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Abstract

This study investigates the long-run and short-run relationships between capital market
development, foreign direct investment, trade openness, and real GDP per capita in Roma-
nia over 2003-2024, employing the Autoregressive Distributed Lag (ARDL) bound testing
approach, complemented by lag-augmented VAR Granger-causality analysis and a compre-
hensive set of diagnostic and stability tests. The bounds tests strongly reject the null of no
cointegration, confirming a long-run relationship that remains robust under finite-sample
critical values. The causality analysis demonstrates a supply-leading mechanism from the
equity market to real economic activity, while economic growth in turn Granger-causes both
market liquidity and trade openness, pointing to demand-following dynamics for these
channels. The analysis shows that foreign direct investment, market liquidity, and trade
openness exert positive and significant short-run effects; yet their long-run coefficients
are negative, significantly for FDI (foreign direct investments), capturing an asymmetry
between immediate output gains and durable structural contribution that is characteristic
of emerging European economies. The error-correction term is positive, demonstrating that
real GDP (gross domestic product) per capita does not adjust back toward the long-run
relationship in the conventional sense, but, instead, it behaves as a forcing variable that
leads the financial and trade channels rather than being led by them. All in all, the findings
describe an economy with functional short-run transmission channels, but limited long-run
structural anchoring, with direct relevance for Sustainable Development Goals 8 and 17
and Romania’s ongoing OECD accession.

Keywords: capital market; finance-growth nexus; ARDL model; Granger causality; financial
openness; FDI; market liquidity; sustainable development; Romania

1. Introduction
1.1. Research Context and Motivation

Few questions in the economics literature have proven as enduring or as consequential
as the relationship between financial market development and economic growth. Beginning
with Schumpeter (1911/1934) and formalized by Goldsmith (1969), the foundational insight
that financial intermediation shapes both the pace and quality of development has remained
central to the field, even if the channels through which finance affects growth have become
increasingly contested. Rather than treating finance as uniformly growth-enhancing, con-
temporaneous research demonstrates that its effects are conditional on institutional quality,
financial structure, and macroeconomic context, and that the finance—growth relationship
weakens or becomes insignificant during periods of economic stress (Asteriou et al., 2024).
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At the firm level, Didier et al. (2021) show that capital market financing supports faster
expansion of assets, sales, and employment, particularly among smaller, younger, and more
R&D-intensive firms that face structural barriers to bank credit. These findings suggest
that capital markets matter not simply because they expand the volume of finance, but
because they shape how risk is shared, how information is incorporated into prices, and
how long-term investment is governed (Beck & Levine, 2004; Levine, 2005).

In this paper, macroeconomic outcomes are examined through the lens of capital
market development and its capacity to support patient, well-governed financing. Rather
than defining a separate construct of macroeconomic sustainability, we adopt the broader
view that economic performance should be assessed beyond GDP growth alone (Stiglitz
et al., 2009), and use the Sustainable Development Goals (SDGs) as an interpretive frame:
the analysis connects to SDG 8, which targets sustained, inclusive, and sustainable eco-
nomic growth, and to SDG 17, which calls for investment promotion regimes aligned with
sustainable development priorities. The importance of domestic market depth has grown
considerably since 2020, as the COVID-19 pandemic and Russia’s subsequent invasion
of Ukraine demonstrated that external shocks propagate rapidly through increasingly
integrated financial networks, and that domestic market depth matters substantially for
how economies absorb and adjust to these disruptions (Ramelli & Wagner, 2020; Uddin
et al., 2021). Countries with deeper, better-governed financial markets proved more capable
of sustaining investment and recovering without lasting structural damage, a point that
carries direct relevance for Romania, where capital market development remains partial
and its contribution to macroeconomic sustainability remains an open empirical question.

Romania’s experience in this transition is particularly revealing. By the end of 2024, the
Bucharest Stock Exchange (BSE) reported total market capitalization of RON 363.7 billion
and more than 226,000 retail investors; however, the World Bank (2024) still recorded
only 83 listed domestic companies, and market capitalization as a share of GDP stood at
approximately 15%, well below Poland (25%), the Czech Republic (20%), and Hungary
(18%), despite Romania’s larger population and comparable per capita income (Bucharest
Stock Exchange, 2024).

Furthermore, while the Markets in Financial Instruments Directive (MiFID) improved
price informativeness and liquidity across European markets more broadly (Aghanya et al.,
2020), the evidence for Romania under MiFID II is more mixed, pointing to limited liquidity
gains despite formal regulatory compliance (Milos et al., 2021). Moreover, Boussetta et al.
(2025) demonstrate that the Russian invasion of Ukraine produced heterogeneous effects
across European capital markets, with emerging markets, including Romania, experiencing
more pronounced and persistent negative effects on equity returns than developed markets.
Against this background, the central research question is no longer whether capital markets
matter, in principle, but whether Romania’s market has developed enough in terms of
depth, liquidity, and institutional credibility to contribute meaningfully to macroeconomic
sustainability in practice, and whether the post-2003 period provides sufficient evidence to
characterize these structural relationships empirically.

1.2. Theoretical and Empirical Background
1.2.1. Finance, Innovation, and Capital Allocation

The intellectual case for finance as a driver of growth rather than a result of it orig-
inates from Schumpeter (1911/1934), who argued that financial intermediaries actively
identify and fund productive investments, thereby making technological innovation pos-
sible. Modern endogenous growth theory formalized this intuition by emphasizing the
role of finance in reducing information asymmetries, screening projects, and allocating
capital toward innovative activities (Aghion et al., 2005). Capital markets extend this
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logic beyond what banking institutions can easily provide: equity financing imposes no
fixed repayment schedule, aligns investor and entrepreneur incentives through shared
ownership, and is particularly well-suited to sectors characterized by high uncertainty,
long incubation periods, and intangible investment, conditions under which bank debt is
structurally not well adapted (J. R. Brown et al., 2009; Kortum & Lerner, 2000). King and
Levine (1993) confirmed the growth-enhancing effect of financial development empirically
across a large cross-country sample, and more recent firm-level evidence reinforces this
mechanism: Didier et al. (2021) demonstrate that firms accessing capital markets subse-
quently expand faster than comparable non-issuers, with especially pronounced effects
among smaller, younger, and R&D-intensive firms. For Romania, this evidence matters
because the development challenge is not only to increase the quantity of finance intermedi-
ated through domestic markets, but to improve its capacity to support innovation-oriented
structural change in an economy still heavily reliant on low-complexity manufacturing and
commodity exports.

A second channel operates through capital allocation and corporate discipline. Stock
prices aggregate dispersed information and guide resources toward firms with stronger
growth opportunities, while public listing strengthens disclosure and accountability (Holm-
strom & Tirole, 1993; Tobin, 1969; Wurgler, 2000; Shleifer & Vishny, 1997). However,
Aghanya et al. (2020) show that MiFID improved stock price information, particularly
where pre-existing regulation was weaker, implying that regulatory quality moderates
allocative gains. The balance of liquidity, disclosure, and investor protection is one that
Romania has not yet fully achieved (La Porta et al., 2000).

1.2.2. Financial Openness, FDI, and Trade Integration

The growth effects of financial openness have proven more conditional than the
early liberalization models anticipated. Neoclassical frameworks predicted that foreign
capital should flow toward capital-scarce developing economies and accelerate income
convergence (Fischer, 1998), but subsequent research showed that these gains depend
heavily on domestic financial depth, regulatory quality, and macroeconomic stability (Kose
et al., 2010; Rodrik, 1998; Stiglitz, 2000). These findings are directly relevant for Romania,
where the developmental role of openness depends less on the degree of capital account
liberalization and more on the domestic capacity to absorb external capital.

