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Abstract

This study analyses the relationship between capital structure and export
intensity using a firm-year panel drawn from the Istanbul Chamber of
Industry’s Top 500 Industrial Enterprises (ISO 500) surveys for 2009-2025.
After name normalisation and brand-guarded fuzzy matching, the regression
sample contains 3,689 observations on 750 firms, with capital structure
measured by the total leverage ratio. Static two-way fixed-effects estimates
yield a leverage coefficient indistinguishable from zero (-0.001; p=0.97). By
contrast, a two-step Blundell-Bond system GMM estimator accounting for the
persistence of export intensity and the endogeneity of leverage estimates the
leverage coefficient at 0.128 (p=0.028). This positive coefficient is not robust:
it becomes insignificant when zero-imputed export observations are excluded,
and fractional response estimates reproduce the persistence but not the leverage
effect. Foreign capital share is positive in pooled estimates but insignificant
under firm fixed effects. The dynamic results are consistent with debt capacity
supporting export intensity among Tiirkiye’s largest industrial firms, but do not
establish such an effect.

Oz

Bu ¢alisma, Istanbul Sanayi Odasi’nin Tiirkiye’nin 500 Biiyiikk Sanayi
Kurulusu (ISO 500) arastirmasinin 2009-2025 dénemine ait listelerinden insa
edilen firma-yil paneliyle sermaye yapisi ile ihracat yogunlugu arasindaki
iligskiyi incelemektedir. Unvan normalizasyonu ve marka-korumali bulanik
eslestirmeyle kurulan regresyon 6rneklemi 750 firmaya ait 3.689 gézlemden
olusmakta olup sermaye yapisi toplam kaldirag oraniyla 6l¢iilmiistiir. Statik iki
yonlii  sabit etkiler tahminlerinde kaldirag katsayisi sifirdan ayirt
edilememektedir (-0,001; p=0,97). Buna karsilik ihracat yogunlugundaki
kalicihigr ve kaldiracin igselligini dikkate alan iki agamali Blundell-Bond
sistem GMM tahmininde kaldirag katsayist 0,128 (p=0,028) c¢ikmaktadir.
Ancak bu pozitif etki saglam degildir: sifir atanan ihracat goézlemleri
diglandiginda anlamliligini yitirmekte, kesirli yanit tahminleri kaliciligi
dogrularken kaldirag etkisini vermemekte ve Hansen testi arag setine yalnizca
sinirda destek sunmaktadir (p=0,096). Yabanci sermaye payt havuzlanmis
tahminlerde pozititken firma sabit etkileri altinda anlamsizlasmaktadir.
Dinamik bulgular, bor¢lanma kapasitesinin Tiirkiye’nin en biiyiik sanayi
firmalarinda ihracat yogunlugunu destekledigi yorumuyla tutarli olmakla
birlikte bunu kanitlamamaktadir.
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1. Introduction

The export capacity of Tiirkiye’s largest industrial enterprises is central to integrating
Turkish manufacturing into foreign markets. According to the Istanbul Chamber of Industry’s
(ISO) annual Tirkiye’s Top 500 Industrial Enterprises survey, these firms exported
approximately USD 104.7 billion in 2025 (ISO, 2026). Financing structure is a firm-level
determinant of exporting because firms incur costs before export revenues are realized, including
market research, distribution networks, quality certification, and working capital. Some of these
costs are sunk, while others recur, and firms must finance them through a combination of debt
and equity (Melitz, 2003; Greenaway, Guariglia and Kneller, 2007; Manova, 2013). Access to
finance can ease the burden of fixed export costs, whereas heavy indebtedness may increase
financial fragility and constrain firms’ commitments abroad. Therefore, theory leaves the sign of
the leverage-export relationship ambiguous.

Estimating this relationship presents two challenges. First, exporting is persistent. Sunk
entry costs make firms that have exported in the past more likely to continue exporting even when
current conditions become less favorable (Baldwin and Krugman, 1989; Roberts and Tybout,
1997). Therefore, a static estimate that omits this dynamic process is biased. Second, the
relationship may be simultaneous: borrowing can finance export investment, while export
revenues and exporter status may feed back into credit access and borrowing decisions (Chen and
Yu, 2011; Ramzan and Gebizlioglu, 2023). Beyond these two methodological challenges, direct
firm-level evidence for Tirkiye is limited. What exists leans on Borsa Istanbul samples, on cross-
sectional data, or on the reverse direction of the relationship (Erkol and Coskun, 2020; Inal and
Ergiin, 2022).

The study is organized around three questions. RQ1: Among Tiirkiye’s largest industrial
enterprises, what is the conditional relationship between leverage and export performance once
firm size, profitability, value-added ratio, foreign capital share, and year effects are controlled
for? RQ2: What happens to that relationship when the persistence of export intensity and the
endogeneity of leverage are considered? RQ3: How does it manifest at the intensive margin, in
the export/sales ratio, and in export volume? Export entry is deliberately not included. Close to
90% of 1SO 500 firms already export, so the universe carries little information about the decision
to start, and the extensive margin is reported descriptively only.

The static and dynamic estimates diverge sharply, and this divergence is the central finding
of this study. Pooled OLS, random effects, and two-way fixed effects all leave the leverage
coefficient indistinguishable from zero. A two-step Blundell-Bond system GMM estimation that
includes the first lag of export intensity and treats leverage as endogenous does not: the
persistence parameter is 0.695 (p<0.01), and leverage enters positively and significantly, whereas
it is indistinguishable from zero under the static estimators. The full set of coefficients, long-run
effects, confidence intervals, and specification diagnostics is reported and discussed in Section 5;
the point to note here is only the sharp qualitative contrast between the static null and the positive
dynamic coefficient. Foreign capital share, positive in pooled estimates, becomes insignificant
under firm fixed effects, which matches the evidence that the foreign capital-export link largely
reflects between-firm selection.

The contribution of this study is primarily empirical rather than methodological. Its central
originality is the construction of a current ISO 500 firm panel spanning 17 years and the
examination, for Tirkiye’s largest industrial firms, of the direct leverage — export-intensity
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direction that the domestic literature has rarely addressed. Comparing fixed effects, system GMM
and fractional response estimators on one dataset is a means to that end rather than a
methodological novelty in itself, since these are all established techniques. Firm identities are
obtained by combining name normalization with a brand-token guarded fuzzy matching
algorithm, and enterprises whose names are withheld are flagged separately, since no panel
identity can be established for them. On that single constructed panel, static fixed effects, dynamic
system GMM, and Papke-Wooldridge fractional response estimates are compared directly. Re-
estimating the static fixed-effects model on the exact system GMM estimation sample leaves the
leverage coefficient at zero (Table 6, column 7). This indicates that the static-versus-dynamic
divergence is an estimator effect rather than a sample-composition effect. It also suggests that the
“null leverage coefficient” frequently reported in empirical work on Tiirkiye may stem from
simultaneity and neglected dynamics rather than from functional form. The intensive and
extensive margins of exporting are modelled within a single framework, and the between-
firm/within-firm divergence in the foreign capital share is reported as a secondary finding.

Section 2 presents the theoretical framework and literature. Section 3 presents the dataset.
Section 4 presents the econometric method. Section 5 reports the findings. Section 6 discusses the
findings in relation to the literature. Section 7 concludes.

2. Theoretical Framework and Literature Review

The design of this study rests on two theoretical strands that have developed largely
independently of one another: the heterogeneous firm trade literature, which explains why
exporting is a persistent state, and corporate finance theory, which explains why the debt-equity
mix should affect real activity. New-new trade theory treats exporting as a selective activity that
only sufficiently productive firms can undertake, owing to fixed (sunk) entry costs (Melitz, 2003);
Helpman et al. (2004) show, within the same framework, that the most productive firms tend to
serve foreign markets through direct investment rather than exports. A direct dynamic
consequence of sunk costs is the export hysteresis. Once a firm has paid to enter a market, it
continues to export through conditions that would have deterred entry in the first place, which
makes current exporting largely a function of past exporting (Baldwin and Krugman, 1989;
Roberts and Tybout, 1997). Firms that go on to export also differ beforehand: they are bigger,
more productive, and in better financial health than firms that do not (Clerides, et al., 1998;
Bernard and Jensen, 1999; Greenaway and Kneller, 2007).

The same debt-equity mix bears on real activity through two mechanisms that pull in
opposite directions: The trade-off approach weighs the tax shield and disciplining effect of debt
against bankruptcy and financial distress costs (Kraus and Litzenberger, 1973). In this framework,
leverage may facilitate the financing of the sunk and recurring costs of exporting by expanding a
firm’s financing capacity, so that debt capacity can support activities that require scale and up-
front investment, including exports (the positive, financing-access channel). The pecking order
approach predicts a different effect on dividends. Asymmetric information leads firms to prefer
internal funding (Myers, 1984). Because operating in foreign markets raises monitoring costs,
borrowing may be relatively more expensive for exporters; moreover, excessive indebtedness can
raise financial-distress costs and make the financing of export costs harder, implying a negative
leverage-export relationship (the pecking-order/monitoring-cost channel) (Chen and Yu, 2011;
Ramzan and Gebizlioglu, 2023). Evidence from the financial constraints literature in international
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trade is consistent with the first mechanism. External finance is a strong determinant of export
entry and export volume, and credit constraints restrict trade through the channels predicted by
heterogeneous-firm models, particularly in sectors that depend on outside funding (Berman and
Héricourt, 2010; Manova, 2013; Ndubuisi, 2020).

