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India: Forget the rains

Why RBI may need a thermometer

Economics
India

¢ Average temperatures and food price sensitivity to heat are
rising; temperature is outperforming rains in forecasting inflation

¢ In El Niflo years specifically, temperature spikes have become
more likely than rainfall deficit; and these spikes are intensifying

+ With twin energy and El Nifio shocks, we forecast FY27
inflation at 5.6%, GDP at 6%, and two rate hikes over 4Q26
and 1Q27, taking the repo rate to 5.75% (earlier: hold)

A couple of years ago, we pointed out that reservoir levels matter more than rains for
India’s food production and inflation. More recently, we took our next leap—from rains
and reservoirs, to temperatures. With global warming, average temperatures are rising
and have crossed previous thresholds. They now impact food output and inflation much
more than even rains and reservoirs do. In fact, tracking surface temperature is enough
to get a good sense of where food inflation is headed.

This matters a lot more in a likely El Nifio year. We find that the probability of high
temperatures is stronger than the probability of low rains, and the quantum of rise in
temperatures during El Nifio years is rising. No crop escapes. Perishables like
vegetables and fruits are traditionally more sensitive to heatwaves, and this sensitivity is
rising. Durable crops like cereals, pulses, oilseeds and sugar are not too far behind as old
temperature thresholds are breached. Even animal protein sources are becoming more
sensitive to heat.

So what role do rains and reservoirs still play? We test this using our trusted food inflation
model. When we include temperatures, reservoir levels lose importance—they get
“crowded out”. Keeping temperatures but excluding rains/reservoirs improves the
model’s ability to predict food inflation. The message is clear. Temperatures have
become far better than rainfall in explaining and forecasting food inflation. Possible
reasons: irrigation has improved, reservoir levels and temperatures have a 50%
correlation (so information in the reservoir variable gets picked up by temperature), and
the relationship between temperatures and inflation is non-linear—as old thresholds are
breached, even durable food inflation is affected.

With the energy and El Nifio shocks coinciding, the FY27 outlook needs attention.
Our model suggests the El Nifio/temperature channel can add 0.5ppt to inflation over
a year. Adding this to our estimates from the energy shock (including local pump
price increases), we expect headline inflation to average 5.6% in FY27. On this
basis, we expect the RBI to deliver two rate hikes, over 4Q26 and 1Q27, taking the
repo rate to 5.75%.

The accompanying growth shock will likely stop it from hiking a lot more. Bringing
together both the shocks, and factoring in some fiscal slippage, we forecast GDP to grow
6% in FY27, lower than our previous year’s forecast of 7.4%. We expect the brunt of the
shock to be felt by the informal sector—rural households and small firms—marking a
change in India’s drivers of growth.
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Forget the raindrops...

We have been steadily refining our views on inflation drivers over the last decade. And our
latest findings suggest that it's time to get prepared for rising inflation.

A couple of years ago, we pointed out that reservoir levels matter more than rains for India’s
food production and inflation (as they capture underground water as well)'. Later we pointed out
that trends in reservoir levels have been changing too?.

More recently, we took our next leap, from rains and reservoirs to temperatures. With global
warming, average temperatures have crossed previous thresholds (see exhibit 1). They now
impact food output and inflation much more than even rains and reservoirs do. In fact, we find
that tracking surface temperature is enough to get a good sense of where food inflation is
headed. We don’t even need to track rains in most parts (details later)!

In this report, we extend our work on surface temperatures mattering more than before. We
analyse what it means for a year when the chances of an El Nifio developing around mid-year
are high?®.

As is well known, an El Nifio is associated with low rains, high temperatures, higher food
inflation, and lower growth. We go episode-by-episode, and crop-by-crop, and we think the
results are too significant to ignore.

...bring out your thermometers

We have an extensive database of average surface temperatures across India since the 1950s,
which shows that surface temperatures have been rising over time, as is the volatility in food
prices (see exhibits 1 and 2)*. Indeed, there is growing evidence now that heatwaves in India
are starting earlier, lasting longer, and becoming more intense®

What we find next is that the correlation between average temperature and India’s food inflation
has been rising consistently over time (see exhibit 3). As the earth is heating up, crop yields
are falling®.

Some of this is fresh in memory. The heatwave of March 2022 lowered the sugar cane crop
yield by 30%, while hurting the production of vegetables, as well as oilseeds’. In the heatwave
of March 2024, temperatures rose to 50.5 degrees Celsius in some areas, leading to heat
stress. The sharp rise in vegetable prices was a reflection of the crop damage®.

" Reservoirs not only capture contemporaneous rains, but also hold rain that has fallen in previous rain episodes. This is
important at a time when unseasonal showers have increased in frequency.