FDI has generally received a more favorable assessment than portfolio investment
flows, since it carries longer-term commitments, organizational capabilities, and the poten-
tial for technology transfer (Alfaro et al., 2004; Borensztein et al., 1998). Even here, however,
the ability of FDI to contribute to growth depends on institutional quality, financial de-
velopment, and the host economy’s absorptive capacity. Trade openness itself matters
through learning-by-exporting effects that accelerate productivity growth and technological
upgrading (Edwards, 1998; Grossman & Helpman, 1991), and Rajan and Zingales (2003)
argue that trade and financial openness are complementary, since liberalization creates
demand for financial services that pulls market development forward, a mechanism with
direct relevance for Romania’s deepening integration into European value chains.

1.2.3. Supply-Leading vs. Demand-Following Hypotheses

Whether financial development drives growth or responds to it, remains contested
in the empirical finance—growth literature. Patrick (1966) framed the debate through two
competing hypotheses: the supply-leading view, according to which financial markets
mobilize savings, reduce information asymmetries, and enable innovative investment
before the real economy demands it (King & Levine, 1993), and the demand-following
view, according to which financial deepening responds to rising incomes and expanding
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corporate financing needs rather than preceding them (Robinson, 1952). A third possibility,
the feedback hypothesis, acknowledges bidirectional causality, with finance and growth
reinforcing each other dynamically (Demetriades & Hussein, 1996). Sethi et al. (2021)
demonstrate that the direction of causality depends partly on the financial indicator used,
since stock-market-based indicators support more supply-leading effects, while bank-based
indicators more frequently support demand-following dynamics. This finding is directly
relevant to our equity markets focus. Furthermore, Asteriou et al. (2024) show that,
for a sample of 26 EU countries, financial development is more clearly associated with
growth in normal times than in stress periods, when the relationship weakens substantially,
while Tang (2024) finds for Central and Eastern European (CEE) economies that banking
development played a stronger role than stock-market development over 2001-2020.

1.2.4. Institutional Quality and Financial Development

Institutions are not merely a background condition for financial market development;
rather, they are among its primary determinants. La Porta et al. (1998) and Acemoglu et al.
(2005) establish that legal origin, investor protection, and contract enforcement significantly
shape financial market depth and liquidity across countries. Khan et al. (2022) further
demonstrate that stronger institutions support financial development directly, while the
positive effect of finance on growth becomes much weaker, or even insignificant, in settings
where institutional quality is poor. Furthermore, Uzar et al. (2023) provide causality
evidence suggesting a reciprocal relationship between institutional quality and financial
development, implying that the two dimensions must be strengthened together rather
than sequentially.

This distinction is especially important in post-transition contexts. As Pistor et al.
(2000) argue, formal adoption of advanced legal frameworks does not automatically gen-
erate the liquidity, depth, or investor confidence that such frameworks are designed to
support, in the absence of the complementary enforcement institutions and culture that
give these rules their market impact. Aghanya et al. (2020) and Milos et al. (2021) demon-
strate that MiFID compliance improved formal regulatory standards in Romania, while the
liquidity and information gains observed elsewhere in Europe remained more limited in
the Romanian market, underscoring that rules without enforcement culture produce only
partial regulatory convergence.

1.2.5. Capital Markets, Sustainability, and Macroeconomic Adjustment

Capital markets can contribute to macroeconomic outcomes through channels that
banking intermediation alone cannot fully replicate. Levine (1997) argues that broader
range of financing instruments allow firms and governments to absorb losses more diversely
and reduce the excessive bank-dependence that amplifies financial sector stress, while
Adprian et al. (2012) show that, during periods of credit contraction, firms with access to
equity markets can substitute capital market financing for bank loans, mitigating the real
economic effects of credit crunches. Developed capital markets also reduce vulnerability
to sudden stops by providing governments access to domestic bond markets (Caballero
& Krishnamurthy, 2004), a mechanism that proved directly relevant during the COVID-
19 pandemic, when Romania financed pandemic-related expenditure through domestic
issuance. Within the SDG framework, these contributions are most directly related to
SDG 8.10 and SDG 17.5.

However, these contributions are conditional rather than automatic. Asteriou et al.
(2024) show that financial development supports growth more strongly in normal times
than in stress periods. The present study does not measure resilience directly: with real
GDP per capita as the single dependent variable, the SDG framing functions as a qualitative
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interpretive lens. Boussetta et al. (2025) show the Russian invasion of Ukraine produced
differential effects across European markets, with emerging markets experiencing more
severe disruptions.

1.2.6. Cross-Country and Time-Series Evidence

Classic cross-country studies established that financial depth and stock-market lig-
uidity are positively associated with subsequent economic growth, capital accumulation,
and productivity gains (Beck & Levine, 2004; King & Levine, 1993; Levine & Zervos, 1998).
More recent evidence has substantially shifted the emphasis from average effects toward
heterogeneity and regime dependence. Asteriou et al. (2024) show that the finance-growth
relationship differs systematically by development level and macroeconomic regime across
26 EU member states. In the CEE context specifically, Tang (2024) finds that stock-market
development did not consistently stimulate growth over 2001-2020, whereas banking devel-
opment proved to be more robust across the region, though with important cross-country
variation. Moreover, Egert et al. (2016) documents that financial deepening dynamics in
post-transition economies are sufficiently heterogeneous to caution against strong general-
ization from regional panel averages, even for geographically proximate economies. This
finding directly motivates the country-specific time-series approach taken in this paper.

Country-level time-series analysis highlights dynamics that panels suppress. Demetri-
ades and Hussein (1996) found substantial heterogeneity in causality patterns across 16
developing countries, with no universal direction of causality emerging from their analysis,
reinforcing the case for country-specific empirical investigation. The ARDL bounds testing
framework of Pesaran et al. (2001) accommodates small samples and mixed integration
orders. Furthermore, Demetriades and Hussein (1996) demonstrate that finite-sample
critical values improve inference in exactly this small-sample context. For Romania specifi-
cally, Obreja Brasoveanu et al. (2008) provide the foundational country-specific evidence,
documenting positive correlations between stock-market capitalization and GDP growth
over 1995-2005 through correlation analysis, while Dragota and Mitrica (2004) analyze
the efficiency of the Romanian capital market in the context of EU accession. Both studies
establish a baseline against which the more rigorous causal analysis of the present paper
can be compared.

1.3. Research Gaps and Contributions

The literature reviewed above, while extensive, leaves important questions open,
particularly in the Romanian context. Most CEE finance—growth studies prioritized banking
or aggregate depth over equity-market performance, liquidity, and openness (Egert et al.,
2016). Methodologically, the dominance of cross-country panel approaches (Levine, 2005),
which impose parameter homogeneity across institutionally diverse economies, can mask
the country-specific dynamics that matter most for policy design. Single-country time-series
studies have accordingly been used to recover such dynamics where panel averages cannot
(Ang & McKibbin, 2007). The potential interactions between capital market development,
FDI inflows, and trade openness remain empirically underexplored in the CEE context,
despite theoretical arguments in favor of their complementarity (Alfaro et al., 2004, Rajan &
Zingales, 2003, Soumaré & Tchana Tchana, 2015). In addition, existing empirical studies for
Romania have not explicitly framed capital market development in terms of the Sustainable
Development Goals (Uddin et al., 2021).

In this paper, we address these gaps through a comprehensive time-series analysis of
Romania’s capital market over 2003-2024, employing the ARDL bounds testing framework
of Pesaran et al. (2001) and a lag-augmented VAR Granger-causality analysis. We make
four contributions. First, we provide a rigorous analysis of Romania’s equity-market—growth
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nexus, disaggregating financial development into performance, liquidity, and openness
rather than relying on composite indices. Second, we integrate these dimensions together
with FDI and trade openness in a unified dynamic framework, which captures comple-
mentarities that single-indicator approaches cannot detect. Third, we document a horizon
asymmetry: positive short-run effects coexisting with negative or insignificant long-run
coefficients, and show, through the causal architecture, that real GDP per capita occupies
a forcing position in the system rather than an equilibrium-adjusting one. Fourth, by es-
tablishing causality direction and estimating long-run coefficients across distinct channels,
we generate actionable insight for capital-market development strategy in post-transition
economies, framed by reference to SDG 8 and SDG 17 as a qualitative lens.