These two strands have three implications for empirical design. First, the persistence of
exporting requires a dynamic specification with a lagged dependent variable; omitting it induces
dynamic bias. Second, because the two corporate finance mechanisms predict effects with
opposite signs, theory alone does not determine the sign of the leverage-export relationship. Third,
selection and simultaneity prevent causal interpretation of raw associations. Firms select
exporting based on characteristics that also influence financing, while export revenues can alter
borrowing capacity. Therefore, the empirical strategy relies on estimators designed to address
endogeneity.

The empirical literature is divided according to the direction of the relationship examined.
Studies of the channel from finance to exporting report predominantly positive findings.
Greenaway et al. (2007) show that, for 9,292 United Kingdom firms, exporters are financially
healthier, while new entrants into exporting borrow more because of high entry costs. Berman
and Héricourt (2010), using data on 5,000 firms from nine developing countries, find that access
to external finance markedly increases export entry. He et al. (2013) report, using GMM estimates
for Chinese manufacturing, that the financing structure affects export capacity at every size class.
Bartoli et al. (2014) for Italy and Abor et al. (2014) for Ghana find that access to bank credit raises
exports. For Tiirkiye, Erkol and Coskun (2020) find that the use of short-term debt and bank credit
is positively associated with export performance across 24 manufacturing sectors over 2008-2016.
High leverage, by contrast, has been linked to adverse outcomes on some export margins: Bernini
et al. (2015) show that financial leverage lowers export quality in France, and Ndubuisi (2020)
shows that capital flow restrictions reduce both export entry and export intensity in sectors
dependent on external finance. Recent work emphasizing the maturity and composition of debt
points to composition mattering more than the level. Paeleman et al. (2025) find that an
unbalanced maturity structure raises the risk of complete withdrawal from exporting among
international new ventures. Mansilla-Fernandez and Milgram-Baleix (2022) find that working
capital management is strongly associated with export probability and volume. No single rule
applies to the level of leverage; the relationship varies by country, sector, ownership, and export
margin (Damijan et al., 2015; Kastratovi¢, 2020; Adil and Nazir, 2023).

Studies examining the reverse direction, that is, the effect of exporting on capital structure,
yield divided results. Among Tiirkiye’s largest 1,000 industrial firms, Okuyan and Tasc1 (2010)
find that exporters use more debt, and Goldman and Viswanath (2011) provide evidence in the
same direction for India. In contrast, Chen and Yu (2011) for Taiwan, Chalmers et al. (2020) for
Spanish SMEs using GMM, and Pinto and Silva (2021) for Portuguese SMEs report that leverage
falls as export intensity rises. Ramzan and Gebizlioglu (2023) find, using two-step system GMM
on Pakistani manufacturing firms, that export intensity negatively affects leverage and explain
this by the pecking order. The systematic divergence of capital structure determinants in
developing countries from patterns observed in developed economies (Booth et al., 2001) points
to the role of the institutional context in this division. In Tiirkiye, Inal and Ergiin (2022) find a
positive but statistically insignificant relationship between export intensity and leverage among
208 exporting firms over 2005-2019. This divided picture shows that two oppositely signed
channels (a positive financing access channel and a negative pecking order/monitoring cost
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channel) can operate simultaneously, and that single-equation static estimates cannot separate
them. This is the central rationale for the dynamic GMM design adopted in this study.

The same reverse channel appears in a wider body of evidence. Pacheco (2017) finds higher
export intensity and diversification among less indebted Portuguese industrial firms, and Kim
(2016) documents the leverage-participation link in South Korea. Evidence from Belgium also
shows that debt maturity is important. Maes et al. (2016) find that exporting SMEs finance a larger
share of their working capital with short-term debt. This pattern is strongest among export-
intensive firms and those that enter distant or risky markets. Therefore, the level of total leverage
alone can be misleading, since the maturity composition of debt carries separate information.

The studies surveyed so far, including the present one, identify the finance-export
relationship from observational variations in firm balance sheets. The methodological frontier of
this literature, however, engineers exogenous variation in credit supply. Amiti and Weinstein
(2011) match Japanese exporters to banks that provide their trade finance and show that
deteriorations in bank health reduce a firm’s exports relative to its domestic sales. Paravisini et
al. (2015) combine Peruvian customs records with the national credit registry and exploit the
differential exposure of banks to the 2008 capital-flow reversal, finding that credit shocks operate
on the intensive margin of exports while leaving entry into new product-destination markets
unaffected. Chor and Manova (2012) use the variation in interbank rates during the same crisis
and find that tighter credit reduces exports to the United States disproportionately in financially
vulnerable sectors. Such designs require matched bank-firm credit records, which are not
available for the 1ISO 500 universe. Therefore, the present study makes no claim to design-based
identification; what it offers is evidence that published firm accounts can support a population
and a period for which no such evidence currently exists.

Research in both directions also indicates that this relationship may be nonlinear. Damijan
et al. (2015) document a pronounced inverted-U relationship between debt and sales in Slovenian
manufacturing: borrowing supports exporting up to a threshold but becomes detrimental beyond
it. Adil and Nazir (2023) report a similar result for Pakistan using two-step system GMM and
method-of-moments quantile regression. Low-leverage firms can convert debt into exports,
whereas high-leverage firms remain constrained. If such a threshold is present, a linear
specification can average the positive effect below it and the negative effect above it into a
coefficient close to zero, consistent with the interior optimum implied by the trade-off theory.

Crisis conditions can also alter both the signs and strengths of relationships. For the United
Kingdom’s manufacturing, Gorg and Spaliara (2014) find that financial variables mattered more
for export market entry during the global financial crisis. Liquidity facilitated entry, leverage
hindered it, and the negative effect of leverage was the strongest at the height of the crisis. Sun
and Sun (2015) reported the opposite pattern for China, where highly indebted firms maintained
a stronger export position and were less likely to exit. This contradiction may be more apparent
than real. Leverage reduces financial flexibility and restricts entry in normal times, but for a firm
with established lending relationships, it can become a survival advantage when credit markets
contract. The 2009-2025 window used here covers the post-crisis recovery, the 2018 exchange
rate shock and the 2021-2023 inflation episode; year fixed effects absorb the common component
of all three.

Ownership, and the foreign capital share above all, forms its own strand in the literature.
The theory of the multinational firm expects a foreign partner to lower the cost of serving foreign
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markets by passing ownership-specific advantages (technology, brand, distribution networks) to
the affiliate (Dunning, 1988). The evidence bears this out on average but heavily conditionally.
Aitken et al. (1997) find that multinational presence facilitates export entry in Mexico; Kokko et
al. (2001) find that such spillovers in Uruguay are conditional on an outward-oriented trade
regime; Jongwanich and Kohpaiboon (2008) find a positive relationship between foreign
ownership share and export propensity in Thai manufacturing; Cole et al. (2010) find that the
effect in Thailand varies with the source country of investment; and Kim and Park (2011) find
that ownership concentration raises export probability in Korea. Kastratovi¢’s (2020) meta-
analysis of 117 studies shows that the average effect is positive but that its magnitude depends on
country, sector and method; Kastratovi¢ (2023) shows, using Tobit estimates for Serbian
agricultural firms, that foreign ownership raises export intensity but that the effect differs by the
origin of capital. Kostevc (2022) reports a similarly conditional positive relationship in Slovenian
microdata. For Tirkiye and the ISO 500 universe directly, Atict and Giirsoy (2012) find, using
probit estimates on 6,842 observations over 1993-2009, that high foreign ownership positively
affects the export decision; Tunahan et al. (2015) document that ISO firms with foreign partners
are more profitable. Accordingly, this study includes foreign capital share as a control variable
when estimating the leverage effect. Comparing its pooled and within-firm coefficients also
provides a secondary test of the selection interpretation.

Firm-level evidence from Tirkiye is limited. Studies on the finance-export link are either
confined to firms listed on Borsa Istanbul or focus on the reverse direction of the relationship
(Kara and Erdur, 2015; inal and Ergiin, 2022). Within the ISO 500 universe, existing work
addresses the export-profitability relationship (Tunahan et al., 2015; Aksoy and Kandil Goker,
2020) or the foreign ownership-export decision link (Atici and Giirsoy, 2012). To the author’s
knowledge, there is no ISO 500 study that takes total leverage as the main explanatory variable,
covers a period as long and current as 2009-2025, and jointly addresses the persistence of export
intensity and the endogeneity of leverage using system GMM. The gap this study addresses is
therefore national rather than general. The international literature has established the credit-export
link with designs stronger than the one available here, but no comparable evidence exists for
Tiirkiye’s largest industrial firms. For a period spanning the 2018 currency shock and the inflation
episode that followed it, there is none at all.

