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FOOD SECURITY IN MAHARASHTRA: REGIONAL DIMENSIONS
Nitin Tagade!

Abstract

Regional disparities along with food security have remained an issue of debate in Maharashtra
ever since its inception as a State in 1960. Several studies have examined economic
development as well as food security issues at the regional level but there has been no
systematic attempt made to analyse food security comprehensively taking into account its four
elements viz. availability, accessibility, sustainability and utilisation. The circular argument that
disparities in investment leads to underdevelopment and consequently food insecurity is a part
of our larger argument. Therefore, an attempt is made in this paper to understand food security
across regions of Maharashtra. The results reveal three major groups of regions in terms of food
insecurity. While a certain regions experiences food deficit and lower poverty along with a higher
level of nutritional status, the other regions exhibit higher levels of under-nutrition and poverty
along with relatively higher and medium food sufficiency.
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Introduction

Maharashtra has not only been proclaimed as one of the economically developed States!, but also has
remained at the top among the States in terms of relevant economic indicators. The Net State Domestic
Product (NSDP) and Per Capita Income (PCI) put the State among the top three economically forefront
States. The NSDP of the State for 2004-05 worked out to ~ 3,38,254 crore at current prices, which is
higher than India’s NSDP. In addition to this, PCI of the State has been constantly higher over the years
as compared to the national average (Gol, 2006). Not withstanding this experience of growth, the issue
of regional disparities in relation to development initiatives across regions of Maharashtra has occupied
the centre stage of discussion for long (Dandekar Committee, 1984; and Vidwans, 1996). Among the
recent studies, we have identified two sets of studies that broadly examine the issue of regional
disparities in the State. While the first set analyses the state of economic development across regions
(Prabhu and Sarker, 1992; and Shaban, 2006), the second set of studies focuses on the regional
dimensions of well-being (Suryanarayana, 1996).

In the first set of studies, regional economic development aspect in the State has been
examined based on the performance of all the three sectors of the economy; viz., primary, secondary
and tertiary. These studies reveal that there have been regional disparities prevailing in terms of
economic growth as well as agricultural, industrial and human resource development since the
formation of the State of Maharashtra (Prabhu and Sarker, 1992). In addition, most of the districts from
Vidarbha and Marathwada regions have remained underdeveloped (ibid., p-1935). Further, recent
studies point to widening of the regional disparities in the State (Shaban, 2006). The geographical

pattern of income generation not only indicates its concentration of developmental activities in a few
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regions but also an increasing gravitation towards a few cities; for instance, more than 50 per cent
share of the State’s NSDP comes from four major cities in the State (ibid., p-1813-14). However, the
above set of studies, while studying regional disparities in developmental activities, seems to have failed
to look into the issue of regional disparities with respect to food security. Also, no systematic attempt
has yet been made to understand the problems of regional disparity within the framework of food
insecurity, malnutrition and poverty. A few among the second set of studies, though, have attempted to
investigate food security aspect across regions in Maharashtra; these studies are, however, largely
concerned with the physical and economic aspects (Suryanarayana, 1996).

In the recent years, the concept of food security? has been broadened by incorporating chronic
food insecurity in the traditional temporal food insecurity. Further, the concept of food security has
undergone major shifts in terms of focus across three phases between 1973 World Food Conference
and 1994 World Food Summit (Hewitt de Alcantara (1993) cited in Maxwell, 1996). In the 1970s, the
main focus was to understand food security at the aggregate level which later shifted to the individual
level following Sen’s entitlement approach. Sometime in the late 1980s, the issue of malnutrition
gained prominence in the literature, with the experts arguing that under-nutrition is caused not only
by food shortage but also due to other social, demographic and health related factors. Starting from
the 1990s, the focus has totally shifted from the ‘food first’ perspective to “livelihood’ perspective,
where food and nutrition security are the subsets in the larger framework of livelihood security. This
changed focus can be examined in terms of its four constituents, viz., availability, accessibility,
sustainability and absorption of food. Thus, a holistic understanding of food security would require
incorporating two other aspects of food security, namely, stability in availability and utilisation of food
along with conventional measures of physical and economic aspects. The importance of incorporating
these two elements for understanding the aggregate scenario of food security lies in the fact that
stability in availability and accessibility of food are necessary because of their potential to combat both
chronic as well as transitory food insecurity. The utilisation capacity of an individual is an important tool
for assessing individual food insecurity. Further, understanding the dimensions of food security at the
regional level is crucial. Such an analysis should consider the various issues related to economic
development of the State with a particular emphasis on the agricultural sector as it is one of the major
components of food supply. This should be followed by investigating different aspects of food security
across regions of Maharashtra. Given this, in the paper we endeavor to examine the issue of food
security across regions in Maharashtra. The paper is spread over five sections. In the second section,
the methodology has been discussed following a discussion on the state of food security across regions
in the third and fourth sections based on conventional and unconventional measures, respectively, while

the major findings are concluded in the last section.

Methodology

This paper attempts to examine the issue of food security across regions taking its four elements into
consideration (see Table 1). The first element of food security, availability of food, is a conventional
measure that indicates physical access to food. At the aggregate level, the availability of food is

determined mainly by three supply side factors viz., agricultural foodgrain production, imports and



subsidised foodgrain supply through Government agencies. However, the present study confines itself
to the analysis of food availability based on the major sources of foodgrains as agricultural production.
We are leaving foodgrain imports unanalysed as it comes under the Central Government and the related
data on the same are not available at the State level. Besides, the region specific distribution of
foodgrains through Government agencies at subsidised prices has not been examined due to the non-
availability of data at the district level. Trends in per capita foodgrain production across regions, based
on two major food crops i.e. cereals and pulses grown in the State, have been analysed. Since the
endeavour is to understand the regional variations in foodgrain production, National Sample Survey
Organisation (NSSO) classification of regions is taken for facilitating the comparison across elements of

food security.®

Table 1: Indicators of Food Security

Sl. No. | Indicators Description Variables Data Sources
. Directorate of
A Indicates fooq supply through Total and  per | Economics and
Availability food production, import and . - o g
1. capita  Foodgrain | Statistics, EPWRF’;
of food food supply through .
) production and Census of
Government agencies
Maharashtra
Accessibilit It implies economic and Poverty ratio NSSO unit level
2. to food Y| physical  accessibility  to y data for 50", 55t
foodgrains and 61° round
. .| Normative level of | Directorate of
A Incorporates  stability in - -
Sustainability foodarains availability and food availability | Economics and
3. or Stability of g toriity over time and | Statistics, EPWRF";
continued accessibility over . .
food . Carrying capacity of | and Census  of
time ;
agricultural lands Maharashtra
Connotes the capacity to
Absorption/ | absorb food which can be | Nutritional status of
4. utilisation of | measured  through  the | children below six | RCH-2 (2002-04)™
Food nutritional status of an | years of age
individual

Source: Authour
Notes: * Refers to Economic and Political Weekly Research Foundation and ** Reproductive and Child
Health

