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Abstract
The study was conducted to compare the growth and instability between cotton and man-made fibers. The data on cotton production was
obtained from faostat. The data on man-made fibers production is taken from the website of indiastat.com. The study period for the study is
from 1981-82 to 2020-21. The data is further divided into two periods of twenty years each; Period 1:1981-82 to 2000-01 and Period II: 2001-
02 to 2020-21. The results were also calculated for the overall period. The statistical tools used in the study were compound growth rate and
instability index. The results showed that over the study period the growth rate for man-made fibers was higher in comparison to cotton,

although the variability was higher in man-made fiber production.
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Introduction

The Indian textile industry is different from that of other countries
because of its close connections with agriculture, along with linkages
to country’s customs and traditions. In the year 2021-22, India
exported US $ 44.4 billion in textiles and apparel (T&A). The major
destination was US with 27 per cent share followed by EU (18 per
cent), Bangladesh (12 per cent) and UAE (6 per cent). Exports of
cotton textiles were US$ 17.2 billion, accounting for 39 per cent of
all exports, and they increased by 54 per cent and 67 per cent in 2021—
22 compared to FY 2020-21 and FY 2019-20, respectively. The
export of man-made textiles was US$ 6.3 billion with a 14 per cent
share, representing growth of 51 per cent and 18 per cent in 2021-22
over FY 2020-21 and FY 2019-20, respectively (Press Information
Bureau, 2022). India is the third-largest producer of cotton in the
world, the largest consumer of cotton after the US and China, and the
second-largest producer of textiles globally. After the agricultural
sector, it generates the most jobs (Dixit and Lal, 2019). India has a
long history of manufacturing cotton, the country is the world's top
producer of cotton yarn, with US$ 3 billion worth of cotton yarn
exported in 2019-20. However, the need for synthetic fiber is steadily
growing in India. By 2030, it is predicted that India's current expected
consumption of 4.4 million tons of polyester would double to 8.5
million tons, expanding at a growth rate of 8 per cent (Rajyan et.al,
2022).

The battle between cotton and man-made fibers takes into account
sustainability as a key component. The usage of insecticides and
water resources are two aspects of cotton cultivation that can have a
big impact on the environment. Even though they aren't natural, man-
made fibers are often produced with recycled resources and can
be energy efficient.

It takes roughly 10,000 L of water to make one kilogram of cotton
fabric, or about 8000 L for a pair of cotton pants, cotton consumption
accounts for 2.6 per cent of total water usage globally (Ahmad et.al,
2021). With each passing year, it is anticipated that the fiber demand
would widen even more due to rising textile consumption and
population growth, as well as the limited amount of cotton produced.
Man-made fibers are more resilient than cotton as they can withstand
rough usage. They are easy to maintain and are wrinkle-free. They
are water repellent and can be used to make water and sweat-proof
clothes. Man-made fibers can be easily dyed as per the required
shade. With the above background, this study aimed at comparing the
growth rate and instability of cotton and man-made fibers in India.
Methodology

The study is based on secondary data. The data on cotton production
was obtained from faostat. The data on man-made fiber production is
taken from the website of indiastat.com. The study period for the
study is from 1981-82 to 2020-21. The data is further divided into
two periods of twenty years each; Period 1:1981-82 to 2000-01 and
Period II: 2001-02 to 2020-21. The results were also calculated for
the overall period. The following statistical tools were used in the
study:

Absolute change: The difference between base and final values is
used to calculate it. According to Singh et al. (2014), the absolute
change for production was computed by averaging the three years of
base year and the current year. The absolute change was determined
using:

Absolute change= current year- base year

Relative change: This measure has been calculated to compare
changes in production of cotton and man-made fiber. To determine

relative change, the following formula was used:
currentyear—baseyear
z Y2 % 100

Relative change =
baseyear

Compound growth rate (CAGR)

Compound growth rate was calculated by using the following
formula:

Y= ab'

Compound annual growth rate (%) = (Antilog b-1) x 100

Where,

Y= Production in the year 't' for which the growth rate is estimated
t= Time in year

b = Regression coefficient

Instability Index

The instability index developed by Ray (1983) is calculated as
follows:

Instability Index = Standard deviation of Ln (Y+1/Y)x100
where, Y is the production of cotton and man-made fiber, t represents
the current year, t+1 corresponds following year.

