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Advancing
Energy Products in

to Sustainable Future th |
v China and India : A Poisson Pseudo

rough Exporting Clean

Maximum Likelihood Estimation Approach
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Harmanpreet Singh Kapoor™", Vinod Kumar

Abstract

The maim aim of this sty i g imvestigate dhe Bmpact
of variahles thar affect the infernavional frade of chean energy
products i Iedia and China. For this, data were collected
frows LN Comtrade for exports of clean energy commodiiies
haeed ow HENS siv-digit level from 200 g 202X, The cheasy
Jor other vartables such ar renesatle energy comsumpiion
(REC), gross damustic product (GDP), free rade agreements
(FTds), popwlation, border, and distarice was collected from
Waorld Development fndicators, the CEPI database, and
GPE The analyzis asced the ugmenied Gravine dodel and
Poirson Prewce Macimum {ikelthood Extimator (FEMLEL
The srudy rerelis depicd dhar GO pasitively fespaces the
il af clean energy product expors in both commines. fm
the care of border and FTA, both positively affect exparts in
Ching and India. As per the resulis, 1 I8 oofvisal'e haf Reee
countries thowld sigm mowe FTA ro improve exports of dlean
FRETE.

Keywords : India, China, PPMLE, Clens Encegy,
Sustaimable Development, Trade

1. Intreduction

Climate change is considered one of the woeld's most
recent and major challenges. It is a facet of epvironmenta)
écgradation and the biggest theeat to sustainable developmens
(CGoswami et al.,, 2024). In 2015, the United Nations
mtroduced 17 sustainable development goals (SDMGs), which
focused on several arcas, such &8 poverty, educalion, health,
and climate, Of the 17 goals, SDG 7 focases on =chesn and
affordable encrgy for all™ {Abmed et al, 2023). Energy has
played a fusdamental rode in the evelution of hismas beings,
bt afler indastralizaton, the sudden rise in encigy demand
was fulfilied by burning fossil facls. These Fosil fisels ase the
maajor source of GHG emissions (Goswansy of al., 023). The
nsc in energy demand bed 1o the trade of fossil fuels froe
erade ail-rich countries 10 the rest of the warld [Ahmad &
Zhang, J020). Im the st three decades, CMETENg economes
likez Chhins and |sdia Bave become unpon hubs for fogs) Fuets.
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This rise in the burming of fossil fucks to fulfill By
energy needs led these economies to become one of the
higgest emilters of groenbouse gases {GHGs) i the world,
and the trend of GHG emissions is given below in Figue 1.
The rising levels of GHG emissions can be reduced by
producing clean crergy technology (CET) and expaorting i &0
achieve high economic growth.

Figure 1 2 Trend of GHG emissions
Source © World Development Indicators

Figure | shows that from 1990 to 2021, GHG emissions
have depicted as increasing trend that shaws the need 10 shifl
I Sleam energy from traditional fossil fieels. The main aim of
thas ib_nd? s 10 nesess the variables that impact the export of
CETS in China and India. By focusing on these varisbles, e
hurdles can be removed to achieve high exposts fos 8
sustainshle fubure,
3 Data and Methodalogy

T amalyze the impact of variables that affect the patie
of exports of CETs, Poisson Pseudo Maximum Likelood
Estimation (PPMLE) has boen used, For this, 33 commodites
bave been selected, and expost data for these commoditics B¢
the period 2000-2022 have been collected from Ut'
Comtrade. Along with the exports of CETs, gross domestic
Pecduct (GDF) (2005 constant USS), 1oaal population, parine
countnes” GDP, free trade agroaments (FTA), and begder b
Been selecied as independent vasiables. The PPMLE & 39
extended version of the augmented gravity model. where
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., pot required 10 satisfy the ordinary leay square (OL5)

smptions. The basic gravity mode] is given below in
aquation (1)
Yii Kb
U=""Dyh >

Here, Xij is the total export of ith commodity from jt
coumtry, Yi and Yj ane the sizes of the ecanomies of exporting
importing countries, D4 iiﬂrdimmm
ais constant, B1, B2, and (3 are the clasticity of ¥i, ¥j, and
[, respectively. This equation depicts that international trade
e Wn:ny related to economies” size and mversely
related 10 distance, The bganthmic transformation of expaation
2 is given bebow:
inkipa + fyink; + Balnl + B30y + £, ~(2)