The second element is accessibility to food which depends upon the household purchasing
power. The purchasing power depends on the income of household; however, the income related data
is not easily available. Secondly, the distribution of subsidised foodgrains through Government agencies
like the Public Distribution System (PDS) improves purchasing power of the poor. Nevertheless, the
regional dimensions of food insecurity taking distribution aspect has not been analysed because the
district level information is not available. In order to overcome this problem, poverty ratio is considered
here for understanding purchasing power, as it indicates the state of well-being of the people. It is
estimated based on Per Capita Monthly Consumption Expenditure (MPCE). This helps to understand the
proportion of households that are unable to purchase the minimum required quantity of foodgrains due

to the lack of purchasing power. This could also be understood from the network and coverage under



PDS. We have taken poverty ratio as an indicator of food insecurity in order to estimate the percentage
of people unable to purchase the required quantity of food for a healthy life during a given period. The
analysis has been carried out for three periods; viz., 1993-94, 1999-00 and 2004-05 based on NSS 50t
55 and 61°t round (Consumption Expenditure), respectively.*

The third element of food security is sustainability which indicates the stability of food supply
in terms of availability over the period as continuous source of supply.® Sustainability here covers both
the quantitative aspects of food availability and quality. Due to paucity of data on the quality of food at
the aggregate level, we shall be focusing on the sufficiency of the quantity of food availability over the
period as well as the carrying capacity of agricultural lands. The per capita availability of sufficient food
has been used to estimate the quantity of pulses and cereals required for per person per year, using the
norms recommended by the Indian Council of Medical Research (ICMR) in 1996. The ICMR recommends
146 kg of cereals and 25.55 kg of pulses per year as the food intake norm for a vegetarian adult (ICMR,
1996). The availability of the recommended quantity over years will be considered as the sustainable
food availability. The second indicator of sustainability is the carrying capacity of agricultural lands,
indicating the amount of pressure of population exerted on agricultural lands and changing occupational
composition measured based on per hectare density of rural population and workers in agriculture
sector, as also the variability of various indicators.

The next element in understanding food security is food absorption or utilisation. The ability of
a person does not depend on the characteristics of goods (Sen, 1985; p-9); however, better absorption
capacity together with other inputs improves the nutritional status. For example, frequent diseases and
inadequate health care facilities result in deteriorating nutritional status, particularly among children, as
they are the most vulnerable to changes caused by variations in either food intake or environmental
factors. Therefore, the nutritional status of children has been taken as an indicator for examining the

absorption capacity as well as the health status of the society at large.

Conventional Measures of Food Security in Maharashtra

A close examination of food availability in Maharashtra is taken up initially to draw attention to
development process in the State, which is largely driven by the tertiary sector followed by secondary
sector, due to the important role of agriculture sector in providing livelihood to a large number of people
in the rural areas in spite of being one of the industrially developed States.® The sectoral composition of
the State economy has undergone considerable changes over the period from TE 1972-73 to TE 2009-
10 resulting in the tertiary sector scoring over the primary sector while keeping the secondary sector
stagnant (see Figure 1). Over the period, the share of primary sector has declined from 29 per centin
TE 1972-73 to 13 per cent in TE 2009-10. During the same period, the share of secondary sector
declined from 34 per cent to 29 per cent, whereas, the share of the tertiary sector rose from 34 per
cent to 59 per cent. Therefore, augmenting foodgrain production is a crucial issue from the point of
view of availability because the share of the primary sector has been declining over the years. Due to
the comparative decline of the primary sector, the share of the tertiary sector increased remarkably
during TE 1972-73 to TE 2002-03 with two major upward breaks in TE 1982-83 and TE 1992-93. On the
other hand, the secondary sector has registered a decline during TE 1982-83 to TE 2002-03, particularly



after TE 1992-93. The breaks during TE 1982-83, TE 1992-93 and TE 2002-03 could be attributed to
policy changes introduced by the Central Government and emulated by the State Government. The
process of liberalisation initiated in the early 1980s, had effected only a few marginal changes in the
composition and benefited mostly the tertiary sector over primary and secondary sectors of the State
economy. However, the economic reforms initiated in the early 1990s have substantially influenced the
composition, over time benefiting largely the tertiary sector due to its wide coverage that reflects a clear
break from past policies during TE 1992-93. A substantial share of service sector in NSDP since TE
2002-03, along with a near stagnant contribution of the secondary sector and a gradual decline in the
share of the primary sector indicate that there is not much opportunity for absorbing the surplus labour
from the agriculture sector. In the prevailing circumstances, the agriculture sector is still one of the
major sources of livelihood in Maharashtra and therefore, it has the major role to play. At the same time
one needs to look into the growth behaviour of other sector because these help in correcting that
crucial livelihood support system through employment. However, we keep aside the question of creation

of employment and support to livelihood by the secondary and tertiary sector.

Figure 1: Sectoral Composition of Net State Domestic Product (NSDP) of Maharashtra
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Sources: Authour’s estimation based on Economic Survey of Maharashtra (Various years), GoM.
Notes: 1. Triennium Ending (TE) is a three year moving average.
2. For the TE 2002-03 and TE 2004-05, share of incomes are provisional figures.

1. Availability of Food

Food availability has been estimated based on per adult food supply through agricultural foodgrain
production after reducing the wastages and seeds assuming that production is used only for
consumption purpose.” Over the period, food availability has not only been declining in the State but
also across regions as the per capita foodgrain production is declining over the period. For the period
1961 to 2001, the highest decline has been observed in the Inland Northern region from 286 kg to 109
kg per adult person and the lowest decline in the Coastal region from about 102 kg to 91 kg per adult
person (Table 2). However, in 1971, per adult foodgrain production is found to have suddenly declined
in all the regions, though rising subsequently in 1981, in regions excepting the Coastal region. This is
mainly because of the implementation of the Green Revolution technology resulting in increased
foodgrain availability across regions due to increased production and productivity during the 1970s. It is
to be noted that on an average, per capita foodgrain production found lowest in the Coastal region and

highest in the Inland Central region. In 1961 as well as in 2001, per capita foodgrain production is



found highest in the Inland Central region followed by the Eastern region; whereas, it is lowest in the

Coastal region followed by the Inland Northern region.

Table 2: Per Capita Foodgrain Production and Population Growth across Regions of

Maharashtra
(In Kg)
. . . % Change | Population
Redi Per Capita Foodgrain Production (PCFP) in PCEP Growth Rate
egions
1961 1971 1981 1991 2001 (1961 to 2001)
Coastal™ 101.88 | 104.34 | 89.78 64.98 91.25 -10.44 4.7
Inland Western 316.80 | 152.99 | 225.12 | 206.72 | 147.29 -563.51 3.3
Inland Northern 286.90 | 215.68 | 256.28 | 285.17 | 108.74 -62.10 3.4
Inland Central 451,93 | 187.42 | 311.33 | 328.53 | 282.24 -37.55 3.7
Inland Eastern 334.00 | 130.19 | 233.53 | 269.43 | 158.80 -52.46 3.2
Eastern 377.69 | 335.97 | 342.75 | 276.29 | 162.64 -56.94 2.9
Maharashtra 291.87 | 160.18 | 195.04 | 210.13 | 159.73 -45.27 3.6

Sources: Authour’s estimation based on Directorate of Economics and Statistics, GoM (Various years)
and EPWRF (2004) and Maharashtra General Economic Tables, Census of India, Gol (Various
years).

