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1 Overview of India’s macroeconomy

1.1 Economic indicators

As per data released by the National Statistical Office (NSO) in May 2023, India’s gross domestic product (GDP) at
constant (fiscal 2012) prices was estimated at Rs 160.06 lakh crore in fiscal 2023 vis-a-vis the first revised estimate
for fiscal 2022 of Rs 149.26 lakh crore, which translated into a growth of 7.2%. This was slower than the 9.1%
growth in fiscal 2022. However, India has overtaken the United Kingdom's economy in terms of size, making it the
fifth biggest. In fact, India’s GDP growth is estimated to be the highest amongst the top 10 economies.

Table 1:GDP trajectory (% change)

At ket
FY18 | FY19 | FY20 | FY21 | FY22 FY23E FY18  FY19 | FY20 | FY21 FY22 |FY23E

6.8% 65% 39% -58% 9.1% 7.2%

. Private

Agriculture 6.6% 2.1% 55% 3.3% 35% 4.0% v . 6.2% 7.1% 52% -6.0% 11.1% 7.5%
consumption

Industry 59% 53% -1.4% -3.3% 14.8% 10.0% Govt. . 11.9% 6.7% 3.4% 3.6% 6.6% 0.1%
consumption

. Fi

Manufacturing 75% 54% -2.9% -0.6% 11.1% 1.3% .|xed 7.8% 11.2% 1.6% -10.4% 14.6% 11.4%
investment

Mining and

cvaTying -5.6% -0.8% -1.5% -8.6% 7.1% 4.6% Exports 46% 11.9% -3.4% -9.2% 29.3% 13.6%

Services 6.3% 7.2% 6.3% -7.8% 9.7% 7.2% Imports 17.4% 8.8% -0.8% -13.8% 21.8% 17.1%

E: Estimated

Source: NSO, CEIC, CRISIL Consulting
Trumping Expectations

GDP grew 7.6% on-year in the second quarter compared with 7.8% in the previous quarter. Gross value added
(GVA) grew 7.4% compared with 7.8% the previous quarter. Growth was the strongest for industry (13.2%),
followed by services (5.8%) and agriculture and allied (1.2%). Within industry, growth improved across segments,
with strongest growth in manufacturing (13.9%) and construction (13.3%). In the services sector, growth was
highest for public administration, defence and other services (7.6%), followed by financial, real estate and
professional services (6.0%), and trade, hotels, transport and communication (THTC; 4.3%). Among demand
segments, growth was strongest for government consumption expenditure (12.4%), followed by fixed investment
(11.0%). Exports took a positive turn (4.3%). However, private consumption saw the slowest growth (3.1%).
Nominal GDP grew 9.1% compared with 8% the previous quarter.

Growth surpassed forecasts in the second quarter, driven by strong government spending and a sharp rise in
manufacturing and construction growth. Globally, too, growth beat expectations in major economies such United
States (US) and China, contributing to better export earnings for India. However, private consumption was tepid,
possibly reflecting hit to agriculture and rural demand.

However, CRISIL Consulting expects growth to slow in the second half of this fiscal, driven by the impact of (1)

tightening financial conditions on global growth and exports, (2) weak rains and reservoir levels on domestic
agriculture and (3) transmission of the Reserve Bank of India’s (RBI) rate hikes to bank lending rates.
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Table 2: Industrial segments see strongest growth

Demand Side : Supply Side
Particulars Q1 FY24 Q2 FY24 Particulars Q1 FY24 Q2 FY24
GDP 7.8% 7.6% GVA 7.8% 7.4%
GFCE -0.7% 12.4% Manufacturing 4.7% 13.9%
PFCE 6.0% 3.1% Public Administration 7.9% 7.6%
GFCF 8.0% 11.0% Agri 3.5% 1.2%
Imports 10.1% 16.7% Mining 5.8% 10.0%
Financial Services 12.2% 6.0%
Exports 7706 4.3% Electricity_ 2.9% 10.1%
Construction 7.9% 13.3%
THTC 9.2% 4.3%

Note: GFCE: Government final consumption expenditure, PFCE: Private final consumption expenditure; GFCF: Gross fixed capital formation;
GVA: Gross value added; THTC refers to trade, hotels, transport, and communication services; financial services+ refers to financial, real estate
and professional services; public ad+ refers to public administration, defence and other services

Source: NSO, CEIC, CRISIL Consulting

Manufacturing and construction lead growth

Among major producing sectors, manufacturing saw the highest growth at 13.9% on-year in the second quarter, a
major push from 4.7% in the previous quarter. Resilient domestic demand supported growth, while goods exports
were less of a drag relative to the previous quarter. Industrial goods (metals, machinery, infrastructure and
construction goods) along with some consumer goods (automobiles and pharmaceuticals) saw highest growth this
quarter. Lower input costs on-year (non-food wholesale price index-based inflation averaged -3% in the second
guarter) also supported manufacturing GVA.Construction GVA grew (13.3% vs 7.9%) was supported by
government capital expenditure (capex) in infrastructure

Services growth slowed (5.8% vs 10.3%) on a high base of the second quarter last year (9.4%).
e Growth in THTC slowed (4.3% in Q2 versus 9.2% in Q1) as the sector caught up with pre-pandemic levels

¢ Financial, real estate and professional services slowed to 6% from 12.2%. Financial services performed
well with strong credit demand. However, services exports growth moderated 4.6%, on average, in the
second quarter, compared with 6.0% the previous quarter

e Public administration, defence and other services grew 7.6% vs 7.9%

Agriculture and allied GVA slowed (1.2% vs 3.5%), reflecting monsoon’s hit to agricultural output. Kharif output is
estimated to be 4.6% lower than last year, based on the government’s first advance estimates

Strong government spending keeps domestic demand resilient

Strong government support for consumption and investment: Government final consumption expenditure
(GFCE) rose sharply to 12.4% in the second quarter compared with -0.7% in the previous quarter.

Fixed investment, measured by gross fixed capital formation (GFCF), improved (11.0% vs 8.0%). Its share in GDP
rose to a fresh decadal high of 35.3%. Government remains the primary driver of GFCF growth this year. Centre’s
capex grew 26.4% on-year in the second quarter, while states, which contribute more to government spending,
grew stronger at 39.4%. Faster growth could also indicate pickup in private sector investment.

Easing external headwinds: Export growth improved to 4.3% in the second quarter from -7.7%. Improving global
growth, especially in the US and China alleviated export distress. However, import growth remained strong at
16.7%, following 10.1% growth in the previous quarter, reflecting stronger domestic demand.

Net exports (exports-imports) continued to drag India’s GDP growth, but lesser in the second quarter relative to the
previous quarter.
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Tepid private consumption: Private final consumption expenditure (PFCE) slowed to 3.1% on-year compared
with 6% the previous quarter. Rural demand seems to be weaker, based on rising demand for work under National
Rural Employment Guarantee Act (NREGA), and lower growth in sales of tractors, two-wheelers and FMCG goods
production in the second quarter relative to the previous quarter. Uneven monsoon and stubbornly high food
inflation may have hit sentiment in rural areas. Delayed festive season may have also postponed consumption.

However, urban demand may have stayed robust, going by improvement seen in passenger vehicle sales,
consumer durables and air passenger traffic. Healthy services sector activity augurs well for urban demand, as it
accounts for 61.5% of urban employment[2] . Consumer confidence is on an uptrend, based on the RBI's survey.
Retall credit growth remained strong at 18.3%, reflecting modest impact of rate hikes so far.

India, like the US and China, has outperformed growth expectations in July-September 2023. S&P Global revised
up its global GDP growth forecast by 20 basis points to 3.3% for 2023 (calendar year), driven by India and China.
Expectations of a slowdown due to rising interest rates have been pushed further.

However, downside risks remain on account of the following factors:

Signs of global slowdown: Despite growth being strong in the US so far, S&P has begun to see signs of
moderation ahead and a tightening of financial conditions. Growth has already stalled in the eurozone. China
continues to face challenges from weak consumer confidence and struggling property sector. Overall, S&P Global
expects global growth to slow to 2.8% in 2024. This will weigh on India’s export demand in the remainder of this
fiscal.

Transmission of the RBI’s rate hikes: As the RBI noted in its October monetary policy, bank lending and deposit
rates have not increased to the same extent as the repo rate in the current rate hike cycle. It has taken measures to
speed up transmission of rate hikes, such as open market sales to reduce excess liquidity, and regulatory
measures to temper credit growth (increasing risk weights for unsecured consumer credit and non-bank financial
companies). Bank lending rates are already above average seen in the 5 years preceding the pandemic, and
further rise in borrowing costs could moderate domestic demand.

Vulnerable rural demand: Rural demand remains vulnerable to weak agricultural output, erratic weather and El
Nifio this year. While an uneven monsoon hit kharif output, the upcoming rabi crop faces risks from lower
groundwater levels. As on November 30, the reservoirs were at only 80% of last year’s level. The impact of other
rural activities (work demand under NREGA, livestock and fishing) will also have a bearing on rural demand.

Geopolitical risks: Escalation in geopolitical tensions can impact India through spike in crude prices. CRISIL
Consulting expects crude prices to range $80-85 per barrel this fiscal.

Government capex is expected to remain a key support to the investment cycle this year. Private investment is also
showing signs of pick-up, with rising capacity utilisation in manufacturing.

Downside risks are expected to moderate GDP growth in the second half. Despite this, India will end up
outperforming other large economies this fiscal. Overall, CRISIL Consulting expects India’s real GDP to grow 6.4%
this fiscal, compared with 7.2% last year.

1.2 GVA performance

Real GVA, i.e., GVA at constant (fiscal 2012) basic prices, is estimated to have increased 7% in fiscal 2023.

In fiscal 2022, real GVA had risen 8.8% as against a contraction of 4.2% in fiscal 2021. Growth in the primary
sector (comprising agriculture, forestry, fishing, and mining and quarrying), secondary sector (comprising
manufacturing, electricity, gas, water supply and other utility services, and construction), and tertiary sector
(services) were estimated as 3.9%, 12.0% and 8.8% in fiscal 2022 as against 2.4%, -0.2% and -8.2%, respectively,
in fiscal 2021.
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The growth in real GVA in fiscal 2022 was on account of growth in mining and quarrying, manufacturing, electricity,
gas, water supply and other utility services, construction, trade, repair, hotels and restaurants, transport, storage
and communication and services related to broadcasting, and other services. However, agriculture, forestry and
fishing, financial services, real estate, ownership of dwelling and professional services, and public administration
and defence saw modest growth.

Figure 1: GVA at basic prices

(Rs. crore)
FY23 (PE) 14,764,840

FY22 (1st RE) 13,798,025

FY21 (2nd RE) 12,681,482

RE: Revised estimates; PE: Provisional estimates
Source: Ministry of Statistics and Programme Implementation, CRISIL Consulting

1.3 India’s GDP recovered with subsiding of the pandemic

In the past 10 years (during fiscal 2014 to 2023), India’s GDP at constant (fiscal 2012) prices grew at a
compounded growth of ~5.6% (CAGR).

After the robust growth in fiscal 2023, a slowdown is inevitable this fiscal because of rising borrowing costs.
External demand is expected to weaken with interest rates in the major advanced economies hitting the highest in
more than a decade. The rates are expected to peak in the fiscal, hitting both global and domestic demand. S&P
Global expects the United States GDP growth to slow to 0.7% in 2023 from 2.1% in 2022 and that of eurozone to
0.3% from 3.5%. These economies account for 33% of the goods exports from India.

While domestic interest rates are rising slower than in advanced nations, bank lending rates have reached the pre-
pandemic five-year average. This is expected to moderate domestic demand, particularly in interest-sensitive
industries such as housing and automobiles. However, domestic demand this fiscal looks promising due to
declining commodity costs and decelerating inflation. CRISIL Consulting expects further support from the
government’s continuing infrastructure spend.

The key swing factor is monsoon, which has a significant bearing on rural demand. While the India Metrological
Department has forecast a normal monsoon, regional and temporal distribution will have a bearing on agricultural
output. Downside risks from an expected El Nifio remain. Overall, CRISIL Consulting expects India’s real GDP to
grow 6% in fiscal 2024, compared with 7.2% past fiscal. Nominal growth will see a sharper slowdown to 10.6%
from 16.1%, with falling inflation (particularly wholesale) narrowing the gap between real and nominal GDP.

Table 3: CRISIL’s key projections

GDP growth (%) 6.8% 6.5% 3.9% -5.8% 9.1% 7.2% 6.4%
CPI (%, average) 3.6% 3.4% 4.8% 6.2% 5.5% 6.8% 5.5%
CAD/GDP (%) 1.8% 2.1% 0.9% -0.9% 1.2% 2.5% 1.8%
FAD/GDP (%) 3.5% 3.4% 4.6% 9.2% 6.7% 6.4%¢ 5.9%*
Exchange rate (Rs/$ March-end) 65.0 69.5 74.4 72.8 76.2 82.0 83.0
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10-year G-sec yield (%, March-end) 7.6% 7.5% 6.2% 6.2% 6.8% 7.5% 7.0%

# Revised estimate, *Budget estimate

E: Estimated; P: Projected; CPI: Consumer Price Index-linked; CAD: Current account deficit; G-sec: Government security; FAD: Fiscal account
deficit

Source: CSO, RBI, CRISIL estimates

1.4 Overview of other demographic factors

1.4.1 Urbanisation

Urbanisation is one of the big growth drivers, as it leads to rapid infrastructure development, job creation,
development of modern consumer services, and mobilisation of savings.

To be sure, the share of the urban population in India in overall population, which stood at ~31% in 2011, has been
consistently rising over the years, and is expected to reach 36% by 2027, spurring increasing consumer demand.

Indeed, urban consumption in India has shown signs of improvement. And given India’s favourable demographics,
along with rising disposable income, the trend is likely to continue and drive the country’s economic growth.

Figure 2: Urban population as a % of total population of India

35% 36%
(]
0 14%
1901 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001 2011 2023P 2027P

P: Projected

Source: Census 2011, Report of The Technical Group on Population Projections by Ministry of Health & Family Welfare (July
2020), CRISIL Consulting

1.4.2 Literacy

Literacy rate reflects the socio-economic progress of a country. India has experienced continuous growth in youth
literacy rate (aged 15-24 years), which rose from ~54% in 1981 to ~90% in 2015. However, the pace of growth has
decelerated since 2006. This is because the growth in male literacy rate is slowing; the literacy rate for the female
population, though, has continued to rise.
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Figure 3: Youth literacy rate of India

Literacy rate among the population aged 15-24 years
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Source: United Nations Educational, Scientific and Cultural Organization, CRISIL Consulting

1.4.3 Per capita power consumption

Electricity consumption per person rose to 1,161 kWh in fiscal 2021 from 1,075 kWh in fiscal 2016 at a CAGR of
1.6%, primarily because of strengthening of the transmission and distribution (T&D) network as well as large
capacity additions. Post successive on-year growth in consumption, demand declined in fiscal 2021, particularly
from high-consuming industrial and commercial categories on account of weak economic activity following outbreak
of the COVID-19 pandemic. In fiscal 2022, though, per capita consumption rebounded to 1,255 kWh on the back of
recovery in power demand, with a similar trend estimated in fiscal 2023.

Between fiscals 2022 and 2027, India’s per capita electricity consumption is expected to grow at ~4% CAGR. Per
capita consumption is expected to gradually improve in the long term as well, as power demand picks up on the
back of improvement in access to electricity, in terms of quality and reliability, on account of intensive rural
electrification and reduction in cost of power supply, resulting in realisation of latent demand from the residential
segment. Consequently, CRISIL Consulting expects per capita electricity consumption to reach 1,500-1,550 kWh
by fiscal 2027.

Figure 4: Per capita electricity consumption

1,500
°
1,255 1,260
1122 1149 1181 1208 4 16
1,075 )
1,010
FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23E vare

E: Estimated; F: Forecast

Source: Central Electricity Authority of India (CEA), CRISIL Consulting
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1.5 Outlook on GDP of major economies

India is projected to be the fifth largest economy in the world in 2023, according to the International Monetary
Fund's (IMF) World Economic Outlook (October 2023). As per the said Report, India’s GDP growth is estimated to
grow at 6.3% in 2023, highest amongst the top 10 economies.

Figure 5: India’s economy ranked 5th in the World

United Germa United
China | Japan India | Kingdo France Italy Brazil Canada
States ny m
Nominal GDP (‘000 Bn USD) 26.9 17.7 4.2 4.4 3.7 3.3 3.0 2.2 2.1 2.1
= Per capita ele. consumption (MWh)  12.7 5.3 7.7 6.6 1.3 4.6 7 5.3 25 14.7
e Real GDP Growth in % 2.1 5 2 -0.5 6.3 0.5 1 0.7 3.1 1.3

Source: World Economic Outlook Database (October 2023) by IMF; IEA, CEA, CRISIL Consulting

Table 4: Real GDP growth forecast of major economies (figures in %)

USA Real gross domestic product (GDP)
growth in the US slowed in the
second quarter of 2023. It grew by
an annualized 2.1%, down from a
revised 2.2% in the first quarter.
Consumer spending, federal
government spending and exports
were the growth-curbing factors.
S&P Global expects US GDP to 57

grow 2.3% in 2023 and 1.3% in CY19 CY20 CY21 CY22 CY23P CY24P CY25P CY26P
2024. Inflation remained unchanged
at 3.7% in September. Energy
prices declined 0.5% on year in
September, compared with a fall of
3.6% in August. However, inflation
in food (3.7% vs 4.3%) and shelter
(7.2% vs 7.3%) cooled compared
with the previous month. Core
inflation, which excludes food and
energy, eased to 4.1% from 4.3% in
the previous month, the lowest print
in the past 2 years.
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Eurozone

S&P Global expects the eurozone to
grow 0.6% in 2023. S&P Global's
HCOB manufacturing Purchasing
Managers’ Index (PMI) eased
nominally in September to 43.4 from
43.5 in August. The PMI remaining
below 50 indicates manufacturing
activity contracted in September,
the fifteenth straight month of
contraction. While services PMI
rose compared with the previous
month to 48.7 it remained in the
contraction zone.

