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Abstract
Purpose –According to the Government of India 2015 report on millennium development goal (MDG),
India is yet to achieve almost 50 per cent of the goals set by UN. Characterized by its diversity, India’s
progress in terms of the indicators of MDGs for the country as a whole averages out the prevailing
state level variations. The purpose of this paper is to explore the status of these goals during
1993-1994-2013-2014 at state level using 12 targets and 35 indicators relevant for India along with an
attempt to explain inter-state variations in this regard.
Design/methodology/approach – Using the technique for order preference by similarity to ideal
solution method, a multiple criteria decision making method, the states have been ranked in terms of all
the indicators of MDGs. These ranks were then analysed using socio-economic and political factors to
understand the root cause of variation.
Findings – Ranking of the states considering all the indicators reveals the actual scenario in an
effective way. The factors like state domestic product, state-wise standard of education level, social
backwardness and political leadership help in finding the link between the derived ranks and these
socio-economic and political factors.
Originality/value – Previous studies in this area have been carried out taking the indicators
separately. However, without a comprehensive idea with all the indicators, the overall impact cannot be
understood effectively. This study is novel since it takes into account each state with respect to all the
indicators taken together thereby providing a comprehensive view on the variation in the achievement
of MDG goals.
Keywords TOPSIS, MDGs, PCNSDP, Social backwardness, MCDM, Political leadership
Paper type Research paper

I. Introduction
Over the last two decades of the twentieth century, inequality in society within a
country, and across many countries, was at the centre of all discussions about world
development. The United Nations conferences and summits held during that period
generated an unprecedented global consensus on a shared vision of development
(The UN development agenda: development for all, UN Department of Economic and
Social Affairs, 2007). This gradually led to the millennium summit in September 2000
when the world leaders came together at the United Nations headquarters in New York
to adopt the United Nations millennium declaration. To address countless development
issues like right to development, gender equality, eradication of the many dimensions of
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poverty, sustainable human development, the declaration committed nations to a new
global partnership and set out a series of eight goals including 18 time-bound targets
with a deadline of 2015 that have become known as the millennium development goals
(MDGs). These targets have further been translated into some indicators.

The Indian case
The Indian reaction to the MDGs was not very positive initially. As the promotion of
MDGs was principally driven by United Nations Secretariat, International Monetary
Fund, Organization for Economic Cooperation and Development and the World Bank,
the effort was considered as an imposition of “first world” countries upon “third world”
countries (Basu, 2007). Many questioned about usefulness and comprehensiveness of
the goals. It was widely believed that MDGs were important not for a developing
country like India, but for the least developed sub-Saharan African countries
(Basu, 2007). Later gradual acceptance of the MDGs has been seen within government
as well as well as among non-governmental organizations.

India’s MDG framework is based on the 2003 United Nations Development Group
(UNDG) guidelines on concepts, definitions and methodology of MDG indicators which
recognizes 53 indicators (48 basic and five alternatives). In the context of India’s national
policies, 12 of the 18 targets covering all the eight goals are considered for the tracking of
MDGs. As a result 35 of the 53 indicators are required to be monitored for the 12 targets
relevant to India. (Ministry of Statistics and Programme Implementation, 2010). The goals,
targets and indicators relevant for India can be seen in the following table (serial numbers
of targets and indicators are given following the UNDG, 2003 guidelines) (Table I).

Being the second most populated country in the world, India’s progress with respect
to 35 indicators of MDGs as indicated above is considered to have a decisive role in
determining its global status. Sen and Dreze (2014) have expressed concern over India’s
non-achievement of targets with respect to many of the indicators, especially sanitation
access against the backdrop of this nation’s overall economic prosperity in recent years.

According to the Ministry of Statistics and Programme Implementation (2015)
report on MDG, for about 50 per cent of the targets the country is lagging behind
marginally (moderately on-track) or significantly (slow or almost off-track). For goals 3
(promote gender equality and empower women) and 8 (develop a global partnership for
development), India’s progress is on-track. For goals 2 (achieve universal primary
education) and 4(reduce child mortality), India is moderately on-track. For goals 6
(combat HIV/AIDS/malaria and other diseases) and 7(ensure environmental
sustainability), the country’s progress is a mixed one – some targets are on-track
and some other are moderately on-track. However, for goals 1(eradicate extreme
poverty and hunger) and 5(improve maternal health) some targets are almost off-track.
Following this report, indicator wise achievements are summarized below.

Indicator 1A (poverty headcount ratio)
India has been pretty successful in bringing it down. In fact, India achieved the target
well ahead of time, as in 2011-2012 the all India figure was 21.9 per cent which was
supposed to be 23.9 per cent by 2015 to reach the target.

Indicator 2 (poverty gap ratio)
The country has witnessed nearly 50 per cent decline in this ratio during 2004-2005 to
2011-2012 in both rural and urban areas which is quite impressive.
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Goal 1 Eradicate extreme poverty and hunger
Target 1 Halve between 1990 and 2015, the proportion of people whose income is less than one

dollar a day

Indicators
1A Poverty headcount ratio
2 Poverty gap ratio
3 Share of poorest quantile in national consumption
Target 2 Halve between 1990 and 2015, the proportion of people who suffer from hunger

Indicators
4 Prevalence of underweight children under three years of age
Goal 2 Achieve universal primary education
Target 3 Ensure that by 2015, children everywhere, boys and girls alike will be able to complete a full

course of primary education

Indicators
6 Net enrolment ratio in primary education
7 Proportion of pupil starting Grade 1 who reaches Grade 5
8 Literacy Rate of 15-24 year olds
Goal 3 Promote gender equality and empower women
Target 4 Eliminate gender disparity in primary and secondary education, preferably by 2005, and in

all levels of education no later than 2015

Indicators
9 Ratio of girls to boys in primary, secondary and tertiary education
10 Ratio of literate women to men, 15-24 years old
11 Share of women in wage employment in the non-agricultural sector
12 Proportion of seats held by women in National Parliament
Goal 4 Reduce child mortality
Target 5 Reduce by two-thirds, between 1990 and 2015, the under five mortality rate

