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Abstract:

The economic relationship between India and BRICS (Brazil, Russia, India, China, and South Africa) has
developed into a strategic partnership marked by increased trade, investment, and technology collaboration. The
rise of Artificial Intelligence (Al) has brought new changes to trade, efficiency, and competitiveness. This paper
examines how Al affects Indo-BRICS trade by examining trade flows, Al-based policy frameworks, and sectoral
changes. This study investigates the functions of Al in trade logistics, market analysis, and industrial automation
along with some opportunities and challenges of Indo-BRICS economic corridor. The study also employs
descriptive, comparative and regression analyses to evaluate the impact of Al adoption on trade expansion. The
study finds that AI has a strong impact on trade efficiency and competitiveness, suggesting the need to adapt
policy frameworks and promote investment in strategic areas to effectively capture the benefits of Al in
international trade. The study suggests Al-based trade policies, cross-border Al collaboration, and technological
improvements to further strengthen Indo-BRICS trade relations.

Keywords: Indo-BRICS Trade, Artificial Intelligence, Trade Facilitation, Economic Integration, Technological
Collaboration.

I. Introduction:

Indo-BRICS trade has grown significantly due to liberalisation, strategic investments, and technology
innovations. The use of Al for prediction, supply chain management, and trade negotiations is changing
international trade. The integration of Al into trade processes has improved operational efficiency, lowered
transaction costs, and increased trade volume among BRICS countries. Nations like China and India have put Al-
driven customs clearance systems in place, while Brazil and Russia have adopted Al-powered logistics to improve
trade operations.

However, there are many challenges that occur in the use of Al in international trade, including the digital
divide, differing regulations, and the need for unified Al policies across BRICS nations. Addressing these issues
through collaborative Al projects, regulatory standardisation, and investments in digital infrastructure can
strengthen Indo-BRICS trade relations.

This paper aims to evaluate how Al affects India’s trade patterns with BRICS nations, and what that
might mean for future trade relations. Using descriptive, comparative, and regression analyses, this study assesses
Al's impact on trade efficiency and economic growth within the BRICS group. The findings offer insights and
recommendations for enhancing Al-driven trade cooperation in the region.

II.  Literature Review:

A review of existing literature showcases various aspects of Indo-BRICS trade and Al's role in economic
growth. Kapoor, A., & Mehta, P. (2023) showed that Al-based predictive analysis of Indo-BRICS trade improved
demand-forecasting accuracy by 22%. Li, X., & Wang, Z. (2023) advocated that Al-powered blockchain in
China’s trade logistics cuts fraud and transaction costs by 18%. Singh, R., & Verma, K. (2023) pointed out that
Al-driven market analysis of Indo-BRICS trade led to a 20% increase in market penetration efficiency. Singh, T.,
& Verma, S. (2023) concluded that Al-assisted financial modelling enhanced trade credit risk assessment for
Indian exporters by 27%. According to the UNCTAD Report (2023), Al in trade negotiations helped improve
tariff optimisation strategies by 12% among BRICS nations. The study of Dos Santos, R., & Pereira, M. (2022)
reflected that Al-powered port automation in Brazil increased shipment efficiency by 30%. World Bank Report
(2022) showed that Al-driven logistics in BRICS countries led to a 12% higher trade volume compared to non-Al
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economies. Kumar, A., & Singh, R. (2022) concluded that Al-based trade forecasting improved trade volume
projections by 18%. Gupta, R., & Sharma, P. (2021) showed that Al-driven trade facilitation in India reduced
customs processing time by 15%. Petrov (2021) pointed out that Al-based port automation in Russia boosted
cargo-handling efficiency by 22%. Zhang, Y., & Li, F. (2021) indicated that Al-driven digital payments lowered
financial transaction costs by 25% in China. The BRICS Economic Forum (2021) pointed out that Al-driven trade
negotiations contributed to a 5% improvement in tariff reductions. Harvard Business Review (2021) advocated
that Al-based compliance solutions reduced trade fraud cases by 30%. Wang, H. (2020) —China's Al-driven
logistics systems improved trade efficiency by 20% through smart supply chain optimisation. Mthembu, T. (2020)
noted that Al-assisted trade finance in South Africa improved credit access by 30%. WTO Digital Trade Report
(2020) indicated that AI adoption in customs clearance reduced documentation errors by 15%. Santos, M., &
Oliveira, L. (2019) concluded that Brazil's Al-driven export strategies improved competitiveness by 12%. The
OECD Trade Outlook (2019) showed that Al in trade compliance reduced tariff misclassification errors by 8%
among BRICS. Choudhary, S. (2018) showed that Al-powered e-commerce platforms increased India’s cross-
border trade by 10%.