2 For instance, they are much lower now in the important sowing month of July than they used to be. Not a surprise that
seasonality patterns in food prices are changing too.

3 India’s Meteorological Department has discussed it in it’s latest press release on May 1, 2026

4 Global warming is indeed a well-documented reality.

5 Heatwaves in India are Starting Earlier and Spreading Wider, Warn Experts| Outlook Business, 1 May 2026

8 Indeed, scientists and researchers project that a 2.5-4.9 degrees Celsius increase in temperature across the country could
lead to a decrease in wheat yields of 41-52%, and a fall in rice yields of 32-40%. See: Climate change and agriculture in
India, Ministry of Science and Technology, Government of India, January 2016. Also see: Gallé, J., Katzenberger, A. Indian
Agriculture Under Climate Change: The Competing Effect of Temperature and Rainfall Anomalies, July 2024

7 See: Rising temperatures threaten India's crop yields and food security, IDR (idronline.org), August 2022

8 Vegetable inflation averaged 26.8% y-o-y in 2024


https://dst.gov.in/sites/default/files/Report_DST_CC_Agriculture.pdf
https://dst.gov.in/sites/default/files/Report_DST_CC_Agriculture.pdf
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1. Surface temperatures have been rising 2. Food price volatility has risen over the
years
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5. El Niio is associated with low rains (in most years) and high temperatures (in all year)
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Enter El Nifio

All this matters a lot more in an El Nifio year. Just to recall, an El Nifio is associated with low
rains and high temperatures (see exhibit 4). But beyond the headline, there are some lesser-
known consequences of El Nifio in India.

One, the probability of high temperatures is stronger than the probability of low rains. For
instance, in the FY20 and FY25 El Nifio years, rains were strong despite being an EI Nifio year.
But for both these years, temperatures shot up compared to the normal.

Two, the quantum of rise in temperatures during El Nifio years is rising (see exhibit 5).

And this is where the worry lies — the impact of surface temperature on food inflation is rising,
surface temperatures are rising too, El Nifio is associated with higher-than-normal
temperatures, and the quantum of spike in temperature in El Nifio years is also on the rise.

No crop escapes

Analysing a decade of data, we find the correlation between average temperature and food
inflation has been rising across all the main crops. Perishable crops like vegetables and fruits
have traditionally been more sensitive to heatwaves than others, and this sensitivity is rising
(see exhibits 6-7).

Durable crops like cereal, pulses, oilseeds and sugar are not too far behind. True that they have
traditionally been less sensitive to heat, but the sensitivity is rising, as old temperature
thresholds are being breached (see exhibits 8-11).

Even the price of dairy, poultry and fishery products, which we, on aggregate, call animal
protein sources of food, are becoming increasingly more sensitive to rising temperatures (see
exhibits 12-13).

6. Prices of perishables like vegetables are  7... and that is true for fruit prices too
more sensitive to heatwaves...
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8. Cereals prices are increasingly 9. Pulses prices, too, seem to have
impacted by temperatures, but less so become more sensitive to heat
than perishables
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10. Oil seed prices have also started to feel 11....and same is the case for sugar

the impact of heat... prices
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12. Animal protein sources are becoming 13....driven by livestock health
more sensitive to heat...
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The rains versus temperature debate

This, then, brings us to another important question. If the sensitivity of food production and inflation to
temperatures has risen over time, what role do rains and reservoirs play?

To answer this carefully, we get a little more technical than just running correlations. We bring out our
trusted food inflation OLS model, which can help us parse the role of temperatures on food inflation
better, while including other variables that also impact food inflation.

First, we re-run our old food inflation model for the 2007-2026 period (see regression 1 in exhibit 14).
It includes reservoir levels, the government’s minimum support prices for agriculture, and dummy
variables for the government’s food supply-side management steps to lower inflation, and the
pandemic period.

Each of these variables is economically and statistically significant in explaining food inflation trends.
The model has a strong R-squared of 85%.

Next, we include temperature in our model (see regression 2 in exhibit 14). And it doesn't sit too
comfortably with the other variables. The temperature variable is clearly statistically significant, but
the reservoir variable turns insignificant.

This could mean that temperature is crowding out the significance of reservoirs. Perhaps the
temperature variable contains all the information which the rainfall variable holds, and more.
Because, the fit of the model improves. R-squared increases from 85% to 90%.

Finally, we keep the temperature variable in the model but remove the reservoir variable (see
regression 3 in exhibit 14). And this drastically improves our model. Each of the explanatory variables
is economically and statistically significant. And the model's R-squared is at an elevated 90%.

