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8.31 India’s GII rankings have been led by its performance in innovation outputs. Figure 25
shows that India has consistently improved on innovation outputs from rank 69 in 2015 to rank
45 in 2020. Meanwhile, China has improved its rank from 21 in 2015 to six in 2020.

Figure 25: Innovation Outputs Performance (2013-20)
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8.32 Figure 26 shows that India has consistently improved on innovation inputs, from rank
100 in 2015 to rank 57 in 2020. China has improved from rank 41 in 2015 to rank 26 in 2020.
The year 2016 marked a sharp improvement in India’s performance in the innovation input sub-
index on account of improvement in HCR, market sophistication and business sophistication
performance.

Figure 26: Innovation Inputs Performance (2013-20)
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8.33 Amongst output pillars, India has significantly improved on KTO pillar since 2014,
almost halving its rank from 50 in 2014 to 27 in 2020 (Figure 27). China’s performance slightly
worsened, with its rank declining from 2 in 2014 to 7 in 2020 on KTO. India has consistently
performed better in the knowledge diffusion sub-pillar as compared to knowledge creation and
impact.
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Figure 27: Knowledge & Technology Outputs Performance (2013-20)
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8.34 On creative outputs pillar, India’s rank improved from 95 in 2015 to 64 in 2020 (Figure 28).
Meanwhile, China’s rank improved from 54 in 2015 to 12 in 2020. India has been performing
better in creative goods & services sub-pillar than intangible assets and online creativity sub-pillars.

Figure 28: Creative Outputs Performance (2013-20)
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8.35 India has improved over time on input pillars as well. Figure 29 shows consistent
improvement in India’s rank on institutions pillar from 106 in 2014 to 61 in 2020. China’s
performance is close to India on this front, with rank 114 in 2014 and rank 62 in 2020. India’s
performance is led by marked improvement in the political and business environment. Business
environment further registered a sharp improvement in 2020 as compared to 2019 on account of
improvements in the parameter “ease of resolving insolvency”.
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Figure 29: Institutions Performance (2013-20)
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8.36 India has significantly improved in the HCR pillar over time from rank 103 in 2015 to
60 in 2020 (Figure 30). China improved from rank 31 in 2015 to rank 21 in 2020. India’s
improvement in HCR pillar can be attributed to improvements in tertiary education sub-pillar.
India has been performing poorly in the primary and secondary education pillar — making it an
area requiring focussed attention.

Figure 30: Human Capital and Research Performance (2013-20)
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8.37 On the infrastructure pillar, India’s rank improved from 89 in 2013 to 75 in 2020
while China’s rank improved from 44 to 36 during this period (Figure 31). India has been
performing poorly on the ecological sustainability sub-pillar, leading to slow improvement on
the infrastructure pillar.
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Figure 31: Infrastructure Performance (2013-20)
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8.38 India’s rank has improved considerably on market sophistication pillar from 72 in 2015 to
311n 2020 (Figure 32). China’s rank has improved from 59 in 2015 to 19 in 2020.The introduction
of domestic market scale as a parameter in market sophistication in 2016, led to India’s rank
improving from 72 in 2015 to 33 in 2016. Since then, India has consistently performed well in
the trade, competition and market scale sub-pillar.

Figure 32: Market Sophistication Performance (2013-20)
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8.39 India’s rank improved significantly on the business sophistication pillar from 116 in 2015
to 55 in 2020 (Figure 33). China’s rank improved from 31 in 2015 to 7 in 2016, thereafter
declining to 15 in 2020. India’s business sophistication rank improved sharply from 116 in
2015 to 57 in 2016 on account of changed indicators in knowledge absorption sub-pillar and
improvement in knowledge workers sub-pillar. In 2020, innovation linkage was overtaken by
knowledge absorption as the best performing business sophistication sub-pillar for India. This
improvement is a positive sign and can be expected to feed into further improvements. India has
consistently lagged behind on the knowledge workers sub-pillar, making it an area warranting
focussed attention.
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Figure 33: Business Sophistication Performance (2013-20)
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R&D EXPENDITURE IN INDIA

Figure 34: Total GERD and Sector-wise Contributions to GDP, 2018
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Figure 35: Sector-wise Contributions to Total GERD, 2018
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8.40 Research & Development (R&D) investment is a key input in innovation. Figure 34 shows
gross domestic expenditure on R&D (GERD) as per cent of GDP in relation to the level of
development measured by GDP per capita on PPP basis. Although India’s GERD is in line with
expectation for its level of development, there is much scope for improvement. Other top ten
economies such as USA, China, Japan, Germany and France have higher than expected GERD
for their level of development. India’s business sector and higher education sector contribution
to GERD as per cent of GDP is in line with its level of development. However, the business
sector’s GERD in USA, China, Japan and Germany is much higher as expected for their level of
development. Higher education sector in Canada and Germany also has larger GERD than their
level of development.

8.41 Figure 35 shows positive correlation between the level of development and GERD as
per cent of GDP and business sectors’ participation in total GERD while government sector’s
participation in GERD is negatively correlated with development. In India, the Government
contributes 56 per cent of GERD while this proportion is less than 20 per cent in each of the top
ten economies. Yet, India’s GERD is much lower than that of the top ten economies because
India’s business sector contributes a much smaller per cent to total GERD (about 37 per cent)
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than the business sector in all the other large economies such as China, US, Japan and UK (68
per cent on average). This can be clearly seen because the proportion contributed to GERD by
higher education is similar in India as in the top 10 economies.

8.42 Figure 36 presents the total full time equivalent (FTE) R&D personnel and researchers in
relation to the level of development. India performs below expectation for its level of development
in terms of R&D personnel and researchers, making it an area warranting attention. Other large
economies such as Japan, Germany and France have higher than expected R&D manpower
for their level of development. India has amongst the lowest number of R&D manpower as
compared to other top ten economies (GDP current USS).

Figure 36: R&D Personnel and Researchers, 2018
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8.43 Figure 37 shows that government sector’s contribution to total FTE R&D personnel (36
per cent) and researchers (23 per cent) in India was the highest amongst the top ten economies
in 2018 (nine per cent on average). However, Indian business sector’s contribution to R&D
personnel (30 per cent) and researchers (34 per cent) was the second lowest, after Brazil,
amongst the top ten economies (over 50 per cent on average).
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Figure 37: R&D Personnel and Researchers by Sector, 2018
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INDIA’S PERFORMANCE ON PATENTS AND TRADEMARKS

8.44 Figure 38 shows the trend in total patent applications filed in India by resident and non-
residents during the period 1990-2019. The total number of patents filed in India has risen
steeply since 1999, mainly on account of increase in patent applications filed by non-residents.
While patent applications filed by residents have increased steadily since 1999, they have risen
at a much lower rate than patent applications by non-residents.

Box 4: Non-Resident Indians and Innovation

Breschi, Lissoni and Miguelez (2017) estimated that around six per cent of US-resident inventors
listed at the European Patent Office in 2009 had an Indian name and surname. This was roughly the
same as the Chinese. This more than the French, Germans and ltalians combined.

Large-scale out-migration of skilled workforce and students from India is not necessarily bad news
for India’s innovation aspirations. This could potentially result in return of higher-skilled workforce
in future. However, this would require an enabling environment that facilitates re-entry into the
Indian job-market and high-tech research opportunities.
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Figure 38: Trend in Patent Applications Filed in India
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8.45 Unlike India, Brazil and Canada, other top ten economies (GDP current US$) have a higher
share of patent applications by residents than non-residents (Figure 39). Improving resident
share in patents should be a matter of priority to make advancements in innovation.

Figure 39: Patent Applications Filed by Residents and Non-Residents, 2019
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8.46 Figure 40 shows the trend in total trademark applications filed in India by resident and
non-residents during the period 1990-2019. Unlike patents, the total number of trademark
applications filed in India has risen steeply since 1999 mainly on account of increase in trademark
applications filed by residents.
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Figure 40: Trend in Trademark Applications Filed in India
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Figure 41: Trademark Applications Filed by Residents and Non-Residents, 2019
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8.47 India’s trend of larger resident-share in total trademark applications is similar to that
observed across other top ten economies (GDP current US$) except Canada (Figure 41). Larger
share of residents in total trademark applications filed in India is a positive sign for advancement
in innovation.



272 | Economic Survey 2020-21 Volume 1

IS INDIAN INNOVATION AFFECTED BY ACCESS TO FINANCE?

Box 5: Methodology for Estimating Correlation between

Financial Development and Innovation

Hsu, Tian and Xu (2014) observed that industries that are more dependent on external finance, and are
more high-tech intensive, exhibit disproportionally higher innovation in countries with well developed
equity markets. This may be on account of four reasons. Firstly, because there are no collateral
requirements for equity financing, additional equity financing doesn’t increase firms’ probability
of financial distress (Brown, Fazzari, and Petersen, 2009). Secondly, under rational expectations,
equity markets enable investors to extract relevant, but noisy, information from equilibrium prices
(Grossman, 1976; Levine, 2005). Thirdly, as information on the prospects of innovative projects is
either sparse or hard to process, evaluating innovative projects is difficult. Equity markets can facilitate
this evaluation through information embedded in stock market prices (Allen and Gale, 1999). Finally,
equity financing can be particularly well suited for innovative projects that are riskier (Levine, 2005).
New technology stocks can also be priced higher when information about their greater productivity,
but higher uncertainty, reaches stock investors (Pastor and Veronesi, 2009).

On the other hand, Hsu, Tian and Xu (2014) observed that developed credit markets appear to
discourage innovation in industries that are more dependent on external finance and are more high-
tech intensive. This may be on account of two factors. Firstly, innovative firms may have limited
collateral to deploy for debt financing by way of tangible assets, restricting their use of debt (Brown,
Fazzari, and Petersen, 2009). Secondly, risk-averse banks under-invest in high-uncertainty innovative
projects (Stiglitz, 1985). Some studies have found that due to banks’ informational advantages, they
could even inhibit innovation by extracting rents (Hellwig, 1991 and Rajan, 1992).

Based on Hsu, Tian and Xu'’s findings, access to equity capital is measured using two indicators:
i. Market capitalisation of listed domestic companies (per cent of GDP)
ii. Venture capital availability rank (based on Venture Capital Availability Index)

Similarly, access to debt capital is measured using the following indicator:
i. Domestic credit to private sector by banks (per cent of GDP)

8.48 Figure 42 examines the performance of top ten economies (GDP current US$) on
innovation with respect to availability of equity finance — market capitalisation of listed domestic
companies (as per cent of GDP) as well as venture capital availability rank. India and Brazil
rank much below expectation for their level of equity market development in the overall Gll,
innovation outputs and innovation inputs amongst the top ten largest economies. Given that
most of these large economies are more innovative than India and equity market development
facilitates greater high-technology innovation, this potentially indicates that innovation in India
needs to become more high-tech intensive.
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Figure 42: Innovation and Access to Equity Finance
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Figure 43: Innovation and Access to Debt Finance
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8.49 Figure 43 shows the performance of top ten economies (GDP current US$) on innovation
with respect to availability of debt finance in the form of domestic credit to the private sector by
banks (per cent of GDP). India and Brazil rank much below expectation for their level of debt
market development in the overall Gll, innovation outputs and innovation inputs amongst the
top ten largest economies.
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Box 6: R&D Activities in India

Motohashi (2015) suggests that India is a highly attractive R&D destination on account of the
opportunities offered for outsourcing, highly skilled labour force, low cost labour and R&D activities.
This has led to large scale off-shoring from US firms, especially in the IT industry and that “companies
such as IBM, Intel, and GE conduct cutting-edge R&D in India. The economic growth and increasing
income levels in India have made the Indian market attractive, and local R&D activities have been on
the rise, particularly in the automotive market. Thus, India has world-class potential both as a global
R&D center targeting global markets and as a regional R&D hub for its local market and markets
in emerging countries”

Attractiveness of FDI Destination by Host-Country
and Motivation (per cent), 2004
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Highlights of R&D incentives in select countries (2012-17)

Countries Tax Allowance/| Tax | Accelerated | Reduced Tax Tax Tax Grants
Deductions |Credit| Depreciation | Tax Rates | Holiday | Deferrals | Exemptions

onthe R & D (Excise &
assets/Capital Custom duty)

Brazil N N N N

China v J V V

India N N V \ V

South Africa V \

Germany Y

Japan N

Malaysia \ V

Republic of Korea v

Thailand v V N

USA V J

Source: Saha and Shaw (2018)
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R&D Tax Incentives in India: India has had a generous R&D tax incentive framework. Finance Act
2016, w.e.f. April 2018, allowed a weighted deduction of 150 per cent of expenditure w.r.t. scientific
research on in-house R&D facility as compared to 200 per cent earlier. Finance Act 2016 further
allowed for reduction of this deduction to 100 per cent from assessment year beginning on or after
April 1, 2021. The Taxation Laws (Amendment) Act 2019 amended the Income Tax Act 1961 and
Finance (No. 2) Act 2019, allowing domestic companies the option to pay income tax @22 per cent
subject to the condition that they will not avail any exemption/incentive. The effective rate for these
companies was made 25.17 per cent inclusive of surcharge and cess. These companies were also not
required to pay Minimum Alternate Tax.

To put this in perspective, the USA provided R&D tax relief in 2019 through an incremental R&D
tax credit with four components: two main modalities — regular research credit (20 per cent headline
rate) and alternative simplified credit (6-14 per cent headline rate) - which were mutually exclusive
in their use and two additional specific schemes (20 per cent headline rate), which only applied to
certain expenses for basic research and energy research (OECD). China in 2019 provided R&D tax
relief through volume-based R&D tax allowance, with headline rates being 75 per cent for SMEs and
large enterprises, which increased from 50 per cent earlier (OECD). In 2019, Japan offered volume-
based and incremental tax credits that could be claimed in combination, with headline rates under
different schemes ranging between 6-30 per cent and overall R&D tax benefits capped at 45 per cent
of the corporate income tax liability before the credit was applied (OECD). Germany offered no
expenditure based R&D tax support (OECD, 2018)

IS INDIA EFFECTIVELY TRANSLATING INNOVATION INPUTS INTO
INNOVATION OUTPUTS?