Notes: 1. * Indicates that the figures for Coastal region are estimated excluding Mumbai Suburban
and Gr. Bombay/Mumbai.

2. The 12.5 per cent of the total foodgrain production has been deducted towards wastages
and seeds.

The reasons for declining food availability over time and the large variations across regions can
be explained by examining productivity that in turn depends on various exogenous and endogenous
factors. To begin with, trends in per capita foodgrain production across regions have been estimated by
taking into account the entire population that includes all age groups (Figure 2).% In the State, per
capita foodgrain production is declining gradually from 1960 to 2006. This is because of growth in
population exceeding that in the foodgrain production in the State. However, food production is
observed to have increased at the high rate after 1973-74, due to the adoption of new technology. In
addition to this, watershed programmes in Maharashtra have had a significant impact on foodgrain
production, as it was found that the comparisons between beneficiaries and non-beneficiaries
households in watershed regions in Maharashtra have shown significantly higher level of foodgrain
production among former households as compared to that of latter (see Deshpande and Rajshekharan,
1997). In the State, per capita foodgrain production has shown a large year to year fluctuation across
regions excepting the Coastal region, corresponding to the large variations in rainfall, as large
geographical areas in the State fall under drought prone conditions (Dev and Mungekar, 1996), and
therefore, are susceptible to vagaries of monsoon confronting phases of growth and stagnation
affirmatively (Sawant et al, 1999). The visitation of droughts and famine over large parts of the State
every three to four years indeed worsens the process (DHMJ Drought Forum, 2008). Over the years, per
capita foodgrain production has declined, i.e., during 1973, 1987, 1992 and 2002, because of droughts

during these years.® The Coastal region of the State has had the lowest per capita foodgrain production



over the period as compared to other regions, whereas foodgrain production has experienced relatively
better trends in the Eastern region. The lowest per capita foodgrain production in the Coastal region,
despite the region’s higher productivity as compared to other regions (Table 3), could be attributed to
lower share of land under cultivation. Share of bth Net Sown Area (NSA) and Gross Cropped Area
(GCA) are lowest in the Coastal region, accounting for about 32 and 34 per cent, respectively (Table 4).
On the other hand, the Eastern region, a predominantly rice producing area, has shown the highest per
capita foodgrain production, because of the high rainfall here, even though soil fertility of the region is
either medium or low (Sawant et al, 1999, p-14) and low population growth in the region (see Table 2).
The higher output variability in foodgrain production in Nagpur division is explainable due to high
rainfall variability and/or low irrigation facility (Mitra 1990, p-A 153). However, Nagpur division has two
NSSO regions viz., Inland Eastern and Eastern regions, and of the two, the latter region has lower
output variability as compared to the former region because the Eastern region comes under medium
and high rainfall, lower variation and medium soil fertility. The other three regions, namely, Inland
Eastern, Inland Western and hland Northern regions are close to each other in terms of per capita
foodgrain production, though, the soil fertility and level of rainfall differ across these regions.
Deshpande (1988) examined the relation between growth and instability in Maharashtra and found
varying relationship pre-new technology (1951-52 to 1971-72) and post-technology (1973-74 to 1981-
82) period, drought prone (DP) and non-drought prone (NDP) districts; and different group of crops.
The major finding shows that the negative and strong relation between growth and instability in pre-
new technology period changed to significantly positive largely due to high growth and high instability in
pulses because of higher pursuit of the commercialization of agriculture in terms of changing cropping
pattern in the State. However, this relation does not hold at the district level. Large number of DP
districts has emerged with preferable combination of high growth and low instability as against the not

preferable combination of low growth and low instability in NDP districts.

Figure 2: Per Capita Foodgrain Production during 1961-2006
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Sources: Authour’s estimation based on Directorate of Economics and Statistics, GoM (Various years)
and EPWRF (2004) and Maharashtra General Economic Tables, Census of India, Gol (Various
years) and UNFPA (2009).



Table 3: Yield of Total Foodgrains Production

In kg/hectare)

Regions TE 1965-66 TE 1975-76 | TE 1985-86 | TE 1995-96 | TE 2005-06
Coastal 1092.11 1377.19 1599.11 1956.01 2211.48
Inland Western 576.95 762.65 889.80 1041.37 710.40
Inland Northern 480.34 598.82 634.58 969.18 1070.37
Inland Central 427.25 443.94 552.04 818.14 774.21
Inland Eastern 472.13 619.75 861.51 970.06 840.02
Eastern 596.83 765.39 836.40 1056.02 1061.67
Maharashtra 474.14 582.19 688.73 896.54 887.40

Sources: Authour’s estimation based on EPWRF, 2004; and Directorate of Economics and Statistics,

Ministry of Agriculture, GoM.

Table 4: Net Sown Area and Gross Cropped Area and Cropping Intensity

(In Per cent)

Regions Coastal V\Ilzlsiz(rjn Nlor:'ltir;drn (I:Z:?trr]gl é;sligrdn Eastern Maharashtra
Net Sown Area (NSA)"
TE 1965-66 30.49 70.11 57.91 73.34 62.38 29.58 59.11
TE 1975-76 28.13 66.42 56.87 76.80 65.56 30.71 30.78
TE 1985-86 28.35 66.25 58.07 75.20 64.07 30.78 58.91
TE 1995-96 32.00 63.86 57.23 76.61 64.88 29.17 58.76
Gross Cropped Area (GCA)”
TE 1965-66 31.49 73.71 61.95 77.50 63.08 33.94 62.14
TE 1975-76 29.24 71.58 61.68 81.93 67.91 35.98 63.57
TE 1985-86 29.27 73.07 63.50 84.82 69.15 35.35 64.86
TE 1995-96 33.67 74.23 66.36 94.32 76.53 37.21 69.65
Cropping Intensity”™
TE 1965-66 103.29 105.14 106.99 105.67 101.12 114.77 105.13
TE 1975-76 103.97 107.77 108.46 106.68 103.58 117.19 107.05
TE 1985-86 103.25 110.30 109.34 112.80 107.93 114.88 110.10
TE 1995-96 105.24 116.24 115.96 123.12 117.96 127.56 118.53

Sources: Authour’s estimation based on EPWRF, 2004.

Notes:

“ Indicates share of NSA and GCA to the total Gross Area (TGA).

““Cropping Intensity is percentage of the gross cropped area to the net sown area.

On the whole, food availability in the State has not only been declining over the years but also

across regions. The large fluctuations in the availability of foodgrains from year to year due to frequent

occurrences of droughts and varying rainfall across regions are a major challenge to food security. Per



capita foodgrains availability in the Coastal region is lowest despite higher productivity in foodgrain
production. In contrast, per capita food availability is highest in the Inland Central region. The Coastal
region’s lower foodgrain production could be attributed to the lower share of land under cultivation as it
is a predominantly a hilly region, as also due to the lower cropping intensity of the region. Since
productivity in the Coastal region is relatively higher than other regions, we can assume that the
production is lower due to less land being under cultivation as compared to the lower use of modern
technology. In addition to this, on an average, per capita food availability over the period has been
higher in the Inland Central region despite low productivity of the region. It is because share of land
under cultivation is substantially high in the region, which increased from 77.5 per cent in TE 1965-66
to 94 per cent in TE 1995-96. Thus, higher per capita food availability in the region could be attributed
to higher land utilisation for cultivation. Having larger area under drought prone zone and consequent
fluctuations in agricultural production, so also the relatively undesirable agricultural growth performance
in NDP districts have resulted in an additional burden on the Government for food supply. Therefore, it
is clear that fluctuations in the foodgrain production could affect the physical accessibility to food due to
higher dependence on the agriculture sector, and thereby, affecting stability in the availability and

access to food.