-6.2
CY19 CY20 CY21 CY22 CY23P CY24P CY25P CY26P

UK

Quarterly GDP growth in the UK
was confirmed at 0.2% in the
second quarter of 2023 while GDP
growth for the first quarter was
revised up to 0.3%. The production
sector, which expanded 1.2% aided
by falling input cost pressures on
manufacturers, boosted second-
quarter growth. S&P Global expects
the UK economy to grow 0.3% in
2023. Looking at the latest available
monthly data, the UK’'s GDP
expanded 0.2% on-month in August
after a 0.6% contraction in July. The
growth was led by output expanding
0.4% in the services sector.
However, output in consumer-facing
services fell 0.6%, remaining below
pre-pandemic levels. Production (-
0.7%) and construction (-0.5%)
output contracted in August. S&P
Global expects annual growth in the
UK at 0.3% in 2023.

CY19 CY20 CY21 CY22 CY23P CY24P CY25P CY26P

Germany

Germany’s real GDP grew 1.8% in
2022 as rising demand, particularly
in services, helped patrtially negate
the effects of high inflation.
However, in the third quarter of
2022, investment and private
consumption could not reach pre-
pandemic levels, leading to
decrease of 0.2% in real GDP in the
fourth quarter of 2022. Despite
some resurgence in the economy,

-3.7
CY19 CY20 CY21 CY22 CY23PCY24P CY25P CY26P
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Germany is expected to see a mild
contraction in the first quarter of
2023 due to higher energy prices.
Additionally, because of lack of
foreign demand, export is also
expected to slow down.

France

France’s real GDP grew 2.6% in
2022 against a backdrop of
subsiding of challenges heaped by
the pandemic. However, the
economy slowed down in the
second half of 2022 owing to
accelerated energy and commodity
prices, along with supply chain
disruptions.

Nevertheless, expected cooling of
inflation will assist in a gradual
recovery in the second half of 2023,
with growing momentum in
domestic demand and international
trade, supported by rising private
consumption. Consequently,
Germany’s real GDP is projected to
grow at a moderate 0.8% in 2023.

CY19 CY20 CY21 CY22 CY23P CY24P CY25P CY26P

Italy

Italy’s real GDP rose 3.9% in 2022,
largely driven by domestic demand.
However, higher energy prices put
the brakes in the second half,
slowing down private consumption
and investments.

In 2023, economic activity is
expected to progress at a tepid
pace on account of lower household
consumption, and expiry of tax
rebates on transport fuels and
government support measures to
boost household income. That said,
the economy is expected to revive
in the second half with improvement
in consumer spending and
acceleration in public investment
projects, which is part of the
government’s recovery and
resilience plan. Hence, GDP is
expected to still grow, albeit at a
modest, ~0.9% in real terms in
2023.

CY19 CY20 CY21 CY22 CY23P CY24P CY25P CY26P
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Canada Canada's economic growth stalled
in the second quarter after a strong
rebound in the first quarter
suggesting the economy is losing
steam. Part of the weakness in the
second quarter can be attributed to
transitory factors including the
federal government workers strike in
April and wildlife related disruptions
in mining sector output. Household CY19 CY20 CY21 CY22 CY23P CY24P CY25P CY26P
spending appeared to be declining
particularly the durable goods
offsetting the highest spending on
semi durable and non-durable
goods. In addition, services
spending which had been resilient
previously slowed in the second
guarter. As a result, S&P global
revised down its full year 2023
forecast for Canada to 1.2% given a
mild contraction in the second

quarter.
South Excellent healthcare management
Korea and supportive policies helped

South Korea’s economy rebound
rapidly in 2022 from the fallout of
the COVID-19 pandemic. However,
the country’s real GDP, which rose
2.6% in 2022, is forecast to grow a
slower 1.4% in 2023. In fact, South
Korea’s economic output shrank
0.4% in the fourth quarter of 2022
from the previous quarter, owing to
contraction in manufacturing and
exports amid a global economic
slowdown.

CY19 #0 CY21 CY22 CY23P CY24P CY25P CY26P

For 2023, private consumption and
investment will continue to face
challenges on account of weakening
disposable income and a sluggish
housing market. Inflation and higher
interest rates will likely check private
consumption, and lower global
demand will impact exports.
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Japan S&P Global expects Japan to grow
at 1.8% in 2023. The au Jibun Bank
Manufacturing PMI inched down to
48.5 in September from 48.6 in
August, the fourth straight month of
contraction. Input prices rose due to
rising global crude oil prices.
Services PMI, on the other hand,
remained in the expansionary zone
at 53.8, although it eased compared
with the previous month.

CY19 CY20 CY21 CY22 CY23P CY24P CY25P CY26P

India Year-on-year GDP growth picked up
in the second quarter in both
developed and emerging Asian
economies. India led again, with
GDP growing 4.2% quarter on
quarter to a level 7.8% up on a year
ago. Notwithstanding the strong
expansion in India in the June
quarter, S&P Global maintained
forecast for fiscal 2024 (ending FY19 FY20 FY21 FY22 FY23 FY24 FY25 FY26
March 2024), given the slowing
world economy, the delayed effect
of rate hikes etc.

China Growth in China slowed to 4.9% on-
year in the third quarter of 2023
from 6.3% in the previous quarter.
However, this was due to a
supportive base in the second
quarter since several major Chinese
cities were under lockdown in the
second quarter of the previous year.
On-quarter growth accelerated to a
seasonally adjusted 1.3% from CY19 CY20 CY21 CY22 CY23P CY24P CY25P CY26P
0.8% in the second quarter. S&P
Global expects China to grow 4.8%
in 2023. The National Bureau of
Statistics manufacturing PMI rose to
50.2 in September from 49.7 in
August. This is the first time the
manufacturing PMI has risen above
neutral 50. The non-manufacturing
PMI also rose, to 51.7 from 51 in
August.

2.2

P: Projected
S&P Global Economic Outlook (Q4 2023); September 27, 2023, CRISIL Consulting
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1.6 Outlook on inflation, interest rates, balance of payment, and currency

1.6.1 Inflation

CPI inflation cooled to 5% in September from 6.8% in August and its 7.4% peak in July. The elevated inflation since
July — and also the relief in September — were led by volatility in vegetable inflation, which rose to 37.4% in July
and fell to 3.4% in September. Some softness in milk inflation and continued deflation in edible oils also aided the
decline in headline inflation. There was comfort from non-food inflation components, which have stayed benign so
far, supported by a high base of 6.2% in September 2022 and lower raw material costs.

First, not all the components of food inflation provided comfort. Inflation in pulses surged to 16.4% and in cereals,
was uncomfortably high at ~11%, reflecting adverse impact from weather shocks. Further, inflation in pulses, eggs,
meat and fish rose to 8.3% in September from 6.8% in August, a low of 0.8% in March. Second, rising oil prices —
fueled by the Middle East conflict — can pressure, or at least limit, the easing in non-food inflation components,
which played a crucial role in lowering headline inflation. Government intervention (such as the recent cuts in
liquefied petroleum gas (LPG) prices), however, can cushion the impact.

Inflation for the September quarter rose to 6.4% — as predicted by the RBlI — from 4.6% in the June quarter. For
the December quarter, CRISIL Consulting expects food inflation to soften, helped by the kharif harvest entering the
market and government intervention in food prices. However, inflation in pulses and cereals could see limited
respite; further, oil could play spoilsport if the Middle East conflict escalates.

Food inflation plummets, led by vegetables

Food inflation eased to 6.6% from 9.9% a month prior, led by vegetables and cereals. Vegetable inflation, the main
driver of food inflation over the past few months, nosedived to 3.4% from 26.1%. Inflation in tomato prices, which
was in triple digits in July and August, turned negative in September at -21.5%, and in potatoes, carrots, leafy
vegetables, brinjal, and cauliflower, decelerated. In contrast, in onions, it accelerated to 35.8% from 23.3%. Inflation
in cereals eased to 10.9% from 11.9% as inflation eased in both rice (11.9% vs 12.5%) and wheat (7.9% vs 9.3%)
from non-PDS sources. Inflation in proteins hardened to 8.3% from 6.8% and rose across major categories,
including pulses (16.4% vs 13%) — led by higher inflation in arhar (37.3% vs 32.3%) and moong (11.2% vs 9.3%)
— meat and fish (4.1% vs 3.7%), and eggs (6.4% vs 4.3%). Inflation in milk eased to 6.9% from 7.8%. Inflation in
spices remained high, easing nominally to 23.1% from 23.2%.

Fuel inflation turns negative

Despite the rise in international crude oil prices, domestic fuel inflation (CPI fuel and light) eased sharply in
September, moving into the deflation zone, to -0.1% in September from 4.3% in August. The moderation in fuel
inflation was backed by a sharp fall in LPG inflation (-12.7 vs 4.2%), due to the central government cutting LPG
prices by Rs.200 per cylinder effective August 30. Electricity inflation, which has emerged as a major pressure point
for fuel inflation this fiscal, also cooled in September to 11.2% from 13.5% the previous month. Inflation hardened in
kerosene from both PDS (-17.3% vs -25.1%) and non-PDS sources (19.1% vs 17.3%).

Core inflation eases

Core inflation (CPI excluding food and beverages, and fuel and light) cooled to 4.5% from 4.9% in August. Inflation
in essential categories such as health (5.9% vs 6.2%), education (5.3% vs 5.5%) and housing (4% vs 4.4%) eased
compared with July. Inflation also eased in the transport and communication category (2.3% vs 2.5%) and clothing
and footwear (4.6% vs 5.2%). Inflation in the personal care and effects category hardened to 8.5% from 8.1% as
inflation accelerated in gold (17.6% vs 15.1%) and silver (24.7% vs 20.8%).

Consulting 12



Market Intelligence RISIL
& Analytics CRIS

An S&P Global Company

Figure 6: CPl inflation (%, y-0-y)
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CRISIL Consulting expects the RBI to look through the September quarter hump but stay vigilant since headline
inflation remains much above its Monetary Policy Committee’s (MPC’s) 4% target and risks are on the upside due
to oil prices.

Uneven distribution of rainfall during the monsoon season, rising crude oil prices and tight global food supplies
pose upside risks to inflation this fiscal. However, easing input cost pressures for manufacturers and moderating
domestic demand are expected to ease core inflation. In the base case, CRISIL Consulting expects inflation to
average 5.5% and MPC to maintain the policy rate and stance.

1.6.2 Interest rates

The MPC of the RBI kept the repo rate unchanged for the fourth straight time at its latest meeting. The MPC
remained cautious on inflation, which is facing supply-side risks from elevated food prices. It also highlighted the
need to be vigilant on volatility in the global financial markets. Resilient domestic growth and incomplete
transmission of past rate hikes compelled the MPC to retain its ‘withdrawal of accommodation’ stance as well.

The MPC voted unanimously to keep policy rates unchanged. The repo rate remains at 6.50%, standing deposit
facility at 6.25%, and marginal standing facility at 6.75%. The committee also voted with a 5-1 majority to keep the
‘withdrawal of accommodation’ stance. The MPC sees food items such as cereals, pulses and spices remaining
under pressure. The prices of spices are also expected to be elevated on demand-supply mismatch. The impact of
uneven monsoon is a risk for kharif production, especially for pulses and oilseeds, wherein sowing was lower on-
year. Rabi production, too, faces risk from low reservoir levels. On the global front, food supplies face headwinds
from the ongoing El Nifio, with India dependent on palm oil supplies from Indonesia and Malaysia. However, non-
food inflation is expected to cool, as lower commaodity prices on-year reduce pressure on manufacturers to hike
retail prices. Overall, the MPC maintained a forecast of CPI-based inflation at 5.4% this fiscal.
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Figure 7: Trend in interest rates (%)
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The MPC is understandably staying on the sidelines as it awaits signals on inflation from noisy food prices. While
monetary policy cannot control supply-side shocks to food inflation, it needs to watch out for risks from persistently
elevated food prices, which can generalise inflation pressures. Food, which comprises 39% of the CPI basket, has
a significant bearing on the purchasing power and inflation expectations of consumers in India. The impact of
monsoon on kharif production will be watched closely, amid double-digit inflation in cereals and pulses.

Further, rising crude oil prices are a risk to inflation expectations. While global slowdown in the second half this
year is likely to soften crude oil prices, supply disruptions will be monitorable. In India, the government’s crude oil
price management and passthrough by oil marketing companies to consumers will influence inflation.

Global slowdown will moderately hit India’s GDP through falling growth in exports. Domestic interest rates have
risen to a lesser extent vs. advanced economies. The RBI’s rate hikes since April 2022 have not significantly
affected domestic demand so far, as credit offtake remains at decadal highs. CRISIL Consulting expects domestic
demand to be mildly impacted by lagged transmission of rate hikes in the second half of this fiscal.

1.6.3 Debt

Upside pressure on the 10-year government bond yield continued in September. The benchmark G-sec (7.18%
GS2033) yield averaged 7.17% during the month, almost unchanged from 7.19% in August. However, on end-
month basis, the yield was up at 7.21% from 7.17%.

The domestic G-sec yield tracked higher United States Treasury yields and a sharp rise in crude prices, thus
coming under pressure. Moreover, it was volatile through the month, with some favourable events pushing yields
down on occasion. The domestic 10-year G-sec yield firmed up in the first week of September, approaching the
7.20%-mark, moving with the rise in the US Treasury yield and oil prices. Both Saudi Arabia and Russia extended
their voluntary oil supply cut till the year-end, leading to a spike in crude. Brent spot went above $90/barrel for the
first time since November 2022. It averaged $94/bbl in September 2023, up from $86.2/bbl in August 2023

Subsequently, India’s inflation data revealed retail or CPI inflation had cooled to 6.8% in August from 7.4% in July.
The softening had a sobering effect on domestic yields, which were pulled down to a low 7.10% and thereafter
remained stable for a while around 7.15%. Even the exuberance resulting from the announcement that Indian
government bonds would be included in the JP Morgan GBI-EM from June 2024 could not help keeping domestic
bond yields low for long. They were pushed up after the US Federal Reserve’s dot plot indicated higher interest
rates for longer, because of which US treasury yields shot up. As a result, the domestic 10-year G-sec yield
reached a high of 7.24% on September 28, before ending the month at 7.21% on September 29.
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Amid the rising US Treasury yield, foreign portfolio investment (FPI) inflows to the Indian debt market dwindled. Net
inflow fell sharply to $114 million in September, from $934 million in August. Liquidity was in deficit, with the RBI net
injecting Rs 0.2 billion under the liquidity adjustment facility in September, as opposed to an average net absorption
of Rs 1.4 billion in the previous three months. This was also unfavorable for bond yields, more so at the short end
but also at the long end to some extent.

Figure 8: Yield remained under pressure in September as well
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Meanwhile, the RBI released the calendar for issuance of dated Government of India securities between October 1,
2023, and March 31, 2024. The amount declared, at Rs 655,000 crore, was as per the budgeted estimate. The
central bank said a new 50-year dated security would be introduced to cater to demand in the Ultra Long space.

In the US, the 10-year Treasury yield increased sharply, rising for the fifth consecutive month on average to 4.38%
in September, from 4.17% in August. This rise was on the back of the Fed indicating higher rates for longer in its
September policy review even as it held rates steady. In fact, the 10-year US Treasury yield ended September at
4.6%, the highest level since October 2007.

The gap between the two benchmarks narrowed sharply to a multi-month low (and fell below the 3% mark) of
2.79% in September from 3.02% in August and 3.73% in September last year. The convergence means foreign
capital flows could potentially move away from India (for that matter any emerging market) and into the US
markets.

Yields are expected to ease by fiscal-end following the pause in rate hikes, lower inflation and fiscal consolidation
moves. CRISIL Consulting expects the CPI-based inflation to be lower this fiscal, averaging 5.5% compared with
6.7% in fiscal 2023. Brent crude is expected to average $80-85 per barrel this fiscal, compared with $95 per barrel
in the previous year since global growth will likely slow. That said, there is an upside to this call since oil prices
have firmed up sharply in the past few weeks on account of supply cuts and the Middle East conflict.

With the Union Budget 2023-24 giving a thrust to fiscal consolidation and boosting growth via capex, the
government’s gross borrowing is expected to rise at a slower pace (8.4%) than nominal gross domestic product
(GDP) growth (10.5%). In line with this, the budget aims to reduce fiscal deficit to 5.9% of GDP this fiscal

Inclusion of Indian government bonds in the JP Morgan emerging market index from June 2024 should also
gradually help soften domestic yields. Given all this, CRISIL Consulting expects the 10-year G-sec yield to settle at
~7.0% by March 2024, compared with 7.4% in March 2023.
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1.6.4 Balance of payment

India's current-account deficit (CAD) rose to 1.1% of GDP in Q1 FY24 from 0.2% of GDP previous quarter. Rise in
merchandise trade deficit and softening in services trade surplus were largely behind it. Financial flows were more
than sufficient to finance the CAD. While India’s CAD narrowed on-year, it rose sequentially in the first quarter of
this fiscal, thanks to a rise in merchandise-trade deficit and lower surplus in services trade. Secondary income
surplus, largely reflecting remittances, declined as well. Financial flows also went up significantly and were more
than sufficient to fund CAD, leading to an accretion in foreign exchange reserves. The uptick in financial flows was
largely a result of surge in foreign portfolio investments (FPI), and other investments (largely banking capital), even
as foreign direct investment (FDI) softened a bit. While the CAD remains manageable, the current uptick in oil
prices means some upside pressure going ahead.

India’s CAD rose to $9.2 billion (1.1% of GDP) in the first quarter (Apr-Jun) of fiscal 2024, from $1.3 billion (0.2% of
GDP) in the fourth quarter of fiscal 2023. That said, CAD was down from $17.9 billion (2.1% of GDP) in the first
quarter of fiscal 2023.The sequential rise in CAD was a result of a) rise in goods trade deficit to $56.6 billion from
$52.6 billion in the fourth quarter as exports declined at a greater pace than imports with the latter reflecting
resilience in the domestic economic activity, b) fall in services trade surplus to $35.1 billion from $39.1 billion,
largely on account of the deficit in travel services as Indians spent abroad more than vice versa during the quarter,
and c) secondary income surplus, which largely reflects personal transfers (which includes worker remittances)
from abroad, came down to $22.9 billion from $24.8 billion. Decline in personal transfers remains monitorable,
especially amidst slowing global growth as this is an important component that compensates a part of the deficit in
the merchandise trade thereby keeping CAD in check.

