995-96. (Gol 2000).
Due to the gap between the InS and Ag reporting years,
the MIC alone is compared with the InS and the Ag
respectively.
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Table 1 Number of wells and tube wells for select states in India (in lakhs®)

Agl MIC I Agll MICH | AgIll | MICII | AgIV | MICIV
State (1985-86) | (1986-87) | (1995-96) | (1993-94) | (2000-01) | (2000-01) | (2005-06) | (2006-07)
Mid 1980s Mid 1990s Early 2000s Mid 2000s
Andhra Pradesh 8.53 12.99 14.45 15.65 17.76 19.29 18.22 22.00
Assam 0.42 0.17 0.05 0.28 0.37 0.80 0.26 1.04
Bihar 7.32 7.55 8.23 9.87 NA 7.93 NA 6.51
Gujarat 6.24 8.67 7.82 NA 7.80 10.83 8.21 11.18
Haryana 3.96 3.9 5.46 527 427 4.20 7.76 4.68
Karnataka 3.85 4.53 8.53 5.52 8.59 8.60 8.21 9.78
Kerala 2791 1.24 37.58 1.29 43.80 1.71 47.19 1.70
Madhya Pradesh |  12.65 9.82 12.32 12.72 10.71 15.92 7.97 16.65
Maharashtra 9.35 12.41 15.16 NA 14.34 17.95 NA 20.54
Odisha 0.27 2.37 2.36 3.44 3.32 4.27 1.72 472
Punjab 9.31 8.93 15.26 9.58 14.12 10.80 15.18 11.78
Rajasthan 10.12 NA 12.04 11.19 7.73 13.41 10.58 14.99
Tamil Nadu 2.74 15.93 5.80 14.19 19.38 18.92 25.76 18.66
Uttar Pradesh 12.44 21.22 15.98 2131 20.38 36.85 21.88 42.53
West Bengal 6.05 442 11.79 5.65 14.47 6.48 10.33 5.19
India Total 121.61 114.64 173.17 116.23 188.45 185.03 184.90 197.56

Note: The number of wells not in use as enumerated by the agricultural census when compared to the MIC is extremely high for Kerala.
Since wells not in use are also included in the overall number, this may be the cause for the wide variation in figures.

The Ag puts the number of diesel pumps at 4.7 million
and MIC at 4.17 million. Rajasthan is the only state
showing comparability with a 6 percent difference
between the two sources. The InS total of 6.8 million for
all of India continues to be at considerable variance with
the MIC value.

The third time period is around 2000-01. Data is available
for the Ag and MIC for 2000-01. InS data is for the year
2001-02 (Gol 2008B). There again start to appear wide

divergences in figures reported. The Ag reports a total of
4.2 million diesel pump sets for all of India, while the
MIC reports a figure as high as 6.3 million, a difference of
more than 2.1 million. Even between the MIC and the InS,
the difference in the pan India total is more than 50
percent, with InS reporting 14.2 million diesel pumps.

The time period around 2006-07, provides us with InS
data for 2006-07 and Ag data for 2005-06 (Gol 2012B).
Again the InS figure for all of India is almost 3 times the

*One lakh = 0.1 million
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Table 2 Number of agricultural diesel pumps (in lakhs)

States/ Diesel Time period around Time period around Time period around Time period
Pump Sets 1986-87 1993-94 2000-01 around 2005-06
AgC InS MIC AgC InS MIC AgC InS MIC AgC InS
(1985-86)|(1986-87)((1986-87)|(1995-96)((1991-92)|(1993-94)|(2000-01)((2001-02)|(2000-01)(2005-06)|(2006-07)
Andhra Pradesh | 176 | 155 | 215 | 1.09 | 3.1 149 | 041 | 531 | 118 | 044 | 490
Assam NA | NA | 013 | 010 | 003 | 027 | 018 | 2.14 | 078 | 008 | 0.89
Bihar 434 | 365 | 492 | 506 | 691 | 696 | NA | NA | 676 | NA | NA
Gujarat 307 | NA | 188 | 266 | 552 | NA | 142 | 534 | 473 | 219 | 4.67
Haryana 112 | 187 | 132 | 213 | 201 | 155 | 039 | 493 | 148 | 171 | 477
Karnataka 0.14 | 077 | 043 | 061 | 1.19 | NA | o011 | 1.51 | 030 | 042 | 2.50
Kerala 042 | 037 | NA | 031 | 1.19 | 015 | 051 | 068 | 0.10 | 023 | 035
Madhya Pradesh | 15 | 225 | 132 | 205 | 27 | 093 | 091 | 601 | 172 | 072 | 7.08
Maharashtra 046 | 2.82 | 164 | 041 | 093 | NA | 018 | 574 | 065 | NA | NA
Odisha 002 | 027 | 006 | 035 | 062 | 022 | 044 | 189 | 055 | 037 | 225
Punjab 469 | 223 | 239 | 682 | 222 | 357 | 535 | 679 | 288 | 511 | 46l
Rajasthan 282 | 496 | NA | 503 | 862 | 470 | 3.03 | 1475 | 565 | 3.92 | 15.40
Tamil Nadu 038 | 386 | 271 | 101 | 377 | NA | 135 | 1239 | 297 | 471 | 559
Uttar Pradesh 7.79 | 26.04 | 1277 | 1111 | 29.16 | 17.37 | 17.13 | 61.42 | 30.84 | 18.40 | 61.17
West Bengal 424 | 438 | 335 | 845 | 079 | 447 | 1034 | 1168 | 067 | 679 | 15.14
Total 3241 | 59.68 | 35.11 | 47.14 | 68.92 | 41.70 | 42.16 | 14261 | 63.39 | 4537 | 131.80

Figure 1 Total number of agricultural diesel pump sets in
India at different points in time

Figure 2 Total number of agricultural electric pump sets in
India at different points in time
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Ag figure, with InS reporting 13.1 million diesel pumps
and Ag reporting 4.5 million pumps. Punjab and Tamil
Nadu are the only states with comparable to moderately
comparable data across the sources.