2. Accessibility to food

Food availability has been declining in various degrees across regions of Maharashtra. However, the
state of food security can not k& determined mainly on the basis of supply side indicators, but
accessibility to food is a necessary condition and this depends on the purchasing power as also the
welfare programmes like supply of subsidised food. As stated earlier, data on district level food
distribution and household income is not available, and therefore, poverty has been used to examine
the well-being of the people. Poverty ratio indicates the proportion of population subsisting on food
intake below certain norms of calorie intake.'® We have not taken access to PDS as another indicator
specifically due to higher level of errors of inclusion and exclusion in Maharashtra (see Mahamallik and

Sahu, 2011; and Dev, 1996). Besides, poverty ratio is more robust representative of access to food.

Poverty Ratio

Poverty ratio, also know n as head count ratio, is a result of the lack of entitlement or purchasing power.
Income is an important criterion to assess the purchasing power, which is determined by various factors
like the type of employment, skill, education and social status. However, household income data on
these factors is not readily available. Therefore, poverty has been estimated based on MPCE from NSSO
quinquennial surveys'! taking official poverty line.!? Recently a Committee was constituted under the
Chairmanship of Prof. Suresh Tendulkar for reviewing the methodology for poverty estimation. This was
in response to the severe criticism that official poverty estimates for rural areas were lower as
compared to urban areas. The committee suggested the inclusion of expenditure on education and
health care in the ‘household expenditure’ in view of the declining Government subsidies for education
and health sector, and estimated afresh the poverty ratio based on NSS 615t round for 2004-05. In this

paper, the analysis is based on the official poverty line (earlier estimates) as the focus here is to



understand food accessibility across regions rather than poverty as such and therefore inclusion of
expenditure on education and health may not yield the purpose. The second reason for not considering
the new poverty line, as recommended by Tendulkar Committee, is that the process of declining subsidy
for education and health care is not quantifiable and also it is not comparable over time. Last, poverty
line has been provided only for 50" and 61% round; and do not provide the same for 55" round which is
necessary for understanding the trend.

In Maharashtra, accessibility to food has improved over the period as evidenced by the fact
that the proportion of the poor declined in both the rural and urban areas during 1983 to 2004-05, from
46 per cent to 30 per cent in the rural areas and from over 41 per cent to about 33 per cent in the
urban areas (See Table 5). Compared to the national averages, the poverty ratio in the State was higher
for the both rural and urban areas except in 1983 despite an impressive economic development
registered in the State during the period under review. The rural-urban differences narrowed down
during 1993-94 to 2004-05; differences were quite high in 1993-94, but declined significantly by 2004-
05. In the rural areas of the State, the proportion of people living below the poverty line was 30.5 per
cent in 1993-94 which declined to 19.7 per cent by 1999-00, but again increased to 25 per cent in
2004-05. Similarly, the poverty ratio in the urban area was 26.9 per cent in 1993-94, 19.7 per cent in
1999-00 and 25.5 per cent in 2004-05. Thus, even the most recent poverty estimates indicate that one-
fourth of the people in both the rural and urban areas of Maharashtra are unable to meet their basic
needs. The strange experience of Maharashtra where both rural and urban poverty ratio in the State
has declined with lower margin compared to India as a whole, but the decline in urban poverty is much

lower than the corresponding decline at India level.

Table 5: Poverty in India and Maharashtra

(In Per cent

Rural Urban
Year
India Maharashtra India Maharashtra
1983 46.5 45.9 43.6 41.1
1987-88 39.0 40.9 38.7 40.5
1993-94 37.2 37.9 32.6 35.0
2004-05 28.7 30.0 25.9 32.8

Source: Himanshu, 2007 (Table 1 and 2), p-498.
Note: The poverty estimates are based on Uniform Reference Period (URP). The estimates are not
used for 1999-2000 because of non-comparability to the other NSSO rounds.

While looking at the regional dimensions of poverty, a sharply skewed concentration of poverty
is visible in a few regions (see Table 6). The situation can be summarised under three major
observations: One, poverty is relatively high in the rural and urban areas of Eastern, Inland Eastern,
Inland Central and Inland Northern regions as well as in the urban areas of Inland Western region. Two,
poverty increased during 1993-94 to 2004-05 in the rural areas of Coastal, Inland Eastern and Eastern
regions, but declined by the year 1999-00. Three, poverty in both rural and urban areas of Coastal

region has been showing an increasing pattern even though, it is lowest across regions. In contrast to
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this, the poverty ratio increased in the rural areas and declined in the urban areas of the Inland Eastern
and Eastern regions. This implies that poverty is higher across regions except in the Coastal and Inland

Western regions.

Table 6: Poverty Ratio across Regions in Maharashtra during 1993-94 to 2004-05

) Rural Urban
Regions
199394 1999-00 | 2004-05 | 199394 1999-00 | 2004-05
Coastal 11.3 15.8 20.3 7.0 6.9 9.2
Inland Western 19.2 8.3 7.0 33.4 20.9 31.2
Inland Northern 38.7 23.7 30.3 52.2 31.0 41.5
Inland Central 43.2 22.6 38.4 53.4 46.4 56.8
Inland Eastern 39.7 257 40.8 46.6 43.2 41.4
Eastern 39.7 37.0 40.8 39.3 25.9 34.8

Sources: Authour’s estimation based on unit level Consumer Expenditure data of NSS 50" (1993-94),
55t (1999-2000) and 61% (2004-05) rounds.

Note: The poverty estimates based on the NSS 55 (1999-2000) round are not comparable to other
rounds because of the changes made in the recall method.

Unconventional indicators of Food Security in Maharashtra

A discussion on a few conventional indicators of food security in the earlier section has brought out
regional variations in physical availability and economic access to food over the period. We found a few
of the regions are food secure in terms of availability, whereas, some others are food secure in terms of
accessibility. However, a higher proportion of the poor in a few regions may worsen with a marginal
fluctuation in the food economy, leading to chronic food insecurity. The chronic food insecurity, on the
other hand, eluded through the sustainable availability and accessibility to food. However, these alone
dose not result in better nutritional outcomes, but determine by improved absorption capacity of the
individual that depends on various non-food consumption. These unconventional indicators are

examined to understand the temporal and individual food security in this section.