Figure 9: CAD went up in the first quarter (% of GDP)

Q4FY22 Q1FY23 Q2FY23 Q3FY23 Q4FY23 Q1FY24

Source: RBI, CRISIL Consulting

The decline in services trade surplus during the first quarter seems to have got corrected in the second quarter and
is likely to remain healthy going ahead. However, decline in personal transfers will need monitoring, especially as
global growth is expected to slow down. The recent uptick in oil prices will also weigh on merchandise trade deficit.
Brent spot has already crossed $95/bbl from an average $86.2/bbl in August. Together, these have put an upside
to our CAD call of 1.8% of GDP for this fiscal. At the same time, given weakening global growth and tighter
monetary policies in advanced economies, financial flows are expected to be volatile. CAD should be manageable
and its financing is unlikely to be a major concern if there are no major setbacks on oil and remittances.
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1.6.5 Fiscal deficit

Owing to the pandemic, India’s fiscal deficit was pushed way above average over the past few years. However,
timely interventions and prudent responses led to a decline in fiscal deficit. During fiscal 2021, the deficit reached
9.2% of GDP largely owing to the pandemic. However, the deficit moderated to ~6.7% of GDP in fiscal 2022 and
was budgeted to reach 6.4% of GDP in fiscal 2023, which is still much higher than its historical range of 4-4.5%.
This is in line with the path envisaged by the government of India (Gol) with careful fiscal management supported
by buoyant revenue collection over the past two years.

Figure 10: Fiscal deficit (% of GDP)
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Union Budget 2023-24 provided a positive surprise for the G-sec market. Announcements of fiscal consolidation
and growth push via capex are expected to see the government’s gross borrowing increase at a slower pace
(8.4%) vis-a-vis nominal GDP growth (10.5%). Accordingly, the budget has targeted to reduce the Centre’s fiscal
deficit to 5.9% of GDP in fiscal 2024.

1.6.6 Index of industrial production

IIP rose 10.3% on-year in August compared with 6.0% the previous month and -0.7% a year ago. All major sectors
recorded improvement: mining rose 12.3% in August (vs 10.7% the previous month), manufacturing 9.3% (vs
5.0%) and electricity 15.3% (vs 8.0%). Within manufacturing, infrastructure and construction goods once again saw
the strongest growth — 14.9% (vs 12.4%). It was followed by capital goods (12.6%), primary goods (12.4%)
intermediate goods (6.5%) and consumer durables (5.7%). Sequentially, IIP grew 1.4% on a seasonally adjusted
basis. Electricity saw the strongest sequential growth, followed by mining and manufacturing. Overall, [IP growth
has been higher in the second quarter so far (8.2% in July-August), compared with 4.7% in the first quarter.

[IP growth in infrastructure and construction goods was the strongest, rising 14.9% on-year in August from 12.4%
the previous month. Government capex remained strong — 29.9% higher on-year for the Centre and 27.6% for 16
major states.
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Figure 11: Industrial goods clock highest growth
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Industrial activity in the country is expected to slow in the coming months. S&P Global’'s PMI for domestic
manufacturing moderated to 57.5 in September from 58.6 the previous month. Among other high frequency
indicators, e-way bills slowed in September, but railway freight and auto sales recorded higher growth. That said,
India’s industrial activity has been stronger than other major economies. S&P Global PMI manufacturing was lower
for the United States (US) at 49.8 in September, Eurozone at 43.4 and China at 50.6. PMI reading above 50
indicates expansion and below 50, contraction.

The external environment will be a bigger drag on domestic industrial growth, as western advanced economies
slow in the second half. Interest rates are expected to stay higher for longer, with no rate cut expected in the US
and Europe before 2024 second half. Rising crude oil prices amid fresh geopolitical flare-ups have given rise to
renewed risks of heightening inflationary pressures. Manufacturers are also likely to see their input costs spiralling.

Domestic demand may remain supportive of growth. The latest RBI survey shows consumer confidence reaching a
four-month high in September. Manufacturers remain highly optimistic about the demand conditions, while bankers
expect further improvement in loan demand in the second half of the fiscal.

However, monsoon remains a risk to rural demand. With the rains extremely uneven this year and ending 6%
below the long period average, kharif sowing has been mixed across crops. While sowing of paddy, sugarcane and
coarse cereals was higher, that of pulses and oilseeds was lower. Rabi output also faces risks from low reservoir
levels.

Also, the impact of the RBI rate hikes, which typically transmits with a lag, will likely play out in the second half this
year. Due to these factors, CRISIL expects GDP growth to slow after the peak of 7.8% reached in the first quarter
of fiscal 2024. Overall, CRISIL expects GDP growth at 6.4% this fiscal 2024, compared with 7.2% the previous
year.

1.6.7 Per capita national income

The national income is the total amount of income accrued to a nation from various economic activities during a
specified period which is generally taken as a year’s time. National income helps to understand the standard of
living of the people residing in a nation. It also helps in economical decision making. The more the national income,
more is the economic growth.

India’s per capita income is expected to rise to Rs 96,522 in fiscal 2023 from Rs 63,462 in fiscal 2012 with a
compound annual growth rate of 3.89%. In fiscal 2023, per capita income is expected to rise by 5.5% against 7.5%
in fiscal 2022 although on a lower base of the pandemic-affected fiscal 2021.
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Some of the reasons for India’s poor national income are its large population, largely agrarian economy, lack of
industrial development as well as difference in socioeconomic conditions across the states. However, recent fiscal
measures, emphasis on manufacturing through ‘Make in India’ and various packages for economic revival have
helped India to grow faster. Opportunities for employment, increased private consumption along with positive
consumer sentiments are expected to support higher GDP growth and per capita national income in future.

Figure 12: All-India per capita NNI at constant prices
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1.6.8 Currency

The rupee remained under pressure in September, depreciating 0.3% sequentially to average 83.07/$ compared
with 82.79/$ in August. It reached a record low of 83.3 on September 19 on renewed strength in the US dollar and
increasing foreign capital outflows. The month saw net foreign capital outflows — for the first time in six months - led
by rising oil prices and associated risks for India, Fed’'s hawkish outlook and the increase in US treasury yields that
attracted investments. In addition, the dollar too gained considerably during the month. Despite the weakness, the
rupee remained one of the better performing emerging market currencies during the month.

Figure 13: Rupee slumps further in September
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The US Dollar Index (DXY), which measures the greenback’s strength against a basket of six currencies, grew
further in September. It rose 2.2% on-month to 105.33 on account of a couple of factors such as anticipation of a
continued hawkish monetary policy by the US Federal Reserve (Fed), leading to expectations that interest rates will
remain elevated for an extended period. Meanwhile, economic data continued to signal the economy’s resilience,
with the ISM Manufacturing PMI indicating the smallest contraction in factory activity in nearly a year for
September.

Figure 14: Dollar muscles its way back in September 2023
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The rupee is likely to average 83 against the dollar by March 2024 compared with 82.3 in March 2023 — a mild
depreciation on-year. While a lower current account deficit will support the rupee, volatile external financing
conditions could exert some pressure on the domestic currency.

1.7 Raising the long-term potential

Domestic economic growth hinges on revival in private consumption, lowering of banks’ non-performing assets
(NPAs), improvement in the investment climate and many more such factors. The Gol has taken the following steps
in this regard:

e Post-pandemic policies to revive the economy: The Indian government has initiated several measures to
revive the economy from the pandemic-induced stress, including SIDBI schemes for special liquidity support to
micro, small and medium enterprises (MSMES), state compensation schemes, increase in the threshold of
default under Section 4 of the Insolvency and Bankruptcy Code, 2016 (IBC), among others. These are short-
term measures, but likely to support long-term growth of the country as the economy recovers from the
pandemic

e Union Budget 2023-24: The growth-centric and expansionary budget of fiscal 2024 focuses on giving a boost
to investment in infrastructure and productive capacity, ultimately leading to rise in growth and employment.
Some of the key announcements include:

— Rs 10 lakh crore capital investment, a steep increase of 33% for the third year in a row, to enhance
growth potential and for job creation, crowd-in private investments, and provide a cushion against
global headwinds.
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- Investment of Rs 75,000 crore, including Rs 15,000 crore from private sources, for 100 critical transport
infrastructure projects, for last- and first-mile connectivity at ports, coal, steel, fertilisers, and food
grains sectors.

- New Infrastructure Finance Secretariat established to enhance opportunities for private investment
in infrastructure.

- Continuation of 50-year interest-free loan to state governments for one more year to spur investment in
infrastructure and to incentivise them for complementary policy actions.

- Capital outlay of Rs 2.40 lakh crore has been provided for the railways

- Urban Infrastructure Development Fund (UIDF) will be established through use of priority sector
lending shortfall, which will be managed by the National Housing Bank, and will be used by public
agencies to create urban infrastructure in Tier 2 and Tier 3 cities.

e Improve the investment climate through the ease of doing business: The Gol has initiated a number of
measures to ease its business environment, such as Goods and Services Tax (GST) and the insolvency law,
and a number of other steps such as introducing an online single-window model for providing clearances and
filing compliances, establishing the Central Registration Center, removing the Foreign Investment Promotion
Board for fast-tracking foreign investments, and setting up a National Investment and Infrastructure Fund. The
country has adopted a carefully designed approach to reform, with an aim to improve the business regulatory
environment over the course of several years and is now among the top 10 improvers. India’s position in the
World Bank’s Ease of Doing Business (EODB) rankings improved to 63 in 2020 from 142 in 2015; thus, it has
maintained its position in the top 100 for the third straight year. However, it is still far behind large Asian
economies such as China and other Brazil, Russia, India, China and South Africa (BRICS) countries. The
EODB rankings of two other BRICS countries, i.e., Russia and China, have also improved impressively — to 28
and 31 in 2020 from 62 and 90 in 2015, respectively.

Table 5: EODB rankings

116 92 134 96 41

2014

2015 120 62 142 90 43
2016 116 51 130 84 73
2017 123 40 130 78 74
2018 125 35 100 78 82
2019 109 31 77 46 82
2020 124 28 63 31 84

Note: The World Bank has discontinued the Doing Business Report (Press release dated September 16, 2021)
Source: World Bank, CRISIL Consulting.

Moreover, India’s ranking in the Global Innovation Index improved to the 40th position in 2022 from the 81st
position in 2015. That said, among its BRICS peers, India continued to lag China, but lead Russia in 2022.

Table 6: Global Innovation Index ranking

61 49 76 29 53

2014
2015 70 48 81 29 60
2016 69 43 66 25 54
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69 45 60 22 57

2017

2018 64 43 63 10 65
2019 66 46 52 14 63
2020 62 a7 48 14 60
2021 57 45 46 12 61
2022 54 47 40 11 61
2023 49 51 40 12 59

Source: Global Innovation Index WIPO, CRISIL Consulting

e Monetary policy: In its monetary policy in April 2022, the RBI had replaced the reverse-repo rate with a new
standing deposit facility (SDF) rate as the floor of the policy corridor under the liquidity adjustment facility
(LAF). The marginal standing facility (MSF) rate will remain at the corridor’s upper end. The central bank
restored the LAF policy corridor to the pre-pandemic symmetric width of 50 bps. Thus, the SDF will move 25
bps below, and MSF will stand 25 bps above the repo rate. In its monetary policy statement dated June 08,
2023, the Monetary Policy Committee decided to keep the policy repo rate under the LAF unchanged at 6.50
per cent. The SDF rate remained unchanged at 6.25 per cent and the MSF rate and the Bank Rate at 6.75 per
cent. The MPC also decided to remain focused on withdrawal of accommaodation to ensure that inflation
remains within the target going forward, while supporting growth.

e Passage of key bills: The government has passed several key bills over the past few fiscals — the Companies
(Amendment) Bill, 2020, which seeks to lower the penalties and peruse the need to decriminalise some
offences by making recommendations to the Gol; the Banking Regulation (Amendment) Bill, 2020, which
strives to amend the act with regard to cooperative banks; and the IBC (Second Amendment) Bill, 2019, which
aims at streamlining issues of troubled companies, protect corporate debtors and prevent unnecessary
revocation of insolvency proceedings under the IBC.

e Boost infrastructure: The capital expenditure and effective capital expenditure, which are budgeted at Rs10
lakh crore and Rs 13.7 lakh crore will account for 3.3% and 4.5% of GDP, respectively. The Budget speech
also enumerated the measures to be undertaken by the Gol to support the states and the private sector in
boosting investments in infrastructure.

e Thrust on manufacturing: The government has made some progress in improving labour market efficiency
through various programmes such as Skilling India and Make in India. The sector has shown strong resilience
despite lockdowns and has remained above the 50 (the mark separating expansion from contraction).
However, the overall reform process remains gradual in the manufacturing sector

e Consumption growth: Given the favourable demographics and rising disposable income, the growing middle-
class population is expected to help recover and eventually spur consumption growth in India. However, amid
the raging pandemic, keeping inflation and interest rates in check is important to support consumption

e Development of financial markets: To develop the financial markets, the government has instituted steps such
as Jan Dhan Yojana, a better monetary policy framework and the passage of bankruptcy code (amendment).
Further, capital market regulator, the Securities and Exchange Board of India (SEBI), approved the framework
for business trusts in India: real estate investment trusts (REITs) and infrastructure investment trusts (InvITs),
both of which are new asset classes for investors. While REIT is an investment vehicle that allows
monetisation of real estate assets, InvIT helps promoters monetise their completed infrastructure projects
(having concessionaire/development agreement). In the budget, the government approved 100% FDI for
insurance intermediaries and increased its FDI limit in the sector to 74% from 49%. This step, along with the
emerging digital gold investment options and the platform for infra-debt financing, will help deepen Indian
financial markets

Consulting 22



Market Intelligence RISIL
& Analytics CRIS

An S&P Global Company

e Digitalisation: The government has been quick to board the technology bandwagon with its Digital India
programme, which aims to speed up financial inclusion and deliver government services electronically, by
increasing internet connectivity and improving online infrastructure. Digitisation and digitalisation will create an
efficiency-led growth spurt over the medium term. In the 2023-24 budget, the government announced certain
initiatives in the digital space, including Digital Public Infrastructure for Agriculture, National Digital Library for
Children and Adolescents, fintech services, Skill India digital platform, data embassy, fiscal support for digital
public infrastructure, etc.

1.8 Atmanirbhar Bharat Abhiyan

Production Linked Incentives (PLIs) in the 14 sectors for the Atmanirbhar Bharat vision received outstanding
response, with a potential to create 60 lakh new jobs.

The five focus points of the Atmanirbhar Bharat Abhiyan are economy, infrastructure, system, vibrant demography
and demand. Its five phases are:

Phase I: Businesses, including MSMEs

Phase II: Poor, including migrants and farmers
Phase IlI: Agriculture

Phase IV: New horizons of growth

Phase V: Government reforms and enablers

Table 7: Sector-wise focus of Atmanirbhar Bharat

Government
Sector Key schemes
spend

e Rs 4500 crore Production Linked Incentive Scheme ‘National Programme on High
Efficiency Solar PV Modules’. This was further increased by Rs 19,500 crore in the budget
for fiscal 2023, taking it to Rs 24,000 crore; in Tranche | 8.7 GW and in Tranche Il 39.6
GW capacity were allocated for domestic solar module manufacturing capacity under PLI.

e Phase — Il of Grid Connected Rooftop Solar Programme for achieving 40 GW capacity
from rooftop solar by 2022

e  Public procurement (Preference for ‘Make in India’) to provide for purchase preference
(linked with local content) in respect of renewable energy (RE) sector

Renewable ~Rs 24,000 ® Implementation of Pradhan Mantri Kisan Urja Suraksha Utthan Mahabhiyan (PM KUSUM)
energy crore scheme; MNRE, in November 2020, scaled up and expanded the PM KUSUM scheme to
add 30.8 GW by 2022 with central financial support of Rs 34,422 crore. The scheme has
been extended till March 31, 2026

e Approved Models & Manufacturers of Solar Photovoltaic Modules (Requirement for
Compulsory Registration) Order, 2019

e List of manufacturers and models of solar PV modules recommended under ALMM Order
e Scheme of grid connected wind-solar hybrid power projects

e Basic customs duty (BCD) of 25% on solar cells and 40% on modules, respectively,
effective April 1, 2022
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Government
Sector Key schemes
spend

e Rs 1.35 lakh crore liquidity infusion for discoms via Power Finance Corporation/ Rural
Electrification Corporation (PFC/ REC) against receivables

An S&P Global Company

Power e Rebate for payment to be received by generation companies (gencos) to be passed on to
distribution Nil industrial customers
companies e Revamped distribution sector scheme (RDSS) to help discoms improve their operational
(discoms) efficiencies and financial sustainability by providing result-linked financial assistance;

outlay of Rs 3,03,758 crore over 5 years i.e., fiscals 2022 to 2026. The outlay includes an
estimated Government Budgetary Support (GBS) of Rs 97,631 crore.

e Rs 1 lakh crore agriculture infrastructure financing fund for the development of farm gate

infrastructure for farmers
Agriculture

i Nil e 25 lakh new Kisan Credit Cards distributed with loan disbursement of Rs 25,000 crore
inance
e Rs 1.87 lakh crore disbursed through the PM Kisan scheme
e Rs 29,500 crore refinancing assistance provided through NABARD
e Amendment in the Essential Commodities Act for deregulation of sales of agriculture
produce, including field crops, onion and potato
P e Working capital limit of Rs 6,700 crore sanctioned for procurement of food grains to state
gricufture overnment entities
procurement Rs 4,000 crore . - ;
and sales e Rs 3,500 crore allocated for the distribution of 5 kg rice/wheat and 1 kg pulses to 8 crore
non-card holder migrants
e Rs 500 crore allocated under Operation Greens for facilitation of sales of horticulture
produce through 50% subsidy on storage and transport
e Additional allocation of Rs 40,000 crore for Mahatma Gandhi National Rural Employment
Guarantee Act (MGNREGA)
e Rs 20,000 crore for fisherman over the next five years under Pradhan Mantri Matsya
Sampada Yojana
Agri-allied Rs 72,500 4 Rs 13,343 crore for eradication of foot and mouth disease in Indian livestock population
crore .
Rs 15,000 crore for Animal Husbandry Infrastructure Development Fund (AHIDF)
e Rs 4,000 crore for enhanced cultivation of herbal and medicinal plants
e Rs 500 crore for the Indian apiculture industry
e Rs 10,000 crore for formulation of micro food enterprises
e Expected to offer 500 mineral blocks, including 50 coal
e Promoting commercial coal mining (ordinance to remove captive end-use restriction
passed in January 2020); government to expedite policy formulation and auction process
Mining Nil e Government to allow composite exploration/auction of coal bed methane reserves for

extraction

e Rebate offered on revenue sharing quantum to incentivise early operationalisation/ higher
produce

e Provision of Rs 50,000 crore for evacuation infrastructure
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Government
Sector Key schemes
spend

e PLI Scheme for IT Hardware manufacturing herald a new era in laptops, tablets, all-in-one
personal computers (PCs) and servers electronics manufacturing

An S&P Global Company

e Extends an incentive of 4% to 2%/1% on net incremental sales (over base year of FY
2019-20) of goods under target segments that are manufactured in India to eligible

Heavy companies, for a period of four years (FY2021-22 to FY 2024-25)
electronics & e  Ministry of Electronics and IT approved 14 eligible applicants
IT hardware Rs.7,352 Crore ry pp g pp

e Incentives worth Rs. 7,325 Crore will be provided over four years

e  Production worth Rs. 1.61 Lakh Crore and exports worth Rs. 60 thousand Crore estimated
in four years.

e It will bring additional investments of Rs. 2,517 Crore and create 36,066 additional
employment opportunities in four years

e Incentives worth Rs.6,322 crores to be provided over five years for manufacturing of
specialty steel

e Duration of the scheme will be five years, from 2023-24 to 2027-28

. . Rs. 6,322 e There are 3 slabs of PLI incentives, the lowest being 4 % and highest being 12% which
Specialty still

Crore has been provided for electrical steel (CRGO).
e Scheme to attract an additional investment of about Rs.40,000 crore
e Itis expected that the specialty steel production will become 42 million tonnes by the end
of 2026-27
e Rs 18,100 crore under PLI scheme for Advanced Chemistry Cell (ACC) Battery Storage in
India launched in October to achieve 50 GWh manufacturing capacity
New Energy e Green Hydrogen Policy launched in February 2022 to facilitate production of green

hydrogen/green ammonia

e PLI scheme on green hydrogen manufacturing with an initial outlay of Rs 19,744 crore
with an aim to boost domestic production of green hydrogen

Source: Official portal of the Government of India; various ministries, PIB press releases, CRISIL Consulting

1.9 Overview of National Infrastructure Pipeline (NIP)

Over the period from fiscal years 2008 to 2017, India's infrastructure investment was approximately Rs. 60 lakh
crore, which is equivalent to $1.1 trillion based on the average exchange rates of those respective years.
Specifically, during the 11th Five Year Plan (fiscal years 2008 to 2012), the investment in infrastructure reached Rs.
24 lakh crore, and during the subsequent 12th Five Year Plan (fiscal years 2013 to 2017), it increased to Rs. 36
lakh crore, both figures being measured at current prices.