We suspect that the huge variation between the two
Censuses and the InS may partly be attributed to
definitional differences (with the InS perhaps counting
diesel pumps that are used for activities other than
pumping) and the methodology - census versus sample
survey. However, these are just guesses and there is no
reliable way of understanding the difference between
these sources or ascertaining which the correct figure is.

NUMBER OF ELECTRIC PUMPS

Table 3 gives the number of agricultural electric pump sets
in a manner similar to the previous section, with the
inclusion of an additional source - the SEB or the State
Directorate of Economics and Statistics wherever
available. Figure 2 shows the all India total for
agricultural electric pumps as reported by the different
sources.

In the mid 80s none of the three sources show comparable
figures for the all India total. However, the MIC (1986-87)
figure of 4.7 million and the Ag (1985-86) figure of 3.8
million are considerably closer in proximity as compared
to the InS (1986-87) figure of 6.3 million. Haryana, Bihar
and Madhya Pradesh show comparability in diesel as well
as electric pump sets between the Ag and MIC figures.
Haryana however is exceptional, for it shows comparable
figures between these two sources with each other and
also with respect to the SEB figures for electric pump sets.

The period around 1993-94, has the Ag data for 1995-96,
the MIC for 1993-94, the InS for 1991-92 and the SEB
figures for select states. The difference between the MIC
figures and the Ag figures is now much higher. In fact the
number of electric pump sets in wells and tube wells for
all of India, as given by the Ag at 8.04 million is twice the
number given by the MIC (4.34 million). The InS figure at
9.3 million is still higher. Rajasthan is the lone state which
shows comparability between the MIC and the Ag for
both diesel and electric pump sets.

In the early 2000s, for the first time, the all India total of
electric pumps for the Ag (2000-01) at 10.17 million and
the MIC at 9.94 million is remarkably close. However the
InS figure of 18.45 million continues to be at a huge
variance with the previous two sources. Punjab is unique
in the comparability it displays between multiple sources.

The time period around 2006-07 presents three sources,
the Ag for 2005-06, the InS for 2006-07, and the SEB
figures for certain states. The difference between the

Indian total for electric pump sets as given by the Ag
(10.17 million), and as given by the InS (12.69 million), is
a little more than 20 percent. Though still quite
substantial, this difference indicates a slight convergence
of figures especially when viewed against the backdrop of
previous years, where differences between the two sources
amounted to almost one half of the other. For these two
sources Tamil Nadu exhibits comparable figures for diesel
as well as electric pump sets.

Thus, the pan India total for electric pumps as given by
the MIC and the Ag shows a certain degree of
comparability in the 80s. After a period of wide
differences in the 90s, the totals converge again around
2000-01. In contrast the InS throughout shows substantial
differences when compared to the first two sources and
again may be due to the methodology followed in drawing
up the sample for InS.
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CONCLUSION AND POLICY IMPLICATIONS

In this paper, we have compared numbers of wells, tube
wells and electric and diesel pumps from four different
sources and found that the figures from each of these
sources vary and vary widely. While a ten to twenty
percent difference in figures enumerated may be due to
definitional differences and time lags, but differences that
are as much as 40 percent or more, raise questions about
the veracity of the data. Since all of these data are
essentially government data provided by various agencies,
wide divergences may be suggestive of lack of
coordination. A related problem which could have a
bearing on the wide varying estimates is the clarity of
definition. For instance some SEBs use the term ‘number
of Irrigation Pump sets (IPs)/ tube wells energized’
interchangeably, others include surface lift schemes too
under IPs. Still others just enumerate ‘pump sets
energized’, without explicit clarification on whether these
are agricultural or non-agricultural pump sets.

Assuming that convergence is equivalent to greater
accuracy (while keeping in mind that it need not
necessarily be so), we divided the states into highly
comparable (0-10 percent difference), moderately
comparable (10-20 percent difference) and not
comparable and found that ten states showed
comparability (high or moderate) between sources for
more than one time period. For a given time period, four
states showed comparability (either between the same
sources or other sources) for all the three entities i.e. wells
and tube wells, diesel pump sets and electric pump sets.
These were Bihar, Haryana and Punjab in the mid 80s and
Rajasthan in the 90s. Since then not a single state has
shown comparability for all three categories. While data
diverged substantially, only the two states of Punjab and
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Haryana showed less divergence than others. In the
absence of further evidence, it is hard to say whether the
consistent convergence (or divergence) of a particular

and sampling framework is needed. Finally, immediate
action and better coordination between different data
collection agencies of the government is a must if data

source is indicative of greater veracity (or unreliability). quality is to improve. In this, the Central Government can

Change is required at three levels. First, there is a need for play a crucial role by recognizing and incentivizing states

improvement in the methods and techniques of data with least data discrepancies so that laggard states are also

collection. This is especially true of the InS which relies encouraged to improve their data collection systems.

on a smaller sample. Second, an improvement in reporting
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