Indicators
13 Under five mortality rate
14 Infant mortality rate
15 Proportion of 1 year old children immunized against measles
Goal 5 Improve maternal health
Target 6 Reduce by three quarters, between 1990 and 2015, the maternal mortality ratio

Indicators
16 Maternal mortality ratio (MMR)
17 Proportion of births attended by skilled health personnel
Goal 6 COMBAT HIV/AIDS, malaria and other diseases
Target 7 Have halted by 2015 and begun to reverse the spread of HIV/AIDS

Indicators
18 HIV prevalence among pregnant women aged 15-24 years
19 Condom use to overall contraceptive use among currently married women, 15-49 years, per cent
19A Condom use rate among non-regular sex partners, 15-24 years
19B Percentage of population aged 15-24 years with comprehensive correct knowledge of

HIV/AIDS
Target 8 Have halted by 2015 and begun to reverse the incidence of malaria and other major diseases

Indicators
21 Prevalence and death rates associated with malaria
22 Proportion of population in malaria risk areas using effective malaria prevention and

treatment measures % of population covered under use of residuary spray in high risk areas

(continued )

Table I.
Goals, targets and

indicators of India’s
MDG framework
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Indicator 3 (share of poorest quantile in national consumption)
Regarding the above indicator, India’s performance appears to be quite poor. In urban
areas the indicator has declined from 8 per cent in 1993-1994 to 7.1 per cent in
2011-2012 whereas in rural areas it declined from 9.6 per cent in 1993-1994 to
9.1 per cent in 2011-2012.

Indicator 4 (prevalence of underweight children under three years of age)
The proportion declined from 43 per cent in 1998-1999 to 40 per cent in 2005-2006
which is not much significant.

Indicator 6 (net enrolment ratio in primary education)
This indicator has shown an appreciable performance though falling short of universal
achievement – an increase from 84.5 per cent in 2005-2006 to 88.08 per cent in
2013-2014.

Indicator 7 (proportion of pupil starting grade 1 who reaches grade 5)
A steady increase of this proportion from 78.08 in 2009-2010 to 86.05 in 2011-2012
is observed.

23 Prevalence and death rates associated with tuberculosis
24 Proportion of tuberculosis cases detected and cured under DOTS

Goal 7 Ensure environmental sustainability
Target 9 Integrate the principles of sustainable development into country policies and programmes

and reverse the loss of environmental resources

Indicators
25 Proportion of land area covered by forest
26 Ratio of area protected to maintain biological diversity to surface area
27 Energy use per unit of GDP (rupee)
28 Carbon dioxide emissions per capita and consumption of ozone-depleting chlorofluoro

carbons (ODP tons)
29 Proportion of the Households Using Solid Fuels
Target
10

Halve by 2015, the proportion of people without sustainable access to safe drinking water
and basic sanitation

Indicators
30 Proportion of Population with Sustainable Access to an ImprovedWater Source, Urban and Rural
31 Proportion of Population with Access to Improved Sanitation, Urban and Rural
Target
11

Indicators
32 Slum population as percentage of urban population
Goal 8 Develop a global partnership for development
Target
18

In cooperation with the private sector, make available the benefits of new technologies,
especially information and communication

Indicators
47 Telephone lines and cellular subscribers per 100 population
48A Internet subscribers per 100 population
48B Personal computers per 100 populationTable I.
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Indicator 8 (literacy rate of 15-24 year olds)
This youth literacy ratio has increased from 61.9 per cent in 1991 to 86.14 per cent in
2011 which is quite commendable.

Indicator 9 (ratio of girls to boys in primary, secondary and tertiary education)
The Indian situation is worthy of mention with respect to this indicator. Gender parity
indexes of gross enrolment ratio in primary and secondary education in 2013-2014 are
found to be 1.03 and 1, respectively, although in tertiary level the value is less than
1(actual figure being 0.89) in 2012-2013.

Indicator 10 (ratio of literate women to men, 15-24 years old)
The above ratio has shown very good progress in 2011 census data. At all India level,
the value is 0.91.

Indicator 11 (share of women in wage employment in the non-agricultural sector)
Regarding this, India’s performance is evidently poor. The estimated share as per the
NSS 68th round (2011-2012) is 19.3 per cent with corresponding figures for rural and
urban areas being 19.9 and 18.7 per cent, respectively.

Indicator 12 (proportion of seats held by women in national parliament)
The proportion is remarkably low in this country. There are only 65 women
representatives out of 542 members in Lok Sabha and the corresponding figure for
Rajya Sabha is 31 out of 242 seats as in January 2015.

Indicator 13 (under five mortality rate)
With respect to this indicator in India, an overall reduction of about 60 per cent
happened during 1990-2013, which is appreciable.

Indicator 14 (infant mortality rate)
With a sharp decline in this rate in India, the value has stood at 40 per 1000 live births
as against 80 per 1000 live births in 1990.

Indicator 15 (proportion of 1 year old children immunized against measles)
For the above indicator, estimated value stands at 74 per cent in 2009 with a
commendable improvement over the value of 42 per cent in 1992-1993.

Indicator 16 (maternal mortality ratio (MMR))
The status of the above at all India level is standing at 167 per 100,000 live births in
2011-2013 as against the corresponding figure of 437 in 1990, which is considered to be
a significant improvement.

Indicator 17 (proportion of births attended by skilled health personnel)
In spite of achieving a considerable progress in this indicator, universal coverage is still
a far cry for India. 76.2 per cent of births were attended by skilled health personnel in
2009 as per Government of India and UNICEF report.
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Indicator 18 (HIV prevalence among pregnant women aged 15-24 years)
This indicator in India is showing a significantly declining trend from 0.89 per cent in
2005 to 0.32 per cent in 2012-2013.

Indicator 19 (condom use to overall contraceptive use among currently married
women, 15-49 years, per cent)
National Family Health Survey III in 2005-2006 reveals that the value of this indicator is
only 5.2 per cent at all India level which is evidently a very poor performance.