1.4. Research Hypotheses

Drawing on the theoretical frameworks and empirical evidence reviewed in the pre-
ceding sections, we formulate four research hypotheses.

Hypothesis 1 (long-run relationship). A stable long-run relationship links capital market
performance, market liquidity, FDI inflows, and trade openness to real GDP per capita in Romania.
Endogenous growth theory and cross-country evidence support the view that financial development
and growth move together over the long-run despite short-run fluctuations (Levine & Zervos, 1998).

Hypothesis 2 (supply-leading causality). Capital Market development Granger-causes economic
growth, in line with the supply-leading hypothesis. The institutional reforms implemented through
EU accession support supply-leading dynamics (King & Levine, 1993; Patrick, 1966), and Sethi
et al. (2021) shows that stock-market-based indicators support supply-leading causality more
consistently than bank-based indicators, which strengthens this expectation for an equity-market-
focused analysis.

Hypothesis 3 (horizon asymmetry). The financial and trade channels exert asymmetric effects
across time horizons: positive in the short run, but not necessarily positive in the long run. In
emerging European economies, profit repatriation, limited domestic backward linkages, and exposure
to external demand can dampen or reverse the long-run contribution of FDI and trade openness even
where their short-run effects are expansionary (Alfaro et al., 2004; Borensztein et al., 1998; Pavlinek
& Zenka, 2011; Rajan & Zingales, 2003). We therefore expect positive short-run effects alongside
long-run coefficients that may be negative or insignificant, particularly for FDI and openness.

Hypothesis 4 (adjustment and the position of growth in the system). The manner in
which real GDP per capita relates to the long-run relationship is shaped by its position within the
causal structure. Where growth leads, rather than follows, the financial and trade channels, real
output behaves as a forcing variable and does not error-correct toward a financial equilibrium in
the conventional sense (Patrick, 1966). This hypothesis reframes the adjustment question as an
empirical matter to be resolved by the error-correction term and the causality structure jointly,
rather than presupposing rapid convergence.

The remainder of this paper is structured as follows: Section 2 presents the data and
methodology, Section 3 reports the empirical results, Section 4 discusses the findings, and
Section 5 concludes with policy implications.

2. Materials and Methods
2.1. Data and Variables

The empirical analysis draws on annual data for Romania covering 20032024, yield-
ing 22 observations. The starting point reflects the practical boundary of data availability
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for the BET-EURO index in a consistent series, and it encompasses several major structural
episodes within a single continuous sample: EU accession in 2007, the global financial crisis
of 2008-2009, the COVID-19 shock of 20202021, and the geopolitical disruption following
Russia’s invasion of Ukraine in 2022. The short sample represents an acknowledged con-
straint on degrees of freedom, and it is the principal methodological reason for employing
the ARDL bounds testing framework rather than multivariate cointegration procedures,
which require larger samples for reliable asymptotic inference. We treat the results as
indicative rather than definitive and report finite-sample robustness evidence throughout.

All data are drawn from primary official sources: Eurostat provides real GDP per
capita; the Bucharest Stock Exchange provides the BET-EURO index and stock-market
turnover, the National Bank of Romania provides FDI inflows, the National Institute
of Statistics of Romania provides trade openness, and the World Bank Global Financial
Development Database provides broad money. We deliberately use national primary
sources rather than aggregate international databases, since the BSE and NBR provide more
granular and timely series for equity market and capital flow data than the World Bank’s
World Development Indicators.

Table 1 summarizes the variables, notation, measurement, and data sources.

Table 1. Description of the variables.

Variables Notation Description/Measurement (Unit) Source
Real GDP per capita (InRRGDPC) Real GDP divided by mld—year population, in constant Eurostat
euros per capita. Log-transformed.
BSE main reference index, a price index expressed in Bucharest Stock
BET-EURO (InBETEURO) euros to isolate market valuation from leu exchange-rate .
e Exchange—Romania
volatility. Log-transformed.
Foreign direct FDI/GDP Net FDI inflows (NBR balance-of-payments), as a National Bank of
investment/GDP percentage of GDP Romania
. National Institute for
Trade Openness OPENNESS Exports plus imports as a percentage of GDP. Statistics—Romania
Broad Money/GDP BROADM Broad Money, expressed as a percentage from GDP (%) World Bank
The ratio of total value of shares traded /average market Bucharest Stock
Stock-market turnover ratio STOCKTURN capitalization x 100

(%) Exchange—Romania

Real GDP per capita (InRGDPC), the dependent variable, is real GDP divided by mid-
year population, expressed in constant euros per capita and log-transformed; the logged
values in Table 2 correspond to this constant-euro per-capita measure. Log-transformation
allows the coefficient on any log-transformed regressor to be read as a pure elasticity,

while the coefficient on any percentage-ratio regressor is interpreted as a semi-elasticity
(Wooldridge, 2020).

Table 2. Descriptive statistics of the analyzed economic variables for the period 2003-2024, in Romania.

Descriptive Statistics InRGDPC InBETEURO FDI/GDP OPENNESS BROADM STOCKTURN
Mean 9.13 8.62 3.60 69.51 38.25 8.82
Median 9.10 8.61 2.85 71.70 38.65 7.78
Maximum 9.48 9.37 9.00 77.63 47.60 16.88
Minimum 8.65 7.49 1.20 54.30 28.40 4.70
Std. Dev. 0.24 0.46 2.25 5.59 4.76 3.70

Notes: INRGDPC and InBETEURO are log-transformed; coefficients interpreted as elasticities. Percentage-ratio
variables remain in levels; coefficients interpreted as semi-elasticities (Wooldridge, 2020).
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The BET-EURO index (INBETEURO) is the BSE’s main reference indeXx, a price index
expressed in euros rather than Romanian leu. This denomination choice is methodologically
important: over 2003-2024, the Romanian leu experienced significant nominal depreciation
during the 2008-2009 crisis and recurring volatility tied to fiscal imbalances and political
uncertainty. A leu-denominated index would embed these movements into a measure
intended to capture equity-market performance and investor expectations, conflating two
distinct phenomena; euro denomination isolates genuine changes in market valuation from
currency noise, providing a cleaner proxy for the capital market channel. Table 2 illustrates
the index’s major cycles over the sample period.

Stock-market turnover (STOCKTURN) is the ratio of total value of shares traded to
average market capitalization, capturing the liquidity and efficiency dimension of capital
market development; the cross-country literature has consistently found this variable more
robustly associated with growth than market size alone (Levine & Zervos, 1998; Yartey,
2010). FDI/GDP is net FDI inflows from the NBR balance-of-payments statistics (National
Bank of Romania, 2024), expressed as a percentage of GDP and following the NBR’s
standard presentation; it follows a boom-bust pattern, peaking before the financial crisis
and recovering moderately thereafter, and in Romania remains an important engine of short-
run growth whose long-run impact depends on integration into the domestic economy.
Trade openness (OPENNESS) is the sum of exports and imports as a percentage of GDP,
drawn from the National Institute of Statistics; it controls for the independent growth
effects of trade integration (Edwards, 1998; Grossman & Helpman, 1991) while allowing
assessment of complementarity with capital market development (Rajan & Zingales, 2003).
Broad money (BROADM) is broad money as a percentage of GDP, capturing banking-
sector intermediation depth; although included among the candidate regressors, it is
excluded from the final specification on grounds of parsimony, a decision supported by
formal diagnostics and verified by robustness checks. Index and monetary variables
are log-transformed; percentage-ratio variables remain in levels and are interpreted as
semi-elasticities.