The framework and prior findings yield three testable hypotheses. H1: Export intensity is
strongly persistent; therefore, the lagged dependent variable carries a large positive coefficient.
H2: Through the financing-access channel, higher leverage is positively associated with export
intensity among I1SO 500 firms. Although the theoretical sign is ambiguous in general—the
financing-access channel works in the opposite direction to the pecking-order/monitoring-cost
channel—the financing-access channel is expected to dominate in this population: 1SO 500
enterprises are large, established incumbents with comparatively strong access to bank credit, for
which additional leverage is more likely to relax the financing of sunk and recurring export costs
than to signal distress. H2 is thus a directional prediction derived from the financing-access
mechanism, and its sign remains an empirical question. The persistence and endogeneity of
leverage are treated as econometric issues within the empirical strategy (Section 4), not as part of
the hypothesis: whether the static within-estimator and the dynamic system-GMM estimator
return different leverage coefficients is a methodological question, and both estimators are run on
an identical estimation sample so that any divergence can be attributed to the treatment of
dynamics and endogeneity rather than to sample composition. H3: The relationship between
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foreign capital share and export intensity is a between-firm association; it is positive across firms
but is not identified within firms, which is tested through a Mundlak between—within
decomposition rather than interpreted as selection.

3. Data and Variables
3.1. Data Source and Panel Construction

The dataset was compiled from ISO’s 17 annual ISO 500 tables for 2009-2025 (1SO, 2026).
The raw data contain 8,517 records, consisting of 500 firm rows per year plus one grand total
row. After the grand total rows are removed, 8,500 firm-year observations remain. In 318
observations belonging to enterprises that declined disclosure, the enterprise hame was not
reported, so these records could not be matched across years and were flagged as singleton
observations in the panel analysis. Identity matching for the named firms proceeds in two stages.
In the first stage, names are normalized: Turkish character conversion, removal of legal suffixes
and abbreviations (A.S., T.A.S., Ltd. Sti. and so on), and standardization of common words
(Sanayi — San, Ticaret — Tic, and so on). In the second stage, a token-sort similarity score (>91)
is computed between normalized names to prevent generic suffixes (for example, “San. Tic.”)
from artificially inflating similarity; a brand-token guard is applied: two names are merged only
if their distinctive leading tokens overlap. This guard separates genuinely distinct firm pairs that
would otherwise have been merged, such as KAREL/KOREL Elektronik,
KARTEKS/NARTEKS Tekstil, and ASAS/ASSAN Aliiminyum. Merging is further conditioned
on the two names never appearing together in the same annual list (a same-year collision guard).
Of the 341 candidate pairs, 10 were merged, and 1,086 named firms could be tracked across the
years. Financial magnitudes denominated in Turkish lira were converted to US dollars using the
CBRT EVDS annual average exchange rate (CBRT, 2026).

3.2. Variable Definitions

Table 1 reports the definition, abbreviation, and source of every variable used in the
analysis. This subsection sets out the measurement choices behind them. Export performance is
measured along both margins, as the two are informative about different decisions. Export
intensity and the logarithm of export volume capture the intensive margin, while exporter status
captures the extensive margin. Since close to 90% of ISO 500 firms already export, the latter has
limited variation, and most of the identifying content lies in the intensive margin.

Two construction decisions directly affect the results. In 500 firm-year observations, the
firm discloses financial items but reports the export field as “-”. Following the ISO practice, these
are treated as zero rather than missing, which places a mass of exactly zero at 10.2% of the
regression sample. Because this is a reporting convention and not a measurement, the estimates
are re-run on the positive-exports-only sample in Section 5.4, and the mass at zero is
accommodated by the fractional response model in Section 5.5. All continuous ratios are also
winsorized at the 1st and 99th percentiles, which absorb 0.2% of observations where export
intensity exceeds 1. An additional 61 observations were removed because leverage values fell
outside [0,1]. Of these, 57 arose from negative book equity (leverage above one) rather than from
recording errors; negative equity is a genuine, if extreme, financial state, so excluding these
observations could in principle remove financially distressed firms non-randomly. To check that
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the results are not driven by this exclusion, the models were re-estimated with the negative-equity
observations retained, and leverage winsorized at the 99th percentile (N=3,746). The static fixed-
effects leverage coefficient remains indistinguishable from zero (-0.003, p=0.93) and the system
GMM coefficient remains positive and significant (0.141, p=0.015; Hansen p=0.077), so the main
contrast does not depend on removing negative-equity firms.

Table 1. Overview of Key Variables

Variable Abbreviation Definition Data
Source
Dependent variable, intensive margin. Exports, reported 1SO 500
Export in thousands of US dollars, converted to Turkish lira at '
. . Explnt - . CBRT
intensity the annual average exchange rate and divided by net sales;
. EVDS
bounded on [0,1] by construction.
Dependent variable, intensive margin in levels. Natural 1SO 500;
Export volume In(Exports) logarithm of exports in current US dollars, defined for CBRT
firm-years with positive exports. EVDS
Dependent variable, extensive margin. Binary indicator
Exporter status Exporter equal to 1 if the firm reports positive exports in the year 1SO 500

concerned and O otherwise.

Main explanatory variable. (Total assets — equity)/total
Total leverage Leverage assets, that is, the share of assets financed by liabilities; 1SO 500
the 1SO tables report liabilities only in aggregate.

Control variable. Natural logarithm of total assets 1SO 500;

Firm size In(Assets) converted to current US dollars at the annual average CBRT

exchange rate. EVDS
Esesteut;n on ROA Control variable. Pre-tax profit divided by total assets. 1SO 500
Va_Iue-added VA/Sales Control varlable.’Grosg \./alu.e added d|V|dgd by ngt sales; 1SO 500
ratio captures the firm’s position in the production chain.

Control variable, and interaction term in the dynamic
Foreign share panel estimates. Share of paid-in capital held by foreign 1SO 500
investors, expressed as a proportion between 0 and 1.

Interaction term in the dynamic panel estimates. Share of
paid-in capital that is publicly traded, expressed as a 1SO 500

Foreign capital
share

Publicly held  Publicly held

share share proportion between 0 and 1.

. Reported in the descriptive statistics. Binary indicator
State . State ownership equal to 1 if any part of the firm’s capital is held by the 1SO 500
ownership dummy

public sector and 0 otherwise.

Reported in the descriptive statistics. Natural logarithm of
the average number of employees.

Note: All continuous ratios are winsorized at the 1st and 99th percentiles. Financial magnitudes
denominated in Turkish lira were converted to US dollars using the annual average exchange rate from
the CBRT Electronic Data Delivery System. Source: Author’s compilation from ISO (2026) and CBRT
(2026).

Employment  In(Employees) 1SO 500

The main data limitation is that the ISO tables report only the aggregate liabilities.
Therefore, debt maturity and instrument composition cannot be separated from the total level,
which limits the interpretation of the total leverage coefficient (Section 6). The controls follow
the standard determinants of export behavior and are expressed as ratios or logarithms, rather than
nominal values. This choice is particularly relevant because the sample includes the 2018

———————
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exchange rate shock and the 2021-2023 inflation episode. Unit-free measures are more reliable
than nominal levels in this setting, while year-fixed effects absorb the common component of
these shocks.

3.3. Sample Structure

The regression sample, in which all model variables are complete, consists of 3,689 firm-
year observations of 750 firms. The firms in the sample are observed for 4.9 years on average,
and 464 firms can be tracked for at least three years.

Table 2. Descriptive Statistics (Regression Sample, 2009-2025)

Variable N Mean SD P25 Median P75
Export intensity (Exports/Net sales) 3,689 0.291 0.266 0.054 0.221 0.478
Exporter dummy (0/1) 3,689 0.898 0.303 1.000 1.000 1.000
In(Exports, $) 3,313 17.657 1.846  16.936 17.887 18.674
Leverage (Debt/Assets) 3,689 0.540 0.226 0.375 0.561 0.718
In(Assets, $) 3,689 19.342 1124  18.568 19.163 19.956
Return on assets (Pre-tax 3689 0079 0098 0016 0060  0.125
profit/Assets)

Value added / Net sales 3,689 0.252 0.228 0.122 0.214 0.316
In(Employees) 3,592 6.736 1.080 6.013 6.764 7.397
Foreign capital share 3,689 0.146 0.314 0.000 0.000 0.000
State ownership dummy 3,689 0.055 0.228 0.000 0.000 0.000

Note: Variable definitions, abbreviations, and sources are provided in Table 1; monetary magnitudes are
in current US dollars. Source: Author’s calculations from ISO (2026) data.

