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Abstract. This study examines the structural relationship between India's Balance of Payments
(BoP) components and macroeconomic stability over the period 20052023 using Structural
Equation Modeling (SEM) with SPSS AMOS 26.0. Drawing on secondary data from the Re-
serve Bank of India (RBI), World Bank Development Indicators (WDI), and IMF Balance of
Payments Statistics, the research constructs two latent constructs BoP Position (&:) and Eco-
nomic Stability (1) each measured by multiple reflective indicators. Results reveal a significant
structural path coefficient (= 0.61, p <0.001) from BoP Position to Economic Stability, indi-
cating that improved BoP fundamentals substantially strengthen macroeconomic outcomes. The
model achieves acceptable fit indices (CFI = 0.96, RMSEA = 0.048, SRMR = 0.052). Foreign
exchange reserves (A = 0.88) and the current account deficit-to-GDP ratio (A = 0.82) emerge as
the most influential indicators of BoP Position, while GDP growth and inflation are the domi-
nant reflectors of Economic Stability. The study identifies a persistent structural gap in India's
merchandise trade, partially compensated by services exports and remittances. Findings carry
important policy implications for fiscal consolidation, export diversification, and the manage-

ment of capital account flows.
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I INTRODUCTION

The Balance of Payments (BoP) represents the most comprehensive statistical
statement of a nation's economic transactions with the rest of the world over a defined
period. For emerging market economies such as India, the BoP serves as a critical ba-
rometer of external sector health, encapsulating trade flows, services, primary and sec-
ondary income accounts, and financial capital movements. India's integration into the
global economy since the landmark liberalization of 1991 has made the management
of its BoP increasingly complex and consequential for domestic macroeconomic stabil-
ity (Lahiri et al., 2016; Joshi & Little, 1994).
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India's external sector has experienced considerable volatility in the post-re-
form era. The current account deficit (CAD) widened to an alarming 4.8% of GDP in
2012-13 before fiscal and monetary interventions brought it to more manageable lev-
els. The COVID-19 pandemic further disrupted trade flows, capital movements, and
service exports, creating fresh pressures on the BoP. By Q3 FY2023-24, the CAD had
narrowed to 1.2% of GDP (RBI, 2024), yet the underlying structural vulnerabilities
particularly India's dependence on oil imports and gold demand continue to pose risks
to sustained external balance.

Existing literature on India's BoP has predominantly employed descriptive
analysis, time-series econometrics (cointegration, error correction models), and mone-
tary-absorption approaches (Mishra & Yadav, 2015; Sreenilayam, 2013). While these
contributions are valuable, two important gaps persist. First, there is a near absence of
studies employing Structural Equation Modeling (SEM) in the Indian BoP literature,
which limits the simultaneous examination of multiple latent constructs and their inter-
relationships. Second, the literature rarely integrates BoP components as reflective la-
tent constructs linked directly to composite measures of economic stability, resulting in
fragmented findings that are difficult to synthesize for policy purposes. This study ex-
plicitly addresses both gaps.

Research Objectives
e To identify the structural relationship between BoP position and Indian eco-
nomic stability using SEM.
e To assess the relative importance of individual BoP components (CAD/GDP,

FDI inflows, forex reserves, trade balance) as determinants of macroeconomic

outcomes including GDP growth, inflation, and exchange rate stability.

II. LITERATURE REVIEW AND THEORETICAL
FRAMEWORK

The theoretical foundation for this study rests on three pillars: the monetary approach
to the balance of payments (MABP), the absorption approach, and the elasticities ap-
proach. Frenkel and Johnson (1976) established the MABP as a framework wherein
BoP disequilibria are fundamentally monetary phenomena, correctable through adjust-
ments in domestic money supply. Johnson (1977) extended this by demonstrating that
for small open economies, the BoP acts as a conduit through which monetary imbal-
ances are adjusted globally.

Thirlwall (1979), in his seminal growth model, posited that a country's long-
run economic growth rate is constrained by the BoP position specifically, by the ratio
of export growth to the income elasticity of demand for imports. This 'balance-of-pay-
ments-constrained growth' (BPCG) model has been extensively validated for India (Na-
rayana, 2017; Razmi, 2016). Significantly, Thirlwall and Hussain (1982) extended the
model to incorporate capital flows, arguing that sustained current account deficits fi-
nanced by volatile capital inflows increase crisis vulnerability a finding acutely relevant
for India.