1. Sustainability of Food

Food insecurity could be of two types, viz., temporal and transitory (FAO, 2006). Temporal food
insecurity exists when there is inadequate food intake over a long period of time, while transit ory food
insecurity exists when there is inadequate food intake either due to seasonal or cyclical causes. It is to
be noted that temporal food insecurity is largely found among poor households; transitory food
insecurity, on the other hand, however affect even the non-poor. The problem of inadequate food
availability and accessibility among the poor due to seasonal and cyclical causes might be more
devastating for the poor households worsening their condition severely. Therefore, neither temporal nor
transitory food insecurity can be avoided without ensuring a sustainable access to adequate food.
Lopsided food supply due to either cyclical or seasonal factors also could lead to food insecurity.

Further, stable food access depends on the purchasing power since the poor can not have ready access
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to food in the absence of purchasing power, and therefore, poor households are more susceptible to
fluctuations in food prices. Thus, sustainable food availability can be defined as stable access to food
over a long period of time. Therefore, it is imperative to examine sustainable foodgrain production and
its availability in greater detail. In order to examine the sustainability of food production over time, the
Coefficient of Variations (CVs) have been estimated for identifying regions that are vulnerable to food
insecurity. In addition, deficits in the availability of cereals and pulses have also been estimated across
regions over the period based on ICMR norms.

The CVs are estimated for the total foodgrain production, yield of total foodgrain production
and per capita foodgrain production across regions for the period 1960-61 to 2005-06 and also for the
pre and post Green Revolution (GR) period (Table 7).2 CV is a measure of instability and it incorporates
the systematic as well as the random components of variation. We are more concerned here with the
random component of variation, as higher the level of CV in per capita foodgrain production, lower is
the sustainability of food, and therefore, lower the degree of food security. Conversely, lower the CV in
production, higher is the degree of food sustainability. In Maharashtra, the quotient of variability in the
total foodgrain production is higher as compared to the indicator of per capita foodgrain production,
followed by the quotient of yield of foodgrain production. The higher instability in the total foodgrain
production could be attributed to exogenous factors rather than endogenous factors. The exogenous
factors such as erratic rainfall and severe droughts could not be avoided but mitigated. These tend to
constrain optimum land utilisation, and thereby, affect production. On the other hand, endogenous
factors such as use of modern technology and inputs though can be controlled, could impact output
negatively either due to the lack of or low utilisation of inputs. In Maharashtra, during 1980-93, the
significance of variability in terms of yield is low and in terms of area is high in explaining output
variability as compared to 1967-80 (see Sawant et al 1999, p-102). In the Inland Central region,
variability in total foodgrain production and per capita foodgrain production is highest, as can be seen
from Table 7, because of low soil fertility as well as low to medium intensity rainfall (ibid, p-13). On the
other hand, the instability in yield levels of total foodgrain production is highest in the Inland Northern
region because of medium soil fertility and low rainfall in the region, whereas, instability is lowest in the
Eastern region which could be attributed to better soil fertility and medium rainfall in large parts of this
region. Variability in respect of total foodgrain production and per capita foodgrain production is lowest
in the Coastal region. The comparison of variability in terms of all these three indicators across pre and
post Green Revolution period reveals a higher variability during the post-Green Revolution period as
compared to the pre-Green Revolution period. Apparently this is indicative of a decline in the
sustainability d food across regions. It is to be noted here that CV is not the sole indicator of

sustainability, and that the trend based variations also play a role in the process.
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Table 7: Average Level and Variation in Foodgrains Availability across Regions in Maharashtra

(1960-61 to 2005-06)

Total Foodgrain Production (00' MT) Yield of Total Foodgrain Production (Kg/Hectare) Per Capita Foodgrain Production (Kg/Hectare)
Regions Pre-GR* Post-GR* Total Pre-GR* Post-GR* Total Pre-GR* Post-GR* Total
Average (%/\:) Average ((;/\:) Average ((; /Z) Average (%/\:) Average (%/\:) Average ((;/\:) Average (%/\:) Average (i/\o/) Average (f’:/?)/)
Coastal 6727 12.6 10049 15.3 9239 23.2 1113 14.5 1714 17.8 1540 25.3 67 18.7 52 21.0 55.8 15.0
Inland Western 17158 155 26329 18.9 23670 28.6 424 14.3 654 17.9 582 27.2 149 15.6 138 20.9 140.1 24.5
Inland Northern 8270 15.8 14873 23.4 13114 34.9 471 16.2 796 24.7 697 33.8 150 21.0 157 23.4 153.7 20.6
Inland Central 14493 155 26218 27.1 22985 38.3 429 17.6 666 25.4 589 33.5 206 22.2 211 259 207.1 24.0
Inland Eastern 10624 20.6 19866 22.0 17532 33.9 508 19.6 878 19.5 768 30.8 142 22.6 160 24.7 154.2 26.3
Eastern 6397 16.2 8965 21.4 8312 26.0 628 14.5 903 21.0 820 25.3 225 23.7 197 23.1 203.6 18.6
Maharashtra 64027 12.5 106737.4 17.7 95265 29.1 497 12.5 784 17.6 696 27.2 145 17.3 137 20.0 138.1 20.0
Sources: Authour’s estimation based on EPWRF, 2004, and Directorate of Economics and Statistics, Ministry of Agriculture, GoM.
Note: * Pre-Green Revolution (Pre-GR) period covers the years from 1960-61 to 1970-71, while post-Green Revolution (Post-GR) period covers the years from 1973-74 to 2005-06
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Stability in food availability over time is determined by various endogenous factors and their
impact increased particularly during post-GR period resulting in higher atput variability. As earlier
discussed the relation between growth and instability in Maharashtra, our results resemble with
Deshpande (1988). The major concern however in this paper is to understand the impact of output
variability on the food security. The output variability could result in reduced food availability in the
absence of adequate food supply, as the population size is increasing. In order to examine, we have
estimated the share of per capita food availability to the required cereals and pulses for an adult in a
given year, recommendate by ICMR. The estimates are drawn following three step procedure. One, per
adult per year cereal and pulses requirement is obtained from ICMR (1996). Two, actual per adult per
year cereals and pulses availability are estimated based on cereals and pulses production to the total
adult population for that year. Lastly, the share of per adult cereals and pulses availability to per adult
ICMR norm is estimated. The results for cereals reveal a declining share over time across regions (Table
8). In terms of cereal availability, Maharashtra was food secure State in 1961 across regions, except in
Coastal region. A drastic decline is observed in the share of cereals availability to 96 per cent in 1971 in
the State as a whole from 174 per cent in 1961; so also increasing trend in deficit in the cereal
availability is evident at regional level. In 1961, only Coastal region was found food insecure in terms of
cereals availability that has increased to three regions including Inland Western and Inland Eastern
regions in 1971. The declining share of cereals could be attributed to the severe drought during 1972-
73. The share of cereal availability increased in 1981 and 1991 as a whole, but again it has declined in
2001 with deficit in three regions. The declining sustainable food security is visible in the State as a
whole and also across regions, as the share of cereal availability has declined over the period.
Availability of cereals decline is prominent in three regions, viz. Coastal, Inland Western and Inland
Eastern regions. In Inland Eastern region, declining share of cereal availability, particularly from 1991 to
2001 has deteriorated the food security which could also be attributed to the farmer suicides in the
region, as he recent studies have shown that area under cultivation has shifted from cereals
(particularly jowar) and cotton towards soyabean and to a lesser extent pulses in Vidarbha as a whole;
and in Amravati division in particular that falls under Inland Eastern region (see Mishra, 2006, p-153).