Figure 15: India’s infrastructure investment trend since fiscal 2013
(Rs lakh crore)
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Source: Report of the Task Force National Infrastructure Pipeline (NIP) - DEA, CRISIL Consulting
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From fiscal years 2013 to 2019, approximately 85% of India’s total infrastructure investment was allocated to
several key sub-sectors, namely power, roads and bridges, urban development, digital infrastructure, and railways.
Funding for power and roads and bridges predominantly came from both the central government and state
governments, with some involvement from the private sector. On the other hand, investments in the digital sector
were mainly driven by the private sector, while the irrigation sector saw a major share of investments made by the
state governments.

In his Independence Day address in 2019, the Hon’ble Prime Minister emphasized a significant investment of Rs.
100 lakh crore in infrastructure projects, encompassing both social and economic aspects, to be spread out over
the next five years.

To realize this ambitious goal, a Task Force was established under the approval of the finance minister to devise
the National Infrastructure Pipeline (NIP) for each fiscal year, covering the period from FY 2019-20 to FY 2024-25.
The Task Force, headed by the Secretary of the Department of Economic Affairs (DEA), comprises members such
as the CEO of NITI Aayog, the Secretary of Expenditure, the Secretaries of the Administrative Ministries, and the
Additional Secretary of Investments from DEA, along with the Joint Secretary of the Investment Promotion Fund
(IPF), DEA, serving as the Member Secretary.

The estimated total capital expenditure in infrastructure sectors in India from fiscal years 2020 to 2025 is
approximately Rs. 111 lakh crore.

Figure 16: Sector-wise break-up of capital expenditure of Rs 111 lakh crore during fiscals 2020-2025

Agricultural and food
Industrial infrastructure, 4% Digital infrastructure, 4% processing

\\ infrastructure, 3%

Railways,
12%

Social infrastructure, 4%

Rural infrastructure, 7%

Roads, 18%

Urban, 17%

Source: Report of the Task Force National Infrastructure Pipeline (NIP) - DEA, CRISIL Consulting

Table 8: Sector-wise annual capital expenditure estimated in infrastructure (Rs crore)

0 ‘ 0 0
Depa e pha 0
Energy 233,607 441,522 442,372 468,134 497,768 466,821 139,778 2,690,003
Roads 332,559 383,283 356,966 252,780 240,761 332,659 134,815 2,033,823
Railways 133,387 262,465 308,800 273,831 221,209 167,870 0 1,367,563
Ports 13,357 18,104 20,649 15,863 7,724 10,002 35,495 121,194
Airports 18,667 21,655 24,820 21,334 25,386 5,141 26,445 143,448
Urban 298,174 462,208 404,134 234,858 217,164 159,862 142,867 1,919,267
Digital
communicati 78,356 61,847 54,538 38,719 38,119 38,093 0 309,672
on
Irrigation 114,463 200,615 175,669 137,358 115,281 70,474 80,612 894,473
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Department

Rural

. 140,313
infrastructure

176,803

210,811

111,877

107,057

27,055

0 773,915

Agriculture
and food
processing
infrastructure

3,570

3,895

3,626

1,923

1,176

649

153,889 168,727

Social

infrastructure

56,608

78,315

85,044

55,314

46,147

25,945

46,012

393,386

Industrial
infrastructure

19,070

43,066

44,845

35,129

23,021

10,520

139,306

314,957

Total

1,442,131

2,153,779

2,132,274

1,647,122

1,540,813

1,315,091

899,218

1.1130,428

Source: Report of the Task Force National Infrastructure Pipeline (NIP) - DEA, CRISIL Consulting

India will spend nearly Rs 143 lakh crore on infrastructure in seven fiscals through 2030, more than twice the ~Rs
67 lakh crore spent in the previous seven starting fiscal 2017. Of the total, ~Rs 36.6 lakh crore will be green
investments, marking a 5x rise compared with fiscals 2017-2023. While the lion's share will be by the government,
the private sector is increasingly focusing on the energy and transportation sectors. The biggest share in green
investments, of ~Rs 30.3 lakh crore, will be in renewable energy (RE), followed by Rs 6.3 lakh crore in
transportation.

Table 9: Huge investments lined up in Infrastructure

Total investments (Rs. Lakh Crores) Green Investments (Rs. Lakh Crores)

FY17-FY23E FY24-FY30P FY17-FY23E FY24-FY30P
Core infra 50.4 96.8 NA NA
Energy 15.5 39.1 6.6 30.3
Transport 0.8 7.0 0.6 6.3
Overall infrastructure 66.7 142.9 7.2 36.6

Source: CRISIL Consulting

1.9.1 Energy

The energy sector comprises conventional power, renewable energy (RE), and petroleum and natural gas. Among
these, the power sector receives the most significant portion of infrastructure investments. As India's economy
develops, urbanization expands, and electricity access improves, there is a projected rapid growth in energy
consumption to meet these demands. Despite this growth, India's per capita energy consumption remains
comparatively low, especially when compared to other developing countries. To address this disparity, substantial
investments are required in the sector to establish new energy capacities and upgrade existing ones.

The power sector is expected to witness a total capital expenditure of Rs. 1,410,428 crore during fiscal years 2020
to 2025, funded by both the central government and state governments. For the specific projects assigned to
Central Public Sector Undertakings (CPSUs) and private players, the estimated expenditure of Rs. 953,895 crore
can be broken down as follows: Rs. 326,811 crore for electricity generation projects, Rs. 323,034 crore for
electricity distribution projects, and Rs. 304,050 crore for electricity transmission projects. The summary of projects
is given below:

Table 10: Summary of key projects under NIP in Power sector

Caegory ——— Estmated Capex over FY20-F25 (Rocrore) |
Generation 326,811
NTPC 119,991
NHPC 44,049
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Category Estimated Capex over FY20-FY25 (Rs crore)

THDC 10,385
SJVN 10,334
DvC 2,848
State (Hydro) 75,375
Private (Hydro) 63,829
Distribution 323,034
DDUGJY, IPDS, Proposed New Scheme 323,034
Transmission 304,050
PGCIL 65,500
DVC 549
State 190,001
Private 48,000
States 456,533
Total 1,410,428

Source: Report of the Task Force National Infrastructure Pipeline (NIP) - DEA, CRISIL Consulting
Regarding generation, the projects consist of establishing new and expanding existing super thermal power
stations like Lara super thermal power station and Barh super thermal power station, along with the development of
hydropower plants managed by NHPC, such as Dibang, Tawang — 1&ll, Teesta — IV, in addition to solar PV plants

overseen by THDC.

In the domain of transmission, significant endeavors are being undertaken by Power Grid Corporation of India Ltd
(PGCIL), which involve projects such as the HVDC Bipole Link connecting the western and southern regions, the
interstate Green Energy Corridor Transmission Link, and the construction of substations.
Concerning the distribution segment, numerous initiatives are being implemented under the Integrated Power

Development Scheme (IPDS) and Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY). These initiatives aim to
strengthen the distribution network in both urban and rural areas, with the ultimate goal of providing uninterrupted

power supply.

Table 11: Capital expenditure estimated over FY20 to FY25 in Power sector

4

Generation 30,056 53,819 63,789 63,474 64,982 50,690 326,811
Distribution 21,127 42,000 44,207 60,000 70,000 85,700 323,034
Transmission 54,875 53,897 50,712 51,522 51,522 41,522 304,050
States 58,081 75,834 63,027 48,491 38,732 33,090 456,533
Total 164,140 225,551 221,734 223,487 225,236 211,002 1,410,428

Source: Report of the Task Force National Infrastructure Pipeline (NIP) — DEA, CRISIL Consulting

The categories of projects included under renewable energy are solar, wind, small hydro and bio power. The capital expenditure

for these projects is estimated at Rs 929,500 crore.

Table 12: Summary of key projects under NIP in Renewable energy sector

Category Target by Dec 25 (in GW) Capex over FY20-FY25 (Rs crore)
Solar 149.70 472,000
Wind 96.99 419,300
Small hydro power 7.00 23,500
Bio power 12.04 14,700
Total 265.73 929,500

Source: Report of the Task Force National Infrastructure Pipeline (NIP) — DEA, CRISIL Consulting
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Table 13: Capital expenditure estimated over FY20 to FY25 in Renewable sector
Category FY20 FY21 FY22 FY23 | Fv24
Total 30,500 151,000 144,000 170,000 217,000

Total
929,500

FY25
217,000

Source: Report of the Task Force National Infrastructure Pipeline (NIP) — DEA, CRISIL Consulting

1.9.2 Roads and Transportation

Over the past decade, the roads sector has witnessed substantial investment. It has been a pioneer in introducing
various innovative public-private partnership (PPP) models, and its contractual framework is notably robust
compared to other sectors. These factors have played a crucial role in attracting significant investments from
private entities into the sector. However, there remains a pressing need to enhance connectivity since national and
state highways account for only 4.7% of surfaced roads in India. It becomes essential to strengthen the hinterland
connectivity, linking ports, consumption centers, metros, Tier-2 cities, and strategically important locations. This
way, people and goods can be transported more efficiently and quickly.

The roads sector is projected to witness a total capital expenditure of Rs. 2,033,823 crore from fiscal years 2020 to
2025, funded by both the central government and state governments. A total of 1,820 projects have been identified
for implementation during this period. The estimated capital expenditure for these projects, solely by the central
government, is approximately Rs. 13.8 lakh crore over the same fiscal years 2020 to 2025.

Table 14: Summary of key projects under NIP in Road sector

Category No of projects Length (km) Capex over FY20-FY25 (Rs crore)
National highways 1,815 87,162 1,280,638
Expressways 5 2,142 101,742
Total 1,820 89,304 1,382,380

Source: Report of the Task Force National Infrastructure Pipeline (NIP) — DEA, CRISIL Consulting

The projects encompass the development of new expressways like the Delhi-Mumbai Expressway and Bengaluru-
Chennai Expressway, along with various initiatives for four-laning, two-laning, or widening of current highways.
Additionally, numerous projects focus on enhancing highway safety, which involves upgrading or reconstructing
existing roads and bridges, as well as constructing Railway Over Bridges (ROBSs) at level crossings.

Table 15: Capital expenditure estimated over FY20 to FY25 in Road sector

CRISIL

An S&P Global Company

atego 0 4 ota
Centre 247,838 259,714 251,695 172,484 170,238 280,411 1,382,380
State 84,721 123,569 105,271 80,296 70,523 52,249 651,444
Total 332,559 383,283 356,966 252,780 240,761 332,659 2,033,823

Source: Report of the Task Force National Infrastructure Pipeline (NIP) - DEA, CRISIL Consulting

1.9.3 Railways

Indian Railways has made substantial investments to improve safety, increase train speeds, enhance freight
efficiency, upgrade passenger amenities, and ensure better connectivity. To stay competitive with other
transportation modes, there is an immediate requirement to modernize and expand the railway infrastructure.
Therefore, involving the private sector becomes crucial to attract additional funds and efficiency, ultimately leading
to the enhancement of railway infrastructure.

Table 16: Summary of key projects under NIP in Railways sector

Category No of projects Capex over FY20-FY25 (Rs crore)
New lines/gauge conversion 259 440,072
Capacity augmentation 266 247,985
Dedicated Freight Corridor 7 166,171
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Category No of projects Capex over FY20-FY25 (Rs crore)
Rolling stock 31 275,539
High-speed rail 2 110,647
Others 159 118,406
Total 724 1,358,820

Source: Report of the Task Force National Infrastructure Pipeline (NIP) - DEA, CRISIL Consulting

There are approximately 259 projects, accounting for around 33% of the estimated capital expenditure, focused on
constructing new railway lines or gauge conversion. Another 266 projects, representing about 18% of the estimated
capital expenditure, are aimed at augmenting the railway capacity. Additionally, 7 projects, making up
approximately 12% of the estimated capital expenditure, are dedicated to constructing Dedicated Freight Corridors
(DFC). Furthermore, 31 projects, accounting for approximately 20% of the estimated capital expenditure, are
related to the production of locomotives and rolling stocks. Two projects, comprising about 8% of the estimated
capital expenditure, are dedicated to the development of a high-speed network. Lastly, 159 projects, representing
approximately 9% of the estimated capital expenditure, focus on coach and freight terminals, as well as
maintenance sheds.

Table 17: Capital expenditure estimated over FY20 to FY25 in Railway sector

atego 0 7 ota
Centre 132,463 260,811 307,466 272,024 219,747 166,309 1,358,820
State 924 1,655 1,334 1,808 1,462 1,560 8,743
Total 133,387 262,465 308,800 273,831 221,209 167,870 1,367,563

Source: Report of the Task Force National Infrastructure Pipeline (NIP) - DEA, CRISIL Consulting

1.9.4 Civil construction (Urban Infra)

In recent times, urban infrastructure has gained increasing significance due to its correlation with economic growth,
poverty reduction, and overall quality of life. Urban local bodies often face financial constraints, prompting the
exploration of new funding methods like land leasing, value capture finance, and asset monetization to secure
additional resources for improving urban infrastructure. India requires substantial investments to enhance urban
services, including water supply, solid waste management, sewerage systems, storm water drains, urban mobility,
and the development of public spaces.

Table 18: Summary of key projects under NIP in Urban infrastructure sector

Category No of projects Capex over FY20-FY25 (Rs crore)
Affordable Housing 98 540,711

Urban Transport / MRTS (Mass Rapid Transit System) 50 573,366

Street Lighting / Solid Waste Management (Smart City Mission) 809 131,460

Water Supply and Sanitation / Green Parks / Sewage Treatment

Plant (AMpFSJT) ’ 405 47,382

Water supply, rejuvenation of water bodies, wastewater collection

and treatment (Jal Jeevan Mission) i 279,492

Total 1,362 1,572,410

Source: Report of the Task Force National Infrastructure Pipeline (NIP) - DEA, CRISIL Consulting

Table 19: Capital expenditure estimated over FY20 to FY25 in Urban infrastructure sector

atego 0 4 ota
Centre 271,698 421,412 362,144 194,608 183,773 138,776 1,572,411
State 26,475 40,796 41,990 40,251 33,391 21,086 346,856
Total 298,174 462,208 404,134 234,858 217,164 159,862 1,919,267

Source: Report of the Task Force National Infrastructure Pipeline (NIP) - DEA, CRISIL Consulting
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2 India’s power sector

2.1 Review of the sector

2.1.1 Evolution and structure

India’s power sector is highly diversified, with sources of power generation ranging from conventional (coal, lignite,
natural gas, oil, hydro and nuclear power) to viable, non-conventional sources (such as wind, solar, and biomass
and municipal waste). T&D infrastructure has expanded over the years for evacuation of power from generating
stations to load centres through the intra-state and inter-state transmission system (ISTS).

The sector is highly regulated, with various functions being distributed between multiple implementing agencies.
The three chief regulators for the sector are: the Central Electricity Regulatory Commission (CERC), the Central
Electricity Authority (CEA), and the State Electricity Regulatory Commissions (SERCs).

Figure 17: Institutional and structural framework

Regulator Policy maker
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Note: APTEL - The Appellate Tribunal for Electricity; CERC- Central Electricity Regulatory Commission; CEA - Central Electricity Authority;
CTUIL: Central Transmission Utility of India Limited; WRLDC - Western Regional Load Despatch Centre; ERLDC - Eastern Regional Load
Despatch Centre; SRDLC - Southern Regional Load Despatch Centre; NLDC: National Load Despatch Centre, NRLDC - Northern Regional
Load Despatch Centre; NERLDC - North-Eastern Regional Load Despatch Centre; POSOCO: Power System Operation Corporation, SLDC -
State Load Despatch Centre; CTU - Central Transmission Utility; STU - State Transmission Utility

Source: CRISIL Consulting

The Ministry of Power (MoP) works in close coordination with the CERC and CEA. While the CERC's role is more
of a regulator for approving tariffs of central utilities, approving licenses, etc., the CEA is primarily a technical
advisor focused on planning, i.e., estimating power demand and generation and transmission capacity.