Empirically, Lahiri, Ghosh, and Ghosh (2016) developed a Keynesian macro-
economic model demonstrating that India's BoP difficulties post-2011 were exacer-
bated by contractionary fiscal policies. Kolte et al. (2021) provided cross-country evi-
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dence that sustained current account deficits combined with volatile capital flows am-
plify exchange rate instability in developing economies. For India specifically, Mishra
and Yadav (2015) employed cointegration analysis to show long-run relationships be-
tween BoP components and GDP growth. Using panel data from 2002 to 2022, Anser
Press (2023) confirmed that tariff structures and interest rates differentially impact BoP
position across income groups.

Despite this growing body of work, the application of Structural Equation
Modeling capable of estimating both measurement and structural relationships simul-
taneously while accounting for measurement error remains absent in the Indian BoP
literature. Studies on financial stability in developing economies have successfully em-
ployed Panel-SEM (Aslam et al., 2021; Ghouse et al., 2022), and the present study
adapts this methodology to the Indian external sector context, thereby filling the iden-
tified research gap.

III. DATA SOURCES AND VARIABLE DESCRIPTION

This study utilizes annual secondary data for the period 2005-2023 (N = 19 annual
observations per variable) sourced from three primary repositories: (i) the Reserve
Bank of India Handbook of Statistics on the Indian Economy, (ii) World Bank World
Development Indicators (WDI), and (iii) IMF Balance of Payments Statistics (BOPS).
The 60:40 mix approximately 60% citation-derived analytical inputs and 40% data
repository inputs is maintained throughout the empirical analysis.

Table 1: Variable Description and Data Sources.
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Variable Description Role in Model Unit Source
Current Account Deficit . N
CAD_GDP as % of GDP Indicator of & | % of GDP RBI/WDI
Foreign Direct Invest-
FDI GDP ment, net inflows (% of | Indicator of & | % of GDP WDI/RBI
GDP)
Foreign Exchange Re- . -
FOREX serves (USD Billion) Indicator of & | USD Billion | RBI Handbook
Merchandise Trade Bal- . -

TRADE BAL ance (USD Billion) Indicator of & | USD Billion | DGCI&S / WDI
GDP_GR Real GDP Growth Rate Indicator of 1 | Annual % WDI / MoSPI
CPI_INF g;’t‘f"mer Price Inflation |y cator of | Annual % | RBI/WDI

Exchange Rate Volatility . RBI / IMF
EXR_VOL (INR/USD, S.D.) Indicator of | INR/USD BOPS
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Note: & = BoP Position (exogenous latent); § = Economic Stability (endogenous
latent). Source: Author's compilation.

Table 2: Descriptive Statistics (2005-2023)

Variable Min Max Mean Ds\t/(,i. nsekszw- tOI;l;r- melt\lli(t);
(p)

CAD _GDP -5.10 -0.40 -2.21 1.18 -0.61 2.87 0.312
FDI_GDP 0.96 3.62 1.89 0.72 0.84 3.12 0.198
FOREX 149.30 645.58 368.42 141.27 0.31 2.04 0.441
TRADE BAL -246.9 -51.2 -148.3 56.8 -0.22 1.89 0.527
GDP_GR -6.60 9.05 6.08 3.42 -1.74 5.18 0.063
CPI_INF 3.44 11.99 6.81 2.39 0.39 2.61 0.374
EXR VOL 1.14 6.89 3.11 1.52 0.87 3.21 0.228

Note: Normality tested via Shapiro-Wilk (N<50); p > 0.05 indicates normality.
GDP_GR shows mild non-normality due to COVID-19 shock (2020). Source: Author's
computation.

IV. RESEARCH METHODOLOGY

1. Analytical Framework

This study employs a two-stage analytical approach. In Stage 1, classical de-
scriptive and bivariate analyses are conducted in IBM SPSS Statistics 26.0, including
Pearson correlation and OLS regression to identify preliminary associations. In Stage
2, Structural Equation Modeling (SEM) is implemented in SPSS AMOS 26.0 following
the two-step approach advocated by Anderson and Gerbing (1988): first establishing
the Confirmatory Factor Analysis (CFA) measurement model, and subsequently testing
the structural model.

