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Abstract — The proliferation of non-tariff technical barriers to trade has elevated
international quality standards into a decisive instrument of market access for enterprises in
emerging and transition economies. This study empirically investigates whether adoption of 1SO
9001, ISO 22000, HACCP, and GlobalG.A.P. certification systematically improves export
performance of manufacturing and agro-processing enterprises, measured across three dimensions:
export volume, market diversification, and operating margin. Using a balanced panel of 320
enterprises observed over five years, the study addresses endogeneity inherent in voluntary
certification decisions by combining Propensity Score Matching with a Difference-in-Differences
panel regression, isolating the causal treatment effect from self-selection of already more productive
firms. Baseline ordinary least squares, fixed-effects, and random-effects estimates are triangulated
against post-matching results to test three hypotheses concerning export intensity, diversification,
and profitability. Findings indicate that certified enterprises achieve significantly higher export
volumes and access a wider range of destination markets than non-certified counterparts, with the
strongest gains among firms exporting to the European Union and East Asia. Profitability effects
prove heterogeneous: certification yields a positive but statistically weaker margin premium once
accreditation and audit costs are netted out, particularly among small and medium-sized enterprises.
Heterogeneity analysis reveals that large corporations capture disproportionately larger
diversification gains than SMEs, while agro-processing firms benefit more than textile
manufacturers. The study concludes that certification functions primarily as a market-access signal
rather than an immediate profitability driver, and proposes strategic sequencing of certification,
targeted government support, and digital traceability systems as policy instruments to lower
compliance burdens for smaller enterprises.
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INTRODUCTION

The globalization of supply chains has transformed the architecture of international trade,
replacing tariff barriers with a dense web of non-tariff technical barriers to trade (TBT) that now
govern access to the world's most lucrative markets. Sanitary and phytosanitary requirements, product
safety directives, and private-sector quality standards imposed by multinational buyers have become
the principal filter through which exporters from emerging economies must pass before their goods
reach shelves in the European Union, North America, or East Asia. Within this landscape,
international quality standards such as ISO 9001, ISO 22000, the Hazard Analysis and Critical
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Control Points (HACCP) system, and GlobalG.A.P. occupy a strategic position. They function as
third-party verified signals that reduce the information asymmetry separating an unfamiliar foreign
supplier from a risk-averse importer, thereby substituting for the buyer's inability to directly observe
production processes, input quality, and managerial competence at the point of origin.

For enterprises operating in emerging and transition economies, however, the decision to
pursue international certification is far from costless. Certification requires substantial upfront
investment in process reengineering, staff training, documentation systems, and the fees charged by
accredited certification bodies, followed by recurring surveillance audits that impose a permanent
operating cost. Enterprises must therefore weigh these compliance costs against an uncertain export
premium: does certification genuinely unlock sustained export growth, wider geographic
diversification, and superior profitability, or does it merely impose an administrative burden that
erodes margins without delivering commensurate commercial return? This dilemma is particularly
acute for small and medium-sized enterprises (SMEs), which typically possess thinner capital buffers
and weaker access to the technical assistance that larger, often foreign-affiliated, competitors can
draw upon.

The empirical literature offers no unambiguous answer to this question. One strand of
research, grounded in signaling theory and transaction cost economics, documents robust positive
associations between certification and export market entry, arguing that standards resolve contractual
uncertainty and lower the cost of enforcing quality agreements across borders. A second strand,
informed by heterogeneous-firm trade theory, cautions that only firms that have already crossed a
minimum productivity threshold can absorb compliance costs profitably, implying that certification
may simply reveal rather than cause superior firm performance. A third body of work, concentrated
on developing and transition economies, finds that certification effects vary substantially by sector,
firm size, and the destination market's regulatory stringency. What remains scarce is a multi-
dimensional comparative analysis that evaluates certified against non-certified enterprises
simultaneously across export revenue, the geographic breadth of destination markets, and operating
profitability, while rigorously addressing the self-selection problem inherent in voluntary certification
decisions.