Aﬁmﬂlmmclwminwmﬁymwr
variables such as border and FTA, known as the augmenicd

3, Resslts and Discussions
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Bravity miodei, .
i mﬂﬂ als be included.
Fallows:

il =

VSR PRRTRNE ¢ B ST, 4 R L)
Here,
;mﬂf couniry). j (importing countrics), t (time period)
mXi: Export of § country i | Coustitry in nararal Jog
!.n'i"l:l: GDP of country i far periodd 2000-2022 in natural log
un'l';!!: GI_:H-‘ of country j for period 2000-2022 in natural log
I'nDu_._ Distance between couniry i and j in natural log
FTALj: Dummy variable for free trade EEFCRETIERLS Beraern
counkie i
Bi): Dhmmy vasable for common border betwoen countries
iand j
Pjt: Population of country j for the period 2000-2022 in
nabaral log
Lltj; Ermor term

Hence, equation 2 is
er ancluding all these varables and given as

Is this section the results of the PPMLE have been discussed. The results of the PPMLE are given below in Table 1.

Sig. level: *** p <0001, ** p <005, * p <0.10

Table | offers a comparative analysis of factors
inlluencing export potential in China and India through
PPMLE. The results show that in most countrics, their
economic growth is a significant variable in determining
exports of clean energy products. This confirms (ke repecton
of e null hypotbesis and concludes that sconomic growth
% significant for exports of clean encrgy products. For
eample, China sees export gaing from its GDF, popalatsin,
@ FTAs, suggesting benefits from Farther FTA. expansion
=l Evproved cross-border trade. Similarly, India’s exporis &1
Solstered by GDF, population, and regional ties, indscating
"04m for growth by stremgthening trade agreements and
H.':Fli“'il larger markets, Similarly, India 15 showing
“E=ficant reulis for al) varisbles. In the case of Indsa, it was

that a3 India’s importing pariners’ economy grons, 1t
PeEtively impacts ils CET exports. This can be due i0 3

ionist approach or @ transition towand self-relianse.
Discussions
China and Tndia are the largest emerging cooaodmics i
Workd, a5 they share borders, showing that cooperation

Between thege lwo economies is necessary for regional

ﬁm " T T U e (e (@}

Comtry Is(Epdp) In{dist} In(lpdp) In{Pop) Boeder Fia Cranstant
Chins [ N - 0pIER="" (] QO112**= 0.023E"** B
India QU102 *+* U8 b b = EE"* 0.0402%** 0020444 T35 -2 954%"

development. In 2023, these two cconcemies were among the
e three biggest polluters workdwide, which makes them
yulsershle from a climate change perspoctive and shows the
urgency for a rapid transition toward clean emergy that
POgUINes SIS investment {Behera et al., 2024). In 2004,
China invested 680 billion USS, the kighest in the world, and
India stands Fourth with 68 billion US3 investment 1n
renewable energy (IEA, 2024). This eaay seem high., but i is
far bedow (ke required investmest to achicve susinizatle
development goals by 2030. To micwmmin CETs,
the government should consider thess variables.
4. Cosaclusion and Pelicy Recommendations

The focus of this chapler was to investigale tae
significant variables that affect the !m!-: of cledl energy
products in AEEs. which can be & significant step tovward
achievisng sustainable development goals like SDG T and
sGD 13. The PPMLE has boen weed 1o tackle the effect of
heterpscedasticity and v;ruﬂ_-wﬂmul d:pmd-mmm::m
depict that in the case of Chiza, coonomic growth, population,
gnd FTAs positively smpa<t the expan of clean -
products. India is also witnessing the same ki
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celationship, in which exports ane o lstered !::r CCOnROmIL
growth, population, and pegional s, indicaning roO

fios

growih by strengthenang trade agreemen s and !-'1.I'Eﬂ1l'lﬂ ket
mackets. (i the basis of these pesults, it is advisable that both
coustrics sign more FTA as it positively impacss exports 2
enhances regional cooperation.
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