8.50 Figure 44 examines the relationship between innovation inputs and innovation outputs.
Economies below the line are unable to effectively translate their costly investments in
innovation inputs to better quality and more innovation outputs. It may be seen that India
is able to effectively translate investments in innovation inputs to produce a higher level of
innovation outputs. This implies that India stands to gain more from its investments into
innovation than many other countries. With higher investments, it may be possible that
this relationship between innovation inputs and innovation outputs becomes even more
favourable for India, and there is greater “bang for the buck” as regards India’s investments
in innovation.
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Figure 44: Innovation Input to Innovation Output Performance, 2020
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Which innovation inputs can best explain innovation outputs?

Box 7: Methodology of Estimating Elasticity of Innovation

Output Ranks to Innovation Input Ranks

We used a balanced panel of 117 countries, omitting 14! countries with missing data, for the years
2013-20. We first performed a Fixed Effects (FE) regression with Country and Time fixed effects.
The Null Hypothesis that coefficients for all years are jointly equal to zero, couldn’t be rejected.
Hence, time fixed effects were not needed. Thereafter, a Hausman test for Fixed Effects vs Random
Effects was run, leading to rejection of Random Effects model.

!Benin, Brunei Darusallam, Cabo Verde, Ethiopia, Ghana, Iran, Lao, Mauritius, Morocco, Myanmar, Trinidad & Tobago,
Uzbekistan, Yemen and Zimbabwe
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Table 1 below report results for the following form of FE regression:

Log Innovation Qutput rank = f3, Log Institutions rank + §, Log HCR rank + f, Log Infrastructure
rank + f, Log Market Sophistication rank + f. Log Business Sophistication rank + Controls for
GDP/ GDP per capita/ population (depending on Model 1-5)

Table 2 below report results for the following form of FE regression:

Log Knowledge & Technology Output rank = 8, Log Institutions rank + f, Log HCR rank + 8,1 0g
Infrastructure rank + f§, Log Market Sophistication rank + f§, Log Business Sophistication rank +
Controls for GDP/ GDP per capita/ population (depending on Model 1-5)

Table 3 below report results for the following form of FE regression:

Log Creative Qutput rank = f, Log Institutions rank + f§, Log HCR rank + §, Log Infrastructure
rank + f, Log Market Sophistication rank + f. Log Business Sophistication rank + Controls for
GDP/ GDP per capita/ population (depending on Model 1-5)

8.51 Table 1 reports panel Fixed Effects (FE) regression results for dependant variable Log
Innovation Output rank for five models with different independent variables - Log input
pillars, Log GDP, Log GDP per capita and Log population. Among the input pillars, it shows
that Log Institutions rank and Log Business Sophistication rank is highly significant and
positively correlated with Log Innovation Output rank, controlling for other pillars, income
and population. Log population, when included, was found significant and positively correlated
with Log Innovation Output rank, controlling for other pillars and income. This suggests that
improvements in institutions and business sophistication could lead to higher innovation output
performance.
Table 1: Panel Regression Results: Fixed Effects

Dependant Variable: Log Innovation Output rank

1) (2) 3) “4) ®)
VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5
Log Institutions rank 0.175%** 0.173%** 0.162%** 0.168***  (.162%**

(0.0536)  (0.0549) (0.0537) (0.0546)  (0.0537)
Log HCR rank -0.0099 -0.0103 -0.0043 -0.0101 -0.0043

(0.0376)  (0.0378) (0.0375) (0.0377)  (0.0375)
Log Infrastructure rank -0.0179 -0.0192 -0.0226 -0.0219 -0.0227

(0.0334)  (0.0329) (0.0323) (0.0326)  (0.0323)
Log Market Sophistication 0.01006 0.0107 0.0149 0.0116 0.0149
rank (0.0325)  (0.0325) (0.0324) (0.0324)  (0.0324)
Log Business Sophistication ~ 0.0998***  0.0993***  0.0934***  0.0975%** (.0933%%**
rank (0.0339)  (0.0343) (0.0342) (0.0344)  (0.0342)
Log GDP (PPP)* -0.0187 -0.112

(0.0604)  (0.0728)
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Log Population” 0.495%* 0.384**
(0.214) (0.183)

Log GDP per capita (PPP)* -0.0641 -0.114
(0.0704)  (0.0727)

Observations 936 936 936 936 936
Adjusted R-squared 0.960 0.960 0.960 0.960 0.960
Country FE Yes Yes Yes Yes Yes

Robust standard errors in parentheses
skokok p<0-01, *k p<0.05, * p<0_1
72019 figures

8.52 Table 2 reports panel Fixed Effects (FE) regression results for dependant variable Log
Knowledge & Technology Output rank for five models with different independent variables -
Log input pillars, Log GDP, Log GDP per capita and Log population. Among the input pillars,
it shows that Log Business Sophistication rank is significant and positively correlated with Log
Knowledge & Technology Output rank, controlling for other pillars, income and population. It
also shows that Log Human Capital & Research rank is significant and negatively correlated with
Log Knowledge & Technology Output rank, controlling for other pillars, income and population.
This suggests the potential for higher business sophistication to lead to better performance in
knowledge & technology outputs.

Table 2: Panel Regression Results: Fixed Effects

Dependant Variable: Log Knowledge & Technology Output rank

1) ) 3) “4) (%)

VARIABLES Model1 Model 2 Model 3 Model 4 Model 5

Log Institutions rank 0.0409 0.0339 0.0287 0.0303 0.0283

(0.0514)  (0.0511) (0.0507) (0.0508) (0.0506)

Log HCR rank -0.0935%* -0.0948**  -0.0920**  -0.0938**  -0.0919**

(0.0399)  (0.0400) (0.0408) (0.0400) (0.0408)

Log Infrastructure rank 0.0204 0.0158 0.0142 0.0142 0.0140

(0.0377)  (0.0374) (0.0374) (0.0374) (0.0374)

Log Market Sophistication -0.0220  -0.0215 -0.0196 -0.0205 -0.0194

rank (0.0373)  (0.0371) (0.0372) (0.0370) (0.0372)

Log Business Sophistication 0.134%**  (.132%** 0.130%** 0.131%**  (,]29%*x*

rank (0.0429)  (0.0427) (0.0433) (0.0428) (0.0433)
Log GDP (PPP)* -0.0666 -0.110

(0.0678)  (0.0969)
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Log Population” 0.231 0.125
(0.314) (0.253)

Log GDP per capita (PPP)* -0.0982 -0.114
(0.0847)  (0.0968)

Observations 936 936 936 936 936
Adjusted R-squared 0.948 0.948 0.948 0.948 0.948
Country FE Yes Yes Yes Yes Yes

Robust standard errors in parentheses
**% p<0.01, ** p<0.05, * p<0.1
72019 figures

8.53 Table 3 reports panel Fixed Effects (FE) regression results for dependant variable Log
Creative Output rank for five models with different independent variables - Log input pillars,
Log GDP, Log GDP per capita and Log population. Among the input pillars, it shows that Log
Institutions and Log Business Sophistication ranks are significant and positively correlated with
Log Creative Output rank, controlling for other pillars, income and population. Population,
when included, was found significant and positively correlated with Log Creative Output rank,
controlling for other pillars and income. Log GDP and Log GDP per capita, when included
with population, were found significant and negatively correlated with Log Creative Output
rank, controlling for other pillars. This suggests that improvements in institutions and business
sophistication could lead to higher creative output performance. Higher income is also expected
to lead to better performance in creative outputs, and hence ranks closer to one (thereby reflecting
a negative correlation).

Table 3: Panel Regression Results: Fixed Effects

Dependant Variable: Log Creative Output rank

1) (2) (3) 4) )
VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5
Log Institutions rank 0.160%** 0.150%* 0.130* 0.140%* 0.130%*

(0.0695) (0.0702) (0.0702) (0.0702) (0.0702)
Log HCR rank 0.0327 0.0308 0.0412 0.0322 0.0414

(0.0602) (0.0600) (0.0590) (0.0595) (0.0590)
Log Infrastructure rank -0.0598 -0.0669 -0.0730 -0.0717 -0.0729

(0.0802) (0.0813) (0.0809) (0.0810) (0.0809)
Log Market Sop rank 0.00327 0.00411 0.0113 0.00618 0.0115

(0.0451) (0.0449) (0.0447) (0.0448) (0.0447)
Log Business Sop rank 0.0766** 0.0736** 0.0634* 0.0697* 0.0631°%*

(0.0365) (0.0364) (0.0363) (0.0363) (0.0364)
Log GDP (PPP)* -0.103  -0.267%**

(0.0775)  (0.0986)
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Log Population” 0.871%*** 0.604**
(0.304) (0.255)
Log GDP per capita (PPP)* -0.189** -0.267***
(0.0917) (0.0985)
Observations 936 936 936 936 936
Adjusted R-squared 0.918 0.918 0.919 0.918 0.919
Country FE Yes Yes Yes Yes Yes

Robust standard errors in parentheses
% p<().01, ** p<0.05, * p<0.1
72019 figures

POLICY IMPLICATIONS

8.54 India needs greater thrust on innovation to catapult itself to a higher growth trajectory and
become the third largest economy in GDP current US$ in the near future. This requires boosting
gross expenditure on R&D from 0.7 per cent of GDP currently, to at least the average level of
GERD in other top ten economies (GDP current US$) of over two per cent. It also involves
significantly scaling up R&D personnel and researchers in the country, especially in the private
sector.

8.55 Despite heavy lifting by the government sector in GERD of almost three times the average
of other top ten economies, India’s GERD remains low. Moreover, India’s performance on
innovation has been lower than expected for its level of access to equity finance. India’s business
sector needs to rise to the occasion and significantly ramp up its gross expenditure on R&D to
a level commensurate to India’s status as the fifth largest economy in GDP current US§. This
requires boosting business sector contribution to total GERD from 37 per cent currently, to close
to 68 per cent — the average business contribution in GERD of other top ten economies. Indian
business sector’s contribution to total R&D personnel and researchers also needs to be scaled
up from 30 per cent and 34 per cent per cent respectively to the average level in other top ten
economies (58 per cent and 53 per cent respectively).

8.56 India has had a generous tax incentive structure to boost R&D in the country as compared
to several other top ten economies. However, this did not generate a corresponding level of
private participation in GERD in India. Given the low level of contribution to GERD by the
business sector despite the generous incentive regime prevailing earlier, businesses in India
must focus on innovation to remain competitive in the new economy.

8.57 For India to become an innovation leader, its residents’ share in total patent applications
filed in the country must rise from the current level of 36 per cent. As a thought experiment,
assume that the number of non-resident patent applications in India remain the same from 2019
to 2030. Then, if India’s share of resident patents were to rise from 36 per cent in 2019 to the
average share of resident patents in total patent applications amongst the other top 10 economies
(62 per cent) by 2030, resident patents would have to increase at a CAGR of 9.8 per cent. While
ambitious, this has been achieved by another country - China’s resident patents have increased
at a CAGR of 21 per cent from 2000 to 2019 and at a CAGR of 16 per cent from 2010 to 2019.
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8.58 Indiashould focus on improving its performance on institutions and business sophistication
since higher performance on these dimensions seem to consistently suggest higher innovation
outputs performance (Tables 1-3). The importance of institutions for innovation is consistent
with an emerging literature that emphasizes the same (see Acharya and Subramanian, 2009;
Acharya et al. 2013, 2014, Sapra et al. 2014). Table 4 highlights some areas that India could
focus on within the institutions and business sophistication input pillars to further augment its
performance in innovation outputs.

Table 4: Suggested Focus Areas for boosting Innovation Performance

Input Pillar and Potency Build on strengths Improve
of Expected Impact
Institutions e Easeofresolvinginsolvency | e Ease of starting a business

Potency of potential impact:
One  standard  deviation
improvement in Institutions
rank from 61 in 2020 to 23 is
expected to increase overall
Innovation Output rank to 40
from 45 in 2020

(rank 47)

e Government effectiveness
(rank 55)

(rank 105)

e Political and operational
stability (rank 83)

e Regulatory quality (rank 84)
e Rule of law (rank 62)

o Cost of redundancy
dismissal (rank 61)

Business Sophistication

Potency of potential impact:
One standard deviation
improvement in  Business
Sophistication rank from 55
in 2020 to 17 is expected to
increase overall Innovation
Output rank to 42 from 45 in
2020

e Intellectual Property
payments as % of total trade
(rank 27)

e High-tech imports as % of
total trade (rank 29)

e % of Firms offering formal
training (rank 37)

o State of cluster development
(rank 37)

e Research talent, % in
business enterprise (rank 38)

e University/Industry research
collaboration (rank 45)

e JV-strategic alliance deals/
bn PPP$ GDP (rank 47)

e Patent families 2+ offices/
bn PPP$ GDP (rank 47)

e % GERD financed by
business (rank 48)

e % of Females employed
with advanced degrees
(rank 101)

e FDI net inflows as % of
GDP (rank 92)

e % of Knowledge intensive
employment (rank 90)

8.59 As Economic Survey 2019-20 discussed in the chapter “Entrepreneurship and Wealth
Creation at the Grassroots”, the Startup India campaign of the Government of India recognises
entrepreneurship as an increasingly important strategy to fuel productivity growth and
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wealth creation in India. This assumes greater importance in the context of enhancing private
participation in innovation in India - in terms of contribution to gross expenditure on R&D,
R&D personnel and researchers, and share in patents filed in the country. The lessons drawn
therein on the crucial role of literacy, education, physical infrastructure and policies enabling
ease of doing business, as drivers of new firm creation and entrepreneurship, remain relevant in
this analysis.

CHAPTER AT A GLANCE

» India entered the top 50 innovating countries for the first time in 2020 since the inception
of the Global Innovation Index in 2007, by improving its rank from 81 in 2015 to 48
in 2020. India ranks first in Central and South Asia, and third amongst lower middle-
Income group economies.