Table 3. Panel Structure and Disclosure Behavior by Year

vear List Financial Sample Exporter Mean Mean EXxp. Exchange Rate
Disclosers N Share Leverage Int. (TRY per USD)
2009 500 408 380 0.900 0.483 0.287 1.546
2010 500 389 355 0.893 0.509 0.262 1.499
2011 500 377 328 0.909 0.540 0.284 1.671
2012 500 379 337 0.905 0.534 0.288 1.792
2013 500 362 305 0.902 0.554 0.265 1.903
2014 500 298 239 0.883 0.545 0.280 2.186
2015 500 272 215 0.916 0.550 0.265 2.719
2016 500 258 214 0.907 0.559 0.278 3.018
2017 500 238 178 0.882 0.566 0.276 3.644
2018 500 210 146 0.890 0.557 0.305 4.830
2019 500 205 146 0.911 0.595 0.343 5.671
2020 500 200 141 0.908 0.600 0.325 7.003
2021 500 197 132 0.856 0.623 0.295 8.856
2022 500 200 144 0.910 0.614 0.348 16.551
2023 500 190 148 0.892 0.460 0.327 23.748
2024 500 195 144 0.903 0.492 0.322 32.782
2025 500 189 137 0.876 0.518 0.309 39.438

Note: “Financial disclosers” is the number of firms reporting equity, assets, and net sales together;
disclosure of financial information is voluntary in the 1SO 500. Sample N denotes the observations for
which all the regression variables are complete. Source: Author calculations.

Table 2 reports the descriptive statistics for the main variables: the mean export intensity
is 29.1%, the exporter share is 89.8%, the mean leverage is 0.540, and the mean foreign capital
share is 14.6%. The number of firms voluntarily disclosing financial items also declines over the
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period: the number reporting equity, assets, and net sales together fell from 408 in 2009 to 189 in
2025 (Table 3). This disclosure behavior weighs the sample towards the earlier years and is
addressed as a potential source of selection in Section 6.

4, Econometric Method
4.1, Static Panel Models

The first stage of the analysis estimates the conditional relationship between leverage and
export intensity within a static panel framework as follows:

ExpInt;, = a + BLeveragei + y'Xit + i + A + &t @

Here, the control vector is [In(Assets), return on assets, value added/sales, foreign share];
the firm and year fixed effects follow. Equation (1) is estimated by pooled OLS (with year and
sector dummies), random effects, and two-way fixed effects; standard errors are clustered at the
firm level in all models. The joint significance of firm effects is tested using an F-test, and the
choice between fixed and random effects is tested using the Hausman (1978) test (Wooldridge,
2010). As a first robustness check aimed at mitigating simultaneity, the first lag of leverage is
used. The intensive margin of exporting is additionally estimated with In(exports) on exporters
only, and the extensive margin with a linear probability model. Firms observed only once
contribute no within variation and are dropped automatically by the fixed-effects estimator;
therefore, the reported firm counts are the numbers of firms with at least two observations in each
specification.

4.2. Dynamic Panel: System GMM

Sunk cost hysteresis and the endogeneity of leverage require the main results to be obtained
from a dynamic panel.

ExpInt, = a + pExpInt;,.1 + BLeveragei + y'Xic + i + A + &t 2

Because of the correlation between the lagged dependent variable and the firm effect, the
within estimation of equation (2) suffers from Nickell (1981) bias; leverage is simultaneously
correlated with the error term. To address both problems jointly, the two-step Blundell-Bond
(1998) system GMM estimator is used. Lagged levels serve as instruments in the differenced
equations and lagged differences in the level equations. In the main specification, the GMM
instruments are lags of export intensity from t-2 onwards, together with lags of leverage, treated
as endogenous, from t-2 onwards. In(Assets) and return on assets are treated as predetermined
and instrumented from t-1 onwards, while the value-added ratio is treated as an exogenous
instrument. To prevent instrument proliferation from weakening the Hansen test, the instrument
matrix is collapsed (Roodman, 2009), and Windmeijer ’s(2005) finite-sample correction is
applied to the two-step standard errors. Year dummies are included in all specifications. Model
validity is reported through three diagnostic tests: AR(1) (expected) and AR(2) (which should be
absent) serial correlation tests in first differences, and the Hansen J test of over-identifying
restrictions. Attention is also paid to keeping the instrument count well below the number of
groups. For robustness, an alternative specification treating leverage as predetermined (t-1) and
an Arellano-Bond (1991) difference GMM estimation are also presented.
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4.3. Fractional Response Models

Export intensity is bounded on [0,1] by construction, and 10.2% of the observations in the
regression sample lie at zero. Linear models ignore both the corner mass and boundedness and
may misspecify the curvature of the conditional mean near the boundaries. The findings are
therefore also tested using the fractional response approach developed by Papke and Wooldridge
(1996): under the conditional mean E[y|x]=®(xf3), Bernoulli quasi-likelihood (QMLE) estimation
is consistent without any assumption about the distribution of y within [0,1]; in this respect it is
less restrictive than Tobit, which relies on a full distributional assumption for the corner solution.

E[Expint | -] = ®(a + pExplnt;, .1 + BLeverage;. + y'Xic + 6'Xi + nExpIntio + )  (3)

The panel dimension is handled using the correlated random effects (CRE) approach of
Papke and Wooldridge (2008). Under this approach, the within-firm means of the time-varying
regressors (Mundlak device) are added to the model, so that the coefficients on the current
variables can be interpreted as the counterpart of the within effect. The resulting dynamic
specification is given in equation (3), where X; collects the within-firm means, Explntio is the
initial condition, and ®(-) is the standard normal CDF. Dynamics are handled with Wooldridge’s
(2005) initial conditions solution: alongside the lagged dependent variable, the firm’s first
observed intensity (y_i0) and the means are added, and a pooled QMLE is estimated, with
standard errors clustered at the firm level. Rather than coefficients, average partial effects (APES)
comparable to linear models are computed using the delta method and reported. No trimming was
required, as no intensity observation exceeded 1 in the sample. The identifying content of these
models differs from that of the GMM: leverage is treated as exogenous conditional on the means
and the initial condition, and no simultaneity correction is applied. Therefore, the fractional
estimates provide evidence of the functional form and the mass at zero, while system GMM
provides evidence of endogeneity; the two approaches are complementary.

Table 4. Sample Construction Flow

Step Firm-years Dropped
Matched 1SO 500 panel (all firm-years) 8,500

Disclose equity, assets and net sales 4,567 3933
Leverage within [0,1] 4,506 61
Final regression sample (all variables present) 3,689 817

Table 4 traces the reduction from the 8,500 matched firm-years to the 3,689 used in
estimation. The largest single reduction is the move from all firm-years to those that voluntarily
disclose balance-sheet items, which is where the disclosure-selection concern (Section 5.4) is
concentrated.

5. Results
5.1. Descriptive Findings

According to Table 2, the mean export intensity in the regression sample is 29.1% (median
22.1%), and the exporter share is 89.8%. The ISO 500 universe consists of firms that have largely
surmounted the sunk entry cost of exporting. The mean leverage is 0.540, and the interquartile
range (0.375-0.718) indicates considerable heterogeneity in financing structure across firms.
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Table 3 documents two time-series patterns: the mean leverage rose from 0.483 in 2009 to 0.623
in 2021 and then declined during the high-inflation period. The mean export intensity rose from
27.6% in 2017 in the years following the exchange rate shocks and remained mostly within a 32-
35% band over 2019-2024. The raw correlations (Table 5) point to only a weak positive
association between leverage and export intensity (r=0.08), which is why the analysis that follows
is conditional and dynamic.

Table 5. Correlation Matrix (Regression Sample)

Q) O] (©) (4) ®) (6)

(1) Export intensity 1.00

(2) Leverage 0.08 1.00

(3) In(Assets) -0.06 -0.03 1.00

(4) Return on assets 0.03 -0.50 -0.02 1.00

(5) VA/Sales -0.03 -0.25 0.29 0.32 1.00

(6) Foreign share 0.11 -0.07 0.02 0.03 0.14 1.00

5.2. Static Panel Results

Table 6 presents the estimates of Equation (1). In the pooled model (column 1), the leverage
coefficient is positive at 0.069 but below the significance threshold (p=0.109); in the random
effects (column 2) and two-way fixed effects (column 3) models, the coefficient falls to zero
(0.012 and -0.001, respectively). The Hausman test (}2(5)=15.18; p=0.010) supports the fixed
effects estimator, and the joint significance of firm effects is confirmed by an F-test (F=30.3;
p<0.001). In column (4), where the first lag of leverage is used, the coefficient turns positive at
0.037 but remains insignificant. Leverage coefficients are likewise indistinguishable from zero in
the intensive margin (Column 5, In exports) and extensive margin (Column 6, exporter LPM)
estimates. Taken alone, the static estimates suggest that the capital structure is unrelated to
exporting. However, once the dynamics are incorporated in Section 5.3, the evidence changes in
the direction anticipated by H2. As a secondary finding, the foreign capital share is positive in the
pooled model at 0.091 (p<0.05) and in random effects at 0.066 (p<0.01), but falls to 0.030 and
becomes insignificant under firm-fixed effects. A Mundlak decomposition (Table 10) shows that
this is a between-firm association (between coefficient 0.110, 95% CI [0.033, 0.186]) with no
within-firm identification (within coefficient 0.028, p=0.33). Because foreign share changes in
only 10.1% of firms and its within/total standard deviation ratio is about 0.06, the fixed-effects
insignificance reflects insufficient within variation rather than established cross-firm selection;
therefore, H3 is read as a between-firm relationship.