2.1.2 Key policy and regulatory reforms in support of RE growth

The development of grid interactive renewable power has essentially taken off with the Electricity Act 2003, which
mandates the SERCs to promote cogeneration and generation of electricity from renewable energy (RE) sources
by providing suitable measures for connectivity with the grid and sale of electricity and fix certain minimum
percentages for purchase of renewable power in the area of each distribution licensee. In June 2008, a National
Action Plan on Climate Change (NAPCC) was announced, which included eight major national missions, with the
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one on solar energy the Jawaharlal Nehru National Solar Mission (JNNSM) being central. The JINNSM was
launched in January 2010, with a target of 20 GW grid solar power. In June 2015, this target was increased to 100
GW by 2022 and a cumulative target of 175 GW of RE capacity addition by 2022 was set which included 100 GW
from solar, 60 GW from wind, 10 GW from bio-power, and 5 GW from small hydropower.

Furthermore, the Gol has committed in the COP 26 summit to reduce its emission to net zero by 2070. To achieve
the said target India updated its intended nationally determined contributions (NDCs) in August 2022, for the period
up to 2030. India set an ambitious target of achieving 500 GW of non-fossil fuel-based capacity addition, 50% of
energy needs from non-fossil fuels, reduction of emissions by 1 billion tonnes between 2021 and 2030 and
emissions intensity of the GDP by 45% by 2030. This is expected to provide further impetus to the renewable
energy segment.

In the past 5 years, the government has taken several initiatives to promote RE in the country:
e Permitting foreign direct investment (FDI) up to 100% under the automatic route

e Waiver of ISTS charges for inter-state sale of solar and wind power for projects to be commissioned by June
30, 2025

e Declaration of trajectory for renewable purchase obligation (RPO) and energy storage obligation (ESO)
wherein trajectory for RPO for wind, hydro purchase obligation (HPO) and other RPOs has been laid down up
to fiscal 2030

e Setting up of ultra-mega renewable energy parks to provide land and transmission to RE developers on a
plug-and-play basis

e Laying of new transmission lines and creating new sub-station capacity for evacuation of renewable power
under the Green Energy Corridor (GEC) Scheme

e Standard bidding guidelines for tariff based competitive bidding process for procurement of power from grid-
connected solar PV and wind projects

e Generation-based incentive (GBI) is being provided to the wind projects commissioned on or before March
31, 2017

e Electricity (Promoting Renewable Energy through Green Energy Open Access) Rules, 2022 in order to further
accelerate the RE programme with the end goal of ensuring access to affordable, reliable, sustainable and
green energy for all

e Letter of credit (LC) or advance payment to ensure timely payment by distribution licensees to RE generators

e National Green Hydrogen Mission for the development of green hydrogen production capacity of at least 5
million tonne per annum (mtpa) with an associated RE capacity addition of about 125 GW in the country

e Renewable generation obligation (RGO) issued by MoP for the companies installing new coal/lignite based
thermal power plants and having the commercial operation date of the project on or after April 1, 2023. These
projects would have to establish/procure an RE capacity of a minimum of 40% of the thermal plant capacity

e Issued Transmission System plan for integration of over 500 GW RE capacity by 2030 which include
8,120 ckm of high voltage direct current (HVDC) transmission corridors (+800 kV and +350 kV), 25,960 ckm of
765 kV AC lines, 15,758 ckm of 400 kV lines and 1,052 ckm of 220 kV cable at an estimated cost of Rs 2.44
lakh crore. It also includes transmission system required for evacuation of 10 GW offshore wind located in
Gujarat and Tamil Nadu at an estimated cost of Rs 0.28 lakh crore.

e Issuance of bidding trajectory for renewable power bids aims to achieve a target of 280 GW solar capacity
(of the 500 GW of installed capacity from non-fossil sources) by 2030. The bids for 40 GW of solar energy
capacity per annum, of the total trajectory of 50 GW RE capacity are to be issued each year from fiscal 2024
through fiscal 2028
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e The viability gap funding for Battery storage proposed in the budget for fiscal 2024 with capacity of 4000
MWh. An outlay of Rs 3,500 crore is expected by the central government to support the VGF. Central
government also issued guidelines to promote pump storage projects.

2.2 Review of power demand-supply scenario in India

2.2.1 Power supply mix

The total installed generation capacity at the end of March 2023 was 416 GW, of which ~89 GW of capacity was
added over fiscals 2017-23. The overall installed generation capacity has grown at a CAGR of 6.8% over fiscals
2012- 23. Coal and lignite-based installed power generation capacity has maintained its dominant position over the
years and accounts for ~51% as of March 2023. However, RE installations (including large hydroelectric projects),
have reached ~172 GW capacity as on March 2023, compared with 63 GW as on March 2012, constituting ~41%
of total installed generation capacity as of date. This growth has been led by solar power, which rapidly rose to ~67
GW from 0.9 GW over the same period.

Figure 18: Details of installed capacity

Source wise installed capacity as on
March 2023 (GW)

RE capacity as on March 2023 (GW)

Coal Large Hydro
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*Renewable capacity excluding large hydro
Source: CEA, CRISIL Consulting

The Electricity Act, 2003 and competitive bidding for power procurement, implemented in 2006, encouraged the
participation of private market participants that have announced large capacity additions. As a result of competitive
bidding, capacities of ~22 GW (fiscals 2014-23) were added by the private sector, which accounted for 73.0% of
the total additions. Moreover, a strong government thrust on RE and decreasing tariffs (with falling capital costs and
improving efficiency) also supported RE capacity additions. Investments from marquee foreign funds have also
accelerated growth into the sector. e.g. US investment firm Augment Infrastructure acquired a majority stake

in CleanMax Enviro Energy Solutions Pvt. Ltd. Copenhagen Infrastructure Fund has signed agreement with Amp
Energy India Private Ltd for joint equity investment of over USD 200 million (around Rs 1,500 crore) in renewables.
PTT group bought stake in Avaada Energy. The Norwegian Climate Investment fund, managed by Norfund, and
KLP, Norway’s largest pension company, together committed equity and guarantees for a 168 MW wind power
plant developed by Enel Green Power in India, Tata Power has signed up for MUFG's Sustainable Trade Finance
Facility to expand its clean and green energy portfolio

Consulting 33



Market Intelligence RISIL
& Analytics CRIS

An S&P Global Company

Figure 19: Evolution of all India installed generation capacity (GW)
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Source: CEA, CRISIL Consulting

In 2014, the Gol set a target to achieve 175 GW of renewable energy in India by fiscal 2022, with a focus on solar
energy (100 GW) and wind energy (60 GW), in addition to other renewable energy sources such as small hydro
projects, biomass projects and other renewable technologies (~15 GW).

Between fiscal 2014 and 2023, ~69 GW of conventional power and ~93 GW of renewable power generation
capacities were added. However, beyond fiscal 2018, only 15 GW of conventional power capacity were added
(~2.5 GW of annual capacity addition) as against an average of 11 GW of annual capacity addition witnessed over
the past five years (fiscal 2014-2018). Over the same period, ~56 GW of RE capacity was added with an annual
capacity addition of 11 GW.

Additions in both wind and solar power were driven by strong government focus, which is evident from fiscal and
regulatory incentives, VGF, and execution support in terms of land and evacuation infrastructure. Improved
availability of low cost finance through various instruments/sources would also support RE capacity additions. In
solar power, in particular, further decreases in capital costs and consequently, tariffs, have driven the capacity
additions.

2.2.2 Review of power demand-supply gap

India's electricity requirement has risen at a CAGR of ~4.5% between fiscals 2018 and 2023, while power
availability rose at ~4.6% CAGR on the back of strong capacity additions, both in the generation and transmission
segments. As a result, the energy deficit declined to 0.5% in fiscal 2023 from 0.7% in fiscal 2018. Strengthening of
inter-regional power transmission capacity over the past five years has supported the rapid fall in deficit levels as it
reduced supply constraints on account of congestion and lower transmission corridor availability, thereby lowering
the deficit to 0.6% in fiscal 2019. For fiscal 2022, the average energy deficit across states and UTs stood at 0.4%.
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Figure 20: Aggregate power demand supply (in billion units, or BUs)
(BUs)
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In fiscals 2018 and 2019, power demand grew at 6% and 5% on-year, respectively, led by a low base and gradual
pickup in consumption across categories, with impetus from electrification of un-electrified households, T&D
network expansions, and healthy economic activity. However, in fiscal 2020, power demand grew at a slower 1.3%
due to weakening economic activity and extended monsoon. By the end of the fiscal, economic activity and
capacity additions (both generation and transmission) slowed further due to the pandemic.

After a minor (1.2%) decline in fiscal 2021, power demand saw a strong rebound in fiscal 2022, registering a ~8%
on-year growth on the back of healthy revival in economic activity, and as demand picked up with the lifting of
COVID-19 restrictions.

Figure 21: Trend in energy requirement
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Peak electricity demand in India has grown from 164 GW in fiscal 2017 to 216 GW in fiscal 2023 clocking an
average growth rate of 5% in the past six years. Peak demand has managed to constantly rise over the past years
during fiscal 2021 which withessed base demand falling into negative territory. Before the pandemic, electricity
demand in India usually peaked in August-September, mostly covering the monsoon season. This spike in peak
demand was primarily due to an increase in domestic and commercial load, mainly space cooling load due to high
humidity conditions. However, post pandemic, annual peak demand is occurring in the summer season (April-July),
due to extreme heatwave conditions. Peak demand touched record high levels of 216 GW in fiscal 2023 during
April 2022, attributed to an increase in cooling demand as intense summers scorched several regions of the

Consulting 35



Market Intelligence RISIL
& Analytics CRIS

An S&P Global Company

country. Generation has struggled to keep up with the booming demand, resulting in an increase in peak deficit to
4.3% in fiscal 2023 (up to February) as compared with 1.2% for the same period in fiscal 2022.

Figure 22: Peak power demand and supply
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2.3 Demand-supply outlook

2.3.1 Energy demand-supply forecast, fiscals 2024 to 2028

Power demand maintained a strong growth momentum in fiscal 2023 logging a double-digit growth of 10% albeit a
moderate base of fiscal 2022. Extreme seasonal vagaries, sustained buoyancy in economic activities along with
robust industries activities accelerated power demand. Infrastructure-linked capex, strong economic fundamentals
along with expansion of the power footprint via strengthening of T&D infrastructure, coupled with major reforms
initiated by the Gol for improving the overall health of the power sector, particularly that of state distribution utilities,
are expected to improve the quality of power supply, thereby propelling power demand. CRISIL Consulting expects
power demand to log a healthy 5.5-6.0% CAGR between fiscals 2024 and 2028, with the growth trajectory
sustaining above the long-term historical growth rate of 5% over the next five years.

Further, the power generation is expected to grow at 5.0 — 5.5% CAGR between fiscals 2024 and 2028. The
energy availability across fuels has grown at 4.6% CAGR between fiscals 2018 and 2023, reaching 1,507 BU in
fiscal 2023. However, coal-based generation has seen a slower growth at ~2.5% CAGR, with its share in total
generation falling from ~75% in fiscal 2017 to ~71% in fiscal 2023. Coal generation is expected to remain flat over
the medium term as it peaks by fiscal 2028, however, coal generation will remain a key part of the nation's energy
supply mix in the long term. On the other hand, generation from renewable sources grew at a strong ~24% CAGR
over the period, thus taking its share up to ~12% in fiscal 2023. Renewable generation is poised for strong growth
at 17-18% CAGR over the next five years, with robust capacity additions and improving capacity utilisation factor
(CUF) across solar and wind plants on the back of technological improvements. Other fossil and other non-fossil-
based generation is expected to grow at a muted pace over the period, with their share in generation remaining
falling to 3-4% and 12-13% respectively.
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Figure 23: Energy demand outlook (fiscals 2021-28)
(BU)

2023
2007

1.1%

1909
1902

I ™
o o
[c*] [eo]
- —

1276

FY21 FY22 FY23 FY24P FY25P FY26P FY27P FY28P

i Energy demand mmmm Energy availability — == Surplus/deficit (%)

P: Projected,
Source: CEA, CRISIL Consulting

2.3.2 Peak demand outlook

Peak demand has outpaced base demand on several instances. While base demand has grown at a CAGR of
nearly 4% over fiscals 2017-22, peak demand has grown at 5%. Even in fiscal 2021 which was marred by the
COVID-19 pandemic, base demand entered into negative territory and fell 1.2%, while peak demand grew 3% to
190 GW, which was about half of the country’s installed capacity, from almost 184 GW in the prior year. The
constant rise in peak demand can be attributed to economic growth, seasonal vagaries, and the increasing daily
average temperature India experienced over the last decade. Peak demand is expected to grow annually at ~6.5%
over fiscal 2023-28 to nearly 296 GW by fiscal 2028 with expected persistent high temperatures, rising
urbanisation, economic growth and infrastructure push leading to higher power consumption.

Figure 24: Peak demand outlook (fiscals 2021-28)
(Gw)
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Source: CEA, CRISIL Consulting

2.3.3 Expected capacity installation by fiscal 2028

A thermal power generation capacity of ~27 GW was under construction as of April 2023. However, CRISIL
Consulting expects only 27-28 GW of coal-based power to be commissioned over fiscals 2024-28. In addition, 16-
18 GW of hydro including pumped storage projects (PSP) and 6-7 GW of nuclear capacities are expected to be
added. National Thermal Power Corporation (NTPC) will dominate capacity additions, with 8.4-8.8 GW being added
over the next five years. NTPC also announced five brownfield expansion projects with a cumulative capacity of
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~6.1 GW in fiscal 2023, for which tendering is expected to be carried out over fiscals 2023-25, whereas
commissioning is expected to be beyond the next five years. On the other hand, the contribution of private players
to conventional capacity additions over fiscals 2024-28 is expected to be 7.8-8.0 GW as compared with ~6.5 GW
over the past five years.

Installed generation capacity across fuels reached 416 GW as of fiscal 2023, on the back of healthy renewable
capacity additions of ~56 GW over fiscals 2018-23 and is expected to reach 550-600 GW by fiscal 2028 as
renewable capacity additions (solar and wind) nearly triple to 166-172 GW over the next five years. Storage-based
capacity, consisting of pumped hydro and battery energy storage systems, is likely to reach 24-25 GW by fiscal
2028, driven by PSP and battery energy storage system (BESS) capacity additions of 5-6 GW and 19-20 GW,
respectively, over fiscals 2023-28. Also, India's renewed ambitious target of reaching 500 GW of non-fossil fuel
capacity by 2030 is likely to involve enhancement of the hydro capacity pipeline to support core renewables such
as solar and wind.

The impact of industrialization on big corporates would require transition to environmentally sustainable practices,
specifically with regards to reducing carbon emissions and being compliant with Environment, Social and
Governance (ESG) standards. This would require companies to expand or install RE based captive power plants
which would result in additional capacity installation by private players.

CRISIL Consulting expects 142-147 GW of solar capacity addition between fiscals 2024 and 2028, followed by 24-
25 GW through wind. Growth in capacity additions will be driven by government support, with an aggressive
tendering roadmap outlined by the government. A few external factors such as an improvement in technology
(floating solar and module efficiency), low-cost financing and policy push are enablers. However, a surge in
component pricing, additional taxation will increase capital costs consequently affecting the ability of state discoms
to offtake power at higher prices.

Figure 25: All India installed capacity addition by fiscal 2028 (in GW)
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Source: CEA, CRISIL Consulting

The expected installation pipeline would increase the share of renewable capacity (including large hydro and
BESS) from 41% in fiscal 2023 to ~57% in fiscal 2028. The share of coal would reduce to 37% from 51% over the
same period.
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Figure 26: Details of installed capacity
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2.3.4 Long-term drivers and constraints for demand growth

Power demand is closely associated with a country’s GDP. A booming economy automatically leads to a surge in
power demand. India is already the fastest-growing economy in the world, with average GDP growth of 5.5% over
the past decade. The trickle-down effect of Aatmanirbhar Bharat relief package, government spending on
infrastructure through the National Infrastructure Pipeline, commissioning of the dedicated freight corridors,
expansion of the services industry, rapid urbanisation, and increased farm income from agriculture-related reforms
are key macroeconomic factors fostering power demand. Significant policy initiatives such as 24x7 power for all,
Sahaj Bijli Har Ghar Yojana (SAUBHAGYA) scheme to provide electricity connections to all households, green
energy corridor to facilitate evacuation of RE power, green city scheme to promote the development of sustainable
and eco-friendly cities, Production-Linked Incentive (PLI) scheme and low corporate tax rates among others have
aided large scale manufacturing in India, further boosting power demand in the country.

Figure 27: Factors influencing power demand
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Apart from macroeconomic factors, power demand would be further fueled by railway electrification, upcoming
metro rail projects, growing demand for charging infrastructure due to increased adoption of electric vehicles,
higher demand from key infrastructure and manufacturing sectors. However, increasing energy efficiency, a
reduction in technical losses over the longer term, and captive as well as off-grid generation from renewables would
restrict growth in power demand.
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Figure 28: Infrastructure development to drive power demand
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Railway electrification and metro rail projects to drive a majority of incremental power demand

To become a net zero emitter by 2030, the government aims to achieve 100% electrification of Indian Railways by
December 2023. However, given delayed electrification works due to pandemic-induced lockdowns, coupled with
the sluggish pace of electrification, 100% electrification is expected to be achieved by fiscal 2027 and lead to
incremental power demand of around 27 BUs on average every year. The power sector is poised to withess a
majority of incremental demand from railway electrification; however, lower energy consumption for electrification
per km due to energy efficiency improvements will partially offset the demand.

Metro rail has seen substantial growth in India in recent years, and the rate of growth is set to double or triple in the
coming years with multiple cities seeking metro rail services to meet daily mobility requirements. Around 987 km of
metro rail is under construction and 245 km is proposed to be added. These developments are expected to add
incremental power demand of 4-5 BUs every year on average. Currently, metro rail projects constitute a marginal
share of total incremental demand, but the share is expected to increase due to a large quantum of upcoming
metro projects.

Further, EV charging requirements are likely to boost power demand over the medium term, with a gradual
increase in the share of EVs in the vehicle population. CRISIL Consulting projects that adoption of EVs will boost
power demand by 4-5 BUs annually on average over fiscals 2024 to 2028.

Declining T&D losses, an increase in off-grid/rooftop projects and open access transactions to drive power
demand downward

T&D losses have been declining, and the reduction in losses is expected to continue further aided by a slew of
government measures, namely the Revamped Distribution Sector Scheme (RDSS). RDSS is a reform-based and
result-linked scheme for improving the quality and reliability of power supply to consumers through a financially
sustainable and operationally efficient distribution sector. Power demand would be reduced by 16-18 BUs on
average every year owing to lower T&D losses.
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Further, with a boost to rooftop solar and the declining cost of renewable energy generation, off-grid solar
generation is expected to increase, reducing power demand from the grid. By fiscal 2028,15-16 GW of rooftop
capacities are expected to come onstream, resulting in a reduction of 1-2% in base demand.