» For India to become an innovation leader, it needs greater thrust on innovation. India’s
aspiration must be to compete on innovation with the top ten economies. India’s gross
domestic expenditure on R&D (GERD) is lowest amongst other largest economies.
The government sector contributes a disproportionate large share in total GERD at
three times the average of other largest economies. However, the business sector’s
contribution to GERD is amongst the lowest. The business sector’s contribution to total
R&D personnel and researchers also lags behind that in other large economies. This
situation has prevailed despite the tax incentives for innovation having been more liberal
than other economies. India’s innovation ranking is much lower than expected for its
level of access to equity capital. This points towards the need for India’s business sector
to significantly ramp up investments in R&D.

» Indian residents’ share in total patents filed in the country stands at 36 per cent. This lags
behind the average of 62 per cent in other largest economies. Resident share in patent
applications must rise for India to become an innovative nation.

» Indiamust focus on improving its performance on institutions and business sophistication
innovation inputs. These are expected to result in higher improvement in innovation
output.
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JAY Ho: Ayushman Bharat's Jan 09
Arogya Yojana (JAY) and Health
Outcomes Shadis

Of all the forms of inequality, injustice in healthcare is the most shocking and
most inhuman.

—NMartin Luther King Jr.

This chapter demonstrates strong positive effects on healthcare outcomes of the Pradhan
Mantri Jan Arogya Yojana (PM-JAY) — the ambitious program launched by Government
of India in 2018 to provide healthcare access to the most vulnerable sections. PM-JAY is
being used significantly for high frequency, low cost care such as dialysis and continued
to be utilised without disruption even during the Covid pandemic and the lockdown.
General medicine — the overwhelmingly major clinical specialty accounting for over half
the claims - exhibited a V-shaped recovery after falling during the lockdown and reached
pre-COVID-19 levels in December 2020. The final — but the most crucial — analysis in the
chapter attempts to estimate the impact of PM-JAY on health utcomes by undertaking a
difference-in-difference analysis. As PM-JAY was implemented in 2018, health indicators
measured by National Family Health Surveys 4 (in 2015-16) and 5 (in 2019-20) provide
before-after data to assess this impact. To mitigate the impact of various confounding
factors, we compute a difference-in-difference by comparing states that implemented PM-
JAY versus those that did not. We undertake this analysis in two parts. First, we use
West Bengal as the state that did not implement PM-JAY and compare its neighbouring
states that implemented PM-JAY — Bihar, Sikkim and Assam. Second, we repeat the same
analysis for all states that did not implement PM-JAY vis-a-vis all states that did.

PM-JAY enhanced health insurance coverage. Across all the states, the proportion of
households with health insurance increased by 54 per cent for the states that implemented
PM-JAY while falling by 10 per cent in states that did not. Similarly, the proportion of
households that had health insurance increased in Bihar, Assam and Sikkim from 2015-16
to 2019-20 by 89 per cent while it decreased by 12 per cent over the same period in West
Bengal. From 2015-16 to 2019-20, infant mortality rates declined by 12 per cent for states

that did not adopt PM-JAY and by 20 per cent for the states that adopted it. Similarly,

while states that did not adopt PM-JAY saw a fall of 14 per cent in its Under-5 mortality
rate, the states that adopted it witnessed a 19 per cent reduction. While states that did not
adopt PM-JAY witness 15 per cent decline in unmet need for spacing between consecutive
kids, the states that adopted it recorded a 31 per cent fall. Various metrics for mother and
child care improved more in the states that adopted PM-JAY as compared to those who
did not. Each of these health effects manifested similarly when we compare Bihar, Assam

and Sikkim that implemented PM-JAY versus West Bengal that did not. While some of
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these effects stemmed directly from enhanced care enabled by insurance coverage, others
represent spillover effects due to the same. Overall, the comparison reflects significant
improvements in several health outcomes in states that implemented PM-JAY versus those
that did not. As the difference-in-difference analysis controls for confounding factors, the
Survey infers that PM-JAY has a positive impact on health outcomes.

INTRODUCTION

9.1 As free markets under-provision public goods, a vital role of a government is to provide
public goods to its citizens, especially to the vulnerable sections in a society. While the rich can
seek private alternatives, lobby for better services, or if need be, move to areas where public
goods are better provided for, the poor rarely have such choices (Besley and Ghatak, 2004). Thus,
provision of public goods can particularly affect the quality of living of the vulnerable sections
in a society. Yet, governments may suffer from the “horizon problem” in a democracy, where
the time horizon over which the benefits of public goods reach the electorate may be longer than
the electoral cycles (Keefer 2007 and Keefer and Vlaicu 2007). The myopia resulting from the
horizon problem may again lead to under-provisioning of public goods. Therefore, the provision
of public goods that generate long-term gains to the economy and the society represents a key
aspect of governance in a democratic polity.

9.2 As healthcare represents a critical public good, successive governments have committed
to achieve universal health coverage (UHC). However, until 2018, UHC remained an elusive
dream. In 2018, Government of India approved the Ayushman Bharat Pradhan Mantri Jan Arogya
Yojana (AB-PM-JAY) as a historic step to provide healthcare access to the most vulnerable
sections in the country. Beneficiaries included approximately 50 crore individuals across 10.74
crores poor and vulnerable families, which form the bottom 40 per cent of the Indian population.
The households were included based on the deprivation and occupational criteria from the
Socio-Economic Caste Census 2011 (SECC 2011) for rural and urban areas respectively. The
scheme provides for healthcare of up to INR 5 lakh per family per year on a family floater basis,
which means that it can be used by one or all members of the family. The scheme provides
for secondary and tertiary hospitalization through a network of public and empanelled private
healthcare providers. It also provides for three days of pre-hospitalization and 15 days of post-
hospitalization expenses, places no cap on age and gender, or size of a family and is portable
across the country. It covers 1573 procedures including 23 specialties (see Box 1 for details).
AB-PM-JAY also aims to set up 150,000 health and wellness centres to provide comprehensive
primary health care service to the entire population.

9.3 The evidence provided in this chapter shows strong positive effects of PM-JAY on
healthcare outcomes despite the short time since introduction of the programme. First, PM-
JAY is being used significantly for high frequency and low cost care consisting with the general
utilisation of healthcare services. Using the distribution of claims, we find that the distribution
is a long-tailed one that peaks in the range of INR 10,000-15,000. The highest number of pre-
authorization claims received were for procedures that cost in this range. The distribution is
heavily right-tailed indicating significantly fewer claims for more expensive procedures.
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9.4 Second, general medicine has been the overwhelmingly major clinical specialty used
since 2018 with its share continuously growing. It is followed by general surgery, obstetrics
and gynaecology. These three categories combine to account for more than half of the claims
received on average. Dialysis — high frequency, low cost procedure that is life-saving for patients
with renal difficulties — accounts for a large chunk (30 per cent) of the general medicine category
claims under PM-JAY.

9.5 Third, the claims for dialysis did not diminish due to COVID-19 or because of the lockdown
in March-April 2020 even while we can observe a steep fall in claims under the overall general
medicine category during the lockdown. This highlights the users’ reliance on PM-JAY for the
life-saving dialysis procedure. Thus, the critical, life-saving health procedures such as dialysis
seem to have not been severely affected during the COVID-19 pandemic.

9.6 Fourth, general care-seeking as seen in the PM-JAY claims exhibited a V-shaped recovery
after falling during the lockdown and has reached the pre-COVID-19 levels in December 2020.

9.7 The final, but the most crucial, analysis in the chapter attempts to estimate the impact of
PM-JAY on health outcomes by undertaking a difference-in-difference analysis. We compare
the health indicators measured by National Family Health Survey 4 (NFHS 2015-16) and the
National Family Health Survey 5 (NFHS 2019-20) to undertake this analysis. As PM-JAY was
implemented in 2018, these two surveys provide before-after data to assess the impact of PM-
JAY with the NFHS-4 serving as the baseline to compare the changes using NFHS-5. To mitigate
the impact of various confounding factors, including but not limited to secular improvements in
health indicators across the country, we undertake this analysis by calculating a difference-in-
difference.

9.8 This analysis is undertaken in two parts. In the first part, we use West Bengal as the state
that did not implement PM-JAY and compare the before-after difference in health outcomes to
its neighbouring states that have implemented PM-JAY — Bihar, Sikkim and Assam. Apart from
all these states being contiguous to each other and therefore being similar on socio-economic
dimensions, we show that the baseline characteristics of these two groups of states were similar.
In the second part, we repeat the same analysis for all states that did not implement PM-JAY
vis-a-vis all states that implemented PM-JAY. Of course, the heterogeneity across the entire
group of states in the country is large. The second analysis is less of a like-for-like comparison
than the first one. Combining the findings from both these comparisons ensures that the findings
are robust not only to a more localised, and therefore, more careful comparison but also to a
comparison that spans all the major states in the country. The findings from this analysis are
summarised as follows:

1. The proportion of households that had health insurance increased in Bihar, Assam and
Sikkim from 2015-16 to 2019-20 by 89 per cent while it decreased by 12 per cent over the
same period in West Bengal. When comparing across all the states over this time period, we
find that the proportion of households with health insurance increased by 54 per cent for the
states that implemented PM-JAY while falling by 10 per cent in the states that did not adopt
PM-JAY. Thus, PM-JAY enhanced health insurance coverage.

2. From 2015-16 to 2019-20, infant mortality rates declined by 20 per cent for West Bengal and
by 28 per cent for the three neighbouring states. Similarly, while Bengal saw a fall of 20 per
cent in its Under-5 mortality rate, the neighbours witnessed a 27 per cent reduction. Thus,
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the neighbouring states witnessed 7-8 per cent greater reduction in these health outcomes.

Modern methods of contraception, female sterilization and pill usage went up by 36 per

cent, 22 per cent and 28 per cent respectively in the three neighbouring states while the
respective changes for West Bengal were negligible. While West Bengal did not witness any
significant decline in unmet need for spacing between consecutive kids, the neighbouring
three states recorded a 37 per cent fall.

than in West Bengal.

Various metrics for mother and child care improved more in the three neighbouring states

Each of the effects described above (points 2-4) manifested similarly when we compare all

states that implemented PM-JAY versus the states that did not.

9.9 Overall, the comparison reflects significant improvements in several health outcomes
in states that implemented PM-JAY versus those that did not. As the difference-in-differnce
analysis controls for various compounding factors, the Survey infers that PMJAY impacted
health outcomes positively.

PM-JAY: STATUS AND PROGRESS SO FAR

9.10 As per the latest annual report of PM-JAY released by the National Health Authority
(NHA, 2019), the status of implementation is as follows:

- 32 states and UTs implement the scheme

- 13.48 crore E-cards have been issued

- Treatments worth INR 7,490 crore have been provided (1.55 crores hospital admission)

- 24,215 hospitals empaneled

- 1.5 crore users have registered on the scheme’s website (mera.pmjay.gov.in)

Figure 1: The distribution in utilization of various procedures
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9.11 Figure 1 plots the number of PM-JAY pre-authorizations claims for a procedure against
the average price of the procedure for the time period September 2018 through January 2021
(till January 13, 2021). The distribution is a long-tailed one that peaks in the range of INR
10,000-15,000. The highest number of pre-authorization claims received were for procedures
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that cost in this range. The distribution is heavily right tailed indicating relatively fewer
claims for more expensive procedures. The high number of claims for low cost procedures
could be indicative of people utilizing PM-JAY as a delivery channel for primary healthcare
services.

9.12 Figure 2 details the share of overall PM-JAY claims by the nature of clinical specialty over
July-September 2018 to October-December 2019.

Figure 2: Share of claims by clinical specialty
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9.13 General medicine has been the overwhelmingly major clinical specialty used since 2018
with its share continuously growing. It is followed by general surgery and obstetrics and
gynaecology. These three categories combined made up close to 56 per cent of claims received
in October-December 2019. An important caveat to note here is that Dialysis itself comprises
a large chunk (30 per cent) of the ‘general medicine’ category claims under PM-JAY. This is
despite the fact that the Pradhan Mantri National dialysis Programme, which was rolled out
in 2016, also provides free dialysis to kidney patients in district hospitals. According to data
from the National Health Ministry, every year, about 2.2 lakh new patients with end stage renal
disease get added in India, resulting in additional demand for 3.4 crore dialysis every year
(Ghosh 2016). These facts corroborate India’s growing burden of non-communicable diseases
in the form of hypertension and kidney disease.

Box 1: Specialties, Packages and Procedures in PM-JAY

Specialty Packages Procedures
Burns Management 6 20
Cardiology 20 26
Cardio-thoracic & Vascular surgery 34 113

Emergency Room Packages 3 4
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General Medicine 76 98
General Surgery 98 152
Interventional Neuroradiology 10 15
Medical Oncology 71 263
Mental Disorders Packages 10 10
Neo-natal care Packages 10 10
Neurosurgery 54 82
Obstetrics & Gynecology 59 77
Ophthalmology 40 53
Oral and Maxillofacial Surgery 7 9
Orthopedics 71 132
Otorhinolaryngology 35 78
Pediatric Medical Management 46 65
Pediatric Surgery 19 35
Plastic & Reconstructive Surgery 8 12
Polytrauma 10 21
Radiation Oncology 14 35
Surgical Oncology 76 120
Urology 94 143
Unspecified Surgical Package 1 1
Total 872 1,574

PUBLIC GOODS, DEMOCRACIES AND GOVERNANCE

9.14 Samuelson (1954) conceptualised certain goods as “public goods” and argued that that
“no decentralized pricing system can serve to optimally determine these levels of collective
consumption (of the public good).” As public goods are non-rival and non-excludable, market
failures predominate in the provision of such goods. The decentralised free market system that
works through prices cannot force consumers to reveal their demand for purely non-excludable
goods, and so cannot lead to producers meeting that demand. Also, given their non-rivalry,
private producers cannot make the requisite profits to justify investing in such goods. Therefore,
public goods may get severely under-produced without intervention by a government.

9.15 Since public goods are not adequately provided for by the markets, they must be supplied
by the government. Therefore, provisioning for public goods and ensuring their supply represents
one of the most important functions of a government. Access to safe drinking water, sanitation,
transport, medical care, and schools is essential both as a direct component of well-being as
well as inputs into productive capabilities. Besley and Ghatak (2004) argue that the rich have
the option to seek private alternatives, lobby for better services, or if need be, move to different
areas. The poor do not have such choices, which accentuates their deprivation when public
goods are not provided for especially to the vulnerable sections of society. The presence of
strong linkages between public goods provision and economic development accentuates the need
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for the provision of public good at national, regional and international levels (UNIDO 2008).
Governance therefore entails effective delivery of public goods and services to the vulnerable
sections of society.