This study addresses that gap. The research aim is to empirically assess the causal impact of
international quality standards adoption on the export performance of manufacturing and agro-
processing enterprises in a transition-economy setting. The specific objectives are: first, to quantify
the effect of certification on export intensity; second, to determine whether certified enterprises
achieve broader geographic diversification of their export destinations; and third, to establish whether
compliance costs are offset by higher foreign operating margins. The object of the research is export-
oriented manufacturing and agro-processing enterprises, while the subject is the set of mechanisms
linking international certification to export intensity, geographic market reach, and unit cost
structures. Three hypotheses are advanced: H1, certification significantly increases export intensity;
H2, certified enterprises achieve wider geographic export diversification than non-certified
counterparts; and H3, compliance yields higher foreign profit margins that offset the direct and
recurring costs of certification.

The scientific novelty of this study lies in its simultaneous, three-vector empirical assessment
of export volume, market diversification, and profitability within a single causal identification
framework that combines Propensity Score Matching with a Difference-in-Differences panel
regression, applied to an enterprise-level dataset spanning five years and 320 firms. This design
allows the study to isolate the treatment effect of certification from the confounding influence of firm
size, capital intensity, and unobserved firm-specific and time-specific heterogeneity, offering more
credible causal estimates than the correlational evidence that dominates the existing literature on
standards and export performance in transition economies.

LITERATURE REVIEW
The theoretical and empirical literature on international quality standards and export
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performance can be organized around three interrelated themes: the theoretical mechanisms through
which certification operates, the empirical evidence on its export effects, and the specific dynamics
of standard adoption in developing and transition economies.

Signaling theory and transaction cost economics provide the principal theoretical foundation
for understanding why certification matters in international trade. Under conditions of asymmetric
information, a foreign buyer cannot directly verify the production quality, food safety practices, or
managerial reliability of an unfamiliar supplier located in a distant, institutionally unfamiliar
jurisdiction. Akerlof's classic insight into markets for goods of unobservable quality implies that,
absent a credible signal, buyers rationally discount the expected quality of all suppliers, depressing
prices and discouraging market entry by genuinely high-quality producers. Third-party certification
such as ISO 9001 or GlobalG.A.P. resolves this problem by transferring the cost of quality
verification to an accredited, independent certification body whose reputation is staked on accurate
assessment. From a transaction cost perspective, certification additionally functions as a relational
governance mechanism: it substitutes for costly bilateral monitoring and renegotiation, lowers the
cost of enforcing quality-related contractual clauses, and reduces the buyer's exposure to
opportunistic behavior by the supplier. Certification therefore operates simultaneously as an
information signal and as a governance instrument that lowers the transaction costs of cross-border
exchange, both of which should, in theory, expand the set of foreign buyers willing to transact with
a certified firm and increase the firm's bargaining position in destination markets.

A substantial empirical literature has tested these theoretical predictions, generating findings
that are more mixed than the theory alone would suggest. On one side, a market-access strand of
research finds that certification is positively and significantly associated with export participation,
export volume, and entry into high-income destination markets, particularly for food and agricultural
exporters facing stringent sanitary and phytosanitary requirements in the European Union and East
Asia. These studies typically interpret certification as lowering the fixed cost of entering foreign
markets that would otherwise be prohibitively risky for an unverified supplier. On the other side, a
body of work grounded in Melitz-type heterogeneous-firm trade models cautions that the observed
correlation between certification and export success may reflect reverse causality or self-selection
rather than a genuine treatment effect: only firms that have already achieved a minimum productivity
threshold can profitably absorb the fixed and recurring costs of certification, meaning that certified
firms would likely have exported more even in the absence of certification. This productivity-
threshold logic implies that naive ordinary least squares comparisons of certified and non-certified
firms are likely to overstate the true causal contribution of certification to export performance,
because certification status is not randomly assigned but is instead the outcome of an endogenous
firm decision correlated with unobserved productivity and managerial quality. Studies that fail to
correct for this endogeneity risk attributing to certification an effect that is in fact driven by pre-
existing firm heterogeneity, underscoring the necessity of quasi-experimental identification strategies
such as matching and difference-in-differences estimation.