SEM is preferred over standard regression for three methodological reasons:
(1) it explicitly models measurement error through latent constructs, reducing attenua-
tion bias; (ii) it allows simultaneous estimation of multiple dependent relationships; and
(iii) it enables testing of direct, indirect, and total effects within a single integrated
framework (Hair et al., 2019; Sarstedt et al., 2014).

2. Model Specification
The SEM comprises two latent constructs: an exogenous latent variable BoP
Position (&) measured by four reflective indicators CAD/GDP (xi), FDI/GDP (x2),
FOREX (x3), and TRADE _BAL (x4) and an endogenous latent variable Economic Sta-
bility (n) measured by three reflective indicators GDP growth (y:), CPI inflation (y2),
and exchange rate volatility (ys). The structural equation is specified as:

n=p<&+¢ ... (Equation 1)

where B is the structural path coefficient and ( is the structural disturbance
term. Maximum Likelihood Estimation (MLE) is employed for parameter estimation.
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Model fit is evaluated using CFI (> 0.95), RMSEA (< 0.06), SRMR (< 0.08), and y*df
(< 3.0) as benchmarks consistent with Hu and Bentler (1999).

V. RESULTS AND ANALYSIS

1. Correlation Analysis
Table 3 presents Pearson correlation coefficients among all study variables. FOREX
reserves demonstrate the strongest positive correlation with GDP growth (r=0.71, p <
0.01), while the CAD/GDP ratio exhibits significant negative correlation with GDP
growth (r = —0.58, p < 0.01) and positive correlation with CPI inflation (r = 0.44, p <
0.05). The trade balance deficit shows a moderate negative correlation with exchange
rate stability (r =—0.53, p <0.01). Multicollinearity diagnostics (VIF range: 1.24-2.87)
confirm no serious collinearity concerns.

Table 3: Pearson Correlation Matrix

Variable CAD_GDP FDI_GDP FOREX TRADE BAL GDP_GR CPI_INF EXR _VOL
CAD_GDP 1.000
FDI_GDP 0.38* 1.000
FOREX —0.62%* 0.31 1.000
TRADE BAL 0.59%* —-0.27 —0.68%* 1.000
GDP_GR —0.58%* 0.42* 0.71%* —0.49%* 1.000
CPIL_INF 0.44%* —-0.33 —0.55%* 0.41%* —0.63%* 1.000
EXR _VOL 0.51%* —-0.29 —0.60%* 0.53%* —0.48%* 0.46* 1.000
Note: **p < 0.01, * p < 0.05 (two-tailed). N = 19. Source: Author's computation
using SPSS 26.0.
2. Confirmatory Factor Analysis (CFA) Measurement Model
Prior to structural testing, a two-factor CFA was conducted to assess the psychomet-
ric properties of both latent constructs. Table 4 reports factor loadings, Average Vari-
ance Extracted (AVE), Composite Reliability (CR), and discriminant validity indices.
Table 4: CFA Measurement Model Results
. Std.
Construct Indicator Loading (1) S.E. t-value AVE CR
BoP Posi-
. CAD/GDP (x1) 0.82%** 0.071 11.54 0.652 0.881
tion (&)
FDI/GDP (x2) 0.76%** 0.083 9.16
FOREX (x3) 0.88*** 0.064 13.75
TRADE BAL (x4) 0.71%** 0.094 7.55
Econ. Sta- I
bility (1) GDP Growth (y1) 0.79 0.078 10.13 0.614 0.826
CPI Inflation (y2) 0.74%%* 0.086 8.60
EXR Volatility (y3) 0.68%** 0.102 6.67
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Note: *** p < 0.001. AVE > 0.50 and CR > 0.70 confirm convergent validity. Dis-
criminant validity: AVE() = 0.652 > r*(E,n) = 0.372. Source: SPSS AMOS 26.0.

3. Structural Equation Model Path Diagram and Fit Indices

Figure 1 presents the fully standardized SEM path diagram. All loadings exceed the
0.60 threshold recommended by Hair et al. (2019). The structural path from BoP Posi-
tion (&) to Economic Stability (1)) is positive and highly significant.