14. Food inflation regressions — Regression 3 with temperature and no rains works best

Method: Ordinary Least Squares

Time period: 2007 to 2026

Frequency: Annual

Dependent variable: Food inflation, % y-o-y

Coefficients
Regression 2

Regression 1 (With reservoir & Regression 3
Variables (With reservoir) temperature) (With temperature)

Reservoir (annual chg, July level) -0.09* -0.02#
Temperature (annual avg change) 3.78* 4.42*
Minimum Support Prices (annual chg) 0.13* 0.11* 0.10*
Supply-side management (Dummy variable) -5.82% -6.03" -6.03"
COVID 3.19* 2.24* 1.19**
Constant 9.18* 9.14* 9.61*
R-squared 85% 91% 90%
Adjusted R-squared 80% 87% 88%
Durbin Watson 1.5 2.0 2.2

*5% LOS, **10% LOS, # Not significant
Source: OWID, CEIC, HSBC. Note: Appropriate lags have been used for independent variables. LOS: Level of significance

What's lowered the importance of rains?

Temperatures are far superior than rainfall in explaining and forecasting food inflation. In fact, once
temperatures are included, there is no value in analysing rains and reservoir levels. Indeed, over
time, the coefficient of reservoir in our regression model has been falling, indicating than its
importance has dwindled. There could be several reasons for this:
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¢ With irrigation facilities improving over time, the low rains problem has been partly circumvented,
especially in certain areas like north-western India

¢ With reservoirs and temperatures having a 50% correlation, our sense is that a lot of the
meaningful information contained in the reservoir variable gets picked up by temperatures.

¢ There is a non-linear relationship between temperatures and food inflation. With
temperatures having crossed certain thresholds, the sensitivity of non-perishable food
inflation to heat has risen

Outlook for FY27: Inflation and RBI action

It's a season of overlapping shocks — energy, industrial feeds, and a likely El Nifio.

Quantifying the El Nifio shock: Our food inflation model (regression 3 in exhibit 14) quantifies the
impact of rising temperatures on food inflation. If the rise in temperature is in line with the last 10-year
average, we calculate that inflation could be 0.5ppt higher over a year from the onset of the El
Nifo. If the EI Nifio sets in later in 2026, then much of the impact could be felt in 2027°. There are
two-way risks to our estimate here. A severe El Nifio would mean a sharper rise in prices. On the
other hand, full up granaries could help ease some of the inflationary pressures.

Quantifying the energy shock: In a recent report, we did a detailed analysis of the impact of the
energy shock on headline inflation by bringing together domestic pump prices, brent prices, and
agricultural and industrial input prices across several oil price scenarios.

We assumed a rise in pump petrol and diesel prices by around INR6-7/litre. We also found that
the inflation passthrough due to FX depreciation can be broadly offset by an emerging output
gap. Bringing it all together, we estimated that if oil averages USD95/bbl in FY27, inflation could
rise by 1.3ppt.

At the start of the year, our inflation forecast for FY27 was 4%. The two shocks can raise it to
5.6%. We also believe that some of the El Nifio pressure could be felt in the winter crop, keeping
inflation elevated in the first half of FY28. Depending on when the El Nifio sets in, inflation could be
higher than 6% for 2-3 quarters as per our forecasts (see exhibit 15).

15. We think the energy and EIl-Nifio shock together, can raise inflation to 6% of higher
for 2-3 quarters
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Source: CEIC, HSBC

9 In our base case we assume 2/3 impact in year 1 and 1/3 impact in year 2, keeping inflation elevated over FY27 and FY28.
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We have assumed a INR6-7/litre rise in petrol and diesel prices in our forecast, as we believe
that will address the pain felt by oil PSUs. If that rise were not to happen, average inflation would be
closer to 5.3% for FY27. But inflation would still cross 6% for a 2-3 quarter period.

On the back of our forecast that inflation will rise to 6% or higher for 2-3 quarters between Sep 2026
and Sep 2027, led by higher oil prices and the impact of rising temperatures in the El Nifio, we are
now forecasting two repo rate hikes over 4Q 2026 and 1Q2027, taking the repo rate to 5.75%
(versus previous forecast of no change in rates).

We are not forecasting an immediate rate hike in the upcoming June meeting, because the
government is running welfare schemes at a time when the energy crisis is in full swing. The RBI
may also want to remain growth supportive. Instead we expect the hikes to begin when we are over
the peak of the energy crisis.

We are not forecasting a bigger rate hike than 50bp for now because (1) we believe the RBI will
look through part of the inflation increase as temporary (given we forecast CPI inflation to asymptote
towards 4% by March 2028), and (2) we believe growth will also fall meaningfully due to the twin
shocks, and the RBI may have to be mindful of that.