A third theme concerns the dynamics of standard adoption specifically within developing and
transition economies, where institutional, financial, and informational constraints shape both the
decision to certify and the returns to certification differently than in advanced economies. Enterprises
in these contexts frequently face binding credit constraints that limit their capacity to finance the
upfront costs of certification, weaker domestic accreditation infrastructure that raises the cost and
lengthens the timeline of obtaining internationally recognized certificates, and thinner managerial
capacity to sustain the continuous process discipline that certification maintenance requires.
Consequently, certified firms in transition economies tend to be a more highly selected subset of the
firm population than in advanced economies, which further complicates causal identification. At the
same time, several studies document that government-sponsored certification subsidy programs and
donor-funded technical assistance schemes have measurably increased certification uptake among
small and medium-sized enterprises in these settings, suggesting that the primary barrier to
certification is often financial and informational rather than a lack of underlying firm capability.
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Sectoral heterogeneity is also pronounced: agro-processing and food-export sectors, subject to
binding sanitary and phytosanitary requirements in destination markets, tend to exhibit stronger and
more immediate certification effects than textile and light manufacturing sectors, where quality
standards operate more as a general reputational signal than as a strict market-access precondition.

Despite this substantial body of work, a clear research gap persists. Existing studies
predominantly examine a single outcome dimension in isolation, typically export participation or
export volume, without jointly evaluating how certification simultaneously affects the breadth of
geographic market diversification and the profitability of export operations. Few studies in transition-
economy settings combine Propensity Score Matching with a panel difference-in-differences design
to address self-selection while also exploiting the panel structure to control for time-invariant firm
heterogeneity and common macroeconomic shocks. Moreover, heterogeneity analysis disaggregating
certification effects by firm size and by sector remains scarce in this literature, even though the
theoretical arguments reviewed above suggest that SMEs and large corporations, as well as textile
manufacturers and agro-processors, are likely to experience systematically different returns to
certification. This study addresses these gaps by evaluating certified versus non-certified enterprises
across three distinct outcome vectors—export revenue, destination count, and operating margin—
within a single empirical framework that combines matching-based and panel-based causal
identification strategies, and by explicitly testing for heterogeneous treatment effects across firm size
and sector.

Beyond the three thematic pillars discussed above, a growing subset of the literature has begun
to examine the temporal dynamics of certification effects, distinguishing between short-run
compliance-cost effects and longer-run market-access gains. Several longitudinal studies report that
the net profitability effect of certification is frequently negative or statistically insignificant in the
first one to two years following accreditation, when upfront investment and initial audit fees
dominate, before turning positive as firms recoup these costs through expanded sales volumes and
improved bargaining power with foreign buyers. This temporal pattern has important implications for
empirical design: cross-sectional studies that do not track firms over multiple years risk conflating
the transitional cost-absorption phase with the steady-state return to certification, potentially biasing
profitability estimates downward. Panel-based designs that observe the same firms both before and
after certification are therefore better positioned to capture the full trajectory of certification returns
than single-period comparisons.

A further strand of scholarship has examined the complementarity between certification and
other firm capabilities, arguing that certification is most effective when paired with investments in
logistics infrastructure, digital traceability systems, and export-oriented managerial training. Firms
that adopt certification as an isolated compliance exercise, without complementary investment in
operational capabilities, tend to realize smaller export gains than firms that integrate certification into
a broader upgrading strategy. This complementarity perspective reinforces the productivity-threshold
logic of heterogeneous-firm trade theory while also suggesting that the returns to certification are, to
some extent, a function of managerial choices that are themselves correlated with unobserved firm
quality—further strengthening the case for a matching-based identification strategy capable of
balancing certified and non-certified firms on observable proxies for these underlying capabilities
before estimating treatment effects.

METHODOLOGY

This study employed a quantitative, panel-based research design to estimate the causal effect
of international quality certification on the export performance of manufacturing and agro-processing
enterprises. The research relied on a balanced enterprise-level panel dataset comprising 320 firms
observed annually over a five-year period, yielding 1,600 firm-year observations. The sample was
drawn from export-oriented manufacturing and agro-processing enterprises operating in textile, light
manufacturing, and food-processing sectors, stratified to ensure adequate representation of both
certified and non-certified firms across firm-size categories. A balanced panel structure was
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deliberately chosen over an unbalanced or repeated cross-section design because it permitted the use
of firm and time fixed effects to net out unobserved, time-invariant firm heterogeneity and common
macroeconomic shocks affecting all firms in a given year, a requirement for credible causal inference
in the presence of non-random certification adoption.

