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Abstract
Evolution is a continuous process that occurs over a prolonged span of time nurtured by
ups and downs, discoveries and adversities influencing the very existence of any given
entity. Just like any living being, a nation as well as its economy also goes through a
cycle of evolution, crossing many thresholds and facing many hurdles from time to time.
The year 2020, beginning of a new decade, presented the biggest challenge to the man
kind in the name of Covid-19. The Pandemic has proved to be the biggest hurdle in the
modern history of mankind claiming millions of lives around the globe and disrupting the
economic integrity of many nations. Countless people lost their livelihood and mammoth
businesses were brought down to their knees by a mere microscopic virus. Agriculture
being the backbone of Indian economy contributes 18 percent to the country’s GDP and
supports many allied industries, thus it is subjected to the economic effects of the
pandemic. This research describes the influence of the pandemic on the Indian economy
in view of the National Stock Exchange’s performance with special focus on the
performance of Indian agriculture’s allied industry i.e. the agro-chemical firms that are
listed on the national stock exchange. For the purpose of analysis four agro-chemical
firms were identified and technical analysis of the chart pattern was employed to
accomplish the research.
KEYWORDS:Covid-19, Pandemic, Economic-disruption, Agro-Chemicals, Technical
Analysis.

INTRODUCTION:
As stated in the WHO covid-19 timeline, December 2019, was the year when the Wuhan
Municipal Health Commission of China reported a number of cases displaying symptoms
of pneumonia in Wuhan, Hubei Province and a novel coronavirus was eventually
identified. On January 4, WHO reported on social media that there was a cluster of
pneumonia cases in Wuhan, with subsequent disease outbreak reported on 5th January
2020. By 13thJanuary, officials confirmed a case of COVID-19 in Thailand, which
happened to be the first recorded case outside of China. Just a week later, WHO mission
to China issued a statement saying that there was evidence of human-to-human
transmission in Wuhan and by the end of January 7818 Covid-19 cases were confirmed
worldwide.
Coming to India, the first covid-19 positive case was confirmed in Kerala’s Thissur
district reported on 30th January 2020 and there onward the numbers kept growing and

www.oiirj.org

ISSN 2249-9598

Page 30

Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-11, Issue-05, Sept-Oct 2021