Similarly, the estimates of share of pulses availability indicate declining over the period in the
Coastal region followed by the Inland Western and Eastern regions (see Appendix I). The Eastern
region is found to have experienced a lower and declining availability of pulses, particularly after 1971,
except in 1991. However, it is to be noted that Inland Central and Inland Eastern regions have

registered increasing share of pulses availability during last three decades in particular.
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Table 8: Share of Per Adult Per Year Cereals Availability to ICMR Norms

Regions 1961 1971 1981 1991 2001
Coastal 68.55 70.80 61.06 43.73 61.17
Inland Western 201.10 95.93 144.08 132.59 44.70
Inland Northern 164.06 124.92 156.28 167.70 113.56
Inland Central 277.72 105.93 188.30 198.54 136.47
Inland Eastern 170.64 66.71 140.86 144.78 67.61
Eastern 232.77 213.41 225.57 175.60 166.58
Maharashtra 174.38 95.99 121.95 126.90 90.28

Sources: Authour’s estimation based on EPWRF, 2004 and Directorate of Economics and Statistics,
GoM

The carrying capacity of agricultural lands is another indicator employed to measure
sustainable food availability across regions. It signifies the capacity of agricultural lands to support the
population dependent on it for earning their livelihood.™® Since the population has been growing steadily
and the land being a scarce resource, the land to population ratio will increase over time in the
agriculture based economy and thereby, pressure on the carrying capacity of a agricultural lands.
Further, the pressure exerted on land could increase due to various reasons such as increasing
population or diversion of land to non-agricultural purposes. The excess burden on the carrying capacity
of land could be reduced either through the transformation of agriculture based economy to one of non-
agriculture based economy or by employing modern inputs and techniques and increasing irrigation
facilities. The increasing density of agricultural workers on land may lead to inadequate access to food
availability and become a hurdle in the path of ensuring stable access to adequate food.

The carrying capacity of cultivable land can be assessed by looking at the changes in the share
of cultivated land and changes in the proportion of workforce dependent on agriculture for their
livelihood. Therefore, what is attempted here is an assessment of the pressure being exerted on the
cultivable land due to the increase in population dependent on agriculture for their livelihood. Towards
this end, we have estimated density of rural population and agricultural workers per hectare as also a
percentage change in the share of cultivators and agricultural labourers (see Table 9 and 10). The
density of rural population is substantially higher than in the agriculture in the State as a whole with
increasing density over years during 1961-2001. In the Coastal region, both density of rural population
and agricultural workforce per hectare are found higher than in other regions with the former increasing
over time from 9.82 in 1961 to 27.93 in 2001, while the latter declining gradually from 1.74 in 1961 to
0.56 in 1991, but increasing again to 2.10 by 2001. The density of rural population per hectare is
determined by various factors such as the size of population, in/out migration and the proportion of
land under cultivation. In contrast, density of agricultural population per hectare depends on

employment opportunities in non-agricultural sector and in/out migration.
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Table 9: Per Hectare Rural Population and Agricultural Workforce

Rural Population Agricultural Workforce
Regions
1961 | 1971 1981 | 1991 | 2001 | 1961 | 1971 | 1981 | 1991 | 2001
Coastal 9.82 | 14.87 | 17.81 | 20.55 | 27.94 | 1.74 | 1.73 | 1.64 | 056 | 2.10

Inland Western 1.91 2.58 2.94 3.43 4.05 0.61 0.55 0.67 0.16 1.02

Inland Northern 194 | 248 | 2.86 3.36 3.78 | 0.81 | 0.66 1.00 [ 0.20 | 1.09

Inland Central 1.15 1.38 1.83 2.32 248 | 040 | 0.39 | 047 | 0.08 | 0.76

Inland Eastern 1.77 2.09 | 2.50 2.69 3.11 | 063 | 058 | 0.70 | 0.10 | 0.82

Eastern 2.16 2.67 3.25 3.62 4.80 0.95 | 0.86 0.94 | 043 1.56

Maharashtra 213 | 2.69 | 3.20 3.61 435 | 0.69 [ 061 | 0.74 [ 0.16 | 0.98

Sources: Authour's estimation based on EPWRF, 2004, www.indiastat.com, and Directorate of
Economics and Statistics, GoM.

In the Coastal region, the reason for higher as well as increasing density of rural population
could be attributed to higher share of population and a lower proportion of land under the cultivation.
However, the decline in density of agricultural workforce could be due to improving non-agricultural
activities and rural to urban migration. The density of rural population and agricultural workforce are
lowest in the Inland Central region because the proportion of land under cultivation is relatively high. In
the region, share of NSA in the TE 1965-66 is found to be 73 per cent, while increased to 76 per cent in
the TE 1995-96; and similarly GCA is about 78 per cent and 94 per cent, respectively, during the same
period (See Table 4). Over the years 1961 to 1991, the share of workforce in agriculture sectors in most
of the regions is found to have declined with the Inland Northern region being an exception (Table 10).
The highest decline is observed for the Coastal region, followed by the Inland Western and Inland
Eastern regions, whereas, the lowest decline is seen in Inland Central and Eastern regions. The higher
proportion of agricultural workforce found in the Coastal region could be due to a lower proportion of
land under cultivation. On the contrary, the relatively lower proportion of agricultural workforce in the
Eastern region could be due to the lower size of population in the region. The pace of declining
dependency on agriculture sector in the Eastern region is found increasing after 1991, while in most
other regions increasing during the previous decade. This could be due to the impact of new economic
reforms that resulted in enhanced employment opportunities in other sectors. It is interesting to note
that the proportion of workforce dependent on the agricultural sector increased during 1981-91 in two
regions viz., Coastal and Inland Western. This could be attributed to the economic crisis of 1990-91.
Added to this, the workforce declined after the crisis got over as can be seen from the reduced

workforce in the agricultural sector over the period 1991-2001 (Table 10).
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Table 10: Per cent Change in the Share of Cultivators and Agricultural Labourers

Regions 1961-1971 1971-1981 | 1981-1991 | 1991-2001 1961-2001
Coastal -2.35 -9.2 17.44 -24.5 -18.61
Inland Western -1.65 -0.58 6.76 -10.79 -6.26
Inland Northern 5.18 8.63 -4.15 -7.73 1.93
Inland Central -8.47 1.03 1.6 -5.65 -1.47
Inland Eastern -0.03 0.67 -0.78 -3.79 -3.93
Eastern -0.90 13.00 -3.89 -10.18 -1.97

Sources: Authour’s estimation based on Census of India (Various Years)
Note: Share of cultivators and agricultural labourers includes both main and marginal worker to the
total workers.

On the whole, an increase in population accompanied by a marginal decline in the proportion
of agricultural workforce points to a trend of declining sustainability of food supply in most regions of
Maharashtra. However, a declining density of agricultural workforce is a pointer to the process of
change from agriculture to non-agriculture sector. What is visible is a decline in sustainabk food access
and availability over time in most of the regions. To conclude, food security is declining over the period,
however it depends not only on food availability but also on food utilisation, which in turn, depends on

the consumption of non-food items too.