A more detailed description of the data used in the analysis is shown in Table 2. This
table reports descriptive statistics; the full annual series is provided in the Supplemen-
tary Materials.

2.2. Conceptual Framework

The empirical model organizes the finance-growth relationship around three transmis-
sion channels. The capital market channel captures the valuation and liquidity dimensions
of equity-market activity (InBETEURO and STOCKTURN). As Levine (1997) and Wurgler
(2000) argue, stock markets function as forward-looking aggregators of dispersed informa-
tion about corporate earnings, macroeconomic risks, and institutional conditions; market
liquidity determines whether this informational role translates into efficient capital allocation.
The FDI channel operates through domestic capital-stock augmentation and, conditionally,
through technology transfer and productivity spillovers (Borensztein et al., 1998). The trade-
openness channel exposes domestic firms to international competition and to knowledge
embedded in imported intermediates (Edwards, 1998; Rajan & Zingales, 2003).

Consistent with the scope of the model, whose single dependent variable is real
GDP per capita, we treat sustainability as a qualitative interpretive lens rather than a
directly measured quantity. The analysis identifies structural finance-growth patterns and
interpret their relevance through SDG 8 (sustained and inclusive growth) and SDG 17
(investment promotion and partnerships), without claiming to estimate environmental,
social, or governance outcomes. This framing is stated explicitly to keep the econometric
findings distinct from their interpretation.
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2.3. Econometric Methodology

We employ the Autoregressive Distributed Lag (ARDL) model, well suited to small-
sample time-series analysis in systems with mixed orders of integration (Kripfganz &
Schneider, 2023, Shrestha & Bhatta, 2018). Three features of the Romanian data make this
appropriate. First, with 22 annual observations, multivariate cointegration procedures lack
sufficient degrees of freedom. Second, the variable mix I(0) and I(1) series (Section 3.1),
which the ARDL framework accommodates without pre-classification. Third, the ARDL
error-correction representation recovers long-run and short-run dynamics within a single
model. The analysis proceeds through four stages.

2.3.1. Unit-Root Testing

We apply three complementary tests to each variable in levels and first differences:
the ADF test (Dickey & Fuller, 1979), with lag length selected by the Schwarz Information
Criterion (Schwarz, 1978); the PP test, robust to serial correlation; and the KPSS test
(Kwiatkowski et al., 1992), which treats stationarity as the null. Integration orders are
assigned by the preponderance of evidence across the three tests (Shrestha & Bhatta, 2018).
The deterministic specification is determined empirically rather than imposed uniformly:
for each variable, we first assess the significance of a linear trend term in the level equations,
applying the trend-and-intercept specification only to variables for which the trend is
significant and the intercept-only specification otherwise. We additionally apply breakpoint
unit-root tests with an endogenously determined break date to INRGDPC and InBETEURO.

2.3.2. Model Selection and the Treatment of Broad Money

We build the model using a general-to-specific strategy, guided by the Schwarz Infor-
mation Criterion, preferred in small samples because it favors more parsimonious specifi-
cations (Schwarz, 1978). The maximum lag considered is two, and the effective number of
observations is reported for each specification. The treatment of broad money warrants
explicit justification. Rather than relying on pairwise correlations alone, we compute formal
Variance Inflation Factors for the general specification. The centered VIF for BROADM is
4.10, below the conventional threshold, so multicollinearity in the strict sense is not severe.
BROADM is nonetheless excluded on grounds of parsimony: in a 22-observation sample,
the SIC-preferred model retaining BROADM is heavily over-parameterized, with coefficient
sign instability and inflated standard errors. We verify that the exclusion does not bias the
remaining estimates by re-estimating with BROADM retained; the sign and significance
of the core variables are unchanged. The exclusion is therefore robustness-checked rather
than asserted.

2.3.3. ARDL Bounds Testing for Cointegration

The presence of a long-run relationship is evaluated using the ARDL bounds test
(Pesaran et al., 2001), comparing the F-statistic against critical values for the I(0) and
I(1) bounds. Because the asymptotic critical values are derived for large samples, we
additionally evaluate the F-statistic against the finite-sample critical values of Narayan
(2005), tabulated for small samples. When a long-run relationship is established, the ARDL
model is re-expressed in its error-correction form.

We note the EViews parameterization explicitly to avoid misinterpretation: in the
conditional error-correction regression, the reported coefficient on the lagged level of the
dependent variable equals the deviation of the autoregressive parameter from unity, so that
a negative value indicates conventional error correction and a positive value indicates its
absence. The sign and significance of this coefficient, together with the t-Bounds statistic,
are interpreted accordingly in Section 3.4.
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2.3.4. Diagnostic Testing, Stability and Causality

Residual diagnostics include the Breusch—Godfrey LM test for serial correlation, the
Breusch-Pagan-Godfrey test for heteroscedasticity, the Jarque—Bera test for normality, the
Ramsey RESET test for functional form, and Variance Inflation Factors for multicollinearity.
Parameter stability is evaluated using the CUSUM and CUSUM-of-squares tests (R. L.
Brown et al., 1975). Robustness to the major shocks is assessed through shock dummies
and a leave-one-out analysis (Section 3.6).

Causality is assessed using Granger-causality tests within a lag-augmented vector
autoregression. Estimating the VAR with an additional lag beyond the optimal order,
following the logic of Toda and Yamamoto (1995), mitigates the dependence of standard
Granger tests on the integration and cointegration status of the variables, which is advan-
tageous for the mixed I(0)/I(1) system documented in Section 3.1. Given the sample size,
the tests are implemented in bivariate form to keep degrees of freedom, and the lag length,
augmentation, and effective sample are reported with the results.

As in Drob et al. (2026), the ARDL model takes the form below, where INRGDPC is
the dependent variable and the x-regressors are INBETEURO, STOCKTURN, FDI/GDP,
and OPENNESS:

k 49 k

P
AlnRGDPC; = ¢+ ) a;AlnRGDPC;_j 4+ Y Y " BijAxj;—i + 60InRGDPC;_1 + ) 0,x;,_1 + €
: =

i=1 ]:l i=0

where AINRGDPC; is the first difference of the dependent variable; c is the constant; o; and
B are the short-run coefficients on the lagged differences of the dependent variable and of
the regressors X (InBETEURO, STOCKTURN, FDI/GDP, and OPENNESS), respectively; 0
and 6; are the long-run coefficients on the lagged levels; p and g; are the lag orders selected
by the Schwarz Information Criterion; k is the number of regressors; and ¢ is a white-noise
error term.

3. Results
3.1. Stationarity Test Results

The first stage of the empirical analysis evaluated the integration properties of the
variables using the ADF (Dickey & Fuller, 1979), PP, and KPSS unit-root tests. All tests
were performed in EViews 12. The deterministic specification was determined empirically:
for each variable, the significance of a linear trend term was first assessed in the level
equations, with lag length selected by the Schwarz Information Criterion (Schwarz, 1978).
The trend was significant at the 5% level for INnRGDPC, BROADM, and STOCKTURN,
which were tested under the trend-and-intercept specification; for nBETEURO, FDI/GDP,
and OPENNESS, the trend was insignificant, and these were tested under the intercept-only
specification. At first differences, the intercept-only specification was applied throughout.

The results summarized in Table 3 show that the variables exhibit heterogeneous
integration orders.