reached 564 on 24th March when the Prime Minister Shri Narendra Modi, announced the
first21 days mandatory lockdown in India.
Agriculture prior and during thepandemic:
The Covid-19 situation first came into light in December 2019, which in fact is the winter
season in India and happens to be thesowing season of Rabi Crops. Just prior to the onset
of the pandemic the production of most of the Kharif crops for the year 2019-2020
washigher than their normal production due to higher cumulative rainfall during the
monsoon season up to mid-September as stated in the columns ofthe Economic Times,
ET Bureau published on Feb 6th, 2020. According to the Agriculture Ministry for (Kharif)
2019-20, total food grain production in the country was estimated at 140.57 million
tonnes. The production during 2019-20 was higher by 8.44 million tonnes than the
average food grain production of the previous five years. With the start of the Rabi
sowing season in India beginning midNovember, the expected yield was estimated to be
much higher than past output, thanks to 40-70% higher than normal rains in October,
November and December in north, south and central parts of the country, as per data of
the Indian Meteorological Department. The availability of water for the crucial months of
dry winter was 50% more than availability for 2018-2019 and 40% more than the average
of the last ten years due to spurt in rains since August, 2019.In addition to the available
water reserve, cold weather in northern India provided perfect conditions to boost the
yield of rabi grains, oilseeds and pulses, increasing the country’s food output to a new
high raising the total Rabi Cereals production by 4.52 per cent to 134.23 Million MT
from 128.43 million MT in 2018-19 (The Economic Times, Vishwa Mohan,April 29th,
2020).
The onset of first 21 days lockdown, brought all industries to stand still inhibiting all
sorts of movements, but due to the approaching harvesting season in the month of April
and May, the Union home ministry issued fresh guidelines exempting farm workers and
agriculture companies from the lockdown engaged in the manufacturing &packaging of
fertilizers, pesticides and seeds etc. Alongside, the government also allowed intra and
interstate transportation of harvesting and sowing related machines like combined
harvester and other agricultural and horticultural implements.
The government also exempted procurement agencies like Food Corporation of India,
Nafedetc under the Disaster Management Act to ensure smooth procurement operations
ahead of the fresh harvest season.
To protect the interest of the farmersand the potential damage to crops, especially
perishable products like flowers and fruits, due to restrictions caused by the nationwide
lockdown the central government also disbursed over Rs 12,771 crore among 6.39 crore
farmers as part of the PM Garib Kalyan Package and disbursed over Rs 10,000 crore to
farmers across the country for damaged Kharif crop under the PM FasalBima
Yojana(PMFBY).
The favorable natural conditions, increased minimum support price for the produced
crops along with the support from the government ensured the economic wellbeing of the
agriculture sector in India
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Economic Implications of the Pandemic:
The growth curve for any economy is never a linear upward slope. Being a function of
inflation-adjusted market value of the goods and services produced over time, it directly
depends on the level of production that goes on, in a country and hence traverses the
phase of growth and correction over time.
Even a single day’s breakin the production activity results in lost opportunity cost, but a
prolonged nationwide halt has the capability to push any economy into recession.
All the recessions that the world had witnessed by far were the result of either economic
incompetency i.e. unjustified asset pricing, over optimistic investment, fall in
business/consumer confidence or financial scams, geopolitical trade wars etc.
But the year 2020 turned out to be the first instance in the history where global
economies entered recession due to a global health threat.
From the biggest economy in the world, the United States of America that officially
announced recession on 8th June 2020, to the developing nations worldwide, all have seen
their economies crumble amid the pandemic.
India being the second most populated country in the world had to consecutively extend
its lockdown from 25th March to 7th June, until the first unlock was implemented from 8th
June. By this period the number of Covid+ in India was already around 2.5 lakh mark.
The extended lockdown in the country exposed many industries to the downside risk
specially the banking, insurance and msme sector. With halt on all movement and
production-oriented activities the loan repayment ability of small industries became
highly questionable.
The current loan moratorium in India stands at 40 lakh crores. On an average 2/3rd loan
books of PSU banks is in moratorium and for private banks and NBFCs it is 1/3rd each.
The default rate on loan repayment is estimated at 20% and is expected to turn out as Non
Performing Assets (NPA).
If that happens the value of NPAs would reach to 8 lakh crores in this year itself with
outstanding NPAs of 9 lakh crores already present in our economy.
In the light of these uncertainties India’s economy has witnessed its steepest quarterly
GDP plunge, contracting by 23.9% between April and June followed by UK, France,
Mexico and Italy pushing the country on the verge of economic recession as confirmed
by IMF Chief Economist Gita Gopinath.
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The Indian manufacturing sector contracted by 39.3%, construction by 50.3% and hotel
industry by 47%, agriculture sector beingthe only exception which posted a positive
growth of 3.4%.
The turmoil in Secondary Market:
Secondary market is the financial market in which previously issued financial
instruments such as stocks, bonds, funds, options & futures are bought and sold.
Secondary market by the means of stock exchange provide a platform for trading and
business to the registered firms and thereby reflect the financial stability and growth
prospects in any given economy.
In India, the National Stock Exchange (NSE) and the Bombay Stock Exchange (BSE)
facilitates the buying and selling of industrial shares alongside the Multi Commodity
Exchange of India (MCX), that deals with the buying and selling of agri-commodities,
precious & base metals, crude oil etc.
(For the purpose of analysis, performance of NSE has been taken into account.
Even though the number of companies listed on BSE is much higher, the net daily
volume of trades on NSE being far higher than BSE made it a better candidate for
analysis.)
After having a great harvesting season for the Kharif crops in 2019, the commodities
market as well as Nifty i.e. the index of the National Stock Exchange traded near to its
life time max at monthly high of 11945.00 and low of 11090.15 for the month of
October, 2019(as described by the Multi Commodities Exchange of India,
https://www.mcxindia.com/). But as the number of covid-19 cases increased in the
country and lockdown became a necessary action, we witnessed a steep fall in the
commodities futures in MCX along with an overall decline in the NSE index from
January 2020 onwards as depicted in table 1 and 2.
Table 1: MCX Cotton Futures Sep 2019Sep 2020
Month
High
Sep-19
20350
Oct-19
20100
Nov-19
19580
Dec-19
19840
Jan-20
20180
Feb-20
19540
Mar-20
18880
Apr-20
16750
May-20
16350
Jun-20
16780
Jul-20
16570
Aug-20
17900
Sep-20
17890
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Low
19320
18910
18460
18900
18950
17680
15660
15840
14800
15440
15700
16110
17600