2. Absorption Capacity

In Maharashtra, as a whole as well as across regions, share of cereals and pulses availability, increasing
pressure on carrying capacity of agricultural land and output variability reveals deteriorating food
security over the period. These indicators reflect implications on the calorie intake which determines
nutritional status of the individual along with non-food consumption. The inadequate non-food
consumption could result in the negative outcome in terms of lower nutritional status. Nutritional status
is an indicator of measuring individual food insecurity which encompass not only food intake but also
the impact of environmental factors.'® It could be lower even when food intake is adequate. Frequent
occurrences of diseases and the consumption of contaminated drinking water impact food absorption
capacity (Mortorell and Ho, 1984). And a lower absorption capacity of an individual inevitably leads to
declined nutritional status. Therefore, absorption capacity of an individual hinges on her/his health and
hygiene status. Thus, it is considered as one of the important indicators for assessing health of the
society, and has greater implications as compared to the incidence of poverty.

The proportion of underweight children below three years of age, over the period 1992-93 to
2005-06 across Indian States reveals that it has declined over the years (Appendix Il). Maharashtra’s
ranking among Indian States in this respect seems to have improved from fourth in 1992-93 to sixth in
1998-99, and further to fourteenth in 2005-06. Nevertheless, the per cent of underweight17 children is
still high in Maharashtra, accounting almost 40 per cent in 2004-05. In order to determine the health
status of the population in Maharashtra, here we attenpts to understand the food utilisation capability

based on nutritional status of children below six years, particularly underweight children as it is a

17



reliable proxy for the general health status of the society. In addition to food availability, food utilisation
depends on non-food aspects such as child care, health services, knowledge of food preparation etc.,
which also impact nutritional status. Hence, a sufficient quantity of quality food, though an essential
element for ensuring food security, alone would not be able to ensure a better nutritional status in the
absence of non-food consumption. This is better revealed from our analysis of nutritional status in the
State that the proportion of children who are severely and moderately underweight is low in the Coastal
and Inland Western regions though these regions suffer from food deficit (see Figure 3). On the other
hand, nutritional status is lower among substantially large proportion of children in the other four

regions despite being relatively food sufficient.

Figure 3: Proportion of Severe and Moderate Underweight Children below Six Years of Age
across Regions in Maharashtra
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Source: Authour’s estimation based on RCH 2: 2002-04 (IIPS, 2006).

Conclusions

The main focus of this paper is to examine food security across regions in Maharashtra considering its
four elements. From the availability point of view, two regions in Maharashtra viz., Coastal and Inland
Western are food deficit, while the other four regions fall under higher and medium levels of food
sufficiency. The lower food availability in the Coastal and Inland Western regions can be attributed to
the lower proportion of land under cultivation and the higher density of population, respectively.
Surprisingly, these two regions constitute a lower proportion of child under-nutrition which could be due
to a relatively better purchasing power of the people. It is worth noting that the number of poor in
these regions is less, which in turn points to the inclusion of more non-food items in their consumption
basket. Further in these regions, per capita food availability and per capita cereals and pulses
availability have been declining over the period and relatively lower than the State average. In the
Coastal region, the proportion of poor has been increasing over the period, even though that is lower
than the other regions. On the other hand, the proportion of poor has been showing a declining trend in
the Inland Western region. In addition, these two regions exhibit a lower proportion of underweight
children below six years of age, indicating a relatively better utilisation capacity. Although these two

regions are food deficit, the nutritional status of children in these regions is better than in other regions.
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The remaining regions are relatively kss food deficit even though the per capita food availability and
share of cereals and pulses availability to the ICMR norm in these regions have been declining over the
period. The Inland Northern region is food deficit in terms of per capita foodgrains and share of pulses
and cereals availability. Also this region has a higher proportion of poverty and relatively poor nutrition
when compared with the State average. Inland Central, Inland Eastern and Eastern regions show
relatively better food availability as compared to other regions; however, these regions experience a
higher proportion of child malnutrition.

On the whole, three situations emerge from the discussion based on the food sufficiency and
outcome indicators: First, the situation of food deficit along with better outcome indicators in terms of
lower level of poverty and under-nutrition. Second situation is the self-sufficiency in foodgrain
availability along with higher level of poverty and under-nutrition. And third situation is of medium level
of self-sufficiency along with higher level of poverty and under-nutrition. The Coastal and Inland
Western regions come under the first situated described above. In these regions, per capita food
availability has been low since the inception of the State. In addition, the excess burden on the carrying
capacity of agricultural lands has been declining over time as the rate of decline in workforce
dependence on the agricultural sector is substantially higher than the rate of decline in land under
cultivation. In the Coastal region, the lower food availability could due to the lower proportion of land
under cultivation. On the other hand, the workforce dependence on agriculture in this group has been
declining over the period, which would be possible only if the employment opportunities are available in
other sectors. In the second situation, Inland Eastern and Eastern comes. These regions are relatively
better in terms of food availability as compared to other regions, but the proportion of poor and child
malnutrition here is relatively higher than the State average. Inland Northern and Inland Central regions
fall under the third situation. These regions are having medium level of food sufficiency along with a
relatively higher proportion of poor and child malnutrition. Food availability in the regions falling under
second and third situation are relatively better than the regions falling under first situation, but these
regions have shown higher proportion of poor as also higher level d child malnutrition. In tese
regions, the pressure over carrying capacity of the agricultural land has been either increasing over time
or the rate of decline has been lower than regions falling under first situation. In regions falling under
second and third situation, decline in workforce dependence on agriculture is slower than regions falling

under first situation, and at the same time, the land under cultivation has been declining over time.

Notes

Maharashtra came into being as a State on 1% May of 1960 as a Marathi speaking areas from the then Bombay,
Madhya Pradesh and Hyderabad States.

The conceptual understanding of food security has remarkably changed from food availability to accessibility
during the last three decades, i.e., from World food Summit 1974 to World Food Summit 1996. The World Food
Summit (1996) defines food security as, “...when all people, at all time, have physical and economic access to
sufficient, safe and nutritious food that meets their dietary needs and food preferences for an active and
healthy life” (World Food Summit, 1996).

The districts are classified into six regions based on 61% NSSO survey instead of administrative regions because
of comparability between various indicators. These are: 1. Coastal region consisting of six districts namely
Thane, Mumbai Suburban, Mumbai, Raigarh, Ratnagiri and Sindhudurg. 2. Inland Western region which
comprises six districts viz., Pune, Ahmadnagar, Solapur, Satara, Kolhapur and Sangli. 3. Inland Northern region
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11

12

13

14

15

16

17

consists of four districts namely, Nandurbar, Dhule, Jalgaon and Nashik. 4. Inland Central region comprises
eight districts viz., Nanded, Hingoli, Parbhani, Jalna, Aurangabad, Bid, Latur and Osmanabad. 5. Inland Eastern
region constitutes seven districts namely Buldana, Akola, Washim, Amravati, Wardha, Nagpur and Yavatmal,
and 6. Eastern region comprises four districts viz., Bhandara, Gondiya, Gadchiroli and Chandrapur.