Outlook for FY27: Growth and government action

The twin shock is likely to take a toll on growth too. We believe the informal sector, comprising rural
workers and urban informal workers (for instance those working in MSMEs) get impacted most
during supply shocks. Heatwaves will impact farmers directly, and high energy inflation will likely
impact both the rural and urban informal workers, who, together make up two-thirds of consumption
(see exhibit 16).

We estimate that the price and quantity disruptions in energy sources can shave off around 1ppt
from growth. An El Nifio could shave off a further 0.3ppt from growth. The government will likely step
in to support growth with credit guarantee schemes, rural unemployment benefits, and public capex.
We expect a fiscal slippage by about 0.3% of GDP (see exhibit 17).

Overall, we forecast GDP growth to average 6% in FY27 (versus an estimated 7.4% in FY26,
see exhibit 18) and inflation to average 5.6% in FY27 (versus 2% a year ago).

16. The informal sector, making up two- 17. We expect fiscal slippage of about
thirds of consumption, is likely to be 0.3% GDP
impacted most
% share  Employment and consumption % GDP
100 - Drags 0.7
Excise duty cut (INR10/Itr) 0.4
801 Fertilzer bil 0.1
60 - 36 OMC dividend 0.0
34 Underrecoveries 0.1
40 A Offsets 0.4
Windfall profits 0.2
20 1 Economic stabilisation fund 0.2
0 - I Rbi dividend 0.1
Employment Consumption
m Informal: Agri Informal: Non-Agri  ® Formal NET drag on fiscal deficit 0.3

Source: PLFS, HCES survey of 2023-24, HSBC calculations Source: HSBC calculations
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18. GDP growth forecast 19. Inflation forecast
% FY27: Growth forecast % FY27: Inflation forecast
8 1 6.0 -
0.3
6 -1.0 0.3 +0.3 13
4.0 4
4 4
2.0 4
2 4
0 A T T —T— 0.0 - T T T
Old forecast Energy ~ EINifio  Fiscal New Old forecast Energy crisis  EI Niio  New forecast
(pre-energy crisis impact  impact offset forecast (pre-energy  impact impact
crisis) crisis)
Source: HSBC estimates Source: HSBC estimates
20. India: Key macroeconomic forecasts
Unit FY26f FY27f FY28f
(Apr'25-Mar'26) (Apr'26-Mar'27) (Apr'26-Mar'27)
Real gross domestic product (GDP) %y-0-y 74 6.0 6.5
old 6.3 6.8
Consumer price index (CPI) %y-0-y 2.0 5.6 5.0
old 45 43
Repo rate %, end-period 5.25 5.75 5.75
old 5.25 5.25

Source: RBI, CEIC, HSBC estimates. Our forecasts are assuming oil at USD95/b
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contained in this document may be considered forward looking statements which provide current expectations or forecasts of future events. Such forward looking statements are not guarantees of future
performance or events and involve risks and uncertainties. Actual results may differ materially from those described in such forward-looking statements as a result of various factors. HSBC India does not undertake
any obligation to update the forward-looking statements contained herein, or to update the reasons why actual results could differ from those projected in the forward-looking statements. Investments are subject
to market risk, read all investment related documents carefully.
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No part of this document may be reproduced, stored in a retrieval system, or transmitted, on any form or by any means, electronic, mechanical, photocopying, recording or otherwise, without the prior written
permission of The Hongkong and Shanghai Banking Corporation Limited.

Important information on sustainable investing

“Sustainable investments” include investment approaches or instruments which consider environmental, social, governance and/or other sustainability factors (collectively, “sustainability”) to varying degrees.
Certain instruments we include within this category may be in the process of changing to deliver sustainability outcomes.

There is no guarantee that sustainable investments will produce retuns similar to those which don’t consider these factors. Sustainable investments may diverge from traditional market benchmarks.

In addition, there is no standard definition of, or measurement criteria for sustainable investments, or the impact of sustainable investments (“sustainability impact’). Sustainable investment and sustainability
impact measurement criteria are (a) highly subjective and (b) may vary significantly across and within sectors.

HSBC may rely on measurement criteria devised and/or reported by third party providers or issuers. HSBC does not always conduct its own specific due diligence in relation to measurement criteria. There is no
guarantee: (a) that the nature of the sustainability impact or measurement criteria of an investment will be aligned with any particular investor’'s sustainability goals; or (b) that the stated level or target level of
sustainability impact will be achieved.

Sustainable investing is an evolving area and new regulations may come into effect which may affect how an investment is categorised or labelled. An investment which is considered to fulfil sustainable criteria
today may not meet those criteria at some point in the future.
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