A central methodological challenge in evaluating certification effects is the self-selection of
more productive, better-managed, or more export-oriented firms into certification, which, if left
unaddressed, would bias ordinary least squares estimates upward by attributing to certification an
effect that is in fact driven by pre-existing firm quality. To address this endogeneity, the study
combined two complementary quasi-experimental techniques. First, Propensity Score Matching
(PSM) was used to construct a matched comparison group of non-certified firms that closely
resembled certified firms on observable pre-treatment characteristics, including firm size, capital
intensity, labor productivity, sector, and firm age, thereby balancing the two groups on the dimensions
most likely to jointly determine both certification status and export outcomes. The propensity score
was estimated using a logistic regression of the certification indicator on the full set of pre-treatment
covariates, and matching quality was verified through standard covariate-balance diagnostics
comparing standardized mean differences before and after matching. Second, the matched sample
was analyzed within a Difference-in-Differences (DID) panel regression framework, which exploited
the panel structure to compare the change in outcomes for certified firms before and after certification
against the corresponding change for matched non-certified firms over the same period, thereby
controlling for any remaining time-invariant confounders and common time trends. This combined
PSM-DID strategy was selected over a simple cross-sectional comparison because it addresses both
observable selection, through matching, and unobservable time-invariant selection, through the
differencing inherent in the DID estimator, yielding a more credible estimate of the average treatment
effect on the treated (ATT) than either technique could deliver in isolation.

The baseline econometric specification, estimated prior to matching to benchmark the
magnitude of selection bias, took the following form:

In(Export_it) = alpha + beta 1 x Certified it + beta 2 x In(FirmSize it) + beta 3 x
In(Capitallntensity it) + beta_4 x FirmAge_it + mu_i + lambda_t + epsilon_it

where Export it denotes the export volume of firm 1 in year t, Certified it is a binary treatment
indicator equal to one if the firm held a valid ISO 9001, GlobalG.A.P., or HACCP accreditation in
that year, FirmSize it and Capitallntensity it were expressed in natural logarithms to reduce
heteroskedasticity and facilitate elasticity interpretation of the estimated coefficients, FirmAge it
entered linearly, mu i captured firm-specific fixed effects, lambda t captured year fixed effects
common to all firms, and epsilon_it was a firm-year-specific error term clustered at the firm level to
account for serial correlation within firms over time. The same specification, with the dependent
variable replaced accordingly, was used to estimate two additional outcome equations for Export
Market Diversification, measured as the count of active destination countries to which the firm
exported in a given year, and Export Operating Margin, measured as the percentage ratio of export-
related operating profit to export revenue.

Three estimators were applied sequentially to each outcome equation: pooled Ordinary Least
Squares (OLS), a Fixed Effects (FE) panel estimator exploiting within-firm variation, and a Random
Effects (RE) estimator, with the Hausman specification test used to determine the more efficient and
consistent estimator for each outcome. Industry fixed effects, defined at the two-digit sectoral
classification level, were included in all specifications to absorb sector-specific demand and
regulatory shocks. Robustness of the PSM-DID estimates was further assessed by re-estimating the
average treatment effect on the treated separately for SME and large-firm subsamples and for
textile/manufacturing and agro-processing subsamples, allowing the study to test for heterogeneous
treatment effects across firm size and sector, consistent with the theoretical expectation that
compliance costs and market-access benefits are unlikely to be uniformly distributed across the
enterprise population.
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ANALYSIS AND RESULTS

Table 1 reports descriptive statistics and mean-difference tests comparing certified and non-
certified enterprises across baseline firm characteristics and outcome variables, pooled over the five-
year sample period. Certified enterprises were, on average, larger, more capital-intensive, and older
than non-certified enterprises, with mean differences in firm size and capital intensity statistically
significant at the 1 percent level, confirming the presence of substantial pre-treatment selection along
these dimensions and reinforcing the necessity of the matching procedure described in the
Methodology section. Average export volume among certified enterprises was approximately 2.4
times higher than among non-certified enterprises, average export destination count was roughly
twice as high, and average export operating margin was marginally higher among certified firms,
though the raw difference in margins was smaller in relative terms than the differences observed in
volume and diversification, and was not statistically significant at conventional levels prior to

matching.
Table 1.
Descriptive Statistics and Mean Difference Tests Between Certified and Non-Certified
Enterprises
Variable Certified Non-certified Difference t-stat Sig.
(mean) (mean)