Three panel diagnostics motivate the reported standard error. A Wooldridge (2002) test
rejects the null of no first-order serial correlation in the idiosyncratic errors (F=102.3, p<0.01),
which is why all static models cluster standard errors at the firm level. The Breusch-Pagan test
does not reject the homoskedasticity of the clustered residuals (LM=1.5, p=0.22). The Pesaran
(2004) CD test rejects cross-sectional independence (CD=13.9, p<0.01). This result is consistent
with the common macroeconomic shocks observed over 2009-2025. The year fixed effects absorb
their common components, and the main results remain unchanged under two-way clustering by
firm and year. Because the pooled model includes sector dummies while the random-effects
model does not, the fixed-versus-random choice is also assessed with a Mundlak (1978) auxiliary
regression, which points to the same within-based specification as the Hausman test.
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Table 6. Capital Structure and Export Performance: Static Panel Estimates

1) (2) 3) 4) (5) (6) )
\?;rpigg?;m I?;({) ' I?;({) ' I?;({) ' I?;({) In(Exports)  Exporter  Exp. int.
Pooled FE
Model: RE FE FE FE FE (GMM
OLS
sample)
Leverage(t) 0.069 0.012 -0.001 - -0.227 0.018 0.005
(0.043) (0.026) (0.032) (0.230) (0.072) (0.047)
- - - 0.037 - - -
Leverage(t-1) (0.034)
In(Assets) -0.011 -0.003 0.002 -0.005 0.614*** 0.008 -0.014
(0.010) (0.009) (0.014) (0.018) (0.092) (0.023) (0.021)
Return on assets 0.161 -0.017 -0.034 -0.043 0.385 0.112 -0.044
(0.126) (0.044) (0.052) (0.052) (0.351) (0.084) (0.070)
Value added/Sales -0.027  -0.054* -0.058 -0.047 -0.479 -0.049 -0.056
(0.036) (0.032) (0.042) (0.047) (0.294) (0.061) (0.060)
. .00t 906" g030 0030 0149 0028  -0.004
Foreign share *x
(0.036) (0.021) (0.030) (0.030) (0.179) (0.026) (0.035)
Firm FE No No Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes
Sector dummies Yes No - - - - -
Observations 3,689 3,689 3,689 2,729 3,313 3,689 1,982
Number of firms 750 750 750 561 686 750 412
R? 0.184 0.053 0.004 0.006 0.055 0.002 0.002

Note: Firm-level clustered standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.10. Column
(5) uses exporter observations only (intensive margin), and column (6) uses the probability of being an
exporter (linear probability model, extensive margin). In the FE columns, R? is the within value. Hausman
test (FE-RE): y*(5)=15.18, p=0.010. Joint significance of firm effects: F=30.3 (p<0.001). Column (7) re-
estimates the two-way fixed-effects model of column (3) on the exact sample entering the system GMM
dependent-variable equation (the 1,982 observations on 412 firms for which two consecutive lags are
available). Its purpose was to show that the static null is not an artifact of sample composition.

5.3. Dynamic Panel Results: System GMM

Table 7 reports the GMM estimates of equation (2). In the main specification (column 1),
the coefficient on lagged export intensity is large and strongly significant at 0.695 (p<0.01);
export intensity is markedly persistent in the 1ISO 500 universe (H1). The leverage coefficient is
positive and significant at 0.128 (95% C1[0.014, 0.242]; p=0.028): a 10 percentage point increase
in leverage is associated with an increase of roughly 1.3 percentage points in export intensity in
the short run. Once persistence is taken into account, the implied long-run coefficient is 0.128/(1-
0.695)=~0.42. That point estimate is imprecise. Hold the leverage coefficient fixed and the 95%
interval on the persistence parameter alone ([0.556, 0.834]) spreads the long-run effect over 0.29
to 0.77; allowing for uncertainty in both parameters would widen it further. The implied
magnitude is economically meaningful: in the long run, a one-standard-deviation difference in
leverage, equivalent to 22.6 percentage points, corresponds to 9.5 percentage points of export
intensity, or about one-third of the sample mean of 29.1%.

The diagnostic tests provided qualified support for the specifications. AR(1) is significant,
as expected (p<0.01), whereas AR(2) is not (p=0.860). The Hansen J test does not reject the over-
identifying restrictions at the 5% level, although its p-value of 0.096 provides only marginal
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reassurance. Instrument proliferation is unlikely to drive this result because the matrix is collapsed
and includes 33 instruments for 750 groups. However, the test warrants caution regarding
instrument validity. Treating leverage as predetermined in column (2) produces a coefficient with
the same sign and similar magnitude (0.099; p=0.066). Difference GMM in column (3) yields a
larger leverage coefficient (0.292; p=0.074), but its Hansen test is rejected at the 5% level
(p=0.025). Therefore, that estimate receives little weight, and the main inference relies on system
GMM.

Table 7. Dynamic Panel Estimates: Two-step GMM (Dependent Variable: Export Intensity)

() ) ) (4) (©)
Model: ngr/ln System GMM Dlgi;?\r/}ce 2’:}&? Sé/;}le'\r/ln
Leverage assumption: Endogenous  Predetermined  Endogenous  Endogenous Endogenous
. i Foreign Publicly held
Interaction term: - - - share share
Export intensity(t-1) 0.695*** 0.723*** 0.795*** 0.703*** 0.679***
(0.071) (0.076) (0.128) (0.0712) (0.073)
Leverage(t) 0.128** 0.099* 0.292* 0.146** 0.117*
(0.058) (0.054) (0.164) (0.069) (0.060)
Foreign share(t) i i i (8822) i
Leverage x Foreign share ) ) - (-(g) fSSE?) -
Publicly held share(t) - - - - (8237793)
Leverage x Publicly held - - - - 0.827
share (0.575)
-0.045 -0.044 0.058 -0.056 -0.072
In(Assets) (0.042) (0.034) (0.074) (0.044) (0.045)
Return on assets -0.046 -0.042 0.038 -0.055 -0.061
(0.075) (0.072) (0.099) (0.075) (0.075)
Value added/Sales 0.079 0.075 0.014 0.090 0.118*
(0.064) (0.055) (0.045) (0.067) (0.065)
Constant 0.849 0.850 - 1.056 1.376
(0.789) (0.628) (0.818) (0.845)
Marg. effect: ownership = - - - 0.146** 0.117*
0 (0.069) (0.060)
Marg. effect: ownership = - - - 0.095 0.389**
pos. mean (0.083) (0.192)
Year dummies Yes Yes Yes Yes Yes
Observations 1,982 1,982 1,982 1,982 1,982
Number of firms 750 750 750 750 750
Number of instruments 33 33 28 38 38
AR(1) test (p) 0.000 0.000 0.000 0.000 0.000
AR(2) test (p) 0.860 0.860 0.694 0.865 0.843
Hansen J (p) 0.096 0.093 0.025 0.081 0.114

Note: Two-step Blundell-Bond system GMM and Arellano-Bond difference GMM; Windmeijer finite-sample
corrected standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10. The dependent variable, leverage,
and the interaction terms are treated as endogenous; In(Assets) and return on assets are predetermined; value
added/sales and the ownership variables are exogenous; and the instrument matrix is collapsed.

Two additional checks were performed to assess the instrument set. The first varies the lag
window. The main specification uses lags t-2:t-4 for endogenous variables. Narrowing the
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window to t-2:t-3 produces a leverage coefficient of 0.136 and reduces the instrument count from
33 to 31 (Hansen p=0.078); widening it to t-2:t-5 produces a coefficient of 0.118 with 35
instruments (Hansen p=0.121). The leverage coefficient remains significant at the 5% level for
all three variants. The persistence parameter remains close to 0.70, and the AR(2) tests remain
insignificant (p=~0.86). The Hansen test does not reject the over-identifying restrictions in the main
specification. It should be stressed that the Hansen test evaluates instrument validity, not
instrument strength: a higher p-value under a wider instrument window is therefore not evidence
that the instruments are stronger, and is not interpreted here as such. Read as a validity check, the
over-identifying restrictions are not rejected across the alternative lag-window specifications; this
concerns the validity of the instruments only and says nothing about their strength or about weak-
instrument concerns. The second test examines the validity of the level moment conditions that
system GMM adds to difference GMM, using the difference-in-Hansen test; these conditions are
not rejected in any of the three lag windows (for t-2:t-3 AJ=5.14, Adf=4, p=0.273; for t-2:t-4
p=0.892; for t-2:t-5 p=0.766). Therefore, the data support the choice of system GMM over
difference GMM.