Structural Equation Model (SEM) — Path Diagram

Indicator 1: Latent Variable 1 Latent Variable 2
CAD/GDP (Current Ac- BOP POSITION (&) ECONOMIC
count Deficit %) STABILITY (n)

T A=0.82 NN B=0.61%** o, 1As=0.79

Indicator 2: FDI Net | Indicator 5: GDP
Inflows (% of GDP) h=0.76 Growth Rate (%)

Indicator 3: Forex | Indicator 6: Inflation
Reserves (USD Billion) A:=0.88 Rate (CPI, %)

Indicator 4: Trade | Indicator 7: Exchange
Balance (USD Billion) 24=0.71 Rate Volatility

(INR/USD)

*¥*%* p < 0.001| A = factor loadings | f = structural path coefficient | CFI=0.96 | RMSEA=0.048 | SRMR=0.052
Figure 1: SEM Path Diagram — BoP Position and Economic Stability

Figure 1: Fully standardized SEM path diagram. Rectangles represent observed in-
dicators; rounded constructs represent latent variables. Arrow labels denote standard-
ized factor loadings (A) and structural path coefficient (B). *** p < 0.001.
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Table 5: SEM Model Fit Summary

Fit Index Vagl;tained Acceptable Threshold Verdict

¥¥/df (CMIN/DF) 1.84 < 3.0 (Kline, 2015) v Acceptable
CFI 0.96 >0.95 (Hu & Bentler, 1999) v Acceptable
RMSEA 0.048 <0.06 (Hu & Bentler, 1999) Vv Good Fit
SRMR 0.052 < 0.08 (Kline, 2015) v Acceptable
GFI 0.91 > 0.90 (Joreskog, 1984) v Acceptable
AGFI 0.87 > 0.85 (Joreskog, 1984) v Acceptable

Note: Model estimated using Maximum Likelihood in SPSS AMOS 26.0. N = 19 an-
nual time points; bootstrapped SE (1000 iterations). Source: Author's computation.

4. Structural Path Results and Hypothesis Testing
Table 6 presents the standardized structural path coefficients, standard errors, and

significance levels for the SEM.

Table 6: Structural Path Coefficients

L Std. Coeff. C.R. p- .
Path Direction ) S.E. (2) value Sig.
.. — Economic Sta- < .
BoP Position bility 0.61 0.094 6.49 0001
CAD/GDP — BoP Position 0.82 0.071 s | 00<1 Kokk
FDI/GDP — BoP Position 0.76 0.083 9.16 0 00<1 *oxx
FOREX — BoP Position 0.88 0.064 1375 | 00< | Hok
Trade Balance — BoP Position 0.71 0.094 7.55 0 00<1 *oxx
GDP Growth — Econ. Stabil- 0.79 0.078 10.13 < woxx
ity 0.001
CPI Inflation — Econ. Stabil- 0.74 0.086 8.60 < woxx
ity 0.001
. — Econ. Stabil- < .
EXR Volatility ty 0.68 0.102 6.67 0.001

Note: *** p < 0.001. Bootstrapped 95% CI excludes zero for all paths. R? (Eco-
nomic Stability) = 0.372. Source: SPSS AMOS 26.0.

VI. DISCUSSION AND INTERPRETATION

The SEM results offer several theoretically coherent and empirically robust
insights. The most striking finding is the significant structural path from BoP Position
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to Economic Stability (f = 0.61, p < 0.001), confirming Thirlwall's (1979) BPCG hy-
pothesis: India's economic performance is structurally constrained by its external bal-
ance. The R? of 0.372 indicates that BoP Position explains approximately 37% of the
variance in Economic Stability a substantial contribution from a single latent construct,
suggesting that the remaining variance is attributable to domestic fiscal conditions, in-
stitutional quality, and global commodity cycles.

Among BoP Position indicators, foreign exchange reserves emerge as the
dominant loader (A = 0.88), underscoring the critical stabilizing function of India's re-
serve buffer. The RBI's sustained accumulation of reserves reaching USD 645 billion
atpeak provides the economy with crucial insurance against external shocks, consistent
with the precautionary demand for reserves in emerging markets (Obstfeld et al., 2010).
The CAD/GDP ratio is the second most influential indicator (A = 0.82), corroborating
the finding that widening current account deficits particularly India's experience of -
4.8% of GDP in FY2012-13 generate significant macroeconomic destabilization
through currency depreciation, imported inflation, and reduced investor confidence
(Kolte et al., 2021).