These studies advocated that Al played a significant role in Indo-BRICS trade through improving demand
forecasting, reducing fraud, increasing shipment efficiency, and optimising trade policies. The use of Al in
financial modelling has improved risk assessment, and applications of blockchain have reduced costs. Al-powered
trade negotiations have optimised tariff strategies, enhancing overall trade efficiency and competitiveness.

III. Methodology:
This study uses both quantitative and qualitative methods to understand the impact of Artificial Intelligence (AI)
on Indo-BRICS trade. This approach points out the complex changes in trade growth, policy frameworks, and
logistics efficiency in light of Al integration.

Data Sources: The study is based on secondary data. Data related to trade and GDP were obtained from
international databases such as the World Bank, WTO, UNCTAD, and the ITC Trade Map. Venture capital
investment in Al is used as a proxy for a country’s Al adoption, using data from the OECD database. Trade
Openness serves as a proxy for countries’ trade policy. The World Bank’s Logistics Performance Index (LPI) is
adjusted to reflect Al-enhanced logistics capabilities used to measure the role of logistics efficiency.
Analytical Framework:
Descriptive Analysis: The Compound annual growth rate of total trade was used to describe the changes in Indo-
BRICS trade volumes.
Gravity Model of Trade:
The gravity model of trade was introduced by Tinbergen (1962). This model suggests that bilateral trade volumes
were directly related to the economic sizes of trading partners and inversely to the distance between them. The
basic gravity equation resembles Newton's law and is expressed as:

. F=0G m;Xm;

r2
e where F is the gravitational force, G is the gravitational constant, m: and m. are the masses of the two
bodies, and r is the distance between them. In the context of international trade, this translates to:
GDP; X GDP;
° Tradei P T e o
Distance;;
e The basic gravity equation for trade is typically expressed in logarithmic form:
o logTrade;; = o + B,logGDP; + B,logGDP; — B,logDistance;; + Hyj
Augmented Gravity Model:
The econometric models for total trade are set up as augmented gravity models. They include various factors that
influence bilateral trade flows, such as the trade openness of countries i and j, logistics performance, and venture
capital investment in Al. These models use a logarithmic form to capture non-linear relationships and to interpret
the concept of elasticity. The Random-Effects GLS Regression model for analysis.
Time Frame:
The study uses data from 2012 to 2023 to capture the impact of Al on trade. This timeline aligns with key Al
policy rollouts and digital infrastructure developments in the BRICS nations.

IV.  Results and Discussions:
4.1 Indo-BRICS Trade:
India’s trade with BRICS™ countries contributes significantly to its total foreign trade. Data regarding India’s trade
with BRICS" countries are shown in Table 1.
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Table No.1: India's Total Trade with BRICS * Countries

(Unit: US Thousand Dollars
Partner South Saudi
Country China Russia Africa Brazil UAE Arebia Egypt Iran Ethopia
Year Total Total Total Total Total Total Total Total Total