STOCKTURN is stationary in levels, 1(0), by the unanimous agreement of all three
tests. The remaining five variables—InRGDPC, InBETEURO, FDI/GDP, OPENNESS, and
BROADM—are integrated of order one, I(1). Where the tests diverge at levels, this re-
flects the well-documented low power of unit-root tests in small samples, while the first-
difference results were unanimous in every case. No variable is integrated of order 1(2),
which would invalidate the bound-testing procedures (Pesaran et al., 2001). The combina-
tion of I(0) and I(1) series confirms the suitability of the ARDL framework.
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Table 3. Unit-root test results and classification by order of integration.
Variable Test Level Stat LeY?l Ley ?l Astat Ap/[Critical]  Order
p/[Critical] Decision
InRGDPC ADF —2.765 0.224 unit root —-3.797 0.010 I(1)
PP —2.875 0.189 unit root —3.858 0.009
KPSS 0.074 [0.146] stationary 0.191 [0.463]
InBETEURO ADF —2.836 0.070 unit root —5.284 0.000 I(1)
PP —2.855 0.068 unit root —6.058 0.000
KPSS 0.557 [0.463] non-stat. 0.099 [0.463]
FDI/GDP ADF —2.006 0.282 unit root —8.389 0.000 I(1)
pr —2.095 0.248 unit root —8.034 0.000
KPSS 0.326 [0.463] stationary 0.089 [0.463]
OPENNESS ADF —2.128 0.237 unit root —3.600 0.016 I(1)
PP —2.182 0.218 unit root —4.127 0.005
KPSS 0.126 [0.463] stationary 0.156 [0.463]
BROADM ADF —6.499 * 0.000 (n=18,n.r) —5.866 0.000 I(1)
PP —-3.112 0.129 unit root —6.999 0.000
KPSS 0.155 [0.146] non-stat. 0.476 [0.463]
STOCKTURN ADF —4.175 0.021 stationary —5.581 0.000 1(0)
PP —5.036 0.003 stationary —10.220 0.000
KPSS 0.097 [0.146] stationary 0.328 [0.463]

Notes: ADF and PP report MacKinnon (1996) one-sided p-values; HO = unit root. KPSS reports the LM statistic
with the 5% critical value in brackets; HO = stationarity. Deterministic specification chosen per variable by
the significance of the trend term. Integration orders assigned by preponderance of evidence. * ADF level for
BROADM uses lag 3 (effective n = 18) and is not relied upon; PP and KPSS indicate non-stationarity at level.
n.r. = not relied upon.

Breakpoint unit-root tests for InRGDPC and InBETEURO confirm that the I(1) classi-
fication survives the inclusion of an endogenous structural break (identified at 2015 and
2019 respectively).

The endogenously identified break dates are economically interpretable. The 2015
break for INRGDPC coincides with a period of fiscal relaxation and a return to robust
consumption-led growth following the 2010-2012 austerity adjustment, alongside a shift
into mild deflation. The 2019 break for INBETEURO aligns with the pre-pandemic peak
of the equity market and the period of heightened fiscal and political uncertainty that
preceded the COVID-19 shock. We note these associations as contextual; the breakpoint
tests are used here to confirm that the integration-order classification is robust to a structural
break, rather than to model the breaks directly.

3.2. Cointegration Testing and Model Selection

Model selection followed a general-to-specific strategy. A first concern was broad
money (BROADM). Rather than relying solely on pairwise correlations, we computed
formal Variance Inflation Factors for the full specification. The centered VIF for BROADM
was 4.10, below the conventional threshold, so multicollinearity in the strict sense is
not severe. However, in a 22-observation sample, the inclusion of BROADM produced
an over-parameterized specification with sign instability and inflated standard errors.
BROADM was therefore excluded on grounds of parsimony rather than multicollinearity.
Re-estimating with BROADM-retained leaves the equity-market, FDI, openness, and lig-
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uidity coefficients qualitatively unchanged, so the exclusion does not bias the remaining
estimates (Wooldridge, 2020).

The optimal specification was selected using the Schwarz Information Criterion
(Schwarz, 1978), which selected an ARDL(1,0,0,0,1) model. The bounds test results are
reported in Table 4.

Table 4. Preferred model: ARDL(1,0,0,0,1) conditional ECM, levels equation, and bounds tests.

Panel A. Conditional Error-Correction Regression Coef. Std. Err. t-stat Prob.
C —0.900 0.360 —2.498 0.025
InRGDPC(—1) 0.081 0.045 1.785 0.095
InBETEURO —0.017 0.019 —0.927 0.369
FDI/GDP 0.014 0.004 3.943 0.001
OPENNESS 0.004 0.001 3.745 0.002
STOCKTURN 0.005 0.002 2.728 0.016
Panel B. Levels (Long-Run) Equation Coef. Std. Err. t-stat Prob.
InBETEURO 0.214 0.177 1.212 0.244
FDI/GDP —0.174 0.075 —2.312 0.035
OPENNESS —0.045 0.027 —1.683 0.113
STOCKTURN —0.061 0.033 —1.839 0.086
Panel C. F-Bounds Test Value 1(0) 1(1)
F-statistic 9.268

Asymptotic 1% critical bounds 3.74 5.06
Finite-sample 1% bounds (n = 30) 4.768 6.670
t-Bounds statistic 1.785

Notes: Case 3 (unrestricted constant, no trend). EViews reports the coefficient on the lagged level of the dependent
variable in the conditional ECM; the implied error-correction coefficient is discussed in Section 3.4. The t-Bounds
statistic is positive, signaling the absence of conventional error correction.

The F-Bounds statistic of 9.268 exceeds the 1% upper critical bound under both the
asymptotic critical values (5.06) and the finite-sample critical values appropriate to the
sample size (6.670 for n = 30) (Narayan, 2005). Cointegration is therefore confirmed at the
1% level even under small-sample-adjusted inference, supporting Hypothesis 1.

3.3. Long-Run Coefficient Estimates

The long-run coefficients (Table 4, Panel B) reveal a structured pattern. The equity-
market index INBETEURO carries a positive long-run coefficient (0.214) that does not
reach conventional significance. FDI/GDP carries a negative and statistically significant
long-run coefficient (—0.174, p = 0.035). OPENNESS and STOCKTURN carry negative
long-run point estimates (—0.045 and —0.061) that are marginal, not reaching significance
at the 5% level. The negative long-run FDI coefficient is the study’s most analytically
notable long-run result; it retains its sign and approximate magnitude across alternative
specifications and across the leave-one-out analysis reported in Section 3.6. We defer its
economic interpretation to Section 4.

3.4. Short-Run Dynamics and the Error-Correction Representation

A central methodological point concerns the error-correction term. In the conditional
error-correction representation reported by EViews 12, the coefficient on the lagged level
of the dependent variable, INRGDPC(—1), is +0.081; the autoregressive coefficient in the
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levels-form equation is 1.081, so the implied error-correction coefficient is positive (+0.081),
not negative. This is confirmed by the t-Bounds statistic, which is positive (+1.785) and of
the opposite sign to that required for conventional error correction.

This finding requires careful interpretation. A positive error-correction coefficient is
not consistent with rapid adjustment toward equilibrium; it indicates that real GDP per
capita does not error-correct toward the estimated long-run relationship in the conventional
sense. We therefore do not interpret the adjustment term as a measure of macroeconomic
resilience, and Hypothesis 3 in its original form is not supported. The economically
coherent interpretation, developed in Section 4.3 and supported by the causality results in
Section 3.7, is that real GDP per capita behaves as a near-unit-root forcing variable within
the system rather than a variable mechanically pulled back toward a financial equilibrium.
This refinement does not diminish the evidence for a long-run relationship, which the
F-Bounds test confirms strongly.

Within the preferred ARDL(1,0,0,0,1) specification the short-run effects are economi-
cally meaningful. The differenced stock-market turnover term, ASTOCKTURN, is positive
and significant (0.005, p = 0.016), indicating that increases in market liquidity are associated
with immediate increases in real GDP per capita. The contemporaneous effects of FDI/GDP
(0.014, p = 0.001) and OPENNESS (0.004, p = 0.002) are likewise positive and significant.
The short-run responsiveness of the Romanian economy to capital flows, trade integration,
and market liquidity is clearly evident, in contrast to the more ambiguous long-run pattern.