9.16 Despite the importance of the delivery of public goods, governments may suffer from the
“horizon problem” in democracies, where the time horizon over which the benefits of public
goods reach the electorate may be longer than the electoral cycles. The myopia that this creates
may, therefore, lead to under-provisioning of public goods by governments. Research in political
economy, for instance, shows that democratic rulers are often short-sighted due to the constant
political challenge presented through electoral cycles. As a result, many democratically elected
governments can focus only on short-term gains rather than commit to long-term projects (Keefer
2007 and Keefer and Vlaicu 2007). Therefore, the provision of public goods that generate long-
term gains to the economy and the society represents a key aspect of governance in a democratic

polity.

Box 2: The impact of health insurance coverage on

health outcomes in other countries

Healthcare represents one such critical public good. Countries are increasingly adopting the policy
of universal healthcare to reduce inequalities in healthcare provision which is strongly related to
inequality of income (Amado 2020). Hoffman and Paradise (2008) find that in the United States,
there exist strong interconnections between health insurance coverage, poverty and health. Analysing
the impact of Medicaid! and SCHIP?, they suggests that health insurance coverage provided by the
government is vital in providing for better health care and health outcomes. Moreover, the extensive
literature citing the ill effects of being uninsured in the US makes the case for the public provision of
health care insurance.

Ayanian et al. (2000) posits that the likelihood of receiving basic preventive services such as breast
cancer screening (64 per cent versus 89 per cent) and hypertension screening (80 per cent versus 94
per cent) was much lower for the uninsured working adults. Similarly, 40 per cent of the uninsured
adults did not undergo a routine checkup in the last two years as compared to 185 of insured adults.
Further studies illustrates that individuals who lack insurance coverage not only suffers on account
of lack of access to care but also bear the burden in terms of worse health outcomes (Hoffman and
Pradise 2008. Szilagyi et al, (2006) postulates that children from the low-income group suffering
from asthma who were newly enrolled in SCHIP, underwent less number of asthma attacks, reduced
rate of hospitalization and less number of visits to the emergency department in the year following
the enrollment as compared to the year before enroliment.

Furthermore, access to government healthcare initiatives such as Medicaid and CHIP? has resulted into
remarkable benefits for children and their families for example, receiving essential health services,

long term benefits of better health status, greater academic development and higher future earnings®.

Medicaid (1965): a public health insurance programme in the US providing health care coverage to low-income
families or individuals.

2The State Children's Health Insurance Program (SCHIP) (1997) is a US government scheme providing insurance
coverage for children whose families earn too much to qualify for Medicaid, but cannot afford private coverage.
3Children’s Health Insurance Program, formerly known as The State Children's Health Insurance Program (SCHIP)
4 Center on Budget and Policy Priorities, “Medicaid Works for Children.”
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These programs have also been able to target racial disparities in health care, with African American
and Hispanic children constituting 58 per cent® of the children covered under these programs. Also,
the likelihood of financial insecurity, medical debt or bankruptcy is reduced if the families have access
to these insurance programs (Medicaid and CHIP).® Therefore, medical insurance coverage under
Medicaid and CHIP allowed for greater financial stability alongside improving child’s educational
attainment and future earnings.” The insurance coverage of the parents tends to be positively correlated
with children’s benefit as child’s health is directly influenced by the health of his parents, with healthy
parents leading to positive childhood developments.®

The adoption of Seguro Popular (Popular Public Health Insurance Program) in Mexico, enabled
massive growth in insurance coverage across the country, becoming the second largest health
institution by coverage in few years (Urquieta-Salomon and Villarreal 2016. This program allowed
for a five times increase in the proportion of insured poor families (Frenk et al, 2006). Consequently,
the proportion of Mexican population with no insurance coverage remained very low, at 18 per cent
in 2015 (Doubova (2015)).

In 2001, Thailand became the first lower-middle income country to introduce universal health
coverage reforms, replacing the old means-tested health care for low income households with a
more comprehensive co-payment® insurance scheme, called the ‘30 Baht Project’ (World Bank 2012).
The 30 Baht scheme was later replaced with UHC with no co-payment While these reforms were
criticised to a great extent, they proved popular among the poorer Thais, primarily in the rural areas.™
As a result of its robust healthcare system, Thailand became the first Asian country to eliminate HIV
transmission from mother to child in 2016 (CNN 2016).

PM-JAY AND COVID-19

9.17. Two key facts are worth noting. First, as we discussed before, dialysis is a common
procedure availed under PM-JAY. Its use did not diminish at the onset of COVID-19 or during
the lockdown (March-April 2020) even though we can observe a steep fall in claims under the
overall general medicine category in the same period. This highlights the users’ reliance on PM-
JAY or the life-saving dialysis procedure. Thus, the critical, life-saving health procedures such
as dialysis seem to have not been severely affected during the COVID-19 pandemic. Figure 3a
presents the trends in the volume of pre-authorized claims starting July 2018.

SCenter on Budget and Policy Priorities, “Medicaid Works for Children.”

®Brooks and Whitener, “Medicaid and CHIP 101.”

"Center on Budget and Policy Priorities, “Medicaid Works for Children,” January 19, 2018, available at https://
www.chpp.org/research/health/medicaid-works-for-children

8Georgetown University Health Policy Institute Center for Children and Families, “Health Coverage for Parents
and Caregivers Helps Children” (Washington: 2017), available at https://ccf.georgetown.edu/wp-content/
uploads/2017/03/Covering-Parents-v2.pdf

°Co-payment mechanism was abolished in 2008

©The Universal Coverage Policy of Thailand: An Introduction Archived 2012-01-19 at the Wayback Machine
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Figure 3a: Number of pre-authorised claims July 2018-January 2021
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9.18 Second, the number of dialysis claims have only been growing. This fact highlights that
the National Dialysis Mission could be merged with PM-JAY.

9.19 Third, while access to medical services were classified as essential services during the
lockdown, care-seeking exhibited a V-shaped behaviour during the lockdown and unlock phases
with the pre-COVID-19 levels being reached in December 2020.** The V-shaped behaviour
is likely to be due to both demand and supply side effects. On the supply side, health care
workers might have cut back on services out of initial fear of infection or it is possible that
pre-authorization processes were skipped. Further, many private hospitals were not providing
services for fear of infection and government hospitals were reserved for COVID-19 patients.
On the demand side, patients avoided hospitals due to fear of contracting the virus, or their
access to medical services could have been impeded by lack of transport or finances during the
lockdown. Both the demand and supply side factors seem to have since recovered completely
during the unlock phase. Further, recovery in private sector hospitals in much better than the
public empaneled healthcare providers (EHCP).

9.20 Next, figure 3b plots the gap between volume of pre-authorised claims which are <2500
INR and >2500 INR.

Figure 3b: Gap between volume of pre-authorised claims and the pre-authorised amount of INR 10,000
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UPM-JAY policy brief: https://pmjay.gov.in/sites/default/files/2020-06/Policy-Brief-8 PM-JAY-under-Lock-
down-Evidence 12-06-20 NHA WB.pdf
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9.21 It is interesting to note that pre-authorized volumes of claims >INR 2500 significantly
exceeded the pre-authorised volumes of claims < INR 2500 before COVID-19. This gap
suggests a strong preference for costly procedures and tertiary care early into the adoption cycle
of PM-JAY up until the distruption caused by the COVID-19 pandemic. After the COVID-19
pandemic distruption, there is a reversal of this trend with the number of pre- authorised claims
which are <2500 INR exceeding the the number of pre-authorised claims claims >2500 INR.
This is indicative of an increase in the utilization of PM-JAY for non-costly procedures and PM-
JAY even being used as a substitute for primary care.

PM-JAY AND HEALTH OUTCOMES: DIFFERENCE-IN-DIFFERENCE
CALCULATIONS

9.22 In this section we explore whether access to the PM-JAY scheme has had any significant
impact on the health outcomes. We compare the health indicators measured by National Family
Health Survey-4 (NFHS 2015-16) and the National Family Health survey 5 (NFHS 2019-20)
to undertake this analysis. As PM-JAY was implemented in 2018, these two surveys provide
before-after data to assess the impact of PM-JAY with the NFHS-4 serving as the baseline to
compare the changes using NFHS-5. To mitigate the impact of various confounding factors,
including but not limited to secular improvements in health indicators across the country, we
undertake this analysis by estimating a difference-in-difference. The Economic Surveys of 2018-
19 and 2019-20 have discussed the econometric benefits of this technique to account for various
confounding factors and thereby assess the impact of a policy change on outcomes. We refer
readers to these surveys for technical details. In essence, we compute the before-after difference
in outcomes for a state or group of states that implemented PM-JAY and compare the same
before-after difference in a state or group of states that did not implement PM-JAY. The latter
difference provides an estimate for the counter-factual: what would have been the before-after
difference in outcomes for the state or group of states that implemented PM-JAY if they had not
implemented PM-JAY. Thus, by comparing the former difference with the latter difference, we
can reasonably attribute the difference-in-difference to be the impact of PM-JAY.

9.23 We undertake this analysis in two parts. In the first part, we use West Bengal as the state
that did not implement PM-JAY and compare the before-after difference in health outcomes to
its neighbouring states that have implemented PM-JAY - Bihar, Sikkim and Assam. Apart from
all these states being contiguous to each other and therefore being similar on socio-economic
dimensions, we show that the baseline characteristics of these two groups of states were similar.

9.24 In the second part, we repeat the same analysis for all states that did not implement PM-
JAY vis-a-vis all states that implemented PM-JAY. Of course, the heterogeneity across the entire
group of states in the country is large. The second analysis is less of a like-for-like comparison
than the first one. Combining the findings from both these comparisons ensures that the findings
are robust not only to a more localised, and therefore, more careful comparison but also to a
comparison that spans all the major states in the country.

Comparing West Bengal versus its neighbours (Bihar, Sikkim, Assam)

9.25 We first compare West Bengal with its neighbours in key demographic and household
characteristics across the time span of NFHS 4 and NFHS 5. Figure 4 presents this comparison.
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Figure 4: Population and Household trends: West Bengal
versus Adjoining States (Bihar, Sikkim, Assam)
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9.26 West Bengal, Bihar, Assam and Sikkim share similar demographic characteristics. The
only noteworthy difference emerges in the sex ratios at birth. While both West Bengal and
the neighbouring three states improved on this front, the rise was higher for the neighbours
than for West Bengal. From NHFS 4 to NFHS 5, West Bengal’s sex ratio at birth improved by
1.35 per cent while the corresponding improvement for the three neighbours was 6.28 per cent.
Among the other characteristics, Figure 5 shows that women with 10 or more years of schooling
increased in all four states with the increase in West Bengal being higher at 24 per cent than
that in Bihar, Assam and Sikkim at 20 per cent. In contrast, while men with 10 or more years of
schooling increased in all four states, the increase in West Bengal was lower at 3 per cent than

that in Bihar, Assam and Sikkim at 10 per cent.

Figure 5: Characteristics of adults (15-49 years): West Bengal
versus Adjoining States (Bihar, Sikkim, Assam)
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9.27 Crucially, the proportion of population that had health insurance increased from NHFS 4 to
NFHS 5 in Bihar, Assam and Sikkim by 89 per cent. The corresponding change in West Bengal
was -12 per cent. As the PM-JAY was launched in 2018 and NHFS 4 and NFHS 5 cover the pre-
and post-PM-JAY periods respectively, the significant increase in health insurance coverage in
Bihar, Assam and Sikkim can be attributed to the effect of PM-JAY.

9.28 Figure 6 compares in West Bengal with its adjoining states (Bihar, Assam and Sikkim).
Important differences emerge here. While infant and child mortality declined for all states, the
decline has been sharper for states that implemented PM-JAY. While infant mortality rates
declined by 20 per cent for West Bengal, the decline for the three neighbours was higher at
28 per cent. Similarly, while Bengal saw a fall of 20 per cent in its Under-5 mortality rate, the
neighbours witnessed a 27 per cent reduction. The reduction in neo-natal mortality rates were
similar for the four states: 30 per cent for West Bengal and a marginally higher 31 per cent for
the three neighbours.

Figure 6: Infant and Child Mortality Rates (per 1,000 live births):
West Bengal versus Adjoining States (Bihar, Sikkim, Assam)
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9.29 As seen in Figure 7, the use of at least one family planning method increased across all
four states. However, similar to what we observed in the case of child mortality, the increase
has been higher in states that have adopted PM-JAY. Modern methods of contraception went
up by 36 per cent, female sterilization is up by 22 per cent, pill usage shot up by 28 per cent
and condoms by 104 per cent in the 3 neighbouring states while the respective figures for West
Bengal were 6 per cent, ~0 per cent, ~0 per cent and only 19 per cent.
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Figure 7: Current Use of Family Planning Methods
(currently married women age 15-49 years):
West Bengal versus Adjoining States (Bihar, Sikkim, Assam)
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Figure 8: Unmet Need for Family Planning
(currently married women age 15-49 years):
West Bengal versus Adjoining States (Bihar, Sikkim, Assam)
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9.30 The above findings are supported by the observations from Figure 8. The total unmet
need for family planning methods shows a stark decline in states with PM-JAY when compared
to West Bengal. While West Bengal did not witness any significant decline in unmet need for
spacing between consecutive kids, the neighbouring three states in our analysis recorded a huge
37 per cent fall.



JAY Ho: Ayushman Bharat's Jan Arogya Yojana (JAY) and Health Outcomes | 299

Figure 9: Quality of family planning services: West Bengal versus Adjoining States (Bihar, Sikkim, Assam)
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9.31 In tandem, the quality of family planning services has improved in all four states (Figure
9). Again, the impact has been felt more in states that implemented PM-JAY. The percentage
who were informed by health care workers about family planning is higher in absolute terms
in neighbouring states than in West Bengal though the improvement from a lower base was
higher at 42 per cent in West Bengal than in the three states, where the improvement was 24 per
cent. Also, the percentage of current users who were informed about side effects of the current
method they were using is not only higher in neighbouring states in absolute terms post NHFS 5
but the increase of 22 per cent has been higher compared to what was observed in West Bengal
of 8 per cent.