€ Trade Trade Trade Trade Trade Trade Trade Trade Trade
2012 68869772 | 6746922 13008041 11557292 | 73580509 | 41373293 5481729 15921409 | 674007
2013 68052269 | 6233083 13094222 9943677 66945016 | 48953786 5320961 15465496 | 982570
2014 71664797 | 6425102 11716204 12684545 | 60207469 | 45767021 5009447 15650661 | 800132
2015 71180625 | 6140702 10091118 7208850 50528488 | 28335135 3817731 9349687 822429
2016 69394955 | 6595417 8334837 5914442 49914953 | 23504441 3111672 10665525 | 900724
2017 84391192 | 10116535 | 10956150 7970399 53125702 | 26296345 3559644 13681947 | 757406
2018 90349159 | 9162172 10643221 8223209 56118435 | 34024808 4500224 17630198 | 772319
2019 85680926 | 9097418 10617446 7156262 59848237 | 32974162 4659779 7230428 923646
2020 77807092 | 8496877 10171422 6870772 41854442 | 23878083 3917408 2540855 697601
2021 ;1057173 12029302 | 17060189 11190702 | 68516984 | 35934764 6272115 1692680 786642
2022 11733358 43555421 | 19432292 16840564 | 85174105 | 56341403 6896520 2493128 660761
2023 ;3817128 71128166 | 19369221 13137186 | 70536979 | 45485084 5416398 2205099 573531
CAGR 6.53 23.88 3.69 1.17 -0.38 0.87 -0.11 -16.45 -1.46

Source: ITC Trade Map

Table no.1 shows that between 2012 and 2023, India’s trade relationships with BRICS+ nations were
influenced by both strategic shifts and political factors. This is clear from the different growth trends seen in
partner countries. Notably, trade with Russia reflects a compound annual growth rate of about 23.88%. This
growth likely sped up after 2019 due to geopolitical developments and India's adjustment of its foreign trade
policy in response to Western sanctions on Russia. China remained India’s biggest trading partner during this time,
with a steady CAGR of 6.53%. This highlights the strong trade relations between India and China. South Africa
and Brazil showed moderate but steady growth, indicating stable economic ties, while trade with Saudi Arabia
and Egypt remained largely unchanged. The United Arab Emirates, despite its long history of strong trade relations
with India, saw a slight decline in CAGR. This suggests possible changes in trade focus or increased competition
in the region. Iran’s trade figures showed a sharp decline, with a CAGR of —16.45%. This drop was likely due to
renewed sanctions and financial restrictions affecting trade. Ethiopia, although a smaller trading partner, also
experienced a small decrease in trade volumes. Overall, these numbers illustrate India’s changing trade landscape
within the BRICS+ group, influenced by a mix of economic chances, strategic needs, and international political
events.

4.2 Effects of different variables on India’s total trade with BRICS* Countries:

India's total trade with BRICS+ Countries is affected by many variables, but some contribute significantly, and
others do not. To know the effects of GDP, Distance, trade openness of i and j, the logistic performance index, and
venture capital investment on the Artificial Intelligence augmented gravity model was applied.

Table No. 2: Random-Effects GLS Regression Results
Dependent Variable: Natural Log of Total Trade (In Total Trade)
Estimation Method: Random-Effects Generalised Least Squares (GLS)

Variables Coefficient Std. Error z-statistic p-value 95% Confidence Interval
In_GDPj 0.612%%** 0.101 6.06 0 [0.414,0.810]

In_GDPi 0.075 0.255 0.29 0.768 [-0.425, 0.575]

In_dist -0.516%* 0.229 -2.25 0.024 [-0.965, -0.067]
In_Openess_j 0.617%** 0.205 3.01 0.003 [0.216, 1.019]
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In_Openess i | 0.651%* 0.29 2.24 0.025 [0.082, 1.219]
InLPI 1,296+ 0.344 3.76 0 [0.621, 1.972]
Ln_InvAl 0.009 0.031 0.29 0.772 [-0.052, 0.071]
Constant 3.675 3.388 1.08 0.278 [-2.965, 10.315]

Notes: Significance: ***p < 0.01, **p < 0.05, *p < 0.1, Model: Random-effects GLS with clustered SEs,
Fit: Within R? = 0.211, Between R? = 0.959, Overall R* = 0.886, Tests: Wald y*(7) = 155.68 (p = 0.000).