Volume
17.53K
10.19K
11.24K
12.62K
28.78K
22.63K
0.03K
0.29K
0.10K
0.01K
0.19K
0.05K
0.17K
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The futures contract for MCX Cotton traded significantly higher in the third financial
quarter of 2019, signifying the good yield of kharif production for 2019-20. But due to
contracting GDP and loss of investor and trader confidence under the influence of
pandemic the contract value along with the overall trading volume of cotton futures went
on a downhill slide.
Table 2: Nifty monthly High-Low (Sep 2019 – Aug 2020)
Month

High

Low

Average

Sep-19

11694.85

10670.25

11182.55

Oct-19

11945.00

11090.15

11517.57

Nov-19

12158.80

11802.65

11980.72

Dec-19

12293.00

11832.30

12062.65

Jan-20

12430.50

11929.60

12180.05

Feb-20

12246.70

11175.05

11710.87

Mar-20

11433.00

7511.10

9472.05

Apr-20

9889.05

8055.80

8972.42

May-20

9597.45

8807.60

9202.52

June-20

10552.75

9544.35

10048.55

Jul-20

11341.05

10299.80

10806.92

Aug-20

11794.25

10882.35

11338.30

The Agro-Chemical Industry:Agro-chemical industry deals in the production of urea, herbicide, fertilizers, seed
treatments etc and plays a very crucial role in boosting the agricultural output in a
country, along with offering comprehensive solutions for modern sustainable agriculture
and non-agricultural applications.
The four key players in the Indian agro chemical industry based on net yearly sales
includes:• UPL
• BASF
• Bayer Cropscience&
• PI Industries
Hence to identify the impact of Covid-19 on agro chemical industry in India these 4 firms
have been selected.
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MATERIALS AND METHODS:
1. Need for Study:
Stock markets are widely considered as the mirror for any economy reflecting both, its
ups and downs. Though our GDP dropped tremendously during the pandemic still there
was a positive growth in the agricultural output.
Hence in order to analyze, how the agro- chemical industries listed on the National Stock
Exchange performed in comparison to NIFTY 50 from Sep-19 to Sep-20, this research
has been carried out.

2. Objectives:
•
•

To correlate the performance of Agro-Chemical industry and Nifty 50 for the time
period Sep-19 to Sep-2020
To estimate the financial underperformance/ outperformance of the agro-chemical
firms between Sep-19 and Sep-2020.

3.Hypothesis for the study:
Based on the problem statement here are the Null (H0) and Alternate (Ha) hypothesis:Part A
H0: There does not exist a correlation between the economic performance of AgroChemical industries and NIFTY 50 for the time period Sep-19 to Sep-20.
Ha: There exists a
correlation between the economic performance of AgroChemicalindustries and NIFTY 50 for the time period Sep-19 to Sep-20.
Part B
H0:The Agro-Chemical firms financially underperformed with respect to Nifty 50 for the
time period Sep-19 to Sep-20.
Ha: The Agro-Chemical firms financially outperformed Nifty 50 for the time period Sep19 to Sep-20.

4. Research methodology
Descriptive research marks the base, for the comparative analysis of Nifty 50 and AgroChemical firms in this research. To accomplish the study secondary data (available on
the National Stock Exchange) from 1st September 2019 to 31st August 2020 has been
used.
Mean Index Creation:In order to measure the relative performance of the agro chemical sector, with respect to
Nifty 50, a mean agro-chemical index based on the cumulative statistics of the selected
firms with equal weight-age in the index has also been devised using Motilal Oswal’s,
compare-portfolio tool.

www.oiirj.org

ISSN 2249-9598

Page 35

Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-11, Issue-05, Sept-Oct 2021