Indicator 19A (condom use rate among non-regular sex partners, 15-24 years)
India has registered a 19 per cent increase in the above rate from 51.9 per cent in 2001 to
61.7 per cent in 2006 as per the Behavioural Surveillance Surveys of 2001 and 2006.
It has further increased to 74 per cent in 2010 as per the “Condom Promotion Impact
Survey 2010”, which is a significant one.

Indicator 19B (percentage of population aged 15-24 years with comprehensive correct
knowledge of HIV/AIDS)
Considering the above indicator, India’s performance is moderately good revealing an
improvement from 22.2 per cent in 2001 to 32.9 per cent in 2006 as per the Behavioural
Surveillance Surveys of 2001 and 2006.

Indicator 21 (prevalence and death rates associated with malaria)
Regarding this, malaria prevalence has considerably come down consistently at all
India level from 2.12 per thousand in 2001 to 0.72 per thousand in 2013, however,
malaria deaths have registered a rise from 440 in 2013 to 578 in 2014.

Indicator 22 (proportion of population in malaria risk areas using effective malaria
prevention and treatment measures)
Due to non-availability of data, measurement of India’s progress in this indicator is skipped
in the Ministry of Statistics and Programme Implementation (2015) report on MDGs.

Indicator 23 (prevalence and death rates associated with tuberculosis)
Considering the above indicator, tuberculosis prevalence has considerably reduced
from 465 in 1990 to 211 in 2013. Tuberculosis deaths per lakh population have shown a
decline from 38 in 1990 to 19 in 2013 which is quite commendable.

Indicator 24 (proportion of tuberculosis cases detected and cured under DOTS)
Due to non-availability of data, measurement of India’s progress in this indicator is skipped
in the Ministry of Statistics and Programme Implementation (2015) report on MDG.

Indicator 25 (proportion of land area covered by forest)
There is moderate progress made by India regarding the above indicator – forest cover
increased by 5,871 km2 during 2011-2013.

Indicator 26 (ratio of area protected to maintain biological diversity to surface area)
India has made a steady progress as per the report with respect to this. The network of
protected areas comprising national parks, wildlife sanctuaries, community reserves
and conservation reserves cover 158,645.05 km2 of the country’s geographical area in
2014 as against 155,475.63 km2 in 2000.
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Indicator 27 (energy use per unit of GDP)
India has experienced a moderate percentage annual increase of the ratio of the
estimate of total energy consumption during the year to the estimated mid-year
population of that year – to the tune of 8.76 per cent from 2011-2012 to 2012-2013.

Indicator 28 (carbon dioxide emissions per capita and consumption of ozone-depleting
chlorofluoro carbons)
For India the carbon dioxide emission reveals quite a significant increase of 235.57
per cent in 2014 over 1990. However, consumption of chlorofluoro carbons has shown a
significant decrease from 5614 ODP[1] tones in 2000 to 290.733 ODP tones in 2010.

Indicator 29 (proportion of the households using solid fuels)
At all India level, use of solid fuels in the form of fire wood, crop residue/cow
dung cake/coke etc. for cooking has decreased marginally from 74.3 per cent in 2001 to
67.3 per cent in 2011.

Indicator 30 (proportion of population with sustainable access to an improved
water source)
India is pretty successful with respect to the above indicator. At all India level
87.8 per cent households had access to improved source of drinking water in 2012.
In fact, the target of halving the proportion of households without access to safe
drinking water sources from its 1990 level has been achieved.

Indicator 31 (proportion of population with access to improved sanitation)
India’s progress regarding the above indicator is quite sluggish. As per the NSS 2012
report, 43.4 per cent of households at all India level did not have any access to sanitation.

Indicator 32(slum population as percentage of urban population)
According to Census 2011 report, 17.2 per cent of urban households are located in
slums. A decadal growth of 37.14 per cent in the number of slum households is
observed which is pretty high.

Indicator 47(telephone lines and cellular subscribers per 100 population)
In terms of the above indicator India has made tremendous progress. The overall
teledensity at all India level is 76 per cent as on 31st July, 2014.

Indicator 48A (internet subscribers per 100 population)
India’s progress regarding the above indicator is not much appreciable. Wireline and
wireless connections taken together, the percentage of internet subscribers has
increased from 16.15 in June 2013 to 20.83 in June 2014.

Indicator 48B (personal computers per 100 population)
Due to non-availability of data, measurement of India’s progress in this indicator is skipped
in the Ministry of Statistics and Programme Implementation (2015) report on MDG.

Against this backdrop of mixed progress of MDG indicators, the matter calls for a
deeper analysis. More so, India being a diverse country with 36 states and union
territories, the all India figures do not give any effective idea about the State level
variations and if the variations are very high, such figures appear to suppress lots of
information defeating the very purpose of MDG adoption. So the indicators of MDGs
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need to be considered at state level, only then can the lagging states be identified and
given special thrust accordingly. An attempt was made by the Government of India to
consider the status of MDGs at state level in 2010 special edition of report. But due to
non-availability of State level data for many indicators, the attempt was not a very
successful one. Not only that, no further effective updating of State level analysis can be
found in government reports. The present paper attempts to carry out a comprehensive
analysis taking all the indicators of MDGS (relevant for India) and all the states of India
(barring union territories other than the National Capital Delhi). The problem of data non-
availability has been countered by taking some proxies which is discussed elaborately in
Section III (Data and Methodology). After that other socio- economic conditions like
overall economic situation of the states expressed by per capita net state domestic
products, social backwardness of the states expressed by scheduled tribe population as a
percentage of overall population in each State and total literacy position of each State
have been taken into consideration to explore some possible reasons for state-wise
variation in MDG indicators. The rest of the paper is organized as follows: Section II
provides objectives of the study followed by Data and Methodology in Section III.
Section IV deals with the results and interpretation. Section V concludes the paper.