A positive error-correction coefficient accompanied by a positive t-Bounds statistic
is an atypical configuration in the ARDL literature, where the dependent variable is most
often found to adjust toward the long-run relationship. We therefore treat its economic
interpretation with caution. The configuration is consistent with a system in which the
dependent variable is long-run forcing rather than equilibrium-adjusting: the conditional
ARDL bounds framework is itself derived under the assumption that the regressors are
long-run forcing for the dependent variable (Pesaran et al., 2001), so a non-adjusting
dependent variable is accommodated within, rather than anomalous to, the framework.
We make the weak-exogeneity basis of this reading explicit in the following subsection,
while acknowledging that, in a sample of this size, the result is best regarded as indicative.

To assess directly whether real GDP per capita adjusts toward the long-run relation-
ship, we conduct a weak-exogeneity test. The error-correction term is recovered as the
residual from the long-run levels equation, and its first lag is included in a short-run
equation for each variable. In the equation for AINRGDPC, the error-correction term is
statistically insignificant (coefficient —0.094, t = —1.10, p = 0.29), confirming that real GDP
per capita does not respond to deviations from the long-run relationship and is therefore
weakly exogenous within the system. By contrast, the error-correction term is negative
and significant in the equation for stock-market turnover (coefficient —16.77, t = —2.13,
p = 0.053), indicating that market liquidity, rather than real output, bears the burden of
adjustment toward equilibrium; the corresponding terms for FDI and trade openness are
not significant. This pattern provides direct technical support for the interpretation of
real GDP per capita as a forcing variable: it is led by the equity market and leads the
financial and trade channels, while the adjustment toward the long-run relationship op-
erates through market liquidity rather than through output itself. Given the sample size,
we regard this as indicative rather than definitive evidence, consistent with the cautious
reading adopted throughout.

3.5. Diagnostic Tests and Stability

The preferred model satisfies all standard residual diagnostics. The Breusch-Godfrey
LM test indicates no serial correlation (F = 1.132, p = 0.354); the Breusch-Pagan—-Godfrey
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test indicates homoskedasticity (F = 0.380, p = 0.880); the Jarque—Bera test confirms nor-
mality (JB = 0.491, p = 0.782), with skewness (0.124) and kurtosis (2.293) close to Gaussian
benchmarks; and the Ramsey RESET test confirms correct functional form (F = 0.004,
p = 0.953). Parameter stability was assessed using the CUSUM and CUSUM-of-squares
tests (R. L. Brown et al., 1975), shown in Figures 1 and 2. Both statistics remain within the
5% significance bands throughout the sample period.

12

8

-12
i1 12 13 14 15 16 17 18 19 20 21 22 23 24

CUsuUM 5% Significance

Figure 1. CUSUM test of parameter stability (5% significance bands).

1.6
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CUSUM of Squares 5% Significance

Figure 2. CUSUM of squares test of parameter stability (5% significance bands).

3.6. Robustness Checks

Given the inferential constraints of a 22-observation sample, two robustness exercises
were conducted. First, the preferred specification was augmented with dummy variables
for the 2008-2009 crisis, the 2020-2021 pandemic, and the 2022 shock. The pandemic
and war dummies are significant and negative (p = 0.006 and p = 0.003), confirming
identifiable contractionary effects, while the core short-run findings survive their inclusion.
The dummy-augmented model is heavily parameterized relative to the sample (sixteen
parameters on twenty observations) and is reported solely as a sensitivity check; its inflated
fit reinforces the case for the parsimonious preferred specification.

Second, a leave-one-out analysis re-estimated the preferred model excluding each
major shock year in turn (Table 5). Cointegration remained supported in every case, with
the F-Bounds statistic exceeding the 5% finite-sample critical value throughout and the
1% value in four of five cases. The negative long-run FDI coefficient retained its sign and
approximate magnitude (—0.14 to —0.18) in every case in which the levels equation was
numerically identified. The exclusion of the 2008 observation drove the autoregressive
coefficient toward zero and rendered the long-run estimates numerically unidentified
(denoted n.i.); we report this transparently as a direct illustration of the small-sample
fragility that constrains precise long-run inference, while noting that the cointegration
finding itself survives even in that case (F = 8.45).
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Table 5. Leave-one-out sensitivity analysis (preferred ARDL specification).
Sample InRGDPC(-1) F-Bounds FDI Long-Run Cointegr.
Full o

(2003-2024) 0.081 9.268 —0.174 Yes (1%)

Excl. 2008 0.001 8.453 n.i Yes (1%)

Excl. 2009 0.077 6.383 —0.182 Yes (5%)

Excl. 2020 0.091 9.155 —0.150 Yes (1%)

Excl. 2022 0.116 11.517 —0.140 Yes (1%)

Notes: each row re-estimates the ARDL(1,0,0,0,0) specification excluding the indicated year. F-Bounds signifi-
cance assessed against finite-sample critical bounds (n = 30). n.i. = levels equation not numerically identified
(autoregressive coefficient near zero).

3.7. Granger Causality Analysis

To examine the dynamic causal architecture while accommodating the mixed inte-
gration orders, Granger causality was assessed within bivariate lag-augmented vector
autoregressions. Estimating each VAR with one lag beyond the optimal order, following
the logic of Toda and Yamamoto (1995), reduces the dependence of the test on the inte-
gration and cointegration status of the variables; the bivariate implementation conserves
degrees of freedom in the small sample. Lag length, augmentation, and effective sample
(19 observations) are reported. The results are in Table 6.

Table 6. Granger non-causality tests within bivariate lag-augmented VARs.

Null Hypothesis (X Does Not Granger-Cause Y) X2 df p-Value Decision
InBETEURO = InRGDPC 15.443 3 0.002 Reject ***
InRGDPC = InBETEURO 6.536 3 0.088 Reject *
FDI/GDP = InRGDPC 6.634 3 0.085 Reject *
InRGDPC = FDI/GDP 2.317 3 0.509 Do not reject
STOCKTURN = InRGDPC 6.423 3 0.093 Reject *
InRGDPC = STOCKTURN 7.906 3 0.048 Reject **
OPENNESS #- InRGDPC 5.263 3 0.154 Do not reject
InRGDPC = OPENNESS 13.518 3 0.004 Reject ***
FDI/GDP % STOCKTURN 1.375 3 0.711 Do not reject
STOCKTURN = FDI/GDP 5.257 3 0.154 Do not reject

Notes: # denotes the null of non-causality. ***/**/* denote rejection at 1%/5%/10%. Tests conducted within
bivariate lag-augmented VARs (one lag beyond the optimal order); 19 observations.

The results reveal a coherent and asymmetric pattern. The clearest relationship is a
strong unidirectional causality from the equity market to real output: INBETEURO Granger-
causes INRGDPC at the 1% level (x? = 15.44, p = 0.002), while the reverse is only marginal.
This is direct evidence of a supply-leading mechanism in which equity-market valuations
predictively precede real economic activity (Levine, 1997; Robinson, 1952; Wurgler, 2000),
supporting Hypothesis 2.

In the opposite direction, real GDP per capita Granger-causes both trade openness
(x? =13.52, p = 0.004) and stock-market turnover (x? =791, p = 0.048), while the reverse
directions are not significant at the 5% level. Economic growth thus predictively leads trade
integration and market liquidity, a demand-following pattern (Robinson, 1952). The bidi-
rectional causality between FDI and stock-market development documented by Soumaré
and Tchana Tchana (2015) is not supported here: neither direction reaches significance
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(FDI/GDP = STOCKTURN, p = 0.711; STOCKTURN = FDI/GDP, p = 0.154). Taken to-
gether, the causality results describe a system in which the equity market leads real activity
while real activity in turn leads trade and liquidity. This architecture is consistent with
the positive error-correction coefficient documented in Section 3.4: real GDP per capita
occupies a central, forcing position in the system rather than an equilibrium-adjusting one.