The findings are consistent with H2: the null coefficient in static within estimates is
consistent with simultaneity and neglected dynamics, and once dynamics and the endogeneity of
leverage are addressed, the conditional association between leverage and export intensity
becomes positive. Total leverage is not a direct measure of access to finance or debt capacity;
therefore, the pattern fits a financing-access interpretation without identifying that channel.
Valuation effects, exhausted borrowing capacity, and reverse pecking-order dynamics cannot be
excluded from the present measures.

Columns (4) and (5) of the table test the ownership dimension of capital structure through
interactions; the interaction terms are treated as endogenous alongside leverage and instrumented
with their own lags, while the ownership variables are treated as exogenous. The marginal effects
reported in the table are calculated as OExport intensity/OLeverage = p(leverage) +
B(interaction)xz, with delta-method standard errors. They are evaluated at z=0 and at the mean
among positive observations: 63.9% for foreign capital and 32.8% for publicly held shares. The
interaction between leverage and foreign capital share is negative (-0.080) but far from significant
(p=0.61). The implied marginal effects are 0.146 (p=0.034) for domestic firms and 0.066 for
wholly foreign-owned firms. These point estimates are consistent with the possibility that access
to intra-group financing reduces firms’ reliance on external debt financing. However, the
interaction term is insignificant; therefore, the estimates do not establish that the difference is
systematic. In an alternative specification using a foreign-majority dummy, the sign of the
interaction turns positive (0.045; p=0.77).

The interaction with publicly held shares is positive (0.827; p=0.15), and the marginal
effect of leverage is substantially higher among publicly held firms at 0.389 (p=0.043) than among
closely held firms at 0.117 (p=0.052). Because the interaction coefficient itself is not significant
even at the 10% level, however, it cannot be shown statistically that the slopes of the two groups
differ. The interaction results should therefore be read not as evidence that the effect is
conditioned by the ownership dimension of capital structure, but as robustness evidence that the
main leverage effect survives once ownership structure is controlled for. The leverage coefficient
is positive and significant in both specifications (0.146 and 0.117). As discussed in Section 6, the
fact that ownership structure changes almost never within firms places a structural limit on
estimating these interactions.
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5.4. Robustness Checks

Four checks were performed to ensure the robustness of the main findings. Adding a direct
productivity control, the log of value added per employee (available for 96% of the sample),
leaves the static leverage coefficient unchanged (-0.014, p=0.67) and the productivity term itself
is insignificant (-0.011, p=0.14); the system GMM specification with productivity could not be
estimated because the added instruments rendered the moment matrix singular, so productivity is
controlled only in the static models. Treating leverage as predetermined rather than endogenous
leaves the coefficient unchanged in sign and comparable in magnitude (Section 5.3; Table 7,
column 2). The difference GMM produces a larger coefficient in the same direction (0.292;
p=0.074), but the weak Hansen result means that it provides only directional confirmation. Using
the first lag of leverage in the static framework produces a positive but insignificant coefficient
(0.037), consistent with the interpretation that simultaneity attenuates static estimates. After
excluding the 500 observations reported as “-”” and assigned zero exports, the positive-exports-
only sample retains the persistence parameter (0.643; p<0.01) and valid diagnostics (AR(2)
p=0.32; Hansen, p=0.059). The leverage coefficient remains positive but is no longer significant
(0.058; p=0.37).

[T3R2]

To assess whether the “-” entries are genuinely zeros rather than unreported positive values,
the 500 imputed observations were checked for positive export reports in both adjacent years:
only 23 (4.6%) and 108 (21.6%) have a positive report in at least one neighboring year. The large
majority are therefore unlikely to be mislabeled as positive exporters, which supports treating the
“-” entries as zeros. The sensitivity of the leverage coefficient to their exclusion reflects the loss
of the low-intensity mass rather than a coding error. The extensive margin estimate (Table 6,
column 6) shows no leverage effect; given that close to 90% of firms in the SO 500 universe are
already exporters, this is consistent with the feature of the universe. Whether the sensitivity to
excluding zeros originates in the linear modelling of the mass at zero in export intensity or in the
identification strategy itself is separated out in the following subsection using fractional response
models.

The fifth check addresses whether the static—-dynamic divergence is an estimator effect or
a sample-composition effect, since lagging and differencing reduce the sample from 3,689 to
1,982 observations. Those 1,982 observations are the ones that enter the system GMM estimator’s
dependent-variable equation, for which two consecutive lags are available. Re-estimating the
static two-way fixed-effects model on exactly that sample leaves the leverage coefficient at 0.005
(95% CI[-0.087, 0.097]; p=0.92). This is statistically indistinguishable from the full-sample static
estimate of -0.001 (Table 6, column 7). (These 1,982 depvar-equation observations span 412
firms; the system GMM procedure in Table 7 reports 750 groups because its level and instrument
moments also draw on firms that contribute only a single usable pair.) Therefore, the static null
does not arise from the change in sample composition; it persists in the observations from which
the positive GMM coefficient is obtained. The contrast between the static null and the dynamic
positive coefficient is therefore attributable to the estimator, that is, to the treatment of dynamics
and endogeneity, and not to the firm-years each estimator happens to use.

A further alternative is that the association is mechanical: because export intensity is
exports/sales and leverage is liabilities/assets, a firm whose domestic sales collapse would
mechanically show both higher export intensity and higher leverage, generating a positive link
with no financing channels. The main argument against this alternative rests on persistence rather
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than the level of results. Export intensity is highly persistent (p=0.695), which is difficult to
reconcile with a transitory domestic sales collapse as the driver of the association, since such a
shock would raise measured intensity only temporarily. The level specification is less decisive on
this point. With In(exports) as the dependent variable, the leverage coefficient is -0.227 (p=0.33)
under static FE (Table 6, column 5) and 0.336 (p=0.47) under system GMM; neither is significant.
However, an absence of a level relationship is precisely what a pure denominator artifact would
predict, so these insignificant coefficients neither confirm nor rule it out. The denominator, or
mechanical-association, channel is therefore retained as an interpretive limitation (Section 6)
rather than being excluded.

Because the disclosure of balance-sheet items is voluntary and declines over the sample,
disclosing and non-disclosing firm-years are also compared to the sales and export figures that
ISO 500 publishes for all listed firms. Disclosers (N=4,567) and non-disclosers (N=3,933) are
broadly similar in scale (mean net sales US$526m vs US$418m) but differ in export behavior:
89% of disclosing firm-years report positive exports against 42% of non-disclosing ones, while
mean export intensity is somewhat higher among non-disclosers (0.38) than disclosers (0.29). The
two groups are therefore not identical, so the estimates should be generalized to the population of
disclosing firms. The 47-percentage-point gap in export participation (89% versus 42%) is
substantial rather than moderate and indicates that disclosure is not random. A disclosure probit
(Section 5.4) confirms that being an exporter strongly raises the probability of disclosure
(coefficient 1.28, p<0.01). Therefore, external validity is limited to disclosing ISO-500-observed
firm-years, and the selection concern is bounded but not eliminated (Section 6).

5.5. Fractional Response Estimates: The Mass at Zero and Functional Form

Table 8 reports the average partial effects of the fractional probit estimates introduced in
Section 4.3. The pooled fractional probit (column 1) closely tracks the linear pooled model. The
leverage APE of 0.077 (p=0.084) and the foreign share APE of 0.085 (p=0.010) are very close to
the coefficients in the first column of Table 6, so the pooled relationships are not sensitive to
functional form. In the CRE estimation (column 2), the within counterpart of leverage is zero at
0.008 (p=0.82): the static within “null” is not an artefact of the linear model mishandling the mass
at zero. The dynamic CRE estimation (column 3) matters most. Its APE on lagged intensity, 0.634
(p<0.01), confirms the persistence finding of system GMM independently, under an entirely
different estimator and set of assumptions; its leverage APE is zero at 0.008 (p=0.58), and stays
zero on the positive-exports-only sample (-0.022; p=0.34; column 4).

These results isolate the source of sensitivity reported in Section 5.4. An estimator that
accommodates the mass at zero still returns a null coefficient for uninstrumented leverage.
Therefore, the sensitivity to excluding zeros does not come from the linear treatment of the corner
mass. The only dimension that differs is identification: the dynamic fractional probit treats
leverage as exogenous conditional on the initial condition and firm means, whereas the system
GMM instruments leverage with its lags. The positive coefficient appears only under the second
approach, which fits the two-channel reading developed in Section 6. The oppositely signed
financing-access and pecking order channels cancel out in every estimator that does not break
simultaneity (linear FE, static, and dynamic fractional probit); separating them is possible only
through lag-instrumented moment conditions. This also fixes the evidentiary status of the positive
leverage finding: it is dynamic panel evidence that rests on the validity of the GMM instrument.