II. Objectives of the study

(1) to rank all the states in terms of values attained for all the indicators of eight
goals taken together in 2013-2014 using technique for order preference by
similarity to ideal solution (TOPSIS) method;

(2) to rank all the States in terms of per capita net state domestic product, total
literacy rate, percentage of ST in total population separately in 2013-2014;

(3) to examine rank correlation between 1 and 2 above taking each pair of ranks
separately; and

(4) to repeat the same exercise for 2003-2004 and shed light on the decadal change
in the overall situation and related policy implications.

III. Data and methodology
The 35 indicators of MDGs as discussed in Section I are taken up for ranking the states
in this paper. So data on 35 variables have been collected from numerous sources.
However, national statistical system does not have an independent statistical exercise
exclusively focused on quantitative monitoring of MDG indicators.

The data used in this paper are based on a variety of sources including
administrative data compiled by central ministries and information gathered from
periodic national surveys and censuses carried out by the Government of India. Due to
non-availability of State level data for some indicators, some proxies are taken.

A comprehensive description of the goal wise indicators used in this study along
with data sources is given below.

Goal 1: indicators:
1A. Poverty headcount ratio (Tendulkar Methodology); Source: Planning

Commission, renamed as NITI Aayog.
2. Poverty gap ratio (MRP[2] Consumption Distribution); Source: Planning

Commission, renamed as NITI Aayog.

282

WJSTSD
13,4



3. Percentage Share in Consumption of Bottom 20 per cent Of Population (MRP
Consumption Distribution); Source: NSS Data.

4. Proportion of underweight children (o 3yrs) (Percentage); Source: NFHS Data.

Goal 2: indicators:
6: Net enrolment ratio (primary); Source: Ministry of HRD.
7. Proportion of pupil starting Grade I who reaches grade V; Source: Ministry of HRD.
8. Literacy Rate of 15-24 year olds; Source: Office of Registrar General of India.

Goal 3: indicators:
9. gender parity index (primary, secondary and tertiary); Source: Ministry of HRD.
10. Gender gap in the literacy rate; Source: Census data.
11. Share of women in wage employment in the non-agricultural sector; Source:

NSS Data.
12. Percentage of seats held by women in Rajya Sabha; Source: MOSPI[3].

Goal 4: indicators:
13. Under five mortality rate; Source: Office of Registrar General of India.
14. Infant mortality rate; Source: Office of Registrar General of India.
15. Proportion of 1 year old (12-23 Months) children immunized against measles;

Sources: 2009 Coverage Evaluation Survey, UNICEF and GOI.

Goal 5: indicators:
16. MMR (deaths per 100,000 live births); Source: Office of Registrar General of India.
17. Proportion of births attended by skilled health personnel; Source: NFHS Data.

Goal 6: indicators:
18. HIV prevalence among pregnant women aged 15-24 years (percentage); Source:

NACO[4], Department of AIDS Control, GOI.
19. Condom use rate of the contraceptive prevalence rate among currently married

women, 15-49 years (percentage); Source: NFHS Data.
19A. Condom use during last sex with non-regular partner (percentage); Source:

NACO, Department of AIDS Control, GOI.
19B. Comprehensive correct knowledge about HIV transmission and prevention

(percentage); Source: NACO, Department of AIDS Control, GOI.
21. Prevalence and deaths associated with malaria; Source: Directorate of National

Vector Borne Disease Control Programme.
22. Malaria incidence rate (percentage) (PROXY TAKEN); Source: Directorate of

National Vector Borne Disease Control Programme.
23. Prevalence rate per 100,000 population and percentage died associated with

tuberculosis; Source: National Tuberculosis Control Programme Reports, GOI.
24. Tuberculosis cure rate (percentage); Source: National Tuberculosis Control

Programme Reports, GOI.

Goal 7: indicators:
25. Percentage of forest to total geographic area; Source: India State of Forest

Reports, GOI.
26. Protected areas to maintain biological diversity (national park, wildlife

sanctuaries, conservation reserves, community reserves); Source: Ministry of
Environment, Forests and Climate Change, GOI.

27. Installed generating capacity of electricity (in GW) (Proxy taken); Source: MOSPI.
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28. Average SO2μg/m
3 in residential areas (Proxy taken); Source: Central Pollution

Control Board.
29. Households per thousand using solid fuels (firewoods and chips+ dung cake);

Source: MOSPI.
30. Proportion of population with sustainable access to an improved water source;

Source: NSS Data.
31. Proportion of population with access to improved sanitation; Source: NSS Data.
32. Slum population as percentage of urban population; Source: Office of Registrar

General of India.

Goal 8: indicators:
47. Teledensity – telephone per 100 population; Source: TRAI[5].
48 A. Internet subscribers per 100 population; Source: TRAI.
48 B. Percentage of households having computers; Source: Census data.

In this paper multi criterion decision making (MCDM) approach has been applied in
ranking the States considering all the State-wise values of the indicators summarized
above. In a typical MCDM environment, there are a number of alternatives to be
assessed on the basis of their preference order. There are many MCDM techniques
available (Hwang and Yoon, 1981; Zeleny, 1982; Yoon and Hwang, 1995), among
which the TOPSIS proposed by Hwang and Yoon (1981) is a very intuitive and effective
one. The basic principle employed by TOPSIS is that the best alternative should have
the shortest distance from the ideal alternative, which is both intuitive and important.

IV. Results and interpretation
TOPSIS ranks have been derived for the Indian States for 2003-2004 and 2013-2014
based on the values of the indicators for the corresponding years. The study considered
data from 1993-1994 to 2013-1914. However, for the year 1993-1994, values for more
than 50 per cent of the indicators are not available. So in final calculation, ranks for the
two years, i.e., 2003-2004 and 2013-2014 could be calculated. Shannon’s weights for
each year, relative closeness tables are shown in Appendix 2.

Next, taking data on per capita net state domestic product (at current price) in
2003-2004 and 2013-2014 states are ranked. The same exercise has been carried out
taking ST population as a percentage of State population and total literacy rates in
2001 and 2011(since only census data can be found in this regard). Data tables
corresponding to these three variables for the mentioned years are given in Appendix 4.