4. Discussion
4.1. Capital Markets and Growth: Interpreting the Supply-Leading Evidence

Before interpreting the findings, we state explicitly the sense in which this paper
engages with sustainability. The empirical model has real GDP per capita as its single
dependent variable and does not directly measure environmental, social, or governance
outcomes. We therefore do not claim to quantify macroeconomic sustainability. Instead, we
use SDG 8 (decent work and economic growth) and SDG 17 (partnerships and investment
promotion) as a qualitative interpretive lens, through which the structural finance—growth
patterns we document acquire policy relevance. All claims about sustainability are inter-
pretive rather than estimated, and we separate the econometric findings from their broader
interpretation throughout.

The most robust empirical result is the supply-leading role of the equity market. The
bounds test confirms a long-run relationship (Hypothesis 1), and the causality analysis
establishes that INBETEURO Granger-causes INRGDPC at the 1% level while the reverse
holds only marginally (Hypothesis 2). The BET-EURO index aggregates and transmits
forward-looking information about macroeconomic prospects in a way that predictively
precedes real output changes (Levine, 1997; Patrick, 1966; Wurgler, 2000). Interpreted
through the SDG lens, this suggests the market can in principle orient investment toward
productive uses.

This coordinating role is credible only to the extent that the market is sufficiently deep,
transparent, and liquid. The positive long-run elasticity of nBETEURO does not reach
conventional significance, consistent with the structural shallowness of the Bucharest Stock
Exchange: a small number of listed firms, market capitalisation of roughly 15% of GDP,
and a free float concentrated in a handful of energy and financial stocks (World Bank, 2024;
Bucharest Stock Exchange, 2024). A market of this depth can generate informational signals
without yet providing the intermediation scale that would translate them into measurable
long-run structural contributions (Didier et al., 2021). This explains why the supply-leading
role coexists with a statistically weak long-run elasticity.

4.2. Short-Run Effects Versus Long-Run Structure

A defining feature of the results is the divergence between the short-run and long-run
behavior of the financial and trade variables. FDI/GDP, OPENNESS, and STOCKTURN
each exert positive and significant contemporaneous effects on real GDP per capita, yet
their long-run coefficients are negative (FDI, significant) or negative and marginal (open-
ness, turnover). We interpret this asymmetry cautiously and distinguish what the model
establishes from what it suggests.

What the model establishes is the negative and significant long-run FDI coefficient
(—0.174, p = 0.035), robust across specifications and across the leave-one-out analysis. What
the model does not directly test are the mechanisms that might generate this sign. Two
interpretations are consistent with the evidence and the literature but are not estimated here.
First, profit repatriation: where foreign investment is concentrated in sectors with limited
domestic backward linkages, as with Romania’s banking, automotive-assembly, and retail
FD], the initial output boost may erode as earnings flow to parent companies (Alfaro et al.,
2004; Borensztein et al., 1998). Second, structural composition: FDI skewed toward market-
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seeking rather than efficiency-seeking investment can generate immediate demand effects
without strengthening domestic absorptive capacity, a pattern documented for several CEE
economies (Pavlinek & Zenka, 2011). The present model contains no variable for sectoral
FDI composition, profit repatriation, or domestic linkages; these mechanisms are offered as
interpretation requiring dedicated future testing, not as results of the ARDL model.

For OPENNESS and STOCKTURN the negative long-run point estimates do not reach
significance at the 5% level, and we are correspondingly more restrained. The directions
are consistent with the argument that trade openness yields durable benefits primarily
when domestic financial markets are deep enough to intermediate the risks integration
creates (Kose et al., 2010; Rajan & Zingales, 2003), and with evidence that financial activity
exhibits diminishing returns when trading is predominantly speculative (Arcand et al.,
2015). Given the lack of significance, we treat these as directional hypotheses for future
work rather than established findings. Hypothesis 3, which anticipates asymmetric horizon
effects, is supported for FDI and directionally consistent for openness and turnover.

We reiterate that the estimated long-run relationships should be read as exploratory:
the leave-one-out analysis in Section 3.6 shows that the long-run coefficients are sensitive
to influential observations, particularly the 2008 crisis year, so the magnitudes reported
here are best interpreted as indicative of direction rather than as precisely identified struc-
tural parameters.

4.3. A Confirmed Long-Run Relationship Without Conventional Error Correction

A central feature of the results concerns the error-correction term. The estimation
yields a positive error-correction coefficient (+0.081), and the t-Bounds statistic is likewise
positive, indicating that real GDP per capita does not error-correct toward the long-run
relationship in the conventional sense. We therefore do not interpret the adjustment term
as evidence of rapid equilibrium adjustment, and we make no claim of macroeconomic
resilience on this basis.

Rather than an anomaly, we read this as economically coherent once placed alongside
the causality results. The evidence shows that real GDP per capita Granger-causes both
trade openness and stock-market turnover, while being predictively led by the equity mar-
ket. Real output therefore occupies a central, forcing position within the system: it is led by
forward-looking equity-market information and in turn leads trade integration and market
liquidity, rather than being mechanically pulled back toward a financial equilibrium. The
positive error-correction coefficient and the forcing-variable role are two expressions of the
same underlying structure. This interpretation is directly supported by a weak-exogeneity
test (Section 3.4): the error-correction term is insignificant in the equation for real GDP
per capita (p = 0.29), but significant for stock-market turnover (p = 0.053), confirming that
output does not adjust toward the long-run relationship, while market liquidity does. This
interpretation is consistent with the near-unit-root behavior of InRGDPC documented in
Section 3.1 and with the finding that, in post-transition EU economies, financial develop-
ment supports growth more robustly in normal times than as an automatic stabilizing
mechanism (Asteriou et al., 2024).

The substantive implication is that the existence of a long-run relationship (strongly
confirmed by the F-Bounds test, including under finite-sample critical values) does not
imply a self-correcting one. Romania’s economy transmits information efficiently, but the
evidence does not support the stronger claim that the system rapidly restores a domestically
anchored equilibrium following shocks.

https:/ /doi.org/10.3390/ijfs14070170


https://doi.org/10.3390/ijfs14070170

Int. |. Financial Stud. 2026, 14,170

18 of 23

4.4. Policy Implications

We frame the following as evidence-consistent guidance rather than established causal
prescription, acknowledging that the inferential limits of a 22-observation sample preclude
definitive conclusions. Each direction is tied to a specific result and bounded by what the
model does and does not test.

Before stating these directions, we emphasize that several of the instruments they involve
(local content requirements, technology-transfer conditions, and sustainable-finance tools
such as green bonds) are not variables in the empirical model and are therefore not directly
tested by it. They are offered as interpretive policy implications consistent with the estimated
relationships and the supporting literature, not as empirically validated prescriptions.

First, the supply-leading relationship between INBETEURO and InRGDPC indicates
that equity-market valuations carry genuine forward-looking signal value in Romania.
Strengthening this channel plausibly requires deepening the informational quality of the
market, through enhanced disclosure, improved minority-shareholder protection, and a
broader issuer base, rather than simply expanding capitalization. Expanding sustainable-
finance instruments consistent with the EU Taxonomy would diversify the investor base
toward longer-horizon participants. This direction speaks to SDG 8.10, with the caveat that
our evidence supports the existence of the signaling channel, not the effectiveness of any
particular reform.

Second, the negative long-run FDI coefficient, combined with its positive contempora-
neous effect, is consistent with the view that Romania absorbs foreign capital effectively
in the short run but does not reliably retain its growth contribution over the full cycle.
This is consistent with a case for reorienting investment promotion from volume toward
quality, conditioning incentives on technology transfer, local content, and domestic R&D
linkages (Borensztein et al., 1998). The interpretation aligns with SDG 17.5, though sectoral
composition and repatriation are not variables in the model.