9.32 Next, we look at the difference in impacts on maternal and child health. Figure 10 shows
no major improvements and differences in the four states. The high pecentage of women
whose last birth was protected against neonatal tetanus in all four states is indicative of robust
immunisation infrastructure.

Figure 10: Maternal and Child Health: West Bengal versus Adjoining States (Bihar, Sikkim, Assam)
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Figure 11: Maternal and Child Health
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9.33 Figure 11 shows that the increase in registered pregnancies for which mother received a
Mother Child Protection card was marginally higher in Bihar, Assam and Sikkim at 3 per cent
when compared to West Bengal at 1 per cent. Similarly, we observe similar changes in the
proportion of women who received postnatal care from health care personnel within two days of
delivery in the four states. The three neighbouring states with PM-JAY witnessed slightly higher
utilisation of maternal and child care services at 13 per cent when compared to West Bengal at
11 per cent.

Figure 12: Delivery Care (for births in the 5 years before the survey):
West Bengal versus Adjoining States (Bihar, Sikkim, Assam)
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9.34 As per Figure 12, percentage of institutional births increased in all four states. However,
the increase has been larger in West Bengal at 22 per cent when compared to the neighbouring
states at 11 per cent. Percentage of births attended by a skilled personnel also increased more
in West Bengal by 15 per cent and by 8 per cent in the three neighbouring states. While the
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proportion of institutional births in a public facility went up by 28 per cent in West Bengal, the
corresponding figure for the three states was 10 per cent. While share of births in a private health
facility delivered via caesarean section went up for both private and public sector providers, the
increase has been higher for public health facilities. This increase in public healthcare utilisation
for births via caesarean section has also been higher in states with PM-JAY versus that in West
Bengal. Bihar, Assam and Sikkim recorded a high 46 per cent jump from a lower base while this
increase in West Bengal was 21 per cent but from a higher base. PM-JAY thus seems to have
enabled citizens in these states to make greater use of the public healthcare infrastructure.

9.35 The adoption of PM-JAY in Bihar, Sikkim and Assam facilitated notable progress in health
outcomes pertaining to child vaccinations and vitamin-A supplementation. Though improvement
happened in all four states, the magnitude was greater in Bihar, Sikkim and Assam. For example,
the proportion of children with age 12-23 months who have received BCG vaccine increased by
1 per cent in West Bengal as compared to 4 per cent increase in adjoining states; the proportion
of children with age 12-23 months who have received three doses of penta or hepatitis B vaccine
increased by 5 per cent in West Bengal in comparison to 19 per cent increase in the adjoining
states. The only indicator which worsened was the proportion of children in the age group of
9-35 months who received a vitamin-A dose in the last six months, though the decline was
sharper in West Bengal (-6 per cent) vis-a-vis the adjoining states (-2 per cent) (Figure 13).

Figure 13: Child Vaccinations and Vitamin A Supplementation:
West Bengal versus Adjoining States (Bihar, Sikkim, Assam)
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9.36 The data for the treatment of childhood diseases for children under the age of 5 years
suggest improvement in all four states irrespective of the adoption of PM-JAY. However, the
adjoining states (Bihar, Sikkim, Assam) registered greater improvements in comparison to West
Bengal. While the proportion of children with diarrhea in the 2 weeks preceding the survey
who received oral rehydration salts (ORS) increased by 16 per cent in West Bengal, it increased
by 31 per cent in the adjoining states, an increase of almost double magnitude. Similarly, the
proportion of children with diarrhea in the 2 weeks preceding the survey taken to a health
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facility or health provider showed negligible improvement in West Bengal, with an increase of
10 per cent in the adjoining states (Figure 14).

Figure 14: Treatment of Childhood Diseases (children under age 5 years) :
West Bengal versus Adjoining States (Bihar, Sikkim, Assam)
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9.37 Analysing the implications of the adoption of PM-JAY on the spread of knowledge and
awareness about HIV/AIDS, we find that while the proportion of women who have comprehensive
knowledge of HIV/AIDS increased significantly in the three states which adopted PM-JAY (Bihar,
Sikkim, Assam), the proportion declined by 1 per cent in West Bengal, which did not adopt PM-
JAY. The same indicator for men recorded a decline in all four states, though the decline was much
sharper in West Bengal (-40 per cent) as compared to other three states (-19 per cent) (Bihar, Sikkim,
Assam). The differences amongst the states are even sharper if we consider the proportion of men
and women who know that consistent condom use can reduce the chance of getting HIVV/AIDS. For
example, in West Bengal the proportion of women increased moderately by 12 per cent as compared
to the sharp increase of 43 per cent in the three adjoining states. The similar figures for men indicate
adecline of 12 per centin West Bengal in contrast to arise of 18 per centin Bihar, Sikkim and Assam
(Figure 15).
Figure 15: Knowledge of HIVV/AIDS among Adults (age 15-49 years):
West Bengal versus Adjoining States (Bihar, Sikkim, Assam)
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9.38 Oncomparing health outcomes in West Bengal, which did not adopt PM-JAY with outcomes
in the three neighbouring states — Bihar, Sikkim and Assam —some important differences emerge.
Although the four states are not very different in terms of their demographics and household
characteristics, the difference in improvements of certain maternal and child related health
outcomes has been higher in states with PM-JAY. This can be attributed to the impact of PM-
JAY which was implemented in 2018. People with some health insurance jumped by 89 per cent
from 2015-16 to 2019-20 in the neighbouring states while this proportion declined by 1 per cent
in West Bengal in the same period. Infant mortality rate and under-5 mortality rates witnessed
sharper declines in the neighbouring states that implemented PM-JAY than in West Bengal that
did not implement it. Positive developments on the usage of family planning methods used were
also higher for these states. Unmet needs of family planning services declined sharply in Bihar,
Assam and Sikkim indicating effective delivery of primary care under PM-JAY.

9.39 Differences were also observed in delivery of healthcare services. While the share of
population who were made aware about family planning options and side effects increased in all
four states, the improvements were higher for the three states under PM-JAY. Utilisation of public
health care infrastructure for caesarean deliveries was also higher in these states indicating a
higher section of population that now accessed these services. These three states also witnessed
significantly higher improvements in child vaccination and vitamin supplementation, treatment
of childhood diseases like diarrhoea, as well as awareness about HIVV/AIDS especially among
female adults. We thus infer than PM-JAY is likely to have led to greater health awareness,
better delivery of healthcare services and improved maternal and child care outcomes.

Comparing all States that adopted PM-JAY versus those that did not

9.40 Having examined the impact of the PM-JAY on the health outcomes across the
geographically adjacent states in the last section we now undertake this comparison for all states
by distinguishing between those states that implemented PM-JAY versus those that did not.

9.41 An analysis of the population and household profiles across NFHS 4 and NFHS 5 suggests
that the improvement in the various characteristics were similar in the states that implemented
PM-JAY vis-a-vis states that did not (Figure 16).

Figure 16: Population and Household Profile: All States
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9.42 Crucially, while the proportion of households with any usual member covered under
health insurance or financing scheme increased by 54 per cent from NFHS 4 to NFHS 5
in the states that adopted PM-JAY, it decreased by 10 per cent in the states that did not
adopt PM-JAY, reflecting the success of PM-JAY in enhancing health insurance coverage
(Figure 17).

Figure 17: Households with any usual member covered under a
health insurance/financing scheme (per cent): All States
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9.43 Among the characteristics of adults, the average proportion of both women and men
with 10 or more years of schooling improved similarly across the two groups of states
(Figure 18).

Figure 18: Characteristics of Adults (age 15-49 years): All States

I NFHS 4 (PMJAY Adopted states)
[ NFHS 5 (PMIAY Adopted states)

b I NFHS 4 (PMIAY Non Adopted states) 2
55 1 I NFHS 5 (PMIAY Non Adopted states) o
50 1
45 -
g 40
EEE]

Women with 10 or more years of schooling (%) Men with 10 or more years of schooling (%)

Source: National Family Health Survey (NFHS) 4 and 5



JAY Ho: Ayushman Bharat's Jan Arogya Yojana (JAY) and Health Outcomes | 305

9.44 PM-JAY has helped the Indian states in achieving reduced infant and child mortality rates
(Figure 19). Neonatal mortality rate (NNMR) declined by 22 per cent in the states that adopted
PM-JAY in comparison to a 16 per cent decline in states that did not adopt PM-JAY, an increment
of 6 per cent for states that adopted PM-JAY versus those that did not. Similarly, the reduction in
Infant mortality rate (IMR) was 20 per cent vis-a-vis 12 per cent in PM-JAY and non-PM-JAY
states respectively, an increment of 8 per cent for states that adopted PM-JAY versus those that
did not. While the Under-five mortality rate (USMR) recorded a decline of 19 per cent in PM-
JAY states, it reduced by 14 per cent in the non-PM-JAY states, an increment of 5 per cent for
states that adopted PM-JAY versus those that did not.

Figure 19: Infant and Child Mortality Rates (per 1,000 live births): All States
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9.45 The data on the use of distinct family planning measures represents that PM-JAY has
enabled an increased access to family planning in the Indian states. While the proportion of
people ensuring family planning rose across all the states between the two surveys, the increase
1s much more significant in the states that adopted PM-JAY indicating its effectiveness. For
example; the proportion of people currently using any method of family planning rose by 15
per cent in the PM-JAY adopted states and only by 7 per cent (less than half) in the other states
(Figure 20).

9.46 Further, the PM-JAY has warranted a notable reduction in the unmet need of family
planning for the currently married women in the age group of 15-49 years. While the proportion
of women with total unmet family planning needs i.e. the proportion of women who are fertile
and desire to either terminate or postpone childbearing, but are not currently using any method
of contraception decreased by 31 per cent in the PM-JAY states, the decline in the non-PM-
JAY states was merely 10 per cent. Similarly, the proportion of women with unmet need
for spacing i.e. women who wish to postpone their next birth by a specified length of time,

reduced by 31 per cent in the PM-JAY states and by only 15 per cent in the non-PM-JAY states
(Figure 21).
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Figure 20: Current Use of Family Planning Methods
(currently married women age 15-49 years): All States
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Figure 21: Unmet Need for Family Planning
(currently married women age 15-49 years): All States
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9.47 As far as the impact of the PM-JAY on maternal and child health is concerned, the benefits
vary significantly across distinct indicators. While the proportion of mothers who had at least four
antenatal care visits (per cent) remained constant between the NFHS surveys in the states which
adopted PM-JAY, the proportion declined by 3 per cent among the non-PM-JAY states, suggesting
non-effectiveness of the scheme. Also, the proportion of mothers whose last birth was protected
against neonatal tetanus increased by two per cent in the PM-JAY states while remaining constant
in the non-PM-JAY states between the two surveys (Figure 22a). On the contrary, the proportion
of women with registered pregnancies for which they received a Mother and Child Protection
(MCP) card registered an increase of 7 per cent in the PM-JAY states in comparison to 5 per cent
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in the non-PM-JAY states. The percentage of mothers who received post-natal care within two
days of delivery increased by 15 per cent in the PM-JAY states vis-a-vis an increase of only 9 per
cent in the non-PM-JAY states, reflecting the positive impact of the PM-JAY on maternal health
(Figure 22b).

Figure 22a: Maternal and Child Health: All States
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Figure 22b: Maternal and Child Health: All States
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9.48 Considering the delivery care for births in the five years before the survey, we find that
the PM-JAY has not been much fruitful. The improvement in the delivery care indicators, e.g.
institutional births, institutional births in public facility, and home births are much higher in
the states which did not adopt the PM-JAY. While there has been an overall increase in the
caesarean deliveries, the percentage rise is higher among the PM-JAY states as compared to the
non-PM-JAY states, barring caesarean deliveries in private health facilities (Figure 23).
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Figure 23: Delivery Care (for births in the 5 years before the survey): All States
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9.49 Health outcomes pertaining to the vaccination of the child and vitamin-A supplementation
improved remarkably in the states which adopted the PM-JAY as compared to the states which
did not adopt the PM-JAY. For example: proportion of children in the age group of 12-23 months
who have received BCG increased by 5 per cent in the PM-JAY states as compared to a decline
of 1 per cent in the non-PM-JAY states. Similarly, proportion of children belonging to the age
group of 9-35 months who received a vitamin A dose in the last six months increased by 5 per
cent in the PM-JAY states in comparison to a reduction of 8 per cent in the non-PM-JAY states
(Figure 24).
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Figure 24: Child Vaccinations and Vitamin-A Supplementation: All States
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9.50 Even though minor, the PM-JAY also allowed for an improved treatment of the childhood
diseases among the children under the age of 5 years. The proportion of children with diarrhea
in the two weeks preceding the survey who received oral rehydration salts (ORS) increased by
9 per cent between the surveys in the PM-JAY states as compared to a 5 per cent increase in
the non-PM-JAY states. The proportion of children in the same category which received zinc
increased by 47 per cent and 42 per cent respectively. While the proportion of children taken to
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health facility or health provider for improved (4 per cent) in case of diarrhea in the PM-JAY
states, it remained constant in the non-PM-JAY states. However, the same indicator for illness
like fever or ARI symptoms recorded a decline of 4 per cent in the PM-JAY states as compared
to a fall of 2 per cent in the non-PM-JAY states (Figure 25).

Figure 25: Treatment of Childhood Diseases (children under age 5 years): All States
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9.51 PM-JAY has not only been successful in improving health outcomes across states, but has
also accounted for the increase in the spread of knowledge and awareness regarding important
health concerns like HIVV/AIDS. The percentage of women who have comprehensive knowledge
of HIV/AIDS (per cent) increased remarkably by 13 per cent in the PM-JAY states, vis-a-vis an
increase of mere 2 per cent in the non-PM-JAY states. The difference in respective figures for
men is even starker, at 9 per cent increase in the PM-JAY states and a decrease of 39 per cent in
the non-PM-JAY states. Likewise, the percentage of women who know that consistent condom
use can reduce the chance of getting HIV/AIDS increased by 21 per cent in the PM-JAY states
as compared to 14 per cent in the no-PM-JAY states. The same indicator for men suggests an
increase of 10 per cent in the PM-JAY states as opposed to a sharp decline of 10 per cent in the
non-PM-JAY states (Figure 26).