Results and discussion

The results of absolute and relative change for period I are presented
in Table 1. The results showed that while cotton production has
increased by 1201.66 million kg in the period 1981-82 to 2000-01,
man-made fiber has increased by 795.55 million kg in the same
period. In relative terms, man-made fiber production has increased by
861.17 per cent while cotton production has increased by only 85.19
per cent. Between 1981-1982 and 2000-2001, there was an increase
in the production of both cotton and synthetic fiber.

Table 1: Absolute change and Relative change of cotton and man-made fiber in period I

Period I (1981-82 to 2000-01)

Base year Current year Absolute change Relative change
Cotton 1410.53 2612.20 1201.66 85.19
Man-made fiber 92.38 887.93 795.55 861.17
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Table 2 presents the results of absolute and relative change for the
period II. The results showed that cotton production had increased
approximately tenfold in comparison to man-made fiber in absolute
terms with 3280.31 million kg while man-made fiber has increased

by 331.18 million kg. Cotton production has increased by 122.49 per
cent in relative terms and man-made fiber production has increased
by 31.23 per cent in the period 2001-02 to 2020-21.

Table 2: Absolute change and Relative change of cotton and man-made fiber in period II

Period II (2001-02 to 2020-21)

Base year Current year Absolute change Relative change
Cotton 2677.95 5958.27 3280.31 122.49
Man-made fiber 1060.15 1391.33 331.18 31.23

The results of absolute and relative change for the overall period is
presented in Table 3. in the last four decades, cotton production has
increased by 4547.73 million kg and man-made fiber production has

increased by 1298.95 million kg. In relative terms synthetic fiber
production has increased by 1406.09 per cent while cotton production
has increased by 322.41 per cent.

Table 3: Absolute change and Relative change of cotton and man-made fiber in overall period

Overall period (1981-82 to 2020-21)

Base year Current year Absolute change Relative change
Cotton 1410.53 5958.27 4547.73 322.41
Man-made fiber 92.38 1391.33 1298.95 1406.09

Table 4 presents growth rate and variability in period I, period II and
overall period. In the period 1981-82 to 2000-01, man-made fiber has
seen a significant growth in production (14.07 per cent) while cotton
production has seen a growth rate of 3.85 per cent. In period I,
variability in man-made fiber production was 74.03 per cent and
cotton production has a variability of 24.35 per cent. In period II,
cotton production has seen a positive significant growth of 4.26 per
cent while man-made fiber has seen insignificant but positive growth

rate of 0.82 per cent. In the overall period, man-made fiber has seen
a significant growth rate of 7.61 per cent and cotton production has
seen a significant growth of 4.39 per cent. Among the three periods,
highest variability was seen in period I for man-made fiber production
(74.03 per cent), followed by man-made fiber production (62.08 per
cent) in the overall period. In period II, production of man-made
fibers, at 14.48 per cent, showed the lowest variability.

Table 4: Compound growth rate and coefficient of variation of cotton and man-made fiber

Period I Period 1T Overall period
(1981-82 to 2000-01) (2001-02 to 2020-21) (1981-82 to 2020-21)
CAGR CV (%) CAGR CV (%) CAGR CV (%)
Cotton 3.84%* 24.35 4.26%* 24.97 4.39%* 50.05
Man-made fiber 14.07** 74.03 0.82 14.48 7.61%* 62.08

The results of instability index are presented in Table 5. In period I,
cotton showed the higher instability (14.17 per cent) as compared to
man-made fibers (7.58 per cent). In period II, both cotton (12.12 per
Table 5: Instability index of cotton and man-made fiber

cent) and man-made fiber (12.36 per cent) showed similar instability.
In the overall period, cotton showed slightly higher instability (12.93
per cent) in comparison to man-made fiber (11.45 per cent).

Instability index
Period I Period 11 Overall period
(1981-82 to 2000-01) (2001-02 to 2020-21) (1981-82 to 2020-21)
Cotton 14.17 12.12 12.93
Man-made fiber 7.58 12.36 11.45

Conclusion

From this study it can be concluded that man-made fibers had seen a
higher percentage change in production as compared to cotton. Over
the study period the growth rate for man-made fibers was higher in
comparison to cotton, although the variability was higher in man-
made fiber production. In India, the man-made fiber sector offers
enormous prospects, and with the proper strategy, these opportunities
can be successfully turned into profitable enterprises.

Policy implications

To promote production of man-made fibers, government should
provide incentives or subsidies for companies that invest in research
and development of new, more sustainable man-made fibers. Support
the growth of local production and supply chains for man-made fibers
to reduce reliance on imports and promote economic development.
Support should be provided to the local production and supply chains

NAAS Rating 2022 - 4.51

for man-made fibers to reduce reliance on imports and promote
economic development.
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