The poverty estimates based on 55™ NSSO round are not directly comparable to other NSSO rounds because of
the changes made in the recall method. In this round, the information on consumer expenditure was collected
using 30 days and 365 days recall method, whereas, other rounds are based on 30 days recall method (see
Deaton, 2005).

The concept of sustainability with respect to development, as defined by Bruntland Commission (1987), is
‘developments which satisfy the needs of present generation without compromising the needs of future
generation’. In the same way, sustainability of food indicates a similar meaning, as the stability o food supply
over the period will take care of the food security of one generation to other.

In the rural areas, around 61 per cent of the total workers were dependent on agriculture and allied activities
for their livelihood in the early 1990s (Dev and Mungekar, 1996, p-A38); however, after accounting for main
and marginal workers, about 83 per cent of the rural population was engaged in the primary sector as either
cultivators or agricultural labourers in 1991, which slightly declined to about 81 per cent by 2001 (Deshpande et
al 2007, p-423).

The availability of foodgrains has advantages over foodgrain production because it is measured based on the
required food intake norm for the adult population. Adult population is the population of 15 years of age and
above, whereas population below 15 years of age is the pre-adult or child population.

Per Capita Foodgrain Production has been estimated based on the proportion of total foodgrain production to
total population in a given region. The size of population for each year between two census years is derived
using exponential method. In order to estimate Per Capita Foodgrain Availability across regions, the population
of Mumbai Sub-urban and Gr. Bombay/Mumbai is excluded from the estimation because the population in these
districts does not depend on own produced foodgrains.

See Dhanagare (1992), Dyson and Maharatna (1992) and DHMJ Drought Forum (2008) for details on droughts
in Maharashtra.

In India, the earliest attempt to define poverty line dates back to July 1962 by fixing it at = 20 MPCE to meet
the minimum needs of life (Dandekar, 1981). It was further modified in 1973-74 by the Task Force of Planning
Commission (Gol, 1979). It estimated poverty line at = 49.19 for rural areas and ~ 56.64 for urban areas based
on MPCE at 1973-74 prices based on calorie intake and adjusted for increase over time.

The NSSO has been conducting large scale surveys every five years on a regular basis since 1973-74 for
collecting information on consumption expenditure, known as “Quinquennial Survey”.

The official poverty line for rural Maharashtra was ~ 146.21, ~ 334, = 478 and for urban Maharashtra ~ 328.56,
© 539.71 and ~ 637 for the period of 1993-94, 1999-00 and 2004-05, respectively.

Tendulkar Committee submitted its report on November 2009 to the Planning Commission arguing that the
existing poverty line needed to be enlarged, so as to mitigate the effect of changing food habits and increasing
expenditure on private essential goods such as education and health services caused by declining subsidies
(Gol, 2009). Since the Committee has enlarged the scope of food basket including expenditure on health and
education, the poverty ratio has increased substantially for India as well as across States, particularly in the
rural areas because expenditure on education and health services had not been included in the then existing
poverty line, due to the provision of Government subsidies. However, with the changing role of Government
after the implementation of new economic reforms, subsidies for various welfare schemes are being rolled back
systematically. The new poverty ratio for India has increased from 28.5 per cent to 41.8 per cent in the rural
areas and declined marginally from 25.9 per cent to 25.7 per cent in the urban areas. The figures for
Maharashtra have increased substantially from 30 per cent to 59.3 per cent for the rural areas and 25.9 per
cent to 30.3 per cent for the urban areas (ibid., p-35, Table 2).

Green Revolution, despite being introduced in India during mid-1960s, took more than six years to record its
adoption in Maharashtra (Deshpande et al 2007). Therefore, the period before 1970-71 has been considered as
a pre-GR period, while the coefficient of variance for post-GR has been analysed for 1973-74 to 2005-06,
because agricultural production has increased in the State with the adoption of new technology only after the
shock of the drought in 1972-73.

The carrying capacity of land has been measured in Deshpande et al (2007) by mensuration of land over
changes in the workforce burden on agricultural sector.

However, Sukhatme (1981) argues that environment variation is not the only cause of under-nutrition (p-1034).

Underweight is considered an indicator for both chronic and transitory malnutrition (Mortorell and Ho, 1984).
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Appendix |
Per cent of Per Adult Pulses Availability to ICMR Norms
Regions 1961 1971 1981 1991 2001
Coastal 7.06 3.81 2.50 4.44 7.82
Inland Western 90.75 50.53 57.78 51.43 57.68
Inland Northern 185.43 130.31 110.03 157.79 86.35
Inland Central 216.02 144.17 161.37 165.63 251.01
Inland Eastern 332.07 128.28 109.11 227.22 302.30
Eastern 148.14 95.43 52.34 77.97 52.65
Maharashtra 145.88 78.40 66.51 97.29 130.25
Sources: Authour’s estimation based on EPWRF, 2004 and Directorate of Economics and Statistics,
GoM
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Appendix |1

Proportion of Underweight Children below Three Years of Age across
Indian States

Per cent Change
States NFHS-1 NFHS-2 NFHS-3
(1992-93) (1998-99) (2005-06) | 199293 to | 1998-99 to
1998-99 2005-06

Bihar* 62.5 54.4 58.4 -12.96 7.35
West Bengal 54.8 48.7 43.5 -11.13 -10.68
Orissa 52.4 54.4 44.0 3.82 -19.12
Maharashtra 51.4 49.6 39.7 -3.50 -19.96
Karnataka 50.6 43.9 41.1 -13.24 -6.38
Assam 49.2 36.0 40.4 -26.83 12.22
Madhya Pradesh* 48.5 55.1 60.3 13.61 9.44
Gujarat 48.1 45.1 47.4 -6.24 5.10
Uttar Pradesh* 47.2 51.7 47.3 9.53 -8.51
Punjab 46.0 28.7 27.0 -37.61 -5.92
Tamil Nadu 45.7 36.7 33.2 -19.69 -9.54
Tripura 45.2 42.6 39.0 -5.75 -8.45
Andhra Pradesh 45.0 37.7 36.5 -16.22 -3.18
Meghalaya 44.4 37.9 46.3 -14.64 22.16
Rajasthan 44.3 50.6 44.0 14.22 -13.04
Himachal Pradesh 43.7 43.6 36.2 -0.23 -16.97
Delhi 40.9 34.7 40.4 -15.16 16.43
Arunachal Pradesh 38.4 24.3 36.9 -36.72 51.85
Haryana 34.6 34.6 41.9 0.00 21.10
Goa 34.1 28.6 29.3 -16.13 2.45
Mizoram 28.4 27.7 21.6 -2.46 -22.02
Nagaland 27.5 24.1 29.7 -12.36 23.24
Kerala 27.0 26.9 28.8 -0.37 7.06
Manipur 26.8 27.5 23.8 2.61 -13.45
India 51.5 47.0 45.9 -8.74 -2.34

Source: Nair (2007) and last two columns are Authors’ estimates.
Note: *Bihar, Madhya Pradesh and Uttar Pradesh are not comparable over the period due to the
bifurcation of these into two States.
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