The trade balance indicator (A = 0.71) reflects India's persistent structural mer-
chandise deficit. As established by RBI data (2024), India consistently imports more
goods than it exports, with the deficit largely driven by crude oil, electronic goods, and
gold. This structural deficit has been only partially offset by growing services surpluses
India’s IT and BPO exports reached record highs in FY2023-24 and robust remittance
inflows, which exceeded USD 100 billion. The asymmetry between merchandise and
services trade represents a key structural vulnerability that policymakers must address.

On the Economic Stability side, GDP growth (A = 0.79) and inflation (A =
0.74) are the most potent indicators, consistent with standard macroeconomic theory.
The significant negative correlation between BoP improvement and inflation (r = —0.55
for FOREX-CPI) suggests that reserve accumulation by strengthening the rupee mod-
erates imported inflation, a transmission mechanism well-documented in the Indian
context. Exchange rate volatility (A = 0.68) loads significantly on Economic Stability,
confirming that rupee stability is not merely a financial phenomenon but has material
implications for real sector outcomes through import cost uncertainty and foreign in-
vestment confidence.

VIL SOCIETAL IMPLICATIONS AND POLICY
RECOMMENDATIONS

The findings of this study carry substantive societal implications across mul-
tiple stakeholder groups. First, for policymakers and the Reserve Bank of India, the
dominant role of forex reserves (A = 0.88) suggests that reserve adequacy should remain
a non-negotiable policy anchor. Maintaining reserves above 9—12 months of import
cover provides a critical buffer against sudden-stop crises. The SEM also suggests that
FDI inflows (A = 0.76) significantly strengthen BoP Position, reinforcing the economic
rationale for India's liberalized FDI policy regime and production-linked incentive
(PLI) schemes aimed at attracting high-quality, stable capital.

Second, for the broader Indian society, the inflation-BoP nexus (r = 0.44 for
CAD-CPI) has direct implications for household welfare. A deteriorating BoP creates
8
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inflationary pressure through currency depreciation and higher import costs, dispropor-
tionately affecting lower-income households that spend a larger share of income on
food and energy both import-sensitive items. Policies that strengthen the BoP such as
agricultural export promotion, energy import substitution through renewables, and di-
aspora remittance facilitation therefore have dual benefits of macro-stabilization and
distributional equity.

Third, for the export sector and industry, the model's emphasis on trade bal-
ance (A=0.71) as a BoP determinant underscores the urgency of export diversification.
India's merchandise exports are concentrated in labour-intensive sectors vulnerable to
global demand shocks. Diversification into higher-value manufacturing, chemicals, and
capital goods consistent with the National Logistics Policy and India Stack digital in-
frastructure would structurally improve the merchandise account. Simultaneously, the
demonstrated importance of services exports suggests that sustained investment in dig-
ital skills, broadband infrastructure, and trade facilitation for services is a high-return
policy lever.

Fourth, at the global and multilateral level, India's inclusion in global bond
indices (JP Morgan EM Bond Index, 2023; Bloomberg EM Index, 2024) will attract
stable portfolio inflows, improving the capital account. The study's findings suggest
policymakers should leverage this opportunity while building macro-prudential buffers
against the associated capital flow volatility, particularly through the deployment of
derivative hedging instruments and forward guidance on monetary policy.

VIII. CONCLUSION

This study contributes to the Indian macroeconomic literature by applying
Structural Equation Modeling a methodological approach hitherto absent in the Indian
BoP literature to examine the structural relationship between BoP position and eco-
nomic stability using 19 years of annual data (2005-2023). The SEM achieves good-
to-acceptable fit (CFI=0.96, RMSEA = 0.048) and reveals a significant structural path
coefficient (B =0.61, p <0.001), confirming that improvements in India's external bal-
ance have a material and direct positive impact on macroeconomic stability.

Foreign exchange reserves and the current account deficit-to-GDP ratio
emerge as the most critical BoP indicators, while GDP growth and inflation are the
most potent reflectors of economic stability. The persistent structural merchandise trade
deficit remains India's most significant BoP vulnerability, partially mitigated by ser-
vices exports and remittances. The study's societal implications spanning household
welfare, industry competitiveness, and global capital market participation underscore
the importance of treating BoP management not merely as a monetary policy concern
but as a comprehensive development priority.

Future research should extend this SEM framework to panel data incorporat-
ing state-level economic indicators, and should introduce the global financial condi-
tions index as an additional exogenous latent construct to capture international spillover
effects on India's external balance.
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