Captive consumption has been on a rising trajectory since fiscal 2013. The top four industries namely iron and
steel, sugar, aluminium and steel account for 62% of the total captive consumption. Captive consumption is
expected to maintain its growing trajectory going forward driven by increasing production in the mentioned
industries. These industries are expected to add 9 GW of captive capacity over the next five years between fiscal
2024 and 2028 adding on an average 160 BUs of demand over the period which may lead to reduction in demand
from the grid.

Open access or short-term market transactions currently account for nearly 12% of total electricity generation. The
share of short-term transactions is expected to increase to 14% by fiscal 2028 primarily driven by demand
pressure, better price discovery at exchanges and a slew of exemptions to the prices in the short term. Demand on
the short-term market is expected to increase on average by 27 BUs, resulting in a decline in power demand from
the grid.

2.4 Key factors driving solar capacity additions

a. Central and state tendering grows multi-fold with a healthy pipeline giving comfort; resolution of
execution-related hurdles critical

In June 2015, the Union Cabinet approved the revision of cumulative targets under NSM, from 20 GW by 2021-22
to 100 GW over the same period. Hence, phase Il of the NSM comprised a variety of schemes to attract
investments in solar.

In April 2021, ~14 GW under various schemes had been tendered under NSM phases | and Il, comprising:
460 MW in phase I, Batch | and Il — fully commissioned

680 MW in phase II, Batch | — fully commissioned

3,000 MW under NTPC Vidyut Vyapar Nigam Ltd. (NVVN) Batch II, Tranche |

This scheme was created to lower the cost of solar power by bundling it with thermal power from NTPC’s power
stations in the ratio of 2:1 (MW terms) and then selling it to discoms. In Tranche | of Batch Il, 3,000 MW of projects
(of which some capacity was allocated in the Domestic Content Requirement or DCR category) has been fully
awarded. The scheme was initially planned in three tranches and for a cumulative capacity of ~12 GW. Howeuver,
with solar tariffs falling below thermal power tariffs, the scheme has been restricted till Tranche 1.

5,840 MW under Batch Il and IV of NSM in various locations

Under NSM phase I, Batch Ill, 2,000 MW of solar PV capacity was envisaged to be installed through a state
specific VGF scheme by SECI, but 2,300 MW has already been tendered in this batch, which is estimated to be
fully commissioned.

Subsequently, the next batch under the same scheme, i.e., phase Il, Batch IV VGF scheme, was envisaged for
~5,000 MW, with ~3,545 MW already tendered and most of the capacity commissioned in this scheme.

The state specific VGF scheme received approval from Cabinet Committee on Economic Affairs (CCEA) and
budgetary sanction of ~Rs 7,000 crore (~Rs 1 crore/MW) for VGF disbursement.
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Figure 29: Phase Il, Batch lll and IV (SECI) — state-wise break-up of allocated capacities
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b. 12,000 MW (2,027 MW allocated by SECI) under NSM’s CPSU programme, 357 MW to be set up on
defence establishments.

Through the CPSU programme under JNNSM, the government is encouraging cash-rich central PSUs to set up
renewable energy projects. The government expanded the CPSU programme from 1 GW to 12 GW in February
2019, to provide impetus to the domestic solar module manufacturing industry, as procurement by CPSUs for self-
consumption is exempt from the WTO ban on DCR. Apart from the CPSU programme, CPSUs such as NLC India
Ltd. (NLC) and NTPC have been tendering capacities to set up solar assets outside of this programme, in a bid to
diversify portfolios.

With a significant chunk of phase 1 executed, under phase Il (programme expanded in February 2019), SECI has
issued two tenders of 2,000 MW and 1,500 MW. Both SECI's and NTPC’s tenders failed to attract sufficient interest
from CPSUs, due to which they undersubscribed (SECI 2 GW, subscribed for only 932 MW and 922 MW allocated,
SECI 1,500 MW only ~1,104 MW allocated). However, after that, for a 5 GW tender, the entire capacity has been
allocated under CPSU Tranche Ill and is under construction.

NTPC, for instance, has already commissioned ~2,120 MW of projects under its capacity addition at the end of
September 2022. It has commissioned large-scale solar projects of 250 MW each in Andhra Pradesh, Madhya
Pradesh, and Rajasthan to achieve the ~60 GW solar target by fiscal 2030.

NTPC is expected to continue robust capacity additions of solar, with the following key tenders allocated/ pending
allocation by it as of September 2022:

* 450 MW allocated at SECI 1.2 GW wind-solar hybrid in August 2021.

* 1990 MW allocated at IREDA’s 5 GW CPSU Tranche Il in September 2021.

* 500 MW allocated at SECI's 1785 MW Rajasthan Tranche IV in December 2021.
* 450 MW allocated at Wind-Solar Hybrid Tranche V in May 2022.

NTPC releases tenders periodically, which are pending allocation and will be a part of the pipeline over the medium
to long term.

Similarly, NLC aims to achieve a 2.1 GW renewable portfolio in the medium term and a 6 GW+ renewable portfolio
in the long term. It had awarded Engineering, Procurement and Construction (EPC) tenders to BHEL and Jakson
Engineers Ltd for a 130 MW (~650-acre) project in Neyveli, Tamil Nadu, which was commissioned in January 2018.
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It also completed the commissioning of another 500 MW in Tamil Nadu in March 2019. Further, it has won 510 MW
under wind-solar hybrid Tranche IV and is yet to be commissioned. It also has 4 GW+ under the planning stage,
comprising more than 2.5 GW of solar. It has announced plans to set up 500 MW projects in Odisha (300 MW),
Andaman Islands (50 MW), etc. based on the availability of land and other necessary infrastructure. However,
these are still in the planning phase. NLC also won 709 MW under the Tamil Nadu — TANGEDCO 1,500 MW
auctions in June 2017, which is now fully commissioned. Other CPSUs such as NHPC, ONGC and GAIL also plan
to generate solar power. The Indian Railways has also committed to generating 25% of its power consumption
needs through renewables by 2025, and targets 5 GW of solar capacity for the same. It has floated three solar
tenders of 1GW, 1.55 GW, 740 MW, and 1 GW RTC tender to date, which are yet to be allocated.

The government plans to set up 357 MW of solar projects in defence establishments, such as cantonments, military
stations, ordinance factory boards, and other defence factory establishments. MNRE provided the administrative
approval for this scheme on January 7, 2015. It intends to disburse VGF of up to Rs 2.5 crore/MW for projects
selling power to the grid at the tariff of Rs 5.5 per unit. CRISIL estimates fulfilment of the entire capacity last fiscal.

c. Other schemes — SECI/MNRE

As of March 2022, SECI is driving certain other schemes:

e ISTS Scheme — ~14.4 GW allocated across various tranches
e Wind-solar hybrid scheme — ~5.6 GW allocated (part of the capacity will be wind)

e Other schemes — ~7 GW allocated across various states

ISTS scheme

Under this, SECI has already allocated 14.4 GW. Projects under this scheme shall be directly connected to
PGCIL 's ISTS network and can be located in any part of the country. Land and transmission connectivity costs
would be borne by the developer.

Wind-solar hybrid schemes

Under this, SECI has already allocated ~5.6 GW, and would entail setting up of projects with both solar and wind
resources to better utilise resources, enhance the energy generation pattern (solar and wind can be
complementary in terms of energy generation hours), and ensure better grid stability.

Other schemes — SECI has also been actively issuing tenders other than the ISTS and hybrid schemes. It has
issued the following so far:

Table 20: Schemes allocated by SECI as of February 2023

Scheme Capacity allocated (MW)

SECI Rajasthan Tranche 680
SECI Dhule Solar Park, Maharashtra 250
SECI Floating Solar Rihand Dam 150
SECI assured peak power supply 1,200
SECI RTC-I 400
SECI Rajasthan Tranche llI 1,070
SECI RTC-II (bundled with thermal) 250
SECI Rajasthan Tranche IV 1,785
SECI Karnataka Tranche X 1,200
Total 6,985

Source: SECI, CRISIL
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d. Manufacturing capacity-linked projects

SECI had floated an expression of interest (EOI) with the proposition of linking solar project tendering to the setting
up of module manufacturing capacities. The initially floated proposal was for 5 GW of manufacturing capacities
linked to 10 GW of solar projects. This was subsequently reduced to 3 GW of manufacturing capacities but linked
to 10 GW of projects. Under the initiative, developers would have had to comply with a 1:3 ratio between
manufacturing capacities and projects and adhere to timelines; failure to do so would attract strict penalties.
Additionally, developers could only import polysilicon. The remaining manufacturing chain, from silicon wafers to
modules, was to be set up. However, they were not necessarily required to use modules manufactured in these
capacities for the projects to be set up concurrently; modules from other sources could be used for the purpose.

However, the above tenders failed to attract bidder response, except for a bid from Azure Power for 600 MW of
manufacturing capacity and 2,000 MW of solar projects. However, the bid was cancelled due to a disagreement
over the final bid price (no auction was conducted, given there was only one bidder).

SECI reissued the tender in January 2019, having reduced the manufacturing component to 1.5 GW and solar
project capacity to 3 GW. The tender saw several bid extensions again due to low developer interest. The tariff cap
was also set low, at Rs 2.7 per unit. Despite the extensions, the tender could not be allocated, and in June 2019,
SECI issued a similar tender again. This time, it was for 2 GW of manufacturing capacity and 6 GW of solar
projects, but with a tariff cap of Rs 2.7 per unit. This tender was also extended several times. In October 2019, the
tender was scaled up to 7 GW of power generation capacity linked to 2 GW of PV manufacturing capacity. This
also included a green-shoe option that developers could avail of if they wished. The tender got allocated in January
2020, with a 1 GW oversubscription (several clauses were amended, and the tariff ceiling was raised). Adani Green
Energy (6W of power generation) and Azure Power (2 GW) won the bid. The companies also availed 2 GW each
under the green-shoe option. Both these companies recently signed PPAs with SECI for ~4.67 GW and 2.3 GW,
respectively.

The capacities for manufacturing-linked tenders are expected to be commissioned in phases from fiscal 2025.
Additionally, in September 2021, SECI revised the tariff to Rs 2.54 from Rs 2.92 per unit. This led to a pickup in
PSA signing activity for manufacturing-linked tenders, with 1 GW of PSAs signed by TANGEDCO, 0.5 GW by
GRIDCO, and the remaining capacity signed by AP discoms.

e. Capacity additions of ~10 GW under construction from different state policies, ~11 GW in tendering,
with the majority under the PM-KUSUM scheme

Vide its notification dated July 22, 2019, MNRE issued guidelines for implementation of Pradhan Mantri Kisan Urja
Suraksha evem Utthan Mahabhiyan (PM KUSUM) scheme. The scheme has the following components:

e Component-A: Setting up of 10,000 MW of decentralised ground-mounted grid-connected solar power
plants of individual plant size up to 2 MW

e Component-B: Installation of 17.50 lakh standalone solar powered agriculture pumps of individual capacity
upto 7.5 HP

e Component-C: Solarisation of 10 lakh grid-connected agriculture pumps of individual pump capacity up to
7.5HP

All three components of the scheme targeted to add solar capacity of 25,750 MW by 2022, with total central
financial support of Rs 34,422 crore.

Subsequently, MNRE, in November 2020, scaled up and expanded the PM KUSUM scheme to 30.8 GW.
Subsequently, in February 2023, the government extended the Scheme till 31.03.2026.

Some of the key tenders issued by States under KUSUM:
e RRECL, Rajasthan, 725 MW
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e TANGEDCO, Tamil Nadu, 500 MW

e OREDA, Odisha 500 MW

e MPUVNL, Madhya Pradesh, 595 MW (Component A)

e MPUVNL, Madhya Pradesh, 1110 MW (Component C)

e MSEDCL, Maharashtra, 1820 MW (Combined for component A and C)
e KSEB Kerala, 40 MW

e UPNEDA, Uttar Pradesh, 100 MW

e Jharkhand, JBVNL, 50 MW etc.

As per KUSUM Website, as on May 31, 2023, the total installed capacity under component A is 106.95 MW against
total sanctioned capacity of 4913 MW. Some of the reasons for low response could be aggressive ceiling tariffs,
payment security risks, requirement of DCR Modules, poor monetary power of farmers for putting in equity.

f. Considerable under-construction capacity expected to be commissioned

Solar tariffs have been trending downward in the recent past, led by lower capital costs amid falling module prices,
the availability of cheaper debt, and a short window of duty pass-throughs, among other factors. This resulted in a
record low tariff of Rs 2.36 per unit in the SECI ISTS-1X auctions in June 2020 and an even lower ~Rs 2.0 per unit
tariff bid in the SECI Rajasthan-IIl auctions in November 2020. However, developers have kept bids in the range of
Rs 2.3-2.5 per unit in most auctions, be it central or state, as the supply-side pricing surge has led to a rise in
tariffs.

Solar tariffs have been trending upward in fiscal 2023, led by higher capital costs amid increasing module prices
and higher interest rates on debt, among other factors. This resulted in solar tariffs increasing to Rs 2.7-2.9 per unit
until February 2023. However, module prices have started to fall, and with the abeyance of ALMM tariffs, are
expected to decline to Rs 2.5-2.7 per unit.

Figure 30: Minimum tariff discovered for solar (Rs. /kWh)
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Source: MNRE, Industry, CRISIL Consulting

That said, state bids, unlike central bids, have higher variability in terms of payment security, provision of
infrastructure, penalty clauses, and commissioning schedules. State income credibility and back-down incidents in
the state also affect state bids. As a result, bid tariffs are influenced by these factors and vary between auctions.

CRISIL Consulting expects a large proportion of the under-construction capacity, of ~12 GW, to be commissioned
between 2024 and 2028, and the upcoming 11 GW currently tendered, to likely come up over fiscals 2024 to 2028.
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g. 14-15 GW of rooftop solar capacity addition expected over fiscals 2024 to 2028

Rooftop projects are small-scale solar PV installations on the roofs of buildings. In the government's 100 GW
target, 40 GW is attributed to rooftop solar projects. The total solar rooftop installed capacity as of February 2023 is
estimated at ~8.5 GW (refer to the chapter on solar rooftop for a detailed analysis), which is quite far from the
required target. In fiscal 2023, to date, rooftop capacity additions are estimated to be ~1.8 GW.

Although the MNRE has entrusted SECI with the implementation of large-scale, grid-connected rooftop PV projects
with subsidy support from the NCEF, inherent technical and operational issues associated with discoms, coupled
with delayed clearances, have slowed growth in capacity additions. This issue is proposed to be resolved via the
Solar Rooftop Implementation for Solar Transfiguration of India (SRISTI) scheme. It has been proposed by the
MNRE with an approval of Rs 11,000 crore and is aimed at making state distribution utilities the nodal agency for
the central rooftop subsidy programme, while providing incentives to promote rooftop installations in their areas of
jurisdiction.

Considering the sector’s slow growth rate in the residential segment, while also factoring in the spurt in installations
by commercial, industrial, and government organisations, CRISIL Consulting expects 14-15 GW of rooftop solar
capacity additions over fiscals 2024 to 2028 and Karnataka, Andhra Pradesh, Telangana, Rajasthan, Tamil Nadu,
Maharashtra, and Gujarat to account for over 50% of total additions, led by favourable economics and incentives.

h. 500 GW non-fossil target by 2030 under COP26 to drive solar capacity additions

India set an ambitious goal at the COP26 summit. Addressing the UN's Climate Change Conference in Glasgow in
November 2021, Prime Minister Narendra Modi announced that India would achieve a net-zero emissions target by
2070, revised the non-fossil-based target from 450 GW to 500 GW by 2030, and pledged to reduce the carbon
intensity of the country’s economy by 45% within the decade. Further, the MOEFCC has stated that 50% of the
installed power generation capacity will likely be from renewable energy, indicating increased thrust towards
renewable capacity additions. This is expected to ensure continued positive regulatory support, which is a critical
enabler of capacity additions in the segment.

i. PLIscheme for domestic module manufacturing

On November 11, 2020, the government introduced the PLI scheme for 10 key sectors (which was later extended
to 14 sectors) to enhance India’s manufacturing capabilities and exports under its Aatmanirbhar Bharat initiative.

One of the 14 sectors for which PLI was approved is high-efficiency solar PV modules, for which, the MNRE has
been designated as the implementing ministry. The financial outlay for the PLI scheme is Rs 4,500 crore over a
five-year period. This was later increased to Rs 24000 crore.

The scheme is aimed at promoting the manufacture of high-efficiency solar PV modules in India and thus, reducing
import dependence in the area of renewable energy. The MNRE will implement the scheme through IREDA as the
implementing agency. For Tranche Il, SECI was given the responsibility of conducting bidding process.

Beneficiaries of the scheme were to be selected via a bidding process. To qualify, a manufacturer was required to
set up a plant of minimum 1,000 MW capacity. Manufacturers were also required to fulfil the following minimum
performance parameters:

e Minimum module efficiency of 19.50% with the temperature coefficient of Pmax better than -0.30% per
degree Celsius, or

e Minimum module efficiency of 20% with the temperature coefficient of Pmax equal to or better than -0.40%
per degree Celsius

In September 2021, IREDA, the implementing agency, released the list of PLI scheme participants, and the
scheme received a response of 54.8 GW worth of bids for a 10 GW scheme. Bids of ~19 GW were submitted for
the manufacture of polysilicon, 32 GW for wafers, and 54.8 GW for cells and modules.

The following bidders were announced as winners for Tranche |
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Table 21: Winners for Tranche |

Sr. . Manufacturing Eligible capacity .
Bidder name . Integration
No. capacity (MW) (for PLI) (MW)
1 Shirdi Sai Electricals Ltd. 4,000 2,000 Stage 1+ Stage 2+ Stage 3+ Stage 4
Reli New E Sol
2 Lt‘;'ance ew Energy solar 4,000 2,000 Stage 1+ Stage 2+ Stage 3+ Stage 4
3 Adani Infrastructure Pvt. Ltd. 4,000 2,000 Stage 1+ Stage 2+ Stage 3+ Stage 4

Source: IREDA, CRISIL Consulting

Reliance New Energy Solar’s PLI award amount was Rs 1,917 crore for a capacity of 4 GW. Shirdi Sai Electricals
was Rs 1,875 crore for 4 GW and Adani Infrastructure’s was Rs 663 crore, out of the total quoted amount of Rs
3,600 crore for a capacity of 737 MW under the bucket-filling method. Details of stages 1 to 4 of the manufacture of
polysilicon, ingot wafers, cells, and modules, are summarised below.