Figure 26: Knowledge of HIV/AIDS among Adults (age 15-49 years): All States
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CONCLUDING OBSERVATIONS

9.52 The health outcomes of the states that adopted PM-JAY improved when compared to
the states that did not adopt it. Using difference-in-difference computations that control for
confounding factors, this chapter shows that states adopting PM-JAY are able to improve their
health outcomes. Relative to states that did not implement PM-JAY, states that adopted it
experienced greater penetration of health insurance, experienced a reduction in infant and
child mortality rates, realized improved access and utilization of family planning services,

and greater awareness about HIV/AIDS. While some of these effects stemmed directly from
enhanced care enabled by insurance coverage, others represent spillover effects due to the same.

Even though only a short time has elapsed since its introduction, the effects that are identified by
the Survey underscores the potential of the program to significantly alter the health landscape
in the country, especially for the vulnerable sections.

CHAPTER AT AGLANCE

» This chapter demonstrates strong positive effects on healthcare outcomes of the Pradhan
Mantri Jan Arogya Yojana (PM-JAY) — the ambitious program launched by Government
of India in 2018 to provide healthcare access to the most vulnerable sections. This is
despite the short time since the introduction of the program.

» PM-JAY is being used significantly for high frequency, low cost care such as dialysis
and continued to be utilised without disruption even during the Covid pandemic and the
lockdown. General medicine — the overwhelmingly major clinical specialty accounting
for over half the claims - exhibited a V-shaped recovery after falling during the lockdown
and reached pre-COVID-19 levels in December 2020.

» The final — but the most crucial — analysis in the chapter attempts to estimate the impact of
PM-JAY on health outcomes by undertaking a difference-in-difference analysis. As PM-
JAY was implemented in 2018, health indicators measured by National Family Health
Surveys 4 (in 2015-16) and 5 (in 2019-20) provide before-after data to assess this impact.
To mitigate the impact of various confounding factors that may be contemporaneously
correlated with the adoption of PM-JAY, we compute a difference-in-difference by
comparing states that implemented PM-JAY versus those that did not. We undertake this
analysis in two parts. First, we use West Bengal as the state that did not implement PM-
JAY and compare its neighbouring states that implemented PM-JAY — Bihar, Sikkim
and Assam. Second, we repeat the same analysis for all states that did not implement
PM-JAY vis-a-vis all states that did.
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» PM-JAY enhanced health insurance coverage. The proportion of households that had
health insurance increased in Bihar, Assam and Sikkim from 2015-16 to 2019-20 by 89
per cent while it decreased by 12 per cent over the same period in West Bengal. Across
all the states, the proportion of households with health insurance increased by 54 per
cent for the states that implemented PM-JAY while falling by 10 per cent in states that
did not.

» From 2015-16 to 2019-20, infant mortality rates declined by 12 per cent for states that
did not adopt PM-JAY and by 20 per cent for the states that adopted it. Similarly, while
states that did not adopt PM-JAY saw a fall of 14 per cent in its Under-5 mortality
rate, the states that adopted it witnessed a 19 per cent reduction. While states that did
not adopt PM-JAY witness 15 per cent decline in unmet need for spacing between
consecutive kids, the states that adopted it recorded a 31 per cent fall. Various metrics
for mother and child care improved more in the states that adopted PM-JAY as compared
to those who did not. Each of these health effects manifested similarly when we compare
Bihar, Assam and Sikkim that implemented PM-JAY versus West Bengal that did not.
While some of these effects stemmed directly from enhanced care enabled by insurance
coverage, others represent spillover effects due to the same. Overall, the comparison
reflects significant improvements in several health outcomes in states that implemented
PM-JAY versus those that did not. As the difference-in-difference analysis controls for
confounding factors, the Survey infers that PM-JAY has a positive impact on health
outcomes.
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CHAPTER

Look for the bare necessities,
The simple bare necessities,
Forget about your worries and your strife,
I mean the bare necessities!

—The Jungle Book

Access to ““the bare necessities™ such as housing, water, sanitation, electricity and clean
cooking fuel are a sine qua non to live a decent life. This chapter examines the progress
made in providing access to “the bare necessities” by constructing a Bare Necessities
Index (BNI) at the rural, urban and all India level. The BNI summarises 26 indicators on
five dimensions viz., water, sanitation, housing, micro-environment, and other facilities.
The BNI has been created for all states for 2012 and 2018 using data from two NSO
rounds viz., 69" and 76" on Drinking Water, Sanitation, Hygiene and Housing Condition
in India.

Compared to 2012, access to ““the bare necessities” has improved across all States in the
country in 2018. Access to bare necessities is the highest in the States such as Kerala,
Punjab, Haryana and Gujarat while it is the lowest in Odisha, Jharkhand, West Bengal
and Tripura. The improvements are widespread as they span each of the five dimensions
viz., access to water, housing, sanitation, micro-environment and other facilities. Inter-
State disparities in the access to “the bare necessities” have declined in 2018 when
compared to 2012 across rural and urban areas. This is because the States where the level
of access to ““the bare necessities” was low in 2012 have gained relatively more between
2012 and 2018. Access to “the bare necessities” has improved disproportionately more
for the poorest households when compared to the richest households across rural and
urban areas. The improvement in equity is particularly noteworthy because while the rich
can seek private alternatives, lobby for better services, or if need be, move to areas where
public goods are better provided for, the poor rarely have such choices.

Using data from the National Family Health Surveys, we correlate the BNI in 2012
and 2018 with infant mortality rate and under-5 mortality rate in 2015-16 and 2019-
20 respectively and find that the improved access to “the bare necessities” has led to
improvements in health indicators. Similarly, we also find that improved access to “the
bare necessities™ correlates with future improvements in education indicators.
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INTRODUCTION

10.1 Since the 1950s, when Shri. Pitambar Pant advocated the idea of “minimum needs”, the
idea that economic development can be viewed as a process of providing the “bare necessities
of life” to citizens has been around in India. A family’s ability to access bare necessities — such
as housing, water, sanitation, electricity and clean cooking fuel — have therefore been regarded
as an important barometer of economic development in academic and policymaking circles.
This idea of accessing the bare necessities of life as a sine qua non has resonated with the
common man as well. No wonder Bollywood’s rhetoric, which often mirrors socio-economic
issues in the country (Desai, 2004), has zoomed in on “the bare necessities” in movies such as
Roti, Kapda Aur Makaan (1974). A pointed question by the angry young man Shri. Amitabh
Bachchan in the 1989 movie Main Azaad Hoon “=Teie o9 ¥, 3119 Ueh THM o fa¢ Tsh Femd
o & ? WeRd, di e N T Wehd 2?7 highlights the importance of “the bare necessities”
to the common man. The song “the bare necessities” in Rudyard Kipling’s The Jungle Book
captures their importance too. The Sustainable Development Goals (SDGs) focus on providing
“the bare necessities” to all: Goal 6 focuses on access to clean water and sanitation to all while,
goal 7 inter alia aims to provide universal access to electricity and clean cooking fuel. The
Economic Survey 2019-20 examined access to food through the idea of “Thalinomics: The
Economics of a Plate of Food in India.” In this chapter, the Economic Survey builds on that
endeavour by examining the progress made in the country on providing “the bare necessities”
to all its citizens.

10.2 The “bare necessities” of housing, water, sanitation, electricity and clean cooking fuel are
jointly consumed by all the members of a household. They, therefore, touch the life of every
member in the household. As these are durable assets, they deliver services to the household
over long periods of time. Access to clean drinking water, safe sanitation and clean cooking
fuel also have direct linkages with health of the members in the household. Access to these
saves time for a household, which they can utilise in productive activities such as education
and learning.

10.3 In order to improve access to “the bare necessities,” successive governments have
made constant efforts. The network of schemes designed to deliver these necessities include
inter-alia the Swachh Bharat Mission (SBM), National Rural Drinking Water Programme
(NRDWP), Pradhan Mantri Awaas Yojana (PMAY), Saubhagya, and Ujjwala Yojana
(Box-1). These Schemes were equipped with new features such as use of technology, real
time monitoring, geo-tagging of assets, social audit, embedded digital flow of information,
and direct benefit transfers wherever possible. As Chapter 10 in the Economic Survey 2018-
19 highlights, these features improved the transparency in governance and enhanced the
efficiency and effectiveness of the Schemes.
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Box 1: Government Schemes for Bare Necessities

Scheme

Objective

Targets and achievements

Swachh Bharat
Mission-Rural and
Urban

Objective of SBM-Rural was
to attain Open Defecation Free
(ODF) India by 2" October,
2019 by providing access
to toilet facilities to all rural
households in the country.

Objective of SBM-Uuban is
to achieve 100 per cent Open
Defecation Free (ODF) status
and 100 per cent scientific
processing of the Municipal
Solid Waste (MSW) being
generated in the country.

Under SBM, rural sanitation coverage
has made an incredible leap in the
target achievement with more than 10
crore toilets built across rural India.
With a view to sustain the gains made
under the programme in the last five
years and to ensure that no one is left
behind and to achieve the overall
cleanliness in villages, phase Il of
SBM(G) from 2020-21 to 2024-25 is
being implemented focusing on ODF
sustainability and Solid & Liquid
Waste Management (SLWM) through
convergence between different verticals
of financing and various Schemes of
Central and State Governments such as
15" Finance Commission grants to local
bodies, MNREGS, Corporate Social
Responsibility (CSR) funds etc.

Since its launch in 2014, SBM-U has
made significant progress in the area
of both sanitation and solid waste
management. 4,327 Urban Local Bodies
(ULBSs) have been declared ODF so far.
This has been made possible through
construction of more than 66 lakhs
individual household toilets and over
6 lakhs community/ public toilets, far
exceeding the Mission’s targets. The
Mission is now focusing on holistic
sanitation through its ODF+ and
ODF++ protocols with a total of 1,319
cities certified ODF+ and 489 cities
certified ODF++ as on date. In the area
of solid waste management, 100 per
cent of wards have complete door-to
door collection. Further, out of 1,40,588
Tonnes Per Day (TPD) waste generated
per day, 68 per cent (i.e., 95,676 TPD)
IS being processed.
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Pradhan
Mantri
Awaas
Yojana
(PMAY)

PMAY intends to provide
housing for all in urban and
rural areas by 2022.

Under PMAY (Urban), as on 18" January,
2021, 109.2 lakh houses have been sanctioned
out of which 70.4 lakh houses have been
grounded for construction of which 41.3 lakh
have been built to the beneficiaries under
PMAY(U) since inception of the scheme in
June, 2015.

The target number of houses for construction
under PMAY (Gramin) is 2.95 crore in two phases
i.e. 1.00 crore in Phase | (2016-17 to 2018-19)
and 1.95 crore in Phase 11 (2019-20 to 2021-22).
Since 2014-15, construction of approx. 1.94 crore
rural houses have been completed, out of which
1.22 crore houses have been constructed under
the revamped scheme of PMAY-G and 0.72 crore
under erstwhile Indira Awaas Yojana scheme.

NRDWP,
now Jal
Jeevan
Mission
(JIM)

The objectives of the NRDWP
was to provide safe and
adequate water for drinking,
cooking and other domestic
needs to every rural person on
a sustainable basis. Goal of
JIM is to provide functional
tap water connection (FTWC)
every rural household by
2024 and get assured supply
of potable piped water at a
service level of 55 litres per
capita per day (Ipcd) regularly
on long-term basis by ensuring
functionality of the tap water
connections

At the time of roll out of the scheme in August
2019, about 3.23 crore (17 per cent) households
out of total 18.93 crore rural households had tap
water supply. Remaining 15.70 crore (83 per
cent) rural households were to be provided with
functional tap water connections by 2024. Upto
16" January, 2021, so far about 3.2 crore of rural
households have been provided with FTWC
since the launch of the Mission. Keeping with
‘no one is left out’ principle, 18 districts in the
country spread across Gujarat (5), Telangana (5),
Himachal Pradesh (1), Jammu & Kashmir (2),
Goa (2) and Punjab (3) have become ‘Har Ghar
Jal districts’whereas 57,935 villages have also
become ‘Har Ghar Jal Gaon’.

Sahaj Bijli
Har Ghar
Yojana —
Saubhagya

Government launched
Saubhagya Yojana in October,
2017 with the objective to
achieve universal household
electrification by providing
electricity  connections  to
all  willing  un-electrified
households in rural areas and
all willing poor households in
urban areas in the country, by
March, 2019.

All States have declared electrification of all
households on Saubhagya portal, except 18,734
households in Left Wing Extremists (LWE)
affected areas of Chhattisgarh as on 31.03.2019.
Electricity connections to 262.84 lakh
households have been released from 11.10.2017
to 31.03.2019. Subsequently, seven States
reported that 19.09 lakh un-electrified households
identified before 31.03.2019, which were earlier
un-willing but have expressed willingness to get
electricity connection. States have been asked to
electrify these households under Saubhagya.
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These households are being electrified by the
concerned States and as on 20.12.2019, electricity
connections to 7.42 lakh Households have been

released.
Pradhan PMUY launched in May, | Under PMUY, atargetto provide 8 crore new LPG
Mantri 2016 in order to provide | connections has been achieved in September,
Ujjwala clean cooking fuel to poor | 2019, 7 months in advance of the target date of
Yojana households with a target | 31 March, 2020.

(PMUY) to provide 8 crore deposit
free LPG connection. This
connection is provided in
the name of an adult woman
member of a poor family and
the beneficiary has an option to
avail connection with 14.2 kg
or 5 kg cylinder. The existing
beneficiary with 14.2 kg LPG
cylinder has an option to swap
with 5 kg cylinder also.