838



Journal of Research in Economics, Politics & Finance, 2026, 11(3): 822-848

Table 8. Fractional Probit Estimates: Average Partial Effects (Dependent Variable: Export
Intensity)

1) ) @) (4)
Model: Pooled CRE Dynamic CRE Dynamic CRE
Sample: Full Full Full Positive only
Export intensity(t-1) - - 0.634*** 0.681***
(0.207) (0.025)
*kk
Initial condition (y_i0) i i (8;8(‘1)) 0(3)30426)
Leverage(t) 0.077* 0.008 0.008 -0.022
(0.045) (0.037) (0.014) (0.023)
In(Assets) -0.012 -0.018 0.008 0.008
(0.010) (0.017) (0.049) (0.009)
Return on assets 0.177 -0.028 -0.031 -0.095*
(0.129) (0.052) (0.037) (0.050)
-0.029 -0.066 -0.003 0.035
Value added/Sales (0.041) (0.042) (0.047) (0.040)
Foreign share 0.085** 0.012 -0.007 -0.013
(0.033) (0.025) (0.022) (0.014)
Firm means (x) No Yes Yes Yes
Year dummies Yes Yes Yes Yes
Sector dummies Yes No No No
Observations 3,689 3,689 2,642 2,345
Number of firms 750 750 542 492

Note: Cells report APEs from fractional probit QMLE; firm-clustered SEs are in parentheses. ***
p<0.01, ** p<0.05, * p<0.10. CRE models include Mundlak firm means (not reported). (y_{i0}) denotes
initial export intensity. Column (4) excludes zero-export observations.

5.6. In-Sample Tests of Mechanism and Heterogeneity

Three further specifications probe the mechanism and its stability inside the panel rather
than appealing to the external literature. The first estimates the reverse equation on the same data,
regressing leverage on lagged leverage, contemporaneous export intensity, and controls, which
tests the two-channel account directly. The system GMM coefficient on export intensity is -0.137
(p=0.34), and the static fixed-effects coefficient is -0.003 (p=0.91). Both are negative, as the
pecking order channel predicts, but neither is significant, and the GMM specification has a weak
Hansen result (p=0.002). Therefore, the in-sample evidence for the negative reverse channel is
directional only, and the account still leans on the external literature (Section 6).

Second, because two of the studies cited in Section 2 (Damijan et al., 2015; Adil and Nazir,
2023) find threshold or inverted-U effects, a quadratic leverage term is added. In neither the static
fixed-effects nor the system GMM specification is the squared term significant (FE: leverage?
coefficient -0.008, p=0.93; GMM: 0.088, p=0.58), and the linear term becomes insignificant once
the square term is included. This sample thus provides no evidence of the non-linear pattern found
elsewhere; the linear specification is retained as the preferred form, and the absence of a detectable
threshold is reported as a finding rather than being assumed away.

Third, because the leverage—export relationship is found to change in crisis periods
elsewhere (Gorg and Spaliara, 2014; Sun and Sun, 2015), leverage is interacted with a post-2018
indicator spanning the exchange rate shock and high inflation episode. The interaction is
essentially zero (0.005; p=0.95), and the pre-2019 leverage coefficient is unchanged (0.135;
p=0.03); the financing channel does not detectably differ across these regimes in this population.
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This null hypothesis carries its own policy reading. On a single regime split, at least, the intensive-
margin financing channel among large incumbents shows no sign of having shifted with the
macroeconomic turbulence of 2018-2023.

5.7. Isolating the Dynamic and Instrumentation Effects

Adding dynamics and instrumenting leverage are two separate moves, and Table 9
separates them by estimating the model in four ways on the same 1,982-observation sample.
Dynamic pooled OLS, biased upward in the persistence parameter, returns p=0.928 with a
leverage coefficient of 0.019. Dynamic fixed effects, biased downward by Nickell (1981), return
p=0.444 and 0.003. The system GMM puts persistence at 0.695, between the two bounds, which
is where theory says it should sit. However, leverage behaves differently. It is near zero in both
dynamic OLS and dynamic FE and turns positive only under system GMM: 0.128 with leverage
endogenous, 0.099 with it predetermined. Therefore, the positive result comes from instrumenting
leverage, not from adding a lagged dependent variable. That localizes the static—dynamic
divergence in the treatment of endogeneity and ties the finding to the validity of the GMM
moment conditions.

Table 9. Dynamic Estimator Decomposition (same sample, N=1,982)

(1) Dyn. (3) Sys-GMM (4) Sys-GMM
poLs (A DynFE (Pre.) (Endo.)
Lagged export intensity (p) 0.928*** 0.444%** 0.723*** 0.695***
Leverage 0.019* 0.003 0.099* 0.128**

g (0.000) (0.000) (0.054) (0.058)
Leverage status - - predetermined endogenous
Nickell bias Ung‘;rd downward (p) corrected corrected
Observations 1,982 1,982 1,982 1,982

Note: Dependent variable: export intensity. Windmeijer-corrected SEs for GMM; firm-clustered SEs for
OLS/FE. *** p<0.01, ** p<0.05, * p<0.10. Columns (1)—(2) bound p, with GMM estimates in (3)—(4)
lying between them. Leverage is near zero in OLS/FE but positive when instrumented in GMM. Year
effects are included throughout.

Table 10. Between—within (Mundlak) Decomposition of the Foreign-Share Effect

Coefficient Std. err. 95% ClI
Foreign share - within (deviation) 0.028 0.028 [-0.028, 0.084]
Foreign share - between (firm mean) 0.110*** 0.039 [0.033, 0.186]

Note: The dependent variable is export intensity; year effects are included; firm-clustered standard errors
are used. *** p<0.01. The between-component (firm mean) is positive and significant; the within-
component (deviation from firm mean) is not, indicating a cross-firm association without within-firm
identification. Foreign share changes in only 10.1% of the firms.

6. Discussion

The coefficient of 0.695 on lagged export intensity accords with the theoretical framework
predicting that exporting exhibits hysteresis because of sunk costs (Baldwin and Krugman, 1989;
Melitz, 2003) and with micro-econometric evidence of strong state dependence in export
decisions (Roberts and Tybout, 1997; Bernard and Jensen, 1999). The persistence of this
magnitude means that any static specification omitting a lagged dependent variable suffers from

840



Journal of Research in Economics, Politics & Finance, 2026, 11(3): 822-848

a serious omitted variable problem. Given the prevalence of static designs in Turkish literature,
this is as much a methodological result as a substantive one.

This positive coefficient should be set against designs that engineer exogenous variation in
credit supply, as discussed in Section 2 (Amiti and Weinstein, 2011; Chor and Manova, 2012;
Paravisini et al., 2015). These designs require matched bank-firm credit records, which are
unavailable for the 1SO 500 universe (Section 2); the contribution offered here is therefore
evidential rather than design-based.

Studies reporting a negative relationship complement rather than contradict this finding.
Chen and Yu (2011) in Taiwan, Chalmers et al. (2020) in Spain, Pinto and Silva (2021) in
Portugal, and Ramzan and Gebizlioglu (2023) in Pakistan, using the same estimator (two-step
system GMM), find that export intensity lowers leverage and explain this by the pecking order.
However, these studies estimate the reverse direction of the relationship (exports — leverage),
whereas the present study models the leverage — exports direction. That the two channels are
oppositely signed offers a coherent mechanism for why the coefficient is pulled towards zero in
static single-equation estimates. When the financing-access channel contributes positively and
the pecking order/monitoring cost channel negatively, estimators that do not separate simultaneity
measure the sum of the two effects — a mixture close to zero. On this reading, the “positive but
insignificant” coefficient reported by inal and Ergiin (2022) for Tiirkiye and the static FE null of
the present study are two views of the same phenomenon. The lagged instruments of the system
GMM separate and reveal a positive financing channel. The fractional response estimates support
this reading independently: the dynamic fractional probit, which models the mass at zero correctly
but does not instrument leverage, also produces a null coefficient (Section 5.5), confirming that
the opposing channels cannot be separated without instruments. Bernini et al. (2015) find that
leverage lowers export quality in France, measuring a different margin: the quality margin cannot
be observed here, so the possibility that high leverage raises intensity while suppressing quality
cannot be excluded. Ndubuisi (2020) provides a compatible interpretation: the positive coefficient
may reflect debt’s role as a measure of access to finance. If so, its sign could weaken when credit
conditions are tightened. Paeleman et al. (2025) find that maturity structure determines the risk
of withdrawal from exporting, and that debt composition may matter more than level, pointing to
a dimension that the total leverage data used here cannot measure and should be read together
with the limitations noted below.