Ranks of the states (with respect to TOPSIS and other three variables mentioned
above) are provided in Tables II and III.

Based on the above ranks, Spearman’s rank correlation has been calculated for the
following pairs of ordinal variables using SPSS 16.0:

(1) TOPSIS Rank, 2013-14 and Per Capita NSDPRank, 2013-14 (TOPSIS_Rank2013_14
and PCNSDP_Rank2013_14);

(2) TOPSIS Rank, 2013-14 and ST Population as a per cent of Total State Population
Rank, 2013-14 (TOPSIS_Rank2013_14 and STPopPercent_Rank2013_14);

(3) TOPSIS Rank, 2013-14 and Total Literacy Rate Rank, 2013-14
(TOPSIS_Rank2013_14 and TotalLiteracy_Rank2013_14);

(4) TOPSIS Rank, 2003-04 and Per Capita NSDPRank, 2003-04 (TOPSIS_Rank2003_04
and PCNSDP_Rank2003_04);
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(5) TOPSIS Rank, 2003-04 and ST Population as a per cent of Total State Population
Rank, 2003-04 (TOPSIS_Rank2003_04 and STPopPercent_Rank2003_04);

(6) TOPSIS Rank, 2003-04 and Total Literacy Rate Rank, 2003-04
(TOPSIS_Rank2003_04 and TotalLiteracy_Rank2003_04); and

(7) TOPSIS Rank, 2013-14 and TOPSIS Rank, 2003-04 (TOPSIS_Rank2013_14 and
TOPSIS_Rank2003_04).

The results are presented in Appendix 3.
Only two rank correlations are found to be statistically significant – between

TOPSIS_Rank2013_14 and TOPSIS_Rank2003_04 and between TOPSIS_Rank2003_04
and STPopPercent_Rank2003_04.

Considering the first one, it implies a consistency in the process of progress for the
states regarding all the indicators of MDGs taken together. The rank correlation

States
TOPSIS
rank

Per capita NSDP
rank (largest to
smallest values)

ST population as a % of total
state population rank (smallest to

largest values)

Total literacy rate
rank (largest to
smallest values)

Andhra
Pradesh

19 11 9 25

Arunachal
Pradesh

4 13 23 28

Assam 18 25 13 20
Bihar 5 29 3 29
Chhattisgarh 28 22 19 21
Delhi 10 1 0 5
Goa 8 2 11 3
Gujarat 25 8 15 13
Haryana 17 4 0 16
Himachal
Pradesh

2 10 6 6

Jammu &
Kashmir

1 20 12 24

Jharkhand 27 26 18 26
Karnataka 14 14 8 17
Kerala 6 12 4 1
Madhya
Pradesh

26 24 16 22

Maharashtra 23 5 10 7
Manipur 9 28 22 11
Meghalaya 20 21 24 18
Mizoram 15 18 26 2
Nagaland 12 15 25 10
Orissa 29 23 17 19
Punjab 11 9 0 15
Rajasthan 21 17 14 27
Sikkim 7 3 21 8
Tamil Nadu 16 6 2 9
Tripura 13 19 20 4
Uttar
Pradesh

24 27 1 23

Uttaranchal 3 7 5 12
West Bengal 22 16 7 14

Table II.
Ranks of the states

in 2013-2014
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coefficient is found to be 0.608 which is significant at 1 per cent level of significance.
From the rank tables it can be observed that barring a few exceptions ranks have not
changed much for the States over the decade. For the state of West Bengal there is a
drastic fall from rank 3 to rank 22 which needs proper introspection. Rank of
Tamil Nadu has also fallen from 6 to 16. Lack of political leadership might have been
one of the reasons for this performance of the two states which needs to be explored
further. For Uttaranchal, Sikkim, Karnataka, Assam and Arunachal Pradesh
significant improvements can be observed in terms of ranking. For Arunachal
Pradesh, Sikkim and Uttaranchal the changes are most remarkable (from 19 to 4, from
25 to 7 and from 14 to 3, respectively). It is interesting to note that Shannon’s weights
are highest for the indicators related to environmental sustainability and
telecommunication and information technology. These have probably worked in
favour of the three states mentioned above.

States
TOPSIS
rank

Per capita NSDP
rank (largest to
smallest values)

ST population as a % of total
state population rank (smallest

to largest values)

Total literacy rate
rank (largest to
smallest values)

Andhra
Pradesh

18 12 10 24

Arunachal
Pradesh

19 17 23 28

Assam 26 25 13 21
Bihar 4 29 3 30
Chhattisgarh 27 22 21 19
Delhi 9 2 0 4
Goa 12 1 1 3
Gujarat 23 6 15 12
Haryana 20 3 0 16
Himachal
Pradesh

2 7 7 7

Jammu &
Kashmir

1 21 12 27

Jharkhand 28 27 19 29
Karnataka 22 13 9 18
Kerala 5 8 5 1
Madhya
Pradesh

24 24 16 20

Maharashtra 21 4 11 6
Manipur 10 23 22 11
Meghalaya 17 18 24 23
Mizoram 13 10 26 2
Nagaland 11 14 25 17
Orissa 29 26 18 22
Punjab 7 5 0 13
Rajasthan 8 20 14 25
Sikkim 25 11 17 14
Tamil Nadu 6 9 4 8
Tripura 16 16 20 9
Uttar
Pradesh

15 28 2 26

Uttaranchal 14 19 6 10
West Bengal 3 15 8 15

Table III.
Ranks of the states
in 2003-2004
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Considering the second significant correlation result between TOPSIS_Rank2003_04
and STPopPercent_Rank2003_04, it appears that social backwardness of States
measured as percentage of ST population in total population might have been an
impediment one decade ago, in the progress of the states in terms of MDG indicators.
However, in 2013-2014, it is no longer significant, reflecting on an overall process of social
inclusion which was indeed an important issue during the time of inception of MDGs.