Table 3: Mean Agro-Chemical Index
Month
Avg High

Avg Low

Mean

Sep-19

1662.66

1433.70

1548.18

Oct-19

1681.01

1480.96

1580.98

Nov-19

1752.72

1515.10

1633.91

Dec-19

1744.26

1599.02

1671.64

Jan-20

1881.22

1542.72

1711.97

Feb-20

2002.85

1693.96

1848.40

Mar-20

1974.07

1262.18

1618.12

Apr-20

1932.23

1404.00

1668.11

May-20

2161.69

1730.85

1946.27

Jun-20

2367.36

1994.27

2180.81

Jul-20

2519.36

2130.01

2324.68

Aug-20

2745.05

2244.16

2494.60

Twelve months highs and lows of NIFTY and Agro-Chem firms have been utilized to
generate two samples of 12 entries each as shown in table 2 and 3.
Data analysis is done by the means of technical chart analysis tools and T test.

RESULTS &DISCUSSION:
Performance Analysis:
1. Based on Standard Deviation and Data
Distribution
The standard deviation for NIFTY50 in comparison to generated agro-chemical index
with seasonal period of 4 months describes the variation in the index performance
during the Pre-Covid, Lockdown and Unlock-1 phase.
Table 4: Nifty 50 SD Mean Plot
Mean
Period

SD

Range

Sep-Dec19

11685.87

412.54

880.1

Jan-Apr20

10583.85

1596.96

3207.63

May-Aug20

10349.07

929.71

2135.78

Yearly

10872.93

1111.68

3207.63
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Graph 1: Normally distributing the data around the yearly mean value of NIFTY
(10872.93)

23.231%
% Probability of Nifty being above pre-Covid
Covid quarterly mean value of 11685.87
(Sep – Dec 2019) signifying massive underperformance in the index from Jan to Sep
2020.
Table 5: Agro-Chemical
Chemical Index SD Mean
Plot
Period
Mean
SD

Range

Sep-Dec19

1608.67

54.85

123.46

Jan-Apr20

1711.65

98.90

230.28

May-Aug20

2236.59

232.18

548.33

Yearly

1852.31

317.28

946.42
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Graph 2: Normally distributing the data around the yearly mean value of AgroChemical Index (1852.31)

77.873% Probability of Agro-chemical
Agro
index being above pre-Covid
Covid quarterly mean
value of 1608.67 (Sep - Dec 2019) signifying substantial
bstantial growth from Jan to Sep 2020.
2.Based onComparative
omparative Chart Analysis
To perform the comparative analysis of the Agro-chemical
cal Index to NIFTY50, data was
rebased to 0 for September 2019.
2019
Graph 3:: Comparative Index Performance

Till January 2020, both the index moved neck to neck until the agro chemical industry
began to outperform NIFTY 50.. March 24, depicts massive dip in both the indexes but
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recovery in the agro--chem
chem index came in sharper with significant divergence in the
growth curve.
3.Based
Based on Technical Chart Analysis
3.1Chart
Chart analysis using Moving Average
The 200 days moving average tool of Trading View stock analysis platform is a reliable
long term technical indicator used to identify price trends. On the cchart used here, the 200
days MA is a redline
red
that represents the average closing price for the
last 200days.Index/securities
securities trading above this line are said to be in uptrend, while those
trading below it, are said to be in downtrend.
Graph 4: NIFTY, 200 days Moving Average

Nifty 50 began to trade below the 200 days moving average on 26thFeb 2020 and
continued till 17th July 2020 depicting over 4 months of underperformance.
Graph 5: Agro- Chem Stocks 200 days MA

Out of the four agro-chem
chem stocks selected for the analysis, UPL & PI Industries were in
constant uptrend with BASF & Bayer Cropsciencejoining
joining the uptrend in January
beginning.
www.oiirj.org

ISSN 2249-9598

Page 39

Online International Interdisciplinary Research Journal, {Bi-Monthly},
{Bi
ISSN 2249-9598,
9598, Volume-11,
Volume
Issue-05, Sept-Oct 2021

Cumulatively the four firms began to trade below the 200 days MA on 24th March 2020,
but resumed the uptrend on 9th April 2020, signifying only 16 days of underperformance
in the agro-chem
chem firms.
3.2Chart
Chart analysis using Historic Volatility
The Historical volatilityindicator
volatilityindicator represents the dispersion of returns for
index/securities over a given period of time.
Higher the historical volatility value, the riskier the security is. Higher range of
historical volatility accompanied by positive Normal distribution of Standard Deviation
indicates greater growth prospects.
prospects
Graph 6: NIFTY, Historic Volatility

