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Abstract:

Industries and governments of various countries, as well as groups, devote a significant portion
of their earnings to research and development activities in order to develop products and also
acquire patent protection for them. The short-term goal is to obtain patents, while the long-term
goal is to impact countries' economic growth. Thus far, empirical evidence is ambiguous
regarding the impact of research and development (R&D) expenditure. Data for the Interplays
of R&D Expenditure on Patents in the Energy, IT, and Auto Sectors were gathered from the
companies' published financial statements. The study period was confined to 2015-2021.
Collected data was analysed and identified the percentage of research expenditure against
revenue. Further data was also analysed with patents published with the F-test. The study
identified that expenditure on research and development will boost the growth of the
organisation and also acquire patents will lead to accomplishing organisational goals.
Inversely, it also builds confidence for investors.

Keywords: R&D Expenditure, Patents, F-test, Industries, Energy, IT, Auto sector

Introduction:

Numerous attempts in research and development (R&D) generate perpetual intellectual capital,
which serves as a foundation for intrinsic growth in the economy. A nation's physiological
monetary base enables it to grow thru the production of knowledge, to expertise financing being
regarded as just a related to greater of physical capital. Patent applications are used to safeguard
innovative products made via R & d. Additional new study results in the formation of new
goods that serve as production factors for subsequent innovations and advancements. There is
a continuing process of product design within the framework of a monopolistic tendencies
competitive market. Manufacturing dwellings or research and development companies acquire
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INTERPLAYS OF RESEARCH AND DEVELOPMENT EXPENDITURE ON PATENTS IN ENERGY, IT AND AUTO SECTOR:
EMPIRICAL EVIDENCE FROM NIFTY LISTED COMPANIES.

Almeida and Teixeira (2007) discovered conflicting findings that patent protection has a
negative influence on R & d inside a committee of 88 countries covering the period 1996
2003. Intellectual property accumulation has a significant impact also on R&d expenditures of
a group among less developed nations, but it has no statistical significance impact on the group
of more advanced connect teams. Danguy, de Rassenfosse, and van Pottelsberghe de la Potterie
(2009) reassessed this same quantitative inability to establish connection among R & d and
intellectual property qualifies across 18 businesses but also 19 regions and discovered that
Ré&D—patent connection is influenced by the factors including such teaching and research,
collective bargaining predisposition, and corporate strategy predisposition, and also that the
patent law excitement is mainly a result of globalisation.

Boldrin and Levine (2013) noted there was no verifiable research which patent rights increased
advancement or efficiency, unless efficiency was defined solely in terms of patent applications
conferred. Additionally, users affirmed that although patent laws has a partial equilibrium
impact of raising incentive schemes to invent, their overall impact on advancement could be
negligible, and therefore they advocated for intellectual property abolition and emphasised the
importance of those other statutory provisions. Sierotowicz (2015) investigated the efficiency
of Expenditure inferred from intellectual property interaction in 28 European Union (EU)
countries from 1999 to 2013 and deduced that increase in overall interscholastic Expenditure
inside the ten largest EU countries' commercial business industries contributed to a sector's
patent applications inside the longterm.

Otomo (2017) evaluated the influence of patent claims but also Expenditure in the United
States and the European Union, taking into account firm size, government interference, and
financial results. It divulged that patent rights have been constantly increasing while yielding
diminishing returns, and therefore it would be quick to conclude that patent rights have been
disadvantageous to R&D expenditure because they influenced a crucial component of offering
financial assistance for prospective creators.Altuzarra (2019) provides information on the
relationship among companies' R&D expenditure and intellectual property registration
numbers over the time frame 1990-2013 in either a panel of Spanish manufacturing industries.
The findings support a bi - directional causality relationship among research and development
and patent rights.

Levin et al. (1997) demonstrated in a ground-breaking research that strengthening intellectual
property rights is often not helpful to society. The mechanism through which monopoly
operates results in an imperfect market, which means that patent victories are not beneficial to
the economy in the long run. Heller and Eisenberg (1998) expressed concern that the recent
emergence of patent rights throughout biomedical research inferred a distinct tragic incident, a
pro, wherein limited resources are underutilised. Thus, they believe that privatisation of
biomedical should be more meticulously orchestrated; otherwise, increased intellectual
property rights may result in a smaller number of useful products for human health
improvement.
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INTERPLAYS OF RESEARCH AND DEVELOPMENT EXPENDITURE ON PATENTS IN ENERGY, IT AND AUTO SECTOR:
EMPIRICAL EVIDENCE FROM NIFTY LISTED COMPANIES.