Source: Complied based on information received from concerned Ministries/Departments

10.4 To measure the progress in the delivery of “the bare necessities”, the Survey develops a
composite index called the Bare Necessities Index (BNI); see Box 2 for the details about the
construction of the index. The BNI measures access to “the bare necessities” for households
in rural areas, urban areas and at the all India level. These necessities are measured using 26
comparable indicators on five dimensions viz., water, sanitation, housing, micro-environment,
and other facilities. The indicators used to capture the availability and quality of housing, access
to bathroom, kitchen, toilet, drinking water, waste discharge facilities, clean cooking fuel and
disease free environment, etc. The composite index for the States/UTs for 2012 and 2018 has
been created using data mainly from two NSO rounds viz., 69" (2012) and 76" (2018), on
Drinking Water, Sanitation, Hygiene, and Housing Condition in India.

Box 2: The Bare Necessities Index

The “basic needs” approach to economic development focuses on the minimum specified quantities
of basic necessities such as food, clothing, shelter, water and sanitation that are necessary to prevent
ill health, and undernourishment (Streeten, 1981; Emmerij, 2010). Sen (1999) defines poverty as a
failure to achieve certain minimum basic needs or capacities. Shaffer (2008) similarly defines poverty
as the deprivation of material requirements for the minimum acceptable fulfilment of basic needs.
The Bare Necessities Index (BNI) is an attempt to quantify this approach to economic development
using data from the National Statistical Office (NSO).

The data for developing the Bare Necessities Index (BNI) is sourced from two NSO Rounds on
drinking water, sanitation, hygiene, and housing condition in India: 69" (2012) and 76™ (2018). The
data on the indicator ‘household using LPG for cooking’ for 2011-12 is taken from NSO Report on
Energy Sources of Indian Households for Cooking and Lighting 2011-12. The BNI is created for all
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States/UTs by employing the data at State level. As Telangana did not exist in 2011, data is not
available for the State in 2011; however, the maps show the index value for the combined State of
Andhra Pradesh in 2011. The indicators selected are the most desirable options and relevant for
public policy targets from the possible and recorded options. The index is constructed at two points
of time — 2012 and 2018 — using 26 indicators on five dimensions viz., water, sanitation, housing,
micro-environment, and other facilities (Table 1).

Table 1: Details of Indicators (all in per cent of Households)
Used under Five Dimensions given in the NSO report.

Indicators used for the analysis are in Bold italics, *Figures in parenthesis

Five Dimensions o . . ) : .
indicate the number of indicators taken in each of the dimensions.

I. Water (6%) e Principal source of drinking water: piped water into dwelling, piped
water to yard/plot ; all options are :(bottled water - 01, piped water into
dwelling - 02, piped water to yard/plot - 03, piped water from neighbour
- 04, public tap/standpipe - 05, tube well - 06, hand pump - 07, well:
protected - 08, unprotected - 09; tanker-truck: public - 10, private -
11; spring: protected - 12, unprotected - 13; rainwater collection -14,
surface water: tank/pond - 15, other surface water (river, dam, stream,
canal, lake, etc.) - 16; others (cart with small tank or drum, etc) - 19)

o Distance to the principal source of drinking water: within dwelling, outside
dwelling but within premises (within dwelling - 1, outside dwelling but
within the premises -2, outside premises: less than 0.2 k.m. -3, 0.2 t0 0.5
km.-4,05t01.0km.-5,1.0to 1.5 km. -6, 1.5 k.m. or more - 7)

o Method of taking water: through tap (through tap - 1, vessel with handle
dipped in to take out water - 2, vessel without handle dipped in to take
out water - 3, poured out - 4)

o Nature of access: exclusive use of the household (exclusive use
of household - 1, common use of households in the building - 2,
neighbour’s source - 3, community use: public source restricted to
particular community - 4, public source unrestricted - 5, private source
restricted to particular community - 6, private source unrestricted - 7;
others - 9).

I1. Sanitation (5*) e Access of the household to latrine: exclusive use of the household
(exclusive use of household - 1, common use of households in the
building - 2, public/community latrine without payment - 3, public/
community latrine with payment - 4, others - 9, no latrine - 5).

o Type of latrine used by the household: piped sewer system, septic tank,
twin leach pit, single pit (used: flush/pour-flush to: piped sewer system
- 01, septic tank - 02, twin leach pit - 03, single pit - 04, elsewhere (open
drain, open pit, open field, etc) - 05; ventilated improved pit latrine
- 06, pit latrine with slab - 07, pit latrine without slab/open pit - 08,
composting latrine - 10, others - 19; not used - 11)
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I11. Housing (3%*) e Condition of structure: Good (good - 1, satisfactory - 2, bad - 3).

e Type of the dwelling: Independent (independent house - 1, flat - 2,
others - 9)

e Pucca dwelling: if having pucca'wall and roof [wall type (grass/ straw/
leaves/ reeds/ bamboo, etc. - 1, mud (with / without bamboo) / unburnt
brick - 2, canvas / cloth - 3, other katcha - 4, timber - 5, burnt brick /
stone/ lime stone - 6, iron or other metal sheet - 7, cement / RBC / RCC
- 8, other pucca - 9); roof type (grass/ straw/ leaves/ reeds/ bamboo etc.
- 1, mud / unburnt brick - 2, canvas / cloth - 3, other katcha - 4, tiles /
slate - 5, burnt brick / stone / lime stone - 6, iron / zinc /other metal sheet
/asbestos sheet - 7, cement / RBC / RCC - 8, other pucca - 9)]

IV. Micro-environment | ¢  Drainage system of the household: No drainage, open katcha drainage
(4% (underground -1, covered pucca -2, open pucca -3, open katcha -4, no
drainage -5)
e Whether the household faced problem of flies/mosquitoes during last
365 days? : Severe (yes: severe - 1, moderate - 2; no - 3).

o \Whether any effort was made by the Local Bodies/State Government
during last 365 days to tackle problem of flies/mosquitoes? : Yes (yes -
1, no - 2, not known - 3).

V. Other Facilities o Kitchen type: with water tap, no separate kitchen (kitchen type
(8%) (separate Kitchen: with water tap - 1, without water tap - 2; no separate

kitchen - 3).
o \entilation of the dwelling unit: good (good - 1, satisfactory - 2, bad - 3)

e Access of the household to bathroom: No bathroom, (exclusive use of
household - 1, common use of households in the building - 2, public/
community use without payment - 3, public/community use with
payment - 4, others - 9, no bathroom - 5).

e Type of bathroom used by the household: attached to the dwelling unit
(used: attached to the dwelling unit-1, detached to the dwelling unit but
within the household premises-2, other-9, not used-3)

o \Whether the household has electricity for domestic use?: Yes (yes - 1,
no - 2).

e Type of electric wiring: temporary (conduit wiring - 1, fixed to the walls
- 2, temporary - 3).

e Type of fuel used by household for cooking: LPG (firewood, chips &
crop residue - 01, LPG - 02, other natural gas - 03, dung cake - 04,
kerosene - 05, coke / coal - 06, gobar gas - 07, other biogas - 08, charcoal
- 09, electricity (incl. generated by solar or wind power generators) - 10,
solar cooker - 11, others - 19, no cooking arrangement - 12).

'Pucca structure as defined in NSO report is a structure whose walls and roofs were made of pucca materials such as
cement, concrete, oven burnt bricks, hollow cement/ash bricks, stone, stone blocks, jack boards (cement plastered
reeds), iron, zinc or other metal sheets, timber, tiles, slate, corrugated iron, asbestos cement sheet, veneer, plywood,
artificial wood of synthetic material and poly vinyl chloride (PVC) material.
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The index for each State and group has been constructed for rural, urban and (rural + urban) combined
for India for 2012 and 2018. For directional uniformity, the negative indicators - less of which is
desirable - are transformed to indicate the desired positive outcomes by deducting them from 100 (as
all indicators are in per cent). For instance, “percentage of households with no bathroom”, which is a
negative indicator, is converted to “percentage of households having bathroom”, which is a positive
indicator. The index is constructed by first aggregating the indicators for each dimension, and then
the dimensions are aggregated using their scores for the particular State/group. Arithmetic mean is
used for aggregation. The score for an indicator for particular State/group is calculated using the

formula below:
Actual value-Minimum value (fixed at 0)

Indicator Score = Maximum value (fixed at 100) - Minimum value (fixed at 0)

The value of the index ranges between 0 and 1. Higher the value of index, better is the access to the
bare necessities.

OVERALL BNI

10.5 State-wise values of BNI in 2012 and 2018 for India (rural + urban), rural and urban
are plotted respectively in Figures 1, 2, and 3. A higher value indicates better access to bare
necessities in a State. The three colours, green, yellow and red, used in the maps show the
level of a State in providing access to bare necessities to its households. Green (above 0.70)
indicates ‘High’ level and is therefore the most desirable, followed by yellow (0.50 to 0.70),
which indicates ‘Medium’ level. In contrast, Red (below 0.50) indicates very ‘Low’ level of
access. The difference in colours in a map indicate the regional variation in the access to bare
necessities for the households.

10.6 It is quite evident from Figure 1 that in most of the states, the access to bare necessities
for the households in 2018 is significantly better compared to 2012. Access to bare necessities
in 2018 is the highest in the States such as Kerala, Punjab, Haryana, Gujarat, Uttrakhand, Delhi,
Goa, Mizoram and Sikkim while it is the lowest in Odisha, Jharkhand, West Bengal and Tripura.
The states showing improvement on the access to bare necessities, where red in 2012 became
yellow or green in 2018 or where yellow in 2012 became green in 2018, are Haryana, Punjab,
Uttarakhand, Gujarat, Kerala, Rajasthan, Uttar Pradesh, Bihar, Madhya Pradesh, Chhattisgarh,
and North East states except for Tripura, Nagaland and Meghalaya.

10.7 In rural India, the highest access to bare necessities in 2018 is recorded in Punjab, Kerala,
Sikkim, Goa and Delhi, while the lowest in Uttar Pradesh, Madhya Pradesh, Bihar, Jharkhand,
West Bengal, Odisha, Assam, Manipur and Tripura. The States showing improvement in
their access to bare necessities are J&K, Punjab, Rajasthan, Gujarat, Maharashtra, Karnataka,
Chhattisgarh, Tamil Nadu, Andhra Pradesh, Kerala, Goa, Meghalaya and Arunachal Pradesh.
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In urban India, no State is showing the lowest level of BNI in 2018, and the States showing
improvement over 2012 include Uttarakhand, J&K, Punjab, Rajasthan, Madhya Pradesh,
Maharashtra, Karnataka, Kerala, Tamil Nadu, Arunachal Pradesh and Manipur.

Figure 1: Improvement in the Bare Necessities Across India (Rural + Urban) from 2012 to 2018

BNI for India (Rural + Urban) 2012 BNI for India (Rural + Urban) 2018

I Below 0.50
[10.50-0.70
I Above 0.70

I Below 0.50
[1050-0.70
I Above 0.70

Source: Survey calculations.

Figure 2: Improvement in the Bare Necessities Across Rural India from 2012 to 2018

BNI for Rural India 2012 BNI for Rural India 2018

I Below 0.50
[1050-070
I Above 0.70

I Below 0.50
0.50-070
I Above 0.70

Source: Survey calculations.
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Figure 3: Improvement in the Bare Necessities Across Urban India from 2012 to 2018

BNI for Urban India 2012 BNI for Urban India 2018
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Source: Survey calculations.

10.8 Figure 4 plots the level of BNI for the selected States? in 2012 and 2018. The red 45°
line represents the benchmark for no change between 2012 and 2018 with which we can
compare each State. A State located above the red line shows improvement while one below
the red 45° line shows deterioration in 2018 from its level in 2012. The vertical distance from
the red line indicates the extent of change for a State. The farther a State is located above the
red line, the higher are the gains. As reflected in the all-India index, access to bare necessities
is high in the States such as Kerala, Punjab, Haryana and Gujarat while lowest in Odisha,
Jharkhand, West Bengal and Tripura. Since all States are above the 45° red line, it is evident
that access to bare necessities has secularly improved in 2018 compared to 2012 (Figure 4).
The improvement is significantly higher in the rural areas when compared to the urban areas.
However, variation in the access to bare necessities across states and between rural and urban
remained large.

10.9 Figure 5 plots gains per year against the value of the index in 2012. Gains per year indicates
the speed of improvement in a year on access to bare necessities for households in a State. Gains
per year are calculated by subtracting the index value in 2012 for a State from its value in 2018
and dividing by the number of years between 2012 and 2018. The decline in regional disparities
reflect in the negative association between level of the index in 2012 and the per year gains.
Figure 5 shows that inter-State disparities in terms of access to bare necessities to the households
have declined both in rural as well as in urban areas. States that had low level of access to bare
necessities in 2012 have gained relatively more between 2012 and 2018.

2Excluding small states performance of which may vary because of their nature of governance, special needs, and
size such as Goa, Delhi, Arunachal Pradesh, Manipur, Meghalaya, Mizoram, Nagaland, J&K, Uttarakhand, and
Union Territories.
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Figure 4: Improvements in Access to Bare Necessities in 2018 vis-a-vis 2012
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Figure 5: Change in Regional Disparities of Access to Bare Necessities
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10.10 Figure 6 plots the BNI for 2012 and 2018 across the income groups with the lowest
quintile (Q1) corresponding to the poorest and the highest quintile (Q5) corresponding to the
richest as per the monthly per capita expenditure®. We can see that the access to bare necessities
has improved disproportionately more for the poorest households when compared to the richest
households across India (urban + rural), rural as well as urban areas. The improvement in equity
is particularly noteworthy because while the rich can seek private alternatives, lobby for better
services, or if need be, move to areas where public goods are better provided for, the poor rarely
have such choices (Besley and Ghatak, 2004). Thus, provision of public goods can particularly
affect the quality of living of the vulnerable sections in a society.

3The expenditure includes expenditure on purchase of household durables during last 365 days, imputed value of
usual consumption in a month from wages in kind, free collection, gifts, etc, imputed value of usual consumption
in a month from home grown stock and other purchases for household purposes.
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Figure 6: Improving Equity in Access to Bare Necessities
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DRINKING WATER ACCESSIBILITY INDEX

10.11 The sub-index for access to drinking water, drinking water accessibility index, is
composed of sub-dimensions viz., the principal source of drinking water, distance from source
of water, nature of access, and method of taking out water. The indicators included from these
sub-dimensions are in terms of the per cent of households that have piped water into dwelling
or piped water to yard/plot, within dwelling or outside dwelling but within premises, have water
through tap, and exclusive use of the household or not.