The foreign capital finding also matches the literature that emphasizes selection. The
positive foreign share in pooled estimates (0.091; p<0.05) and insignificant under firm fixed
effects (0.030) accords with assessments that the foreign capital-export link substantially reflects
between-firm selection (Gorg and Greenaway, 2004; Kastratovi¢, 2020) and with the between-
firm/within-firm divergence reported in Section 5.2. Atict and Giirsoy (2012) find that foreign
ownership positively affects the export decision in the same ISO 500 universe using probit, which
is the counterpart of the pooled coefficient reported here. The absence of within-firm evidence,
together with the origin- and context-conditionality emphasized by Cole et al. (2010) and
Kastratovi¢ (2023), strengthens the interpretation that ownership changes translate into exporting
rarely and slowly. The difference between this result and the direct positive intensity effect that
Kastratovi¢ (2023) finds with Tobit for Serbian agricultural firms most likely stems from sample
structure: level relationships are measured in cross-section-weighted samples with high
ownership variability, whereas in a long panel firm effects absorb that level difference. Finally,
the negative long-run relationship that Aksoy and Kandil Goker (2020) find between export
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intensity and profitability among ISO 500 firms is a side finding consistent with the zero/negative
return-on-assets coefficient in the GMM estimates: in this universe export orientation moves
together with financing and scale variables rather than with profitability. The “effect” that can be
measured under firm fixed effects comes, as Table 10 shows, from the ownership changes of a
very small subsample; the finding’s insignificance stems less from the absence of an effect than
from the absence of identifying variation.

These readings are qualified by the limits of the data and design. Disclosure of financial
items in the 1SO 500 is voluntary, and the number of disclosing firms fell from 408 in 2009 to
189 in 2025. Because the disclosure decision may itself be selective, the findings should be
generalized to the universe of disclosing firms. Since the universe covers only the largest
industrial enterprises, the export entry margin and financing constraints of SMEs fall outside
observation, and the extensive margin finding reflects a feature of the universe. The dataset also
excludes the maturity and instrument composition of debt; in light of findings that debt
composition may matter more than the level (Erkol and Coskun, 2020; Pacleman et al., 2025), the
positive total-leverage coefficient may mask this heterogeneity.

The main constraint on causal interpretation is that the positive leverage effect is identified
through lag-instrumental GMM moment conditions. Fractional response estimates that do not
instrument leverage do not reproduce the effect (Section 5.5), and the coefficient remains sensitive
to treating unreported export observations as zero (Section 5.4). The Hansen test passed the
threshold but was close to the margin (p=0.096). A further caveat concerns the comparison itself.
Lagging and differencing reduce the estimation sample from 3,689 to 1,982 observations, but the
static null is now shown to persist on the same observations that identify the dynamic coefficient
(Section 5.4, Table 6, column 7). The static-dynamic contrast is therefore attributable to the
estimator rather than to sample composition. Because the design does not rest on exogenous
variation of the kind provided by a natural experiment, the finding should be read not as a precise
causal magnitude but as dynamic panel evidence conditional on instrument validity.

The ownership dimension of capital structure, for its part, changes almost never within
firms: among firms observed for at least two years, the foreign capital share changes in only
10.1%, and the within-firm standard deviation is only 0.23 of the total standard deviation. This
immobility prevents the interaction terms in columns (4) and (5) of Table 7 from being estimated
precisely and renders a design in which ownership structure is the main explanatory variable
infeasible in this dataset. The causal effect of ownership change requires a broader universe of
firms in which transfer events can be tracked.

Several limitations bound these conclusions and define an agenda for future work. First,
the key regressor is total leverage, which is not a direct measure of access to finance, debt
capacity, or credit supply; identifying the financing-access channel would require bank-credit,
debt-maturity, interest-expense, or credit-registry data that are not available for the ISO 500
universe, so the mechanism remains an interpretation. Second, the main positive coefficient is
sensitive to the coding of the 500 imputed zero-export observations and is not reproduced on the
positive-exports-only sample; absent the ISO data dictionary for the relevant years, the meaning
of the “-” entry cannot be fully documented, and the result is reported as coding-sensitive. Third,
the estimates apply to disclosing, 1SO-500-observed firm-years, a conditional and selected
universe; entry to and exit from the list are jointly determined with sales, exports, and financing,
and a formal inverse-probability-weighted correction and a bias-corrected LSDVC estimator were
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beyond the scope of the present dataset and code. Fourth, the name-matching procedure, while
guarded against same-year collisions, was not benchmarked against a manually verified gold-
standard sample with reported precision and recall; a full matching audit and threshold-sensitivity
analysis (at 90/91/92) are left for a data appendix. These limitations point the same way as the
results: the leverage—export association is conditional and sensitive to estimator, sample, and
coding choices.

7. Conclusion and Policy Implications

This study has examined the relationship between capital structure and export performance
using panel data on Tiirkiye’s 500 largest industrial enterprises over 2009-2025, comparing static
fixed effects with two-step system GMM estimates on a sample of 3,689 observations in which
firm identities are established through a brand-guarded matching algorithm. The analysis yielded
three main results. First, export intensity displays strong persistence in the 1SO 500 universe
(p=0.695); export behavior is largely determined by past exports. Second, the leverage effect that
appears to be zero in static estimates becomes positive and significant in system GMM (short run
0.128, 95% CI [0.014, 0.242]; long run =~0.42, 95% CI [-0.01, 0.84], which includes zero). This
result is specification-dependent: it does not survive the exclusion of zero-imputed observations,
and fractional response estimators confirm persistence while returning a null leverage coefficient
without an endogeneity correction, which ties the identification of the positive effect to lag-
instrumented GMM. The findings are therefore consistent with debt capacity supporting the
redirection of the sales mix towards exports in this universe but do not establish it. Third, the
positive relationship between foreign capital share and exporting holds at the between-firm level
and produces no within-firm evidence.

From a policy standpoint, the most secure implication is a negative one. The inference that
“financing structure is irrelevant for exporting”, drawn from static correlations, is not warranted.
Impact evaluations of export finance instruments (Eximbank credits, export credit guarantees,
working capital support) should therefore be conducted with dynamic designs rather than on
contemporaneous associations. If the positive leverage effect reflects a financing-access channel
(a reading the present evidence supports without establishing), then even large exporters would
be exposed to intensity losses when credit conditions tighten, which would favor a counter-
cyclical design of financing windows. This conditional should be read alongside the scope of the
sample: the instruments named above are directed largely at smaller firms and new entrants,
margins on which the 1SO 500 universe is uninformative. Finally, the assumption that attracting
foreign capital will automatically raise exports is not supported in this universe; the FDI policy
should be justified through technology and supply linkages rather than through export targets.
Future research could proceed along the following lines: separating composition effects using
merged data sets that include debt maturity and instrument composition; specifications interacted
with the 2018 exchange rate shock and the high-inflation period of 2021-2023; and quasi-
experimental designs exploiting exogenous variation in credit supply (e.g., macroprudential
regulation).
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APPENDIX

Table Al. Estimates Reported in Prose in Sections 5.4 and 5.6

1) ) ®) 4) (5)

Specification Reverse eqn Reverse eqn  Quadratic  Crisis interaction  In(exports)

P (FE) (GMM) (GMM) (GMM) (GMM)

. Export Export Leverage X post-
Key coefficient intensity intensity Leverage? 2018 Leverage
Estimate -0.003 -0.137 0.088 0.005 0.336
(0.029) (0.143) (0.161) (0.093) (0.460)

Leverage (level) in same i 0.005 0.135** i

model

Note: Windmeijer-corrected standard errors in parentheses for GMM columns; firm-clustered for FE. ***
p<0.01, ** p<0.05, * p<0.10. Columns (1) and (2): reverse equation regressing leverage on
contemporaneous export intensity (Section 5.6). Column (3): quadratic leverage term; the linear leverage
term in the same GMM model is reported in the penultimate row. Column (4): leverage interacted with a
post-2018 indicator; the pre-2018 leverage level is in the penultimate row. Column (5)): System GMM
with In(exports) as the dependent variable (Section 5.4). Full diagnostics are available from the authors.

Table A2. System GMM Instrument-Window Variants and Zero-Coding Scenarios (full
diagnostics)

t-2:t-3 t-2:t-4 (main) t-2:t-5 Zeros incl. Positive-only
Leverage 0.136** 0.128** 0.118** 0.128** 0.058

(0.059) (0.058) (0.056) (0.058) (0.064)
Observations 1,982 1,982 1,982 1,982 1,751
Instruments 31 33 35 33 33
AR(2) p 0.855 0.86 0.86 0.86 -
Hansen p 0.078 0.096 0.121 0.096 0.059

Note: Two-step system GMM; Windmeijer-corrected standard errors are in parentheses. *** p<0.01, **
p<0.05, * p<0.10. Columns 1-3 vary the instrument lag window for the endogenous variables; columns 4-
5 compare the main sample (zeros included) with the positive-exports-only sample. All groups = 750. The
leverage coefficient is stable across instrument windows (0.118-0.136, all significant) but drops to
insignificance when zero-imputed observations are excluded, confirming that the finding is coding-
sensitive rather than robust to that choice. Because the 1ISO 500 source does not publish an explicit key
for the “-” entry, the zero-coding rests on the combination of the survey’s reporting convention and the
observation that only a small minority of these firm-years are bracketed by positive exports in adjacent
years; this decision, and the sensitivity of the leverage coefficient to it, is flagged as a substantive
limitation rather than a settled measurement choice (Section 6).
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