Freimane Blia (2016) examined the empirical relationship between research and development
expenditure to gdp in a board of European Union member states from 2000 to 2013, completing
that aforementioned used to have a major impact on that. Choi and Yi (2018) examined the
effects of the social on the interrelationships among R and d expenditure in a board of 105
countries from 1994 to 2014. It disclosed that Internet technology had a beneficial impact on
the impacts of Research and innovation expenditure. Das and Mukherjee (2019) concluded,
without erroneous adjustments, that R&d investment and the per capita Economic growth
possess lengthy affiliations for elevated and middle upper groups, as well as Japan, Germany,
South Korea, France, the United Kingdom, India, and Brazil. Likewise, per capita earnings
growth drives Research in the OECD, middle upper countries, and relatively low and
intermediate countries, as well as Japan, while R&D drives per capita growth rate in India,
Russia, and Brazil. Additionally, the bi - lateral cause and effect between the two is established
for the United States of America, China, and South Korea.

Objective of the study

To access the relationship between organizational Research and development expenditure
against revenue of companies and also to evaluate patents acquisition in relation to research
and development expenditure.

Methodology adopted for the study

The study considered select energy, information technology, and automobile sector companies.
The NIFTY listed companies were selected for the study. The confined company’s information
was collected from financial statements of the companies related to revenue, research and
development expenditure, and patents published. If relevant information was not available in
financial statements, the related data would be considered to be zero. Further, the ratio of
research and development was identified with revenue and research expenditure. Later in the
study, the F-test was considered to identify the relationship between patents and research
expenditure. Finally, financial report data from 2015 to 2021 were considered for the study.

Study Results:
Table 1.1 Revenue and Research and Development expenditure of Energy sector companies
) BPCL GAIL 10CI NTPCL
Particular
Y % Y% - %
R | 189346.5 49773.39 387176.7 793423
201 ‘ .02 i B ey B 1 &
L R&D 49.48 0026 13.44 a2 109.57 O 162.28 hato
R | 210388.9 54712.17 435418.9 85207.95
201 : - . ————1 0.
hia R&D 83.19 e 17.24 L0 85.77 b 184.98 | 3l
R [239011.9 77056.08 545999.6 92179.56
2019 0.042 : 025 |——— 0O
R&D 100.72 10.94 el 13715 v 5142 | at
R |301961.7 73898.38 509091.6 100478.4 |
) .01 ! i
s R&D 92.18 B.pal 12.03 f.bla 161.04 02 134.36 | i
2021 R | 287920.9 | 0.030 | 58195.15| 0.000 | 398360 | 0.057 | 103552.7 | 0.156

Journal of Data Acquisition and Processing Vol. 38 (2) 2023 420



1z €70T (7) 8¢ "[0A Suissadsoag pue uonisinboy eie( jo [ewmop

sem {107 ul axyIpuadxa ¥y S, 1HOI "pouad Apmis oy Surmp Auedwod a1 Jo anuasal )
1SUIBSE [1U 9q 0} punoj sem | Zog ul amirpuadxe Yy ‘Arenuod ay) uQ ‘Aueduwod ay) JO aNUIAL
ay3 Jo w29 1ad ZEOQ 40 ‘Sa1010 $7°L1 29 01 punoj sem g[0g ut anppuadxe @ ¥ ¥ SIIVO
‘pouad Apmys oty Surmp onuoaar s Auedurod oy Jo juosad 9z 10 01012 8¢ 6 2q 01 puUNoj
sem / [0z ur amyipuadxa ([ Isenuoed uf ‘Aueduwod ) Jo anuaaal ay) Jo 1ad Jad 70 pue
‘S91010 7/°001 29 01 punoj sem ¢ [0z 10j amipuadxa (I ¥ ¥ S, TDdd 1By} SABMoIMe [ 3[qeL

[Z07 == (0207 =  GIOT == GIOT==ll== [ (7 =l

JONO JaLeijay 1139d TdiN 1201 Tvo 1344

= ——
s —————

120T ™ L10T
Iea£ wolj anuaaar 1oy surede soruedwod 10109s AF1oug Jo amyrpuadxo Yoreosay — | 34By))

"aNUAARI [B10 ] Jo umypuadxyg (Y JO 1U2019( - %, ‘uamipuadxy
juawdoaAd( pue yoirasay - (I ‘anuasay-y ‘uonepiduio)) 10ysieasay :20mog