Table 22: Solar PLI scheme manufacturing stages

1 M.G. silica Polysilicon (P)
2 Stage 1 polysilicon Ingot wafer (W)
3 Stage 2 ingot wafer Cell (C)

4 Stage 3 cell Module (M)

Source: IREDA, CRISIL Consulting

In March 2023, the government, through SECI, allocated 39.6 GW of domestic solar PV module manufacturing
capacity under the PLI scheme (Tranche-Il) to 11 companies, with a total outlay of ~Rs 14,000 crore. Total
manufacturing capacity of 7,400 MW is expected to become operational by October 2024, 16,800 MW by April
2025, and the remaining 15,400 MW by April 2026.

Table 23: Capacity awarded under the PLI scheme (Tranche-Il)

Eligible capacit
Sr. No Bidder ET U . i Integration
capacity (MW) (For PLI) (MW)

Indosol 6,000 3,000 Stage 1+ Stage 2+ Stage 3+ Stage 4
2 Reliance 6,000 3,000 Stage 1+ Stage 2+ Stage 3+ Stage 4
3 First Solar 3,400 1,700 Stage 1+ Stage 2+ Stage 3+ Stage 4
Total 15,400 7,700
1 Waaree 6,000 3,000 Stage 2+ Stage 3+ Stage 4
2 Avaada 3,000 1,500 Stage 2+ Stage 3+ Stage 4
3 ReNew 4,800 2,400 Stage 2+ Stage 3+ Stage 4
4 JSW 1,000 500 Stage 2+ Stage 3+ Stage 4
5 Grew 2,000 1,000 Stage 2+ Stage 3+ Stage 4
Total 16,800 8,400
1 Vikram 2,400 1,200 Stage 3+ Stage 4
2 AMPIN 1,000 500 Stage 3+ Stage 4
3 Tata Power Solar 4,000 2,000 Stage 3+ Stage 4
Total 7,400 3,700
Grand total 39,600 19,800

Source: SECI, CRISIL Consulting
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2.5 Key factors driving wind capacity additions

a) New tender opportunities

New opportunities have emerged in the wind sector in India with SECI coming up with newer kind of project tenders
in the form of hybrid, round-the-clock, and peak power supply projects.

Although the exact split of wind vs solar for hybrid projects is based on developer choice and technical design, they
tend to have a higher share of solar energy, due to lower capital costs and ease of installation. However, since
hybrid projects have a floor cap on capacity contribution from solar and wind (power capacity of one resource is at
least 33% of the rated power capacity of the other resource), they contribute to capacity additions for wind.
Similarly, round-the-clock and peak power supply projects also generate substantial demand for wind capacity
addition as developers require a good mix of sources (solar, wind and/or energy storage) to get the maximum
possible efficiency. Furthermore, solar-wind hybrid tenders will lead to 5-6 GW capacity additions of wind over the
next five years with existing schemes. With fresh hybrid tenders in the industry, the additions will further increase
gradually over the long term.

b) Improved technology

Newer wind turbines are being launched that have higher rated capacity and higher hub height (over 100 m), which
can be set up at low-quality wind sites, otherwise considered economically unattractive. However, plant load factors
and subsequent viability would vary. Technological advancements have allowed players to set up windmills in
states/sites with lower wind density. Based on our estimates, for every 100-bps change in PLFs, equity IRRs
improve by 100-150 bps. As per industry interactions, the capital costs will also encompass improvement in turbine
technology, and 2-3.5 MW wind turbine technology will possibly be summoned. This improvement in technology will
enable capacity additions outside the windy region and allow developers to transition from key windy regions to
other areas, thereby driving capacity additions.

c) Large-scale central allocations

Post competitive bidding of 1 GW by SECI in February 2017, SECI further allocated ~15 GW (excluding cancelled
contracts) of capacities over March 2017-June 2023 through wind only schemes. MNRE has outlined further plans
to tender 10GW of capacity each year, of which the majority portion should be expected from SECI/PTC. This
bodes well as central sector PPAs have lower counterparty risk compared with PPAs directly with discoms. The
latter are known to delay payments to developers and have poor financial ratings, while SECI and PTC are better
rated and provide various payment security mechanisms (LCs, payment security fund and SECI being party to the
tripartite agreement).

d) Upward revision in RPO targets

The Ministry of Power (MoP) provided a new RPO long-term trajectory for wind energy till fiscal year 2030 which
propose target of 0.81% for wind in fiscal 2023, increasing consecutively to 6.94% in fiscal 2030 for wind.

Currently, most of the states in India have set lower RPO targets (pan-India avg. non-solar RPO target in fiscal
2023 is 8.9% vs 10.50% required as per MoP), resulting in higher compliance vis-a-vis the set targets. To meet the
increased targets, states would have to procure more renewable energy either via the REC route (which still leads
to capacity additions) or via competitively bid out capacities. The waiver of Inter-state transmission system (ISTS)
charges by Central electricity regulation commission (CERC) for all projects set up until fiscal 2025 also enables
the states with low renewable potential to procure renewable power from more able states. However, RPO
compliance is dependent on strict enforcement by regulatory authorities. Amendment to the Electricity Act, 2003
has been proposed to include stricter provisions on penalisation for non-compliance; however, this is yet to be
passed.
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e) Accelerated depreciation

Historically, particularly in fiscals 2015 and 2016, accelerated depreciation (AD) had been a key driver for capacity
additions. However, going forward, CRISIL Consulting expects capacity additions under this mode to be restricted
only to large conglomerates in other unrelated businesses but seeking tax breaks. While AD was halved to 40%
from April 2017 onwards, it will continue to support additions in open-access segment.

f) High industrial tariffs in select states

In states such as Maharashtra, Karnataka, Tamil Nadu and West Bengal, where industrial tariffs are high (Rs 6-
6.5/unit), wind power is an attractive option since generation cost is about Rs 3.0-4.0 per unit. Capacity can be set
up via the open-access mode, i.e., bilateral agreements directly with consumers such as commercial/industrial
entities.

g) National Green Hydrogen Mission

The National green Hydrogen Mission with an objective to make India leading producer and supplier of Green
Hydrogen by developing at least 5 MMT of Green hydrogen per annum by 2030. But production of green hydrogen
is expected to start from fiscal 2026 itself, necessitating installation of renewable from fiscal 2024. Demand from
green hydrogen is expected to be 9-10 GW between fiscals 2024 and 2028 which will drive the additions but will
remain a key monitorable.

2.6 Proposed investments in the power sector

2.6.1 National Infrastructure Pipeline

The National Infrastructure Pipeline (NIP) is a roadmap to boost infrastructure across India and showcase
investment opportunities in the domestic infrastructure sector, improve project preparation and attract investments
into the country. The NIP aims to raise investments for key greenfield and brownfield projects across all economic
and social infrastructure sub-sectors on a best-effort basis.

A total investment of ~Rs 102 lakh crore has been proposed between fiscals 2020 and 2025 out of which around
24% has been allocated to the energy sector. The allocation of projected capital expenditure is as follows:

Figure 31: Proposed investment in energy sector under NIP & the share of key infrastructure sectors
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Source: CEA, CRISIL Consulting
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2.6.2 Investments in generation, transmission, and distribution infrastructure

CRISIL Consulting projects investments of Rs 23-23.5 trillion in the power sector over the next five years. The
share of investments in generation is expected to increase and that of distribution to decrease over the next five
years compared with fiscals 2019-23 due to capacity additions aimed at clean energy.

Figure 32: Segment-wise break-up of total investments shows dominance of the generation segment
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Source: CRISIL Consulting

Figure 33: Year wise break up of investments (Rs. Trillion)
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Investments in the generation segment are expected to almost triple from ~Rs 6.5 trillion to Rs 17.5 trillion over the
next five years driven by renewable and conventional capacity additions of 275-280 GW. Investments in distribution
to marginally increase over the next five years from Rs. 2.6 trillion to Rs. 3.3 trillion, on the back of RDSS
envisaged over fiscals 2023-26. Transmission sector investments will grow to Rs 2.3 trillion, led by upcoming ISTS
and GEC projects.
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Figure 34: Breakup of investments (FY24F-FY28F)
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Investments in generation will be led by renewable energy capacity additions, followed by investments in
conventional generation and flue gas desulfurization (FGD) installations, indicating a shift in fund flows towards
enhancing clean energy supply. Investments in RE capacity, which are expected to more than double over the next
five years, in line with capacity additions, will constitute over 65% of overall generation investments. Investments in
the segment will be bolstered by ~40% increase in conventional generation investments over the next five years as
against the last five years, as new coal-based plants will be set up to meet the fast-growing peak load demand and
increased installation of emission controlling FGD equipment in thermal stations. Total generation investments are
expected to grow ~3x over fiscals 2024-28 compared with fiscals 2019-23.

To service a large generation installed base, the estimated investment in the transmission sector is expected to
cumulatively reach ~Rs 2.3 trillion for fiscal 2024-28 driven by the need for a robust and reliable transmission
system to support continued addition in generation capacity and the strong push to the renewable energy sector as
well as rural electrification. Also, strong execution capability, coupled with healthy financials of PGCIL, will drive
investments.

The distribution segment is expected to attract investments worth Rs 3-3.5 trillion over fiscals 2024-28 compared
with ~Rs 2.6 trillion over the last five years, led by the government’s thrust on improving access to electricity and
providing 24x7 power to all. Investments in the segment are likely to pick up gradually from this fiscal onwards with
central/state government(s) expected to provide the required funding support.

The share of the private sector in overall power sector investments during fiscals 2024-28 is expected to increase
to 48% from ~30% over the past five years largely driven by renewable capacity additions, bulk of which are funded
by private investments. The share of the central sector would decrease to ~16% over fiscals 2024-28 compared
with ~24% over the previous five years. The state sector is expected to account for over 36% of power investments
led by both RDSS and generation investment.

2.7 Technological advancements in the power sector through artificial
intelligence

Artificial intelligence (Al) holds immense potential in revolutionizing the energy sector by mitigating energy waste,
reducing cost, and expediting the adoption of renewable energy sources. It plays a pivotal role in enhancing the
overall efficiency and effectiveness of power system operations, maintenance, control, planning, and plan
execution.

The power sector in developed countries has already started using Al, Data Analytics, Internet of Things (1oT),
and related technologies that allow for communication between smart grids, smart meters, and computer devices.
These technologies help prevent power mismanagement, inefficiency, and lack of transparency, while increasing
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the use of renewable energy sources.

Electricity providers and grid operators have the capacity to leverage Al and machine learning technologies to
predict power generation, plan maintenance schedules, and efficiently manage the distribution of electricity.
Concurrently, consumers can access real-time information about the electricity supply, enabling them to better
regulate their consumption, adopt distributed energy generation, and utilize energy storage solutions, ultimately
leading to reduced energy costs. The growing integration of smart meters facilitates the collection of valuable
data, which Al algorithms can then utilize to forecast demand and network loads, thereby optimizing energy
consumption from RE and battery systems.

Al technology can analyse real-time and historical weather data to deliver highly accurate weather forecasts. This,
in turn, enhances the dependability of solar and wind power systems. By processing vast volumes of
meteorological data related to solar intensity, Al can make informed predictions and optimal decisions on when to
collect, store, and distribute wind or solar energy.

The power industry stands to benefit significantly from the implementation of Al-managed smart grids, promising
and bright future. These smart grids, if well-implemented, have the capability to optimize power utilization, thereby
elevating the efficiency of power delivery and consumption. Notably, Al acts as a link that connects power
generators, grid managers, and end consumers, ensuring seamless and efficient service delivery.

Some of the areas where Al can be implemented are:

e Power load forecasting: Future demand forecasting for optimization of generation and distribution
resources.

e Renewable energy integration: Improved integration of variable renewable energy and reduced
dependence on harmful fossil fuels.

e Grid security: Improving detection and response to cyber-attacks.

e Asset management: Tagging of assets, prediction of conditions and scheduling maintenance on time.

e Demand response: Demand side management especially during peak so as to avoid any damage to the
system.

o Intelligent fault detection: Advance prediction of faults in power transmission equipment/lines

e Smart grid optimization: Optimization of electrical grid by managing real time demand supply

The use of Al in the power sector is still in nascent stage, but it has the potential to revolutionize the way power is
being generated, distributed, and consumed.
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3 Overview of power transmission segment

3.1 Overview and structure — India

The transmission segment plays a key role in transmitting power continuously to various distribution entities across
the country. The transmission sector needs concomitant capacity addition, in line with generation capacity addition,
to enable seamless flow of power.

A transmission and distribution (T&D) system comprises transmission lines, substations, switching stations,
transformers, and distribution lines. To ensure reliable supply of power and optimal utilisation of generating
capacity, a T&D system is organised in a grid which interconnects various generating stations and load centres.
This is done to ensure uninterrupted power supply to a load centre, even if there is a failure at the local generating
station or a maintenance shutdown. In addition, power can be transmitted through an alternative route if a particular
section of the transmission line is unavailable.

In India, the T&D system is a three-tier structure comprising distribution networks, state grids, and regional grids.
The distribution networks and state grids are owned and operated by the respective state transmission utilities or
state governments (through state electricity departments). Most inter-state and inter-regional transmission links are
owned and operated by the PGCIL which facilitates the transfer of power from a surplus region to one with deficit.

The T&D system in India operates at several voltage levels:
e Extra high voltage (EHV): 765 kV, 400 kV and 220 kV
e High voltage: 132 kV and 66 kV

e Medium voltage: 33 kV, 11 kV, 6.6 kV and 3.3 kV

e Low voltage: 1.1 kV, 220 volts and below

Transmission and sub-transmission systems supply power to the distribution system, which, in turn, supply power
to end consumers. To facilitate the transfer of power between neighbouring states, state grids are inter-connected
through high-voltage transmission links to form a regional grid. There are five regional grids:

¢ Northern region: Delhi, Haryana, Himachal Pradesh, Jammu and Kashmir, Punjab, Rajasthan, Uttarakhand,
and Uttar Pradesh

e Eastern region: Bihar, Jharkhand, Orissa, Sikkim, and West Bengal

o Western region: Dadra and Nagar Haveli, Daman and Diu, Chhattisgarh, Goa, Gujarat, Madhya Pradesh, and
Maharashtra

e Southern region: Andhra Pradesh, Karnataka, Kerala, Puducherry, and Tamil Nadu
e North-eastern region: Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, and Tripura

As peak demand for power does not take place at the same time in all states, it results in a surplus in one state and
deficit in another. Regional or inter-state grids facilitate the transfer of power from a surplus region to the one facing
a deficit. Additionally, they also facilitate the optimal scheduling of maintenance outages and better coordination
between power plants.

3.1.1 Regulatory overview

Power transmission regulations in India are governed by various regulatory bodies and frameworks that ensure the
efficient and reliable transmission of electricity across the country. The key regulatory and legislative aspects
related to power transmission in India include:
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Electricity Act, 2003: The Electricity Act, 2003, is the primary legislation governing the power sector in India. It
provides the legal framework for generation, transmission, distribution, and trading of electricity.

Figure 35: Transmission sector regulatory framework
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Central Electricity Regulatory Commission (CERC): The CERC is the central regulatory authority in India
responsible for regulating the power sector, including transmission. It sets tariffs, regulates inter-state electricity
transmission, and ensures fair competition in the sector. CERC also oversees the development of the National Grid
and interstate transmission.

State Electricity Regulatory Commissions (SERCs): Each Indian state has its own State Electricity Regulatory
Commission, which is responsible for regulating power generation, distribution, and transmission within the state.
These commissions set tariffs for intrastate transmission and ensure compliance with relevant regulations.

CTU (Central Transmission Utility): CTU is a central-level organization responsible for operating and managing
the national or inter-state transmission system. CTUIL operates as the CTU in India

Grid Controller of India Limited (GRID-INDIA): The new name of Power System Operation Corporation Limited
(POSOCO) is Grid Controller of India Limited (Grid-India) since 09th November 2022. It is responsible to monitor

and ensure round the clock integrated operation of Indian Power System. It consists of 5 Regional Load Despatch
Centres (RLDCs) and the National Load Despatch Centre (NLDC).

PGCIL (Power Grid Corporation of India Limited): PGCIL is a Maharatna public sector undertaking in India. It is
responsible for the planning, development, and maintenance of the country’s high-voltage transmission systems.

STU (State Transmission Utility): STUs are state-level organizations responsible for the planning, development,
maintenance, and operation of intra-state transmission systems. They ensure the efficient and reliable transmission
of electricity within their respective states.
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SLDC (State Load Despatch Centre): It is the nerve centre for State Power System operating. Principal activities
include operating State power system in most economical way by economic load despatching, merit order
operation.

Tariff Regulations: CERC and SERCs regularly review and set tariffs for transmission services, which include
charges for using the transmission network. These tariffs are based on various factors, including capital costs,
operational expenses, and return on equity for transmission companies.

Open Access Regulations: The Electricity Act, 2003, promotes open access in the transmission system, allowing
consumers to choose their source of power supply and utilize the transmission network efficiently. Regulations
related to open access vary by state.

Grid Standards: The Central Electricity Authority (CEA) is responsible for setting and enforcing grid standards and
codes to ensure the reliability and safety of the power transmission network.

Cross-Border Transmission: India also has cross-border electricity transmission interconnections with
neighbouring countries like Nepal, Bhutan, and Bangladesh. These interconnections are governed by bilateral
agreements and specific regulatory frameworks.

3.2 Transmission Infrastructure Growth

3.2.1 Market Review

Robust generation capacity addition over the years and government's focus on 100% rural electrification through
last mile connectivity has led to extensive expansion of the T&D system across the country. The total length of
domestic transmission lines rose from 413,407 circuit kilometres (ckm) in fiscal 2019 to 471,341 ckm in fiscal 2023.

Figure 36: Total transmission line network in the country (220 kV and above)
(cKm)
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There has been strong growth in the transmission system at higher voltage levels and substation capacities. This is
a result of increased requirement of the transmission network to carry bulk power over longer distances and at the
same time optimise the right of way, minimise losses and improve grid reliability.
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Figure 37: Strong growth in the length of high voltage transmission lines (220 kV and above)

456,716 471,341
425,071 441,821
413,407 '
FY19 FY20 FY21 FY22 FY23

+800 kv HYDC m+500kV HVYDC m*320kV HVDC 765 kV 400 kv 220 kv

Source: CEA, CRISIL Consulting

Strong growth of transmission system at higher voltages has grown due to increased requirement of the
transmission network to carry bulk power over longer distances and at the same time optimise the right of way,
minimise losses, and improve grid reliability.