Most interestingly, states’ ranks with respect per capita net state domestic product or
overall literacy rate have not shown any positive correlation with TOPSIS ranks either in
2013-2014 or in 2003-2004. Some probable reasons can be discussed for these results.

So far as per capita net state domestic product is concerned, it gives only an average
picture of the state’s wellbeing ignoring the underlying distribution pattern of the same
across the socio-economic classes which plays a greater role for achieving MDGs.

Next, consideration of total literacy rate probably does not give the actual picture
about enlightenment of people in a State. So a more comprehensive index of education
considering all levels might be a better choice for this purpose. However, data
availability becomes the greatest hindrance in this process.

V. Concluding remarks
After a thorough investigation of the status of MDG indicators across the states of
India in the present study, it appears that the policy of social inclusion which is
showing good results for the progress of MDG indicators as evident from the
above analysis, needs to be continued even though formally the target period has
ended in 2015.

Another important issue requires adequate attention. Given the fact that per capita net
state domestic product and total literacy rates do not have much connection with the
TOPSIS ranking of MDG indicators, it appears quite obvious that some other important
factor is playing a larger role which is not captured here. Even though some limitations of
the above two included factors have been mentioned in Section IV, it still remains to be
understood why a low statistically significant correlation is also not found. For that
matter, an obvious factor appears be political leadership at state and central level.
increased social inclusion might have also been a positive result of political leadership at
centre where the same political party remained in power for the period 2004-2014.

However, due to lack of measurability of political leadership this factor could not be
included in the study for the calculation of correlation. Remaining in power of the same
political party for a long period may appear to be a necessary condition but not a
sufficient condition for achieving political leadership. What is important is good
political leadership for the betterment of development indicators since people get access
to the facilities through a government run by any political party. Measurability of
political leadership needs to be explored in any future study to do justice to the analysis
about determining factors of progress in development indicators.

Notes
1. Ozone depletion potential.

2. Mixed reference period.

3. Ministry of statistics and programme implementation.

4. National AIDS control organization.

5. Telecom Regulatory Authority of India.
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Appendix 1. A review of the TOPSIS method

The MCDM environment
Suppose that there are all together K alternatives to be assessed and the best alternative is to be
selected. Let the alternatives be denoted by S1,…, SK. There are also N criteria identified to
assess the alternatives, which are denoted by C1,…., CN. The kth alternative’s value on the nth
criteria is obtained as xkn, and is written as:

Sk ¼ x k1; . . .; x kNð Þ; k ¼ 1; . . .;K; and Cn ¼ x 1n; . . .; x knð Þ; n ¼ 1; . . .;N :
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The ideal solution
It is both intuitive and feasible to compare each alternative with an “ideal alternative” to solve the
assessment or decision making problem. TOPSIS adopts an intuitive approach to the
construction of the best and worst alternative and calls them the ideal and the negative ideal
alternatives or solutions. The ideal alternative S+, is formed by taking all the best values attained
on each criterion by some alternatives, and can be explicitly denoted by:

Sþ ¼ xþ 1; . . .; xþNð Þ ¼ ðmin
k

xk1f g; . . .;min
k

xkMf g; max
k

xkmþ 1
� �

; . . .; max
k

xkNf gÞ:
and the negative-ideal alternative S−, comprises of all the worst criterion values attained by some
alternatives, and is denoted by:

S� ¼ x�1; . . .; x�Nð Þ ¼ ðmax
k

xk1f g; . . .;max
k

xkMf g; min
k

xkmþ 1
� �

; . . .; min
k

xkNf gÞ:

The TOPSIS procedure
With the above notation and explanation, the TOPSIS procedure for assessing the ranking can be
described as follows:

*Normalize the nth criterion vector Cn in to TCn:

TCn ¼ Cn=:Cn: ¼ x1n=:Cn:; . . .; xkn=:Cn:
� �� t1n; . . .; tknð Þ; n ¼ 1; . . .;N ;

where :Cn: ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiPK

k¼1 xknð Þ2
q

is the Euclidean length or norm of Cn, so the new criterion vectors
have the same unit length and are thus unit free and directly comparable. Under the new criterion
values, the kth alternative, Sk, and the ideal and negative ideal solutions S+ and S–, are
transformed to TSk, TS+ and TS−, respectively:

TSk ¼ tk1; . . .; tkNð Þ ¼ xk1=:C1; . . .; xkN=:C1:
� �

; k ¼ 1; . . .;K;

TSþ ¼ tþ1; . . .; tþNð Þ ¼ xþ1=:C1:; . . .; xþN=:CN:;
�

TS� ¼ t�1; . . .; t�Nð Þ ¼ x�1=:C1:; . . .; x–N=:CN:;
�

*Define the distances of Sk and x+ as the weighted Euclidean distance of TSk from TS+:

d Sk; Sþð Þ ¼ :wU TSk�TSþð Þ: ¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiXN
n¼1

�
Wn

�
tkn�tþ 1

�2
vuut

¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiXN
n¼1

�
Wn

�
xkn�xþn=:Cn:

2

vuut :

¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiX�

Wn
�
xkn�min

j

r
xjn

� ��
:Cn:

�2þ XN
n¼M þ1

�
Wn

�
xkn�max

j
xjn

� ��
=:Cn:

�2 k ¼ 1; . . .;K

here “U” is vector product operator and w is an N-dimensional weight vector whose elements
represent the relative importance of the N criteria. Similarly, the distance of Sk from S− is defined
as the weighted Euclidean distance of TSk from TS−:

d Sk; S�ð Þ ¼ :wU TSk�TS�ð Þ: ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiXN
n¼1

Wnðtkn�t�n½ �2
vuut

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiXN
n¼1

Wn xkn�x�n=:Cn:
� �� 2

vuut

¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiXM
n¼1

�
Wn

�
xkn�max

j
xjn

� ��
:Cn:

�2þ XN
n¼M þ 1

�
Wn

�
xkn�min

j
xjn

� �
=:Cn:

�2
vuut

k ¼ 1; . . .;K;
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*Rank the K alternatives preference order by their relative closeness to the ideal alternative
S+, which for the kth alternative is defined as:

r Sk; Sþð Þ ¼ d Sk;Sþð Þ= d Sk; Sþð Þþd Sk;S�ð Þ½ �; k ¼ 1; . . .;K the assessment criterion of
TOPSIS is that the it smaller the value of r(Sk, S+) which ranges between 0 and 1, the more
preferred the alternative Sk.