Third, the negative long-run point estimates for openness and turnover, while
marginal, point in a common direction: Romania’s external integration may exceed its
domestic financial system’s capacity to intermediate the flows it generates. Strengthening
domestic absorptive capacity is therefore a plausible precondition for sustainable openness,
consistent with the institutional-quality literature (Acemoglu et al., 2005; La Porta et al,,
1998). Given the lack of significance, this is the most tentative of our policy observations.

Finally, because the evidence does not support a rapid self-correction mechanism, we
do not suggest that structural reforms would transmit quickly into outcomes through fast
adjustment. The appropriate emphasis is the slower, structural task of deepening domestic
intermediation and improving the quality of external capital, so that the confirmed long-run
relationship comes to rest on more domestically anchored foundations.

5. Conclusions
5.1. Final Remarks

This study analyses the long-run and short-run relationships between capital market
development, foreign direct investment, trade openness, and real GDP per capita in Romania
over 2003-2024, using an ARDL bounds testing framework complemented by lag-augmented
VAR Granger-causality analysis and comprehensive diagnostic and stability testing.

The findings describe an economy with functional short-run transmission channels and
limited long-run structural anchoring. The bounds test confirms a long-run relationship,
and the diagnostics confirm a stable, well-specified model. The error-correction term,
however, is positive, demonstrating that real GDP per capita does not adjust back toward
the long-run relationship in the conventional sense. Together with the causality evidence,
this shows that real output occupies a forcing position within the system: it is led by the
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equity market and, in turn, leads trade openness and market liquidity. Consistent with
the broader view that economic performance should be judged beyond headline output
alone (Stiglitz et al., 2009), the relevant question is not only how the economy adjusts
but whether the structure it embodies is one worth sustaining; our evidence points to
functional transmission alongside shallow domestic intermediation and limited domestic
value creation.

We position this paper as a contribution to the empirical finance-growth literature
on emerging European economies, framed by reference to SDG 8 and SDG 17. Consistent
with the scope of the model, this framing is interpretive: the analysis identifies structural
finance-growth patterns and reads their policy relevance through the SDG lens rather than
measuring sustainability directly.

The supply-leading role of the equity market (Hypothesis 2) is relevant to SDG 8’s
target of sustained and inclusive growth. A capital market that leads real activity can
serve as a coordination mechanism for productive investment; this role is credible only
where the market is sufficiently deep, transparent, and accessible. The Bucharest Stock
Exchange has not yet reached this standard, and the practical implication for SDG 8 is that
broadening the diversity of market participation, not merely increasing market size, is the
priority intervention.

The negative long-run FDI coefficient engages directly with SDG 17.5. The result is
consistent with an FDI composition dominated by profit repatriation and limited domestic
spillovers, though the model does not test sectoral composition directly. On this interpretive
basis, our evidence supports the case for shifting Romania’s FDI policy from quantity
toward quality, attracting investment that embeds technology, generates higher-complexity
employment, and builds backward linkages, as an evidence-consistent priority rather than
an established causal prescription.

The positive error-correction term should not be read as evidence either of resilience
or of sustainability. Because real output does not error-correct toward the estimated
relationship, the appropriate emphasis falls on the slower structural task of deepening
domestic intermediation and improving the quality of external capital, so that the confirmed
long-run relationship comes to rest on more domestically anchored foundations.

Table 7 summarizes the four hypotheses, the relevant evidence, the verdict, and the
confidence attached to each, separating findings that are statistically confirmed from those
that are directional.

Table 7. Summary of research hypotheses, evidence, and verdicts.

H Statement Evidence Verdict Confidence
H Long-run Ijelationship F-Bounds = 9.27 > 1% finite-sample bound; Supported High
exists robust to leave-one-out
Equity-market s
H2 Granger-causes growth InBETEURO — INRGDPC, x* = 15.44, Supported High
¢ p =0.002
(supply-leading)
Horizon asymmetry: Short-run FDI/OPEN/STOCK positive and AT
H3 positive short-run, sig.; long-run FDI —0.174 (p = 0.035), Suppczg;%g DSI%’OdéIE):tlonal Moderate—High
non-positive long-run OPEN/STOCK negative and marginal !
Positive ECT (+0.081); GDP — OPENNESS
Growth’s adjustment (p = 0.004) and — STOCKTURN (p = 0.048) . .
H4 shaped by its forcing Weak-exogeneity test: ECT insignificant for Supniozéiiigfnflfgg)mg’ Moderate
position GDP (p = 0.29), significant for STOCKTURN

(p = 0.053)

Notes: “Directional” denotes coefficients of the expected sign that do not reach 5% significance. The analysis
does not support a resilience hypothesis or an FDI-liquidity complementarity hypothesis; these are discussed in
Sections 3.4 and 3.7.
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5.2. Limitations and Directions for Future Research

We acknowledge several limitations that define a clear agenda for future research.

The most consequential limitation is the sample size. With 22 annual observations
and 21 effective regression observations, several parameters, particularly the long-run
coefficients for OPENNESS and STOCKTURN, carry imprecision the data cannot resolve.
The leave-one-out analysis makes this concrete: excluding the 2008 crisis observation drives
the autoregressive coefficient toward zero and renders the long-run coefficients numerically
unstable, demonstrating that a single influential observation can materially affect the level
estimates even where cointegration itself remains robust. We therefore frame the long-run
results as indicative and the policy discussion as evidence-consistent guidance.

Beyond the precision of individual coefficients, the limited sample affects the analysis
in three specific ways: the power of the unit-root and bounds tests to reject false nulls is
reduced; the stability of the estimated coefficients across specifications is lower, as the leave-
one-out analysis makes explicit; and the causality inferences, conducted within bivariate
lag-augmented VARs to conserve degrees of freedom, cannot exploit the full multivariate
information set. We regard the results as robust in direction, but acknowledge that all three
constraints are against over-precise interpretation.

A second limitation concerns the near-unit-root behavior of InRGDPC, which renders
the t-Bounds criterion uninformative and contributes to the positive error-correction term.
Future research could address this through fractional integration methods or nonlinear
unit-root tests with greater power against near-unit-root alternatives.

Third, the linear ARDL specification assumes symmetric adjustment to positive and
negative shocks, an assumption the literature increasingly questions for emerging markets
facing recurring external crises (Asteriou et al., 2024). The positive error-correction term
may itself reflect asymmetric dynamics a linear model cannot capture. Nonlinear ARDL
(NARDL) models, which separate positive and negative shock responses, would allow this
to be tested and represent a natural extension.

Fourth, the single-country focus, while appropriate for the country-specific institu-
tional analysis this study pursues, cannot benchmark Romania against peer economies. A
comparative framework allowing for heterogeneous parameters across Romania, Poland,
and Hungary, motivated by the heterogeneity documented across the CEE literature (Deme-
triades & Hussein, 1996; Egert et al., 2016), would contextualize these findings and separate
features specific to Romania from those common to the post-transition experience.

Fifth, the model does not incorporate environmental, social, or governance variables.
The negative long-run FDI coefficient raises the question of whether inward investment
is concentrated in carbon-intensive sectors that generate short-run output at long-run
environmental cost. Extending the framework to include renewable-energy investment
shares, carbon intensity of GDP, green-bond issuance, and ESG indices would allow future
research to test whether the finance—growth nexus in Romania supports or undermines
the environmental and social dimensions of sustainable development. Given the EU’s
commitment to aligning financial flows with climate objectives under the European Green
Deal and the Taxonomy Regulation, we consider this extension to be necessary for any
emerging market aspiring to sustainable convergence.

Future research could extend this analysis along several lines: re-estimation at quar-
terly frequency to increase statistical power; the use of sectoral measures of FDI to test
the composition mechanisms discussed above directly; the incorporation of institutional-
quality indicators and alternative proxies for financial development.
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