For Nifty, the HV varied within the range of 0 to 40 for most part of the year with
maximum volatility reaching to 120 on 25th March,2020
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Graph 7: Agro-Chem
Chem Firms, Historic Volatility

On contrary to Nifty, for the agro
agro-chem firms the HV varied within the range of 20 to 60
for the most part of the year (Sep-19
(Sep
to Sep- 20), with max volatility of 115 in March end
and 82 in mid May depicting higher range of historic volatility for the agro-chem
agro
firms.
3.3 Chart analysis using Ichimoku Clouds
The Ichimoku Cloud is a set of technical indicators developed by a Japanese journalist
named Goichi Hosoda in 1969. Though it has four main parts namely the leading span,
lagging span,, bullish cloud and the bearish cloud, but for the purpose of simplified
analysis, focus is laid only on cloud analysis.
The Bullish cloud is represented in green colour and it forecasts market outperformance
while the Bearish cloud is represented in red colour and it forecasts market
underperformance.
The span of the cloud corresponds to the time that a given security or index spends in a
particular zone.
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Graph 8: Ichimoku Clouds (NIFTY)

During the pandemic,, NIFTY entered the bearish cloud in the month of March and
continued to trade in the zone till mid July 2020, indicating 4 months ofspeculative
underperformance.
Graph 9: Ichimoku Clouds (Agro-Chem)
(Agro

For agro-chem
chem firms the bearish trend was first forecasted for 16thMarch, 2020 that
continued till 27thApril, 2020. Signifying 42 days of speculative underperformance, after
which the agro chem firms resumed the uptrend.
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HYPOTHESIS TESTING:
TESTING
• Correlation Analysis of NIFTY 50 &
Agro- Chem Index
The correlation analysis applied on the monthly average values of NIFTY 50 and the
Agro-chemical
chemical index from Sep-19
Sep
to Sep-20
20 describes the strength of the relationship
between the two. Pearson correlation measures a linear dependence between two
variables and is given by the formula:

Where mx and my,,are the means of the
variables under study.
Using Table 2&
& 3 gives
r=

>

-0.0974

This implies that there exists a weak negative correlation between NIFTY 50 and AgroChemical index.
Calculating the significance of the correlation coefficient:
Since Sample size is < 30, applying T test:
For Sample Size N =12
Degree of freedom df = (N-2)
= 10

We get, t =0.309
From t table with level of Significanceα
Significance = 0.05 theP value comes out to be
be:
P = 0.7634 > 0.05
Since the calculated P value is greater than the level of significance therefore the result is
not significant at p<0.05. Hence
H
we accept the Null Hypothesis,that
Hypothesis
there exists no
significant correlation between the performance of NIFTY 50 and AgroAgro Chemical index
for September 2019 to September 2020.
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For Part B, based on the results from the applied technical indicators and the
comparative rebased graph analysis we accept the Alternate hypothesis, that the AgroChemical firms financially outperformed Nifty 50 for the time period Sep-19 to Sep-20.

CHALLENGES:
The performance of agro- chemical industry directly depends on the farmer’s needs and
the outlook that they have for an upcoming season. Ever since the implementation of
lockdown farmers have been tackling the issue of labour migration resulting into acute
shortage of farm helpers which is most likely to decrease the overall output in the 2nd
quarter of the year thereby affecting the performance of agro-chem industries as well.
Finally in order to accomplish the goals of sustainable agriculture more and more agro
chemical firms should focus on taking a stand against toxic chemical production and
adopting green chemistry to create products that benefit both the production of harvest
and the environment in which it grows.

CONCLUSION:
Though, there was a huge underperformance in the NSE index with massive plunge in the
quarterly national GDP from April to June 2020, still the agro- chemical firms managed
to grow consistently with minor hiccup at the time of lockdown announcement.
Good monsoon in 2019 ensuring enough availability of water for the dry winter months
along with unprecedented locust attack in the month of April 2020 provided enough
opportunity to the agro-chemical firms to carter the needs of the farmers for the
upcoming sowing and harvesting season. Even during the pandemic support from the
government and relaxation in the lockdown norms helped the agro-chemical firms to
continue their production activity and hence managed to outperform NIFTY 50.
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