Choice of weights
A reasonably good approach to obtain internal importance weights is to use the entropy concept.
It is a criterion for the amount of information (or uncertainty) represented by a discrete
probability distribution, p1,….. pk and this measure of information was given by Shannon and
Weaver (1947) as: E p1; . . .; pkð Þ ¼ �fk

Pk
k¼1 pk1n pkð Þ where ϕk¼ 1/1n(K ) is a positive constant

which guarantees that 0⩽E( p1,…, pk)⩽ 1. it is noted that the larger the E( p1,…, pk) value,
the smaller the variations among the pk’s and that 0 entropy means maximum information
and 1 minimum information.

For the nth criterion vector Cn¼ (x1n,…xKn) in our MCDM environment, let Xn¼ x1n+…+xKn
be the total value regarding the criterion. If we view a normalized values pkn¼ xkn/Xn for
k¼ 1,…,K as the “probability distribution” of Cn on the K alternatives, we may similarly define
the entropy of Cn as:

E Cnð Þ ¼ �fk
XK
k¼1

pk1n pkð Þ ¼ fk
XK
k¼1

xkn=Xn
� �

1b xkn=Xn
� �

; n ¼ 1; . . .;N ;

and define the weights as:

wn ¼ 1�E Cnð Þð Þ=
XN
j¼1

1�E Cj
� �� �

; n ¼ 1; . . .;N :
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Appendix 2

Indicators
Shannon’s wt. (%) –

2013-2014

Poverty headcount ratio 0.35
Poverty gap ratio – rural (MRP consumption distribution) 0.51
Poverty gap ratio – urban (MRP consumption distribution) 0.56
Rural % share in consumption of bottom 20% of population (MRP
consumption distribution) 0.01
Urban % share in consumption of bottom 20% of population (MRP
consumption distribution) 0.92
Proportion of underweight children(o 3years) (%) 0.79
Net enrolment ratio (primary) 0.01
Proportion of pupil starting Grade 1 who reaches Grade 5 (Grade V to I Ratio) 0.22
Literacy rate of 15-24 year olds 0.26
Gender parity index 0.00
Gender gap in the literacy rate 0.21
Share of women in wage employment in the non-agricultural sector 0.20
Percentage of seats held by women in Rajya Sabha 2.26
Under five mortality rate 0.11
Infant mortality rate 0.51
Proportion of 1 year old (12-23 months) children immunized against measles 0.35
Maternal mortality ratio (MMR) (deaths per 100,000 live births) 0.14
Proportion of births attended by skilled health personnel 0.05
HIV prevalence among pregnant women aged 15-24 years (%) 0.50
Condom use rate of the contraceptive prevalence rate among currently
married women, 15-49 years (per cent) 0.68
Condom use during last sex with non-regular partner (per cent) 6.30
Comprehensive correct knowledge about HIV transmission and prevention
(per cent) 0.15
Prevalence and deaths associated with malaria 1.96
Malaria incidence rate(%) 1.60
Prevalence rate per 100000 population and percentage died associated with
tuberculosis 0.52
Tuberculosis cure rate (percentage) 0.00
Percentage of forest to total geographic area 0.69
Protected areas to maintain biological diversity (national park) 1.25
Protected areas to maintain biological diversity (wild life sanctuary) 1.21
Protected areas to maintain biological diversity (conservation reserves) 4.13
Protected areas to maintain biological diversity (community reserves) 7.67
Installed generating capacity of electricity (in GW) 7.65
Average SO 2 μg/ m3 in residential areas 7.62
Households per thousand using solid fuels (firewoods and chips+dung cake) 6.08
Proportion of population with sustainable access to an improved water source 7.28
Proportion of population with access to improved sanitation 7.34
Slum population as percentage of urban population 7.55
Teledensity – telephone per 100 population (in %) 7.31
Internet subscribers per 100 population 7.44
Percentage of households having computers 7.61

Table AI.
Shannon’s weights

for 2013-2014
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Relative closeness
table for 2013-2014
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Indicators
Shannon’s wt. (%) –

2003-2004

Poverty headcount ratio 0.20
Poverty gap ratio – rural (MRP consumption distribution) 0.36
Poverty gap ratio – urban (MRP consumption distribution) 0.35
Rural % share in consumption of bottom 20% of population (MRP
consumption distribution) 0.02
Urban % share in consumption of bottom 20% of population (MRP
consumption distribution) 0.03
Proportion of underweight children(o 3years) (%) 0.13
Net enrolment ratio (primary) 0.00
Proportion of pupil starting Grade 1 who reaches Grade 5 (Grade V to I Ratio) 0.04
Literacy rate of 15-24 year olds 0.02
Gender parity index 0.01
Gender gap in the literacy rate 0.19
Share of women in wage employment in the non-agricultural sector 0.11
Percentage of seats held by women in Rajya Sabha 2.03
Under five mortality rate 0.15
Infant mortality rate 0.16
Proportion of 1 year old (12-23 months) children immunized against measles 0.14
Maternal mortality ratio (MMR) (Deaths per 100,000 live births) 0.26
Proportion of births attended by skilled health personnel 0.23
HIV prevalence among pregnant women aged 15-24 years (%) 1.34
Condom use rate of the contraceptive prevalence rate among currently
married women, 15-49 years (per cent) 0.69
Condom use during last sex with non-regular partner (per cent) 6.31
Comprehensive correct knowledge about HIV transmission and prevention
(per cent) 0.19
Prevalence and deaths associated with malaria 1.98
Malaria incidence rate(%) 1.55
Prevalence rate per 100000 population and percentage died associated with
tuberculosis 0.61
Tuberculosis cure rate (percentage) 0.00
Percentage of forest to total geographic area 0.60
Protected areas to maintain biological diversity (national park) 1.43
Protected areas to maintain biological diversity (wild life sanctuary) 1.31
Protected areas to maintain biological diversity (conservation reserves) 5.01
Protected areas to maintain biological diversity (community reserves) 7.69
Installed generating capacity of electricity (in GW) 7.68
Average SO2 μg/m