5610 Fopcser—| 150 oonarz—| 00 [rizen | w | "™
S £ Bl T ikl T e B
2600 Fyggeers ] 70 [gereme ] 0 [iowse | w | o
010 tpser ] %0 popiae—| " [ecoomoe | w | "
77 Rl 750 Kl 0 A B
- JONO = IUEIY . TIOOd A

satuedwod 10)09s AF1ouy Jo amypuadxd juswdoeAd(] pue YoIeasay pue aNUIAIY 7°[ qEL

"ANUAARI [210 ], JO amyipuadxy (¥ JO Juad1{ - 9 ‘amrpuadxy
Juawdojaaa(g pue yoIeasay - (Y ‘2nuaAY-Y ‘uone[idwio)) JaydIeasay :20In0g

[ pe191 | | 919z | I | | v998 | axy| \

. ] SHINVAIWOD AILSIT ALAIN WOHA IONIAIAT TVOIdIdING
FHOLIES OLOV ANV LIADHANT NI SINT LV NO FUNLIANTIXT INTNJOTIATA ANV HOUVASTY 40 SAVIJHTLNI



INTERPLAYS OF RESEARCH AND DEVELOPMENT EXPENDITURE ON PATENTS IN ENERGY, IT AND AUTO SECTOR:
EMPIRICAL EVIDENCE FROM NIFTY LISTED COMPANIES.

85.77 crore, representing 0.020 percent of the company's revenue. On the other hand, R&D
expenditure for 2021 was found to be 226.16 Cr and 0.057 percent of the company's revenue
during the study period. NTPCL's R & D expenditure in 2019 was 51.42 crores, with 0.056 per
cent against the revenue of the company. On the other hand, R&D expenditure in 2018 was
found to be 184.98 Cr, or 0.217 percent of the company's revenue during the study period.

Table 1.2 signifies that PGCIL R& D expenditure for 2018 was found to be 1.33 Cr and 0.004
per cent of the revenue of the company. On the other hand, R&D expenditure for 2019 was
discovered to be 12.67 Cr and 0.036 percent of the company's revenue during the study period.
Reliance's R&D expenditure in 2017 was found to be 1448 Cr, or 0.567 percent of the
company's revenue. On the other hand, R&D spending for 2021 was estimated to be 2572 Cr,
or 0.036 percent of the company's revenue during the study period. ONGC R & D expenditure
for 2019 was found to be 501.18 Cr and 0.0.092 per cent against the revenue of the company.
On the other hand, R&D expenditure for 2021 was found to be 554.1 Cr, or 0.139 percent of
the company's revenue during the study period.

Table 2.3 Revenue and Research and Development expenditure of Information technology
sector companies.

. ' HCL INFY TCS TECH WIPRO
Particular % % % % %
R | 2027 | 0.56 | 6235 | 0.56 | 97261 | 0.29 | 24058 0.033 48529. | 0.68
R& | 115 7 351 3 282 0 7.843 333.8 8
201 R | 2277 | 0.56 | 6596 | 0.56 | 10315 | 0.28 | 25420 0.173 47131. | 0.64
8 | R& | 128 2 374 7 298 9 44 ' 304.1 5
201 R |[2681 | 0.85| 7595 | 0.59 | 13079 | 0.23 | 28187 0.110 50747. | 0.77
9 R& | 229 4 451 4 308 5 31.1 394.2 7
202 | R |3319| 1.14 | 8174 | 0.57 | 13938 | 0.22 | 31591 0.070 52723. | 0.87
0 201 | 381 8 470 5 306 0 22.1 4619 6
202 | R | 3663 | 1.29 | 8837 | 0.57 | 14136 | 0.21 | 30562 0.033 52647. | 0.70
1 R& | 473 | 512 9 303 4 10.082 ’ 3703 3

Source: Researcher Compilation, R-Revenue, R&D - Research and Development
Expenditure, % - Percent of R&D Expenditure of Total revenue.

Chart 2 — Research expenditure of Information technology sector companies against their
revenue from year 2017 to 2021.
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INTERPLAYS OF RESEARCH AND DEVELOPMENT EXPENDITURE ON PATENTS IN ENERGY, IT AND AUTO SECTOR:
EMPIRICAL EVIDENCE FROM NIFTY LISTED COMPANIES.

R&D 475.06 257.36 712 | |
P~ R 29237.02 9225.83 31523.93 |
R&D 424.47 | 1452 299 3.241 540 | 1.713

Source: Researcher Compilation, R-Revenue, R&D - Research and Development
Expenditure, % - Percent of R&D Expenditure of Total revenue.