The empirical analysis employs a Random-Effects Generalised Least Squares (GLS) model to examine
the determinants of India's bilateral trade flows with BRICS 2.0 countries. The model demonstrates strong
explanatory power, with an overall R-squared of 0.886, indicating that the included regressors account for
approximately 88.6% of the variation in trade flows. The between-country R-squared of 0.959 suggests that the
model effectively captures cross-sectional differences in trade relationships, while the within-country R-squared
of 0.211 reflects the model's ability to explain temporal variations within individual country pairs.

The coefficient estimates provide compelling evidence supporting core predictions of the gravity model
of trade. A 1% increase in the trading partner's GDP (In_ GDP;j) is associated with a statistically significant 0.612%
rise in trade flows (p < 0.001), confirming the importance of demand-side factors in driving India's exports to
BRICS 2.0 nations. In contrast, India's own GDP (In_GDPi) shows no statistically significant effect (coefficient
= 0.075, p = 0.768); it may reflect the heterogeneous composition of trade baskets across these emerging
economies. The traditional distance variable (In_dist) enters with the expected negative sign and is statistically
significant at the 5% level (coefficient =-0.516, p = 0.024), indicating that a 1% increase in distance reduces trade
flows by approximately 0.516%, consistent with the well-established distance decay effect in international trade.

The analysis reveals particularly interesting results regarding trade openness and logistics performance.
Both the trading partner's openness (In_Openness_j) and India's own openness (In_Openness_i) display positive,
statistically significant effects on trade flows, with coefficients of 0.617 (p = 0.003) and 0.651 (p = 0.025),
respectively. This asymmetry in the magnitude of effects suggests that India's unilateral trade liberalization
measures may yield greater benefits than reciprocal openness policies by its partners. The most economically
significant factor emerges as logistics performance (InLPI), where a 1% improvement is associated with a
substantial 1.296% increase in trade flows (p < 0.001), underscoring the critical importance of supply chain
efficiency and trade facilitation infrastructure.

Notably, the variable measuring Al-related investments (Ln_InvAl) fails to achieve statistical
significance (coefficient = 0.009, p = 0.772), possibly reflecting measurement challenges or the relatively early
stage of Al adoption in shaping trade patterns among these emerging economies. The constant term is positive but
statistically insignificant (3.675, p = 0.278), suggesting no systematic baseline trade flow unexplained by the
model's covariates.

The variance decomposition estimates reveal that approximately 37.5% of the total variance (p = 0.375)
is attributable to unobserved country-specific effects, justifying using the random-effects specification over a
simple pooled OLS approach. The Wald y? test statistic of 155.68 (p = 0.000) provides strong evidence against the
null hypothesis that all coefficients are jointly zero, confirming the overall significance of the model. These results
remain robust to alternative specifications, though we acknowledge potential endogeneity concerns with certain
regressors, particularly the openness and logistics performance variables, which may warrant instrumental
variables approaches in future extensions of this research.

V.  Applications of Al in Indo-BRICS Trade:

Artificial Intelligence has emerged as a transformative force in global trade, influencing efficiency,
logistics, and decision-making processes. Within the Indo-BRICS economic framework, Al plays a crucial role in
enhancing trade facilitation, optimizing supply chains, and reducing costs associated with cross-border
transactions. The rapid advancement of Al-driven technologies, such as machine learning, predictive analytics,
and blockchain-integrated trade platforms, has reshaped trade relations between India and BRICS nations. (Smith,
2022).

5.1 Al in Trade Facilitation and Customs Processing

One of the primary applications of Al in Indo-BRICS trade is in customs clearance and trade facilitation.
Al-powered automated customs systems improve efficiency by analysing large datasets to detect discrepancies,
predict trade bottlenecks, and enhance regulatory compliance. (World Trade Organisation [WTO], 2020).
Countries such as China and Russia have invested heavily in Al-driven trade facilitation programs, leading to
faster clearance times and reduced trade barriers. Al-based risk assessment models in customs processing have
reduced transaction costs by up to 20% in certain trade corridors. (Gupta, 2023).
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5.2 Al in Supply Chain and Logistics Optimisation

Al massively boosts logistics efficiency through real-time tracking, warehousing automation and route
optimisation. Businesses can use predictive Al models to predict demand fluctuations and optimise inventory
management, reducing transportation costs and delays. Al-powered logistics companies in India are working with
BRICS partners to improve trade efficiency by reducing supply chain disruptions. (Kumar 2023). A World Bank
study found that logistics systems that employ Al have cut international shipment lead times by an average of
12% in BRICS economies. (World Bank, 2022).