3 in residential areas 7.64
Households per thousand using solid fuels (firewoods and chips+dung cake) 6.48
Proportion of population with sustainable access to an improved water source 7.36
Proportion of population with access to improved sanitation 7.45
Slum population as percentage of urban population 7.60
Teledensity – telephone per 100 population (in %) 7.39
Internet subscribers per 100 population 7.58
Percentage of households having computers 7.67

Table AIII.
Shannon’s weights

for 2003-2004
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Relative closeness
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Appendix 3

TOPSIS_Rank2013_14 STPopPercent_Rank2013_14

Spearman’s ρ
TOPSIS_Rank2013_14

Correlation coefficient 1.000 0.162
Sig. (2-tailed) – 0.402
n 29 29

STPopPercent_Rank2013_14
Correlation coefficient 0.162 1.000
Sig. (2-tailed) 0.402 –
n 29 29

Table AVI.
Rank correlation
between TOPSIS

rank and ST
population as a per
cent of total state
population rank,

2013-2014

TOPSIS_Rank2013_14 PCNSDP_Rank2013_14

Spearman’s ρ
TOPSIS_Rank2013_14
Correlation coefficient 1.000 0.305
Sig. (2-tailed) 0.107
n 29 29

PCNSDP_Rank2013_14
Correlation coefficient 0.305 1.000
Sig. (2-tailed) 0.107 –
n 29 29

Table AV.
Rank correlation
between TOPSIS

rank and per capita
NSDP rank,
2013-2014

TOPSIS_Rank2013_14 TotalLiteracy_Rank2013_14

Spearman’s ρ
TOPSIS_Rank2013_14
Correlation coefficient 1.000 0.286
Sig. (2-tailed) – 0.132
n 29 29

TotalLiteracy_Rank2013_14
Correlation coefficient 0.286 1.000
Sig. (2-tailed) 0.132
n 29 29

Table AVII.
Rank correlation
between TOPSIS

rank and total
literacy rate rank,

2013-2014

Table AVIII.
Rank correlation
between TOPSIS

rank and per
capita NSDP rank,

2003-2004

TOPSIS_Rank2003_04 PCNSDP_Rank2003_04

Spearman’s ρ
TOPSIS_Rank2003_04
Correlation coefficient 1.000 0.229
Sig. (2-tailed) 0.233
n 29 29

PCNSDP_Rank2003_04
Correlation coefficient 0.229 1.000
Sig. (2-tailed) 0.233 –
n 29 29
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TOPSIS_Rank2003_04 STPopPercent_Rank2003_04

Spearman’s ρ
TOPSIS_Rank2003_04
Correlation coefficient 1.000 0.401*
Sig. (2-tailed) – 0.031
n 29 29

STPopPercent_Rank2003_04
Correlation coefficient 0.401* 1.000
Sig. (2-tailed) 0.031 –
n 29 29

Note: *Correlation is significant at the 0.05 level (two-tailed)

Table AIX.
Rank correlation
between TOPSIS
rank and ST
population as a
per cent of total state
population rank,
2003-2004

TOPSIS_Rank2003_04 TotalLiteracy_Rank2003_04

Spearman’s ρ
TOPSIS_Rank2003_04
Correlation coefficient 1.000 0.251
Sig. (2-tailed) – 0.189
n 29 29

TotalLiteracy_Rank2003_04
Correlation coefficient 0.251 1.000
Sig. (2-tailed) 0.189 –
n 29 29

Table AX.
Rank correlation
between TOPSIS
rank and total
literacy rate rank,
2003-2004

TOPSIS_Rank2003_04 TOPSIS_Rank2013_14

Spearman’s ρ
TOPSIS_Rank2003_04
Correlation coefficient 1.000 0.608**
Sig. (2-tailed) – 0.000
n 29 29

TOPSIS_Rank2013_14
Correlation coefficient 0.608** 1.000
Sig. (2-tailed) 0.000 –
n 29 29

Note: **Correlation is significant at the 0.01 level (two-tailed)

Table AXI.
Rank correlation
between TOPSIS
ranks of 2003-2004
and 2013-2014
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Appendix 4
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Sl. No. State 2001 2011

1 Andhra Pradesh 60.5 67.0
2 Arunachal Pradesh 54.3 65.4
3 Assam 63.3 72.2
4 Bihar 47.0 61.8
5 Chhattisgarh 64.7 70.3
6 Delhi 81.7 86.2
7 Goa 82.0 88.7
8 Gujarat 70.0 78.0
9 Haryana 67.9 75.6
10 Himachal Pradesh 76.5 82.8
11 Jammu & Kashmir 55.5 67.2
12 Jharkhand 53.6 66.4
13 Karnataka 66.6 75.4
14 Kerala 90.9 94.0
15 Madhya Pradesh 63.7 69.3
16 Maharashtra 76.9 82.3
17 Manipur 70.5 79.2
18 Meghalaya 62.6 74.4
19 Mizoram 88.8 91.3
20 Nagaland 66.6 79.6
21 Orissa 63.1 72.9
22 Punjab 69.7 75.8
23 Rajasthan 60.4 66.1
24 Sikkim 68.8 81.4
25 Tamil Nadu 73.5 80.1
26 Tripura 73.2 87.2
27 Uttar Pradesh 56.3 67.7
28 Uttarakhand 71.6 78.8
29 West Bengal 68.6 76.3
Source: Census data

Table AXIV.
State-wise total

literacy rate
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