Table 2.5 Revenue and Research and Development expenditure of Automobile sector
companies.

Particular M&M Maruthi suzuki Tata motors
% % | %
2017 R 46111.55 70715 45549.54
R&D 2,075.78 4.502 640.4 | 0.906 2,047.24 | 4.495
2018 R 49960.65 81767.5 59546.96
R&D 2,066 4.135 831.6 | 1.017 2,702.00 | 4.538
2019 R 56851.45 88370.5 71945.68
R&D 2,643 4,649 712.8 | 0.807 296301 | 4.118
2020 R 48113.15 79269.5 44661.57
R&D 2,975 6.183 184.5 | 0.233 3,269.11 | 7.320
2021 R 46760.62 73005.8 49788.86
R&D 2,164 4628 1889 | 0.259 3.901.33 | 7.836

Source: Researcher Compilation, R-Revenue, R&D - Research and Development
Expenditure, % - Percent of R&D Expenditure of Total revenue.

Chart 3 — Research expenditure of Automobile sector companies against their revenue from
year 2017 to 2021.

9
8
¥

Bajaj Eicher Hero ME&M Maruthi suzuki tata motors

e J(017 el 2018 = 20019 2020 —e—2021

Table 2.4 and 2.5 articulates that Bajaj R&D expenditure in 2017 was found to be 367.64 Cr,
or 1.596% of the company's revenue. On the other hand, R&D expenditure in 2018 was found
to be 372.69 Cr, or 1.406 percent of the company's revenue during the study period. Eicher
Motors' R&D expenditure for 2019 was found to be 354.94 Cr, or 3.380 percent of the
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INTERPLAYS OF RESEARCH AND DEVELOPMENT EXPENDITURE ON PATENTS IN ENERGY, IT AND AUTO SECTOR:
EMPIRICAL EVIDENCE FROM NIFTY LISTED COMPANIES.

It signifies that energy sector company research and development expenditure have impacted
on possessing patents which leads to consistent growth in profit level of the business.

Table - 2.7: The consolidated 5-year list of Information technology sector R & D expenditure
and patents with the F-test.

R&D (Cr) Patents P(F<=f) one-tail |
HCL 1326 37 0.005
INFY 2158 0 0
TCS 1497 5269 3.817
TECH Mahindra 115.125 155 0.123
WIPRO 1864.3 3186 0.02

Source: Researcher Compilation

The table 2.7 articulates that P-value of HCL is (0.005) is less than (0.05), the study's level of
relevance, where R & D expenditure totals Rs 1326.00 Cr and 37 patents were acquired during
the study period. The P-Value of INFY is (0.001). is less than (0.05) a significant level of the
study, in which R & D expenditure totals 2158.00 Cr and no patents were acquired. TCS P-
Value is (3.817). is greater than (0.05) of the study, where R & D expenditure was 1497.00
crores and 5269 patents were acquired during the period of study. Tech Mahindra's P-Value is
(0.123) is greater than (0.05) of the study, where R & D expenditure amounted to 115.13 crores
and 155 patents were acquired during the study period. The P-Value of WIPRO is (0.020),
which is less than (0.05) a significant level of the study, where R & D expenditure amounted
to 1864.30 crores and 3186 patents were acquired during the study period. It clearly signifies
that Information technology companies have shown phenomenal growth in companies” value
by acquiring good number of patents exclusively by TCS company and Wipro company.

Table - 2.8: The consolidated 5-year list of Automobile sector R & D expenditure and
patents with the F-test.

R&D (Cr) Patents P(F<=f) one-tail
Bajaj 2096.21 0 0
Eicher 1277.56 0 0
Hero 2996.31 347 0.018
M&M 11923.78 0 0
Maruthi Suzuki 2558.2 57 7.448
Tata motors 14882.69 463 0.001

Source: Researcher Compilation

The table 2.8 shows that P-Value of Bajaj is (0.001) is less than (0.05) a significant level of the
study, with 2096.21 Cr in R & D expenditure and no patents were acquired during the study
period. In comparison, the Eicher P-Value is (0.001), which is less than (0.05), a significant
level of the study, with 1277.56 Cr in R & D expenditure and also no patents acquired during
the study period. The P-Value of a Hero is (0.018). is less than (0.05) a significant level for the
study, with 2996.31 Cr in R & D expenditure and 347 patents were acquired during the study
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