10.12 The values of drinking water accessibility index for combined India, rural and urban for
2012 and 2018 are plotted in Figure 7. Most of the States are above the line, suggesting that the
access to drinking water to households in most of the States has improved in 2018 compared to
2012, in rural as well as in urban areas, (except for Andhra Pradesh in Rural and Andhra Pradesh
and Himachal Pradesh in urban areas). States such as Sikkim, Punjab, Haryana and Gujarat are

Figure 7: Improvements in Access to Drinking Water in 2018 vis-a-vis 2012
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at the top while Odisha, Jharkhand and Andhra Pradesh are at the bottom on the drinking
water accessibility index. Regional disparities have increased in 2018 when compared to 2012
despite such disparities declining in urban areas (Figure 8). This is because these disparities
have increased in the rural areas. The Jal Jeevan mission must therefore focus on reducing the
disparities in the rural areas as the reduction in such disparities will reduce the disparities across
India. Across all groups, equity in access to drinking water increased in 2018 when compared
to 2012 (Figure 9).

Figure 8: Regional Disparities in Access to Drinking Water
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Figure 9: Increasing Equity in Access to Drinking Water
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SANITATION INDEX

10.13 Indicators used in the sub-index are percentage of households by access to latrine for
exclusive use, the type of latrine viz., piped sewer system, septic tank, twin leach pit, single pit.

“The indicator is about the physical access not about the use. Various survey such as National Annual Rural
Sanitation Survey (NARSS) 2018-19 shows that most of household who have latrine are also using them.
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These indicators show physical as well as quality of access to sanitation. Figure 10, which plots
the level of access to sanitation for States, shows that the sanitation access has improved for all
States in rural areas and for most of the States in urban areas in 2018 compared to 2012. Regional
disparities in access to sanitation has declined as the states having low access to sanitation in
2012 have gained more (Figure 11). However, inter-State difference in access to sanitation are
still large, especially in rural areas. The level of access to safe sanitation has increased in lowest
income quintile, both in rural as well as in urban areas (Figure 12).

10.14 In continuation of the efforts made by the government through various government
programmes, such as Total Sanitation Campaign, Government launched Swachh Bharat
Mission in 2014. Under the programme, more than 10 crore toilets were built in rural areas. The
programme has been critical in enhancing the access to safe sanitation to rural households.

Figure 10: Improvements in Access to Sanitation in 2018 vis-a-vis 2012
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Figure 11: Sharp Convergence Across States in Sanitation
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Figure 12: Increasing Equity in Sanitation
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HOUSING INDEX
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10.15 The housing index measures not only the structure of house (in terms of Pucca or
Katcha), but also the quality of house in terms of type of dwelling unit (independent or not) and
condition of structure (Good or not). Figure 13 shows that the access to housing has improved in
all States, except urban areas in few States. The inter-State disparities have also declined as the
States having low level in 2012 have gained more (Figure 14). However, the gaps in the levels
across states have been large, especially in rural areas. The improvement in access to housing
has also been disproportionately greater for the lowest income group when compared to the
highest income group, thereby enhancing equity in access to housing in 2018 vis-a-vis 2012

(Figure 15).
. . . . L0 .
Figure 13: Improvements in Access to Housing in 2018 vis-a-vis 2012
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Figure 14: Convergence Across States in Access to Housing

HOUSING:Inter-State Convergence
INDIA | | RURAL | | URBAN
0034 y=0033-0037 x y=003-0031x y=0031-0037 x
@
@
> Chhattisgarh
e *
Q Cnna.msgarn ®narknand punjab
3 0.021 Jnarkrﬁnd Rajgsthan Erk::am Hajasl.harl 3"15
o )
'g . Pynisb TargiNadu Chiatiisgarh | Rajasthan
;1 hd Tamil Nadu - Kama;aka Slkﬁm Oﬁd"‘gr Kermie®
1 Odisha Y Odish o, .
% 0.0 S amatags  (oreed Mauny:P:auesn. P e estperal 17 Tamilligdu - fanyana
ki - - Jharkhand
g Utr prygesn Sikiim Uttar pragesn """ 8 Hadhya Frecesl o rmataka
== K Himachal Pragesh 2 . Himgchal Pradesty, - ong Assam
£ Tripura Andhra Pradesh Tripura Maharsshira o *
0004 » Gujarat Himachal Pradesh  Uttar Pradesh
.g Iaharashtra Gyarat ®andhra Prad.esm
= Maharashtra & &  Tripura
(4] Sikkim
Gujarat
Ll
05 06 07 08 05 06 07 08 05 06 07 08
Housing Index in 2012

Source: Survey calculations.

Figure 15: Increasing Equity in Access to Housing
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MICRO-ENVIRONMENT INDEX

10.16 The micro-environment index measures the percentage of households who are living
in a dwelling unit with access to drainage (indicated in terms of access to drainage and quality
of drainage in terms of other than Katcha drainage), without problems of flies/mosquitoes
(indicated by other than severe), and efforts made by local bodies/State government to tackle
problem of flies/mosquitoes.

11.17 Micro-environment, as measured by the index, has improved in 2018 for all States,
except for Assam in rural and Odisha and Assam in urban areas, as compared to 2012 (Figure
16). Regional disparities have declined sharply in urban areas in 2018 vis-a-vis 2012, though
it was increased in the rural areas (Figure 17). The micro-environment is much better in urban
areas when compared to the rural areas, and the rural-urban gaps are large. The access to micro-
environment in 2018 has improved especially to the lowest income quintile in rural as well as in
urban areas (Figure 18).
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Figure 16: Improvements in Micro-environment in 2018 vis-a-vis 2012
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Figure 17: Regional Disparities in Micro-environment
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Figure 18: Increasing Equity in Micro-environment
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OTHER FACILITIES INDEX

10.18 'Other facilities' index captures the availability of kitchen, kitchen with a water tap, good
ventilation in house, access to bathroom, attached bathroom, electricity use, the types of wiring
used instead of temporary electric wiring, and type of fuel used for cooking (LPG or others).

10.19 Access to Other-facilities for a household has improved for all States in 2018 compared
to 2012 for rural as well as in urban areas except for Himachal Pradesh in urban (Figure 19).
The inter-states disparities in terms of these facilities have also declined, especially in the urban
areas (Figure 20). The equity in access to other facilities has improved in rural and urban areas
(Figure 21). The gaps are still high across the State in rural, between rural and urban in States,
between income groups, and between rural and urban in income groups.

Figure 19: Improvements in Access to Other Facilities in 2018 vis-a-vis 2012
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Figure 20: Convergence Across States in Access to Other Facilities
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Figure 21: Increasing Equity in Access to Other Facilities
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HEALTH OUTCOMES

10.20 Research highlights the health benefits that can accrue from greater access to the bare
necessities examined above. The Economic Survey 2018-19 (Chapter 8, Volume 1) showed the
benefits of the Swachh Bharat Mission, as it led to a decrease in diarrhea and malaria cases in
children below five years, still births and new-borns with weight less than 2.5 kg. Geruso and
Spears (2014) document similar effects on child survival of safe sanitation through the decline
in open defecation. Access to improved sanitation also reduces the risk of contracting diarrhoea
(Kumar and Vollmer, 2013; Jalan and Ravallion, 2003). Further, the access to the piped water
and sanitation is critical in reducing the child mortality substantially (Zwane et.al., 2007). The
distance and time spent on fetching water from the source is found to affect under-five child
health (Pickering and Davis, 2012; Zayatri et. al., 2013) and increase the risk of illness (Xia and
Hunter, 2010).

10.21 Research also supports the view that access to clean cooking fuel improves child health.
Studies have found a significant trend for higher infant mortality among households that cooked
with a greater proportion of biomass fuel (Rinne et.al., 2007). The close association between
household air pollution and mortality among children aged under-five, possibly because of
respiratory illnesses, support the case for providing clean cooking fuel through government
programmes (Naz et. al., 2016). Having a separate kitchen improves the indoor environment,
thereby yielding health benefits to the household, especially women and children. Access to
housing, better housing conditions and amenities are closely connected with health outcomes
(Thomson et. al., 2017).

10.22 Motivated by the various studies described above, we correlate the BNI with health
outcomes in India. Figure 22 plots the correlation of BNI with infant mortality rate and under-5
mortality rate® for rural and urban areas; the data for both from NFHS-4 and NFHS-5 against the
corresponding levels of BNI. The close associations suggest bare necessities correlate strongly
with health outcomes. Table 2 shows the results from a panel regression that controls for the effect

SState-wise data on IMR and under-5 MR are taken from NFHS-4, 2015-16 and NFHS-5, 2019-20 (for 22 States/
UT where data has been released).
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of State level differences by including State fixed effects (FE). The results seen in Figure 22
remain robust and thereby suggest that the effect of BNI on health outcomes are likely to be causal.

Figure 22: Infant and Under-5 Mortality Rates
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Table 2: Regression Results: Health and Education Indicators and BNI

) ©) (4)
variable: Rate (per 1,000 Mortality Rate Ratio Class 9-10 Ratio Class 11-12
live births) (per 1,000 live births)
BNI -26.21*** -30.63*** 86.33*** 46.11**
(7.375) (9.930) (12.86) (18.80)
Constant 45.37*** 53.68*** 24.91%** 23.93**
(5.431) (6.212) (7.685) (11.52)
Observations 91 90 59 59
R-squared 0.751 0.677 0.874 0.851
State FE Yes Yes Yes Yes

Source: Survey calculations.
Note: Robust standard errors clustered by State in parentheses; *** p<0.01, ** p<0.05, * p<0.1

EDUCATION OUTCOMES

10.23 Research studies support that the access to bare necessities through its possible linkages
can positively impact educational indicators as well. Water hauling, a daily activity, consumes
substantial time and effort of a household. It is found that water hauling activity is negatively
associated with the girls’ school attendance (Nauges and Strand, 2011; Sekhri, 2013). Access
to latrine in schools substantially increases enrolment of pubescent-age girls (Adukia, 2016).
Further, the electrification’s links with education, which could be through lighting and use of
other equipment, are visible in day-to-day life. In fact, there is a strong correlation between
electricity consumption per capita and higher scores on the education index across countries
(Makoto and Nakata, 2008). In view of the above, it is pertinent to explore relation, if any,
between BNI levels and education indicators.
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10.24 The State-wise BNI in 2012 and 2018 correlate positively with the gross enrolment ratio®
for class 9-10 and class 11-12 (Figure 23). The panel regression results presented in Table 1 are

also statistically significant suggesting that high level of the gross enrolment ratio in the schools
could be linked with BNI.

Figure 23: BNI India and Gross Enrolment Ratio
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CONCLUSION

10.25 Using the composite index of bare necessities, this chapter summarizes the progress
made in providing access to bare necessities for ensuring a healthy living. It was found that
compared to 2012, access to “the bare necessities” has improved across all States in the country
in 2018. The improvements are widespread as they span each of the five dimensions viz., access
to water, housing, sanitation, micro-environment and other facilities. Inter-State disparities in
the access to “the bare necessities” have declined in 2018 compared to 2012 across rural and
urban areas. This is because the States where the level of access to “the bare necessities” was low
in 2012 have gained relatively more between 2012 and 2018. Access to “the bare necessities”
has improved disproportionately more for the poorest households when compared to the richest
households across rural and urban areas. The improvement in equity is particularly noteworthy
because while the rich can seek private alternatives, lobby for better services, or if need be,
move to areas where public goods are better provided for, the poor rarely have such choices. It
was also found that the improved access to “the bare necessities” has led to improvements in
health indicators and in education indicators. However, while improvements in access to bare
necessities are evident, the disparities in access to bare necessities continues to exist between
rural-urban, among income groups and also across States. Government schemes, such as the Jal
Jeevan Mission, SBM-G, PMAY-G, may design appropriate strategy to address these gaps to
enable India achieve the SDG goals of reducing poverty, improving access to drinking water,
sanitation and housing by 2030. There should be effective targeting of the needier population be
they in urban or rural areas or across states. As civic amenities in urban areas are also provided
by the local self-governments, there must be effective convergence in scheme implementation
at the Centre-State and local levels. For this purpose, a BNI based on large annual household
survey data can be constructed using suitable indicators and methodology at district level for all/
targeted districts to assess the progress on access to bare necessities.

®Data for 2011-12 and 2018-19 sourced from Statistics of School Education 2011-12, Ministry of Education and
for 2018-19 from U-DISE.
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CHAPTER AT AGLANCE

» Compared to 2012, access to “the bare necessities” has improved across all States in the
country in 2018. Access to bare necessities is the highest in the States such as Kerala,
Punjab, Haryana and Gujarat while it is the lowest in Odisha, Jharkhand, West Bengal
and Tripura.

» The improvements are widespread as they span each of the five dimensions viz., access to
water, housing, sanitation, micro-environment and other facilities. Inter-State disparities
in the access to “the bare necessities” have declined in 2018 when compared to 2012
across rural and urban areas. This is because the States where the level of access to “the
bare necessities” was low in 2012 have gained relatively more between 2012 and 2018.

> Access to “the bare necessities” has improved disproportionately more for the poorest
households when compared to the richest households across rural and urban areas. The
improvement in equity is particularly noteworthy because while the rich can seek private
alternatives, lobby for better services, or if need be, move to areas where public goods
are better provided for, the poor rarely have such choices.

» Using data from the National Family Health Surveys, we correlate the BNI in 2012 and
2018 with infant mortality and under-5 mortality rate in 2015-16 and 2019-20 respectively
and find that the improved access to “the bare necessities” has led to improvements in
health indicators.

» Similarly, improved access to “the bare necessities” correlates with future improvements
in education indicators. Thrust should be given to reduce variation in the access to bare
necessities across states, between rural and urban and between income groups, on bare
necessities. The schemes, inter alia, Jal Jeevan mission, SBM-G, PMAY-G, may design
appropriate strategy to reduce these gaps.

» A BNI based on large annual household survey data can be constructed using suitable
indicators and methodology at district level for all/targeted districts to assess the progress
on access to bare necessities.
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