The transmission sector, a crucial part of the power industry, required more attention to meet the growing demand
for electricity and the expanding generation capacity. Existing investments from budgets, internal funds, and PSU
loans were insufficient to meet this demand. To address this issue, the Electricity Act allowed private companies to
participate in the power transmission sector through a competitive bidding process called tariff-based competitive
bidding (TBCB). The National Tariff Policy of 2006 provided guidelines for this process, aiming to promote
competition, attract private investment, and increase transparency in constructing transmission infrastructure. India
stands out as one of the few countries that have opened its transmission sector to private participation, generating
significant interest from private businesses. The Electricity Act, 2003 coupled with TBCB for power procurement,
encouraged private participation in the power transmission sector and has supported the growth of transmission
lines in India sector.

The total transmission line length (above 220 kV) has increased at 3.3% CAGR from fiscal 2019 to fiscal 2023. This
increase can also be attributed to an increase in the commissioning of the 765-KV lines, growing at a CAGR of
~6% over the same period. 765 kV lines have higher transfer capacity and lower technical losses thereby reducing
the overall number of lines and rights of way required to deliver equivalent capacity. Performance in a transmission
line improves as voltage increases and as 765 kV lines use one of the highest voltage levels, they experience
comparatively lesser amount of line loss. 800 kV lines have also shown strong growth momentum, rising at 12.1%
CAGR over the last 5 fiscals, majorly owing to strong investments by the central sector.

Inter-regional power transmission capacity of the National Grid has grown strongly from 99,050 MW in fiscal 2019
to 112,250 MW in fiscal 2023*, at a CAGR of 3.2%. Subsequently, transformation capacity rose from 899,663 MVA
in fiscal 2019 to 1,180,352 MVA in fiscal 2023, growing at a CAGR of ~7.0%.
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Figure 38: Growth in transformation capacity and inter-regional power transmission capacity
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Investments in transmission line additions continue to be dominated by the central and state sectors. In the 13t
five-year plan (2017- 2022), a total of 88,865 ckm was set up in the country, with the central and state sectors
contributing to 38% and 50%, respectively.

Figure 39: Sector-Wise share of transmission line additions
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Although private sector participation has been growing in the segment, with contribution reaching ~8.2% in FY23.
However, private participation in the transmission segment still lags the generation segment, where private
contribution has grown strongly from 46% in fiscal 2019 to 51% in fiscal 2023.
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Figure 40: Private sector participation in transmission sector
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Although to encourage private-sector participation in building transmission capacity, the central government notified
power-transmission schemes to be undertaken through TBCB, but still lower private player penetration in the
transmission sector necessitates higher allotment of transmission lines to private players by the central
transmission utilities.

Sub-station capacities in the country have grown from 899,663 MVA in fiscal 2019 to reach 1,180,352 MVA in fiscal
2023, at a CAGR of 7.0%.

Figure 41: Total substations in the country
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The growth in sub-station capacities has majorly seen traction in 220 kV, 400 kV and 765 kV segments,
contributing to 33%, 40% and 23% of the incremental additions between fiscals 2019 and fiscal 2023.

Figure 42: Robust growth in high voltage sub-station capacity (above 220 kV)
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Substation additions have been dominated by the central sector and state sector, contributing to 40% and 56% of
the cumulative capacity as of fiscal 2023 respectively.

Figure 43: Sector-Wise share of substation additions
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Of the total substation capacity-additions of 280,689 MVA during the fiscal 2019 to fiscal 2023, about 51% can be
attributed to the state sector, followed by central (44%) and JV/ private sector (6%). Private sector investments
continue to be tepid, with the cumulative share reaching 4.1% in fiscal 2023.

Figure 44: Share of private sector in substation investments
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3.2.1.1 Unification of regional grids into the national grid

To facilitate the transfer of power between neighbouring states, state grids are inter-connected through high-
voltage transmission links to form a regional grid. There are five regional grids, namely, Northern, Western,
Southern, Eastern and North-eastern regional grid. As peak demand for power does not take place at the same
time in all states, it results in a surplus in one state and a deficit in another. Regional or inter-state grids facilitate
the transfer of power from a surplus region to the one facing a deficit. Additionally, they also facilitate the optimal
scheduling of maintenance outages and better coordination between power plants.

The Indian national grid has evolved over a period of past 60 years all the way from isolated state grids to regional
grids and finally with the commissioning of 765 kV transmission line between Raichur and Solapur in December
2013 India achieved one nation one Grid status. Although the interregional transmission capacity is still low,
unification of grid has helped in bridging the gap between load centers to the demand centers in India. The detailed
evolution of the grid is as discussed in the section given below:
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Figure 45: Integration and growth of transmission network in India
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Table 24: Major milestones in national grid

Year Key milestones

1994 Synchronous operations of ER & NER

2003 Synchronous operations of WR, ER & NER

2006 Synchronous interconnection of NR, WR, ER & NER with total installed capacity of over
88,000 MW

2013 SR connected to national grid through synchronization of Raichur-Solapur line

Successfully commissioned Indo-Nepal cross border

Successfully Commissioned second link of Indo-Bangladesh link.

2017 ER-SR Interconnection (Angul-Srikakulam-Vemagiri)

Pole-1l of Champa-Kurukshetra HVDC

Pole-1ll & Pole-IV of NER-Agra HVDC

POWERGRID declared as Maharatna CPSU

2019 Pole-1ll of Champa-Kurukshetra HVDC

Srinagar-Leh Transmission System (SLTS) commissioned

11 REMCs dedicated to the nation

Transmission system associated with Solar Ultra Mega Power Projects

2016

2018

2020 Transmission system associated with GEC-l completed
Pole-IV of Champa-Kurukshetra HVDC

2021 1st InvIT sponsored by a CPSE: POWERGRID Infrastructure Investment Trust (PGInvIT)
launched

2022 All 13 REMCs assigned to POWERGRID became operational

Source: Power Grid Corporation of India Ltd, Ministry of Power, CRISIL Consulting

Note: ER: Eastern Region; NER: Northeastern Region; WR: Western Region; SR: Southern Region; HVDC: High-Voltage Direct
Current; CPSU: Central Public Sector Undertaking; CPSE: Central Public Sector Enterprise; SLTS: Srinagar-Leh Transmission
System; GEC: Green Energy Corridor; REMC: Renewable Energy Management Centers

To optimise the utilisation of generation capacity through the exchange of power between the surplus and deficit
regions and exploit the uneven distribution of hydroelectric potential across various regions, the central government
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in 1981 approved a plan for setting up a national grid. The plan envisaged setting up high-voltage transmission
links across various regions to enable the transfer of power from surplus to deficit regions. The advantages of a
national grid system are:

e A flatter demand curve (or a higher system load factor) on account of the exchange of power among regions,
resulting in a better PLF and more economical operations

e Lower investments required for new generation capacity
e Surplus power from one region being made available at economical costs to consumers in other regions;
e Better scheduling of planned outages of power plants; and

¢ Improved stability of the grid, as the share of an individual generating station in the total capacity declines with
greater integration of the power system.

The process of setting up the national grid was initiated with the formation of the central sector power generating
and transmission companies — National Thermal Power Corporation (NTPC), National Hydroelectric Power
Corporation (NHPC) and PGCIL. PGCIL was given the responsibility for planning, constructing, operating, and
maintaining all inter-regional links and taking care of the integrated operations of the national and regional grids.

Setting up a national grid requires the gradual strengthening and improvement of regional grids, and their
progressive integration through extra high voltage (EHV) and HVDC transmission lines. Coordination among the
states within a region and among the various regions is critical for the operation of the national grid. This would
require an efficient and reliable communication system, comprising microwave links and dedicated data/voice
transmission lines between the load dispatch centers and generating stations. In addition, synchronization of
frequencies is required to integrate regional grids. In the case of a difference in frequencies, HVDC transmission
would be effective in integrating the grids through an asynchronous link. Although some inter-regional links are
operational, these do not have adequate capacity to transmit bulk power and are often loaded to capacity.

Integration of the regional grid networks into the national grid involves several institutional, technical, and
commercial issues. Over the medium term, investments in the transmission sector are expected to focus on
forming the national grid, by setting up inter-regional links and strengthening the regional and intra-state grids.
Inter-regional power transmission capacity has increased from 14 GW in fiscal 2007 to 112.25 GW as of February
2023.

3.2.1.2 Plans to increase grid infrastructure

Report on “Transmission System for Integration of over 500 GW RE Capacity by 2030” published by CEA portrays
the broad transmission system roadmap for reliable integration of 537 GW RE capacity by the year 2030.

The length of the transmission lines and sub-station capacity planned under ISTS for integration of additional wind
and solar capacity by 2030 has been estimated as 50,890 ckm and 433,575 MVA respectively at an estimated cost
of Rs 244,200 crores.

The present inter-regional transmission capacity is 112,250 MW. With the additional inter-regional transmission
corridors under implementation/planned, the cumulative inter-regional transmission capacity is likely to be about
150,000 MW in 2030

Table 25: Planned Transmission capacity additions by CEA till 2030

Transmission system type/ voltage class Capacity additions till 2030
(a) + 800 kV ckm 6,200
(b) + 350 kV ckm 1,920
(c) 765 kV ckm 25,960
(d) 400 kV ckm 15,758
(e) 220 kV cable ckm 1,052
Total transmission lines ckm 50,890
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(a) + 800 kV MVA 20,000
(b) + 350 kV MVA 5,000
(c) 765 kV MVA 274,500
(d) 400 kV MVA 134,075
(e) 220 kV cable MVA 0
Total substations MVA 433,575

Source: CEA, CRISIL Consulting

Table 26: Inter-regional capacity addition till 2030

Inter-regional capacity Capacity additions till 2030 (MW)
West — East 22,790
West — North 62,720
West — South 28,120
North — East 22,530
South — East 7,830

East — Northeast 2,860
Northeast — North 3,000
Total 149,850

Source: CEA, CRISIL Consulting

3.2.2 Power transmission infrastructure has better risk-return profile

Returns from various infrastructure projects (other than transmission line projects) like roads, ports and power
generation rely mostly on the operational performance of the assets, which in turn is dependent on factors where
developers have limited control. For instance, in the roads sector (non-annuity-based project) the company’s profits
are dependent on collection of toll revenues, the port sector bears risk of cargo traffic, while in the case of power
generation, it depends on availability of fuel and offtake by distribution companies.

Further, the counter party risk is higher in annuity-based roads projects as the sole revenue counter party for
annuity-based payments is National Highway Authority of India (NHAI), while in the case of ISTS transmission
projects the revenue counter party is a pool of distribution and generation companies, thus reducing the
counterparty risk based on account of diversification.

Also, in the case of an inter-state transmission asset, the revenue stream is consistent based on the unitary charge
(Rs. Million/annum) determined at the time of bidding for the entire concession period of 35 years. These charges
are independent of the total power transmitted through the transmission lines and hence factors such as volume
and traffic do not fluctuate the revenues.

Moreover, inter-state transmission assets have limited O&M costs as compared to other infrastructure assets.
Typically, transmission projects incur relatively low O&M costs of 7-8 per cent of revenues in order to ensure
normative availability. In comparison, road projects incur as high as 35-40 per cent as O&M costs.

In addition, transmission lines could also be used for providing telecom services thereby diversifying the revenue
profile. Telecom and data service companies leverage the reach of the transmission towers in potential semi-urban
and rural regions to offer their services. The telecom companies could plan low cost and high-quality telecom
infrastructure on the existing and planned transmission line infrastructure. This can be done by using technologies
such as OPGW - Optical Fibre Ground Wire over high voltage Transmission line and MPLS — Multi Protocol Label
Switching. In fact, PGCIL has been able to leverage its assets by supporting telecom service providers. PGCIL
operates its telecom business through a wholly-owned subsidiary named Powertel. During the year 2022-23, the
Company’s telecom network coverage increased to 82,294 km. The revenue from the telecom business rose to Rs.
728 crores in fiscal 2023, which constituted ~2% of its net revenues.
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The company is also exploring new business segments and offering novel solutions such as MPLS, VPN, content
delivery networks etc. Further, a few of the other government institutions have leveraged their existing tower
infrastructure assets for generating additional revenue stream. For instance, RailTel (a subsidiary of Indian
Railways and provider of neutral telecom infrastructure) has created its optical fiber network by having point of
presence (PoP) at each of the station (for the purpose of signaling and tracking), spaced at every 8 to 10 Kms,
thereby generating additional revenues by leasing their network and microwave tower assets to telecom operators.
Also, GAILTel, the telecom and telemetry services arm of GAIL (India) Limited, which is primarily in the business of
processing and distributing natural gas has been leasing its OFC network and towers spaces to telecom operators

across India.

For renewable power generation, counter-party risk remains a key concern, especially for those which do not have
any payment security mechanism. Certainty of cash flows remain strong while future growth potential is robust.

The chart given below compares other infrastructure assets to the transmission assets.

Figure 46: Comparison of transmission assets with other infrastructure assets
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Thus, other infrastructure projects, over and above the construction risk, also bear the risk of poor returns in case
of lower utilization of assets. Transmission projects, on the other hand, are insulated from such risk, thus making it
an attractive investment.

3.3 Regulatory overview — Region wise

3.3.1 Asia Pacific

Asia Pacific region can broadly be divided into Southeast Asia, Central Asia, SAARC and Rest of Asia Pacific.
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SAARC

e Bangladesh

The Bangladesh Energy Regulatory Commission Act, 2003 (Act No. 13 of 2003) became effective in the year 2004
to draw provisions for the formation of an impartial & independent regulatory commission for the energy sector. It
displays the details concerning the establishment of the commission, powers and proceedings, the financial matters
of the commission, its functions, the relation between commission and government, license, tariff, commission’s
power to issue order and implement its decision, flow of information, arbitration - settlement and appeal, offence
and penalty, receipt of complaint of consumer and disposal.

The Electricity Grid Code 2019 of Bangladesh is a set of regulations and guideline— that govern the operation,
management, and utilization of the electricity grid in the country. The Bangladesh Power Development Board
(BPDB) is the authority responsible for implementing and enforcing the Electricity Grid Code. The Electricity Grid
Code 2019 aims to create a transparent and well-regulated electricity grid system in Bangladesh, ensuring fair
access to the grid for different stakeholders, promoting grid stability, and supporting the growth of the power sector.

e Srilanka

Electricity Act 2009 was enacted to provide for the regulations of the generation, transmission, distribution, supply
and use of electricity in Sri Lanka; to repeal the electricity reform act, no. 28 of 2002 and the electricity act (chapter
205), and for matters connected there with or incidental there.

Central Asia

e CASA-1000 Project

A new electricity transmission system to connect four countries, namely, Kyrgyz Republic, Tajikistan, Pakistan, and
Afghanistan, called the CASA-1000 project, will make the most efficient use of clean hydropower resources in the
Central Asian countries by enabling them to transfer and sell their electricity surplus during the summer months to
the deficient countries in South Asia. The CASA-1000 project also complements the countries’ efforts to improve
electricity access, integrate and expand markets to increase trade, and find sustainable solutions to water resource
management.

South East Asia

e APAEC

The ASEAN Plan of Action for Energy Cooperation (APAEC) is a series of guiding policy documents that aims to
promote multilateral energy cooperation and integration to attain the goals of the ASEAN Economic Community
(AEC). It serves as the platform for deeper cooperation both within ASEAN as well as with Dialogue Partners (DPs)
and International Organizations (10s) towards enhancing energy security, accessibility, affordability, and
sustainability within the framework the AEC.

The APAEC 2016-2025 is the fourth and current APAEC extended over a longer period of 10 years. The
implementation plan is divided into two phases, namely, Phase |: 2016-2020 and Phase II: 2021-2025.

The APAEC Phase I: 2016-2020 focused on the short- to medium-term strategies with the theme “Enhancing
Energy Connectivity and Market Integration in ASEAN to Achieve Energy Security, Accessibility, Affordability and
Sustainability for All”. The APAEC Phase II: 2021-2025 is the continuation of Phase | with higher aspirational
targets and new initiatives to enhance energy transition and resilience towards a sustainable energy future.
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3.3.2 USA

Regulatory reform aimed to create a more resilient, sustainable, and flexible T&D system capable of meeting the
evolving energy needs and challenges in the U.S. Regulatory reforms including grid modernization & smart grid
initiative, clean energy and renewable integration policies, interstate transmission planning and coordination, grid
resilience and reliability, distributed energy resources (DER) integration, among others are aimed to ensure
efficient power supply across the region.

The construction of a record number of overhead power lines across the world along increasing HYDC
transmission projects has raised the need for precise models and data for electrical conductors. A new proposed
standard, “WK35208” for test methods for creep testing & stress-strain for electrical overhead conductors which will
meet the necessity of global demand. The proposed standard is being created by Subcommittee B01.02 on
methods of sampling & test procedure as part of the International ASTM Committee BO1 on electrical overhead
conductors. WK35208 will deliver transparent specifications for executing the test used to create a template for
electrical conductors utilized in processing the data resulting from the tests and overhead power lines.

3.3.3 Africa

Power sector reform in developing countries began over ten years ago. Generally, the reforms include restructuring
and overall process for transparent decision making across the entire value chain. The past two decades have
witnessed power transformation in Africa following the liberalization, gradual opening and initiating reforms,
policies, programmes and schemes across the national electricity sector. A fundamental component of the process
involves the establishment of national regulatory organizations and institutions that are tasked with independently
regulating along with maintaining and overseeing their effective electricity network. In addition, the African
government have made significant efforts in recent years to develop robust regulatory frameworks for their
electricity sectors to ensure efficient power supply across the region.

Access to affordable clean energy remains one of Africa’s biggest challenges as electricity demand across the
continent is expected to triple by 2040 due to various factors notably industrialization, urbanization, higher
household incomes, and climate change. As a result, various laws, regulations, & policies are being undertaken to
ensure resilient transmission & distribution infrastructure across the region. For instance, below are the initiative
taken to form various regulatory frameworks for electricity transmission across the region:

African Single Electricity Market (AfSEM)

e InJune 2021, the African Union (AU) launched the African Single Electricity Market (AfSEM) in association
with the European Union (EU) aimed at creating a single and unified electricity market across the African
continent. The main goal of AfSEM is to promote electricity trading, cooperat