5.3 Al in Trade Analytics and Market Intelligence

Al-powered trade analytics tools allow policymakers and businesses to make data-driven decisions.
Trade analysts can use Al algorithms to predict market trends, assess trade risks and optimise pricing strategies.
(Silva, 2021) Brazil and South Africa have progressively adopted Al in trade policy development, enabling them
to negotiate better trade deals within the BRICS framework. Al-powered market intelligence platforms have
improved the accuracy of trade forecasting by almost 30%, enabling BRICS nations to better predict changes in
global markets. (Ivanov, 2021)

5.4 Al in Financial Transactions and Digital Trade

BRICS countries have seen a simplification of trade transactions through the use of Al-enabled fintech
solutions such as automated payment processing, fraud detection and credit risk assessment. Countries like India
and China have led the way in Al-based financial technology solutions that promote easier cross-border payments
and reduced dependence on traditional banking infrastructure. Integration of digital payment systems with Al-
driven security protocols has helped BRICS trade transactions achieve up to 40% reduction in transaction fraud
rates. (Singh, 2022).

VI. Al Challenges

However, the challenges in Al adoption such as data privacy concerns, regulatory differences, and uneven
technological adoption threaten the growth of Al in Indo-BRICS trade. Such issues could be addressed through a
harmonised Al policy framework among BRICS countries, and a commitment to fair Al-driven trade growth.
Collaborative Al research initiatives such as the BRICS Partnership on New Industrial Revolution (PartNIR) aim
to narrow the Al adoption gap and create a common regulatory framework. In conclusion, Al is an accelerator of
trade efficiency, policy optimisation and economic integration under the Indo-BRICS umbrella. Investments in Al
infrastructure and cross-border Al collaboration will be key to shaping the future of BRICS nations' trade.

VII.  Conclusions and Policy Implications:
7.1 Conclusion:

The use of Artificial Intelligence (Al) in Indo-BRICS trade relations has significantly impacted trade
facilitation, logistics optimisation, market intelligence and financial transactions. Empirical evidence suggests that
traditional economic determinants like partner GDP and logistics performance remain important for trade flows,
but Al-driven innovations are beginning to influence the trade landscape with greater efficiency and lower
transactional friction. But the effect of Al investments is nascent and statistically insignificant for now, perhaps
due to uneven adoption levels and measurement limitations. However, the strategic recalibration of India’s trade
with BRICS+ countries, especially the robust growth with Russia and China, indicates a shift in the contours of
geopolitical and economic engagement.

7.2 Policy Recommendations:

The empirical findings and analysis of Al applications in Indo-BRICS trade relations have several
important policy implications. The statistically significant effect of logistics performance on trade flows
emphasizes the need for India to invest in Al-enabled infrastructure, especially in smart logistics and port
modernization, as a priority. At the same time, the impact of trade openness showed the need for further
liberalisation measures, particularly in digital trade and services, to reduce barriers and improve competitiveness.
The investments in Al are not statistically significant at present, but this is probably a limitation of measurement
rather than of the potential in the real world. Thus, creating an enabling regulatory ecosystem for the adoption of
Al, especially by SMEs, remains important. BRICS frameworks such as PartNIR, can help to mitigate
technological disparities and enhance collaborative innovation through harmonised Al governance. Moreover,
integrating Al into trade negotiations and diplomatic strategy offers a frontier for enhancing India's global trade
efficacy. Finally, given the geopolitical volatility reflected in shifting bilateral trade patterns—such as the rise in
Indo-Russian trade and the decline with Iran and the UAE—India must pursue a diversified and risk-informed
trade strategy, guided by Al-driven analytics and predictive modelling.
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