Firm size (employees) 186.4 97.2 89.2 6.84 otk
Capital intensity (USD 427 241 18.6 500 ok
th./worker)
Firm age (years) 14.8 11.3 3.5 3.11 ook
Labor productivity (USD 315 228 g7 4.7 sk ok
th./worker)
Export “volume (USD| 45 4 255.1 3573 7.53 on
th./year)
Export destinations 3.6 43 43 6.98 sk
(count)
Export operating margin| 5 g 12.6 1.3 1.42 n.s.
(%)
N (frmeyear) gy, 800 — — —
observations)

Table 2 presents baseline Ordinary Least Squares, Fixed Effects, and Random Effects panel
regression results for the three export performance indicators. Across all three estimators, the
coefficient on the Certified dummy was positive and statistically significant at the 1 percent level for
export volume and export market diversification. The OLS specification produced the largest
coefficient estimates, consistent with upward bias from unobserved firm quality correlated with
certification status. The Fixed Effects specification, which exploited only within-firm variation over
time and therefore purged time-invariant firm-level confounders, produced smaller but still
statistically significant coefficients: certification was associated with an estimated 34.6 percent
increase in export volume (p < 0.01) and an increase of approximately 2.1 additional destination
countries (p < 0.01), holding firm size, capital intensity, firm age, and industry and year fixed effects
constant. The Hausman specification test rejected the null hypothesis of no systematic difference
between the Fixed Effects and Random Effects coefficients (chi-squared statistic significant at p <
0.01), indicating that the Fixed Effects estimator was the more consistent choice given the likely
correlation between certification status and unobserved firm-specific effects. For export operating
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margin, the Fixed Effects coefficient on Certified was positive but smaller in magnitude and only
marginally significant (p < 0.05), while the coefficients on firm size and capital intensity were
positive and significant across all three outcome equations, and firm age entered with a small negative
and generally insignificant coefficient. The overall model fit, measured by the within R-squared for
the Fixed Effects specifications, ranged from 0.28 for the operating margin equation to 0.41 for the
export volume equation, indicating that the included covariates and fixed effects explained a
substantial share of within-firm variation in export outcomes.

Table 2.

Panel Regression Results for Export Performance Indicators (Export Intensity, Geographic
Diversification, and Profitability)

. In(Export) In(Export) . . Margin | In(Export)
Variable OLS FE Diversif. FE (%) FE RE
Certified 0.512%** 0.346%** 2.104%** 1.870%* | 0.401%***
(0.061) (0.058) (0.312) (0.780) (0.055)
In(FirmSize) 0.288*** 0.227]*** 0.874%*** 0.652* 0.256%**
(0.034) (0.041) (0.196) (0.365) (0.038)
In(CapitalIntensity) 0.174%** 0.142%** 0.401** 0.918*** | (.159%**
P y (0.029) (0.033) (0.171) (0.298) (0.031)
. 0.009%** -0.034 0.004
FirmAge (0.004) -0.006 (0.007) | 0.021 (0.028) (0.061) (0.005)
Firm FE No Yes Yes Yes No
Year FE Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes
R-squared (within) 0.312 0.412 0.357 0.281 0.298
Observations 1,600 1,600 1,600 1,600 1,600

Table 3 reports post-matching Difference-in-Differences average treatment effect on the
treated (ATT) estimates, together with covariate-balance diagnostics confirming that standardized
mean differences between certified and matched non-certified firms fell below the conventional 10
percent threshold for all matching covariates after matching, compared to differences exceeding 25
percent for several covariates prior to matching. The PSM-DID ATT estimate for export volume was
27.3 percent (p < 0.01), somewhat lower than the uncorrected Fixed Effects coefficient reported in
Table 2, consistent with the expectation that matching absorbs a portion of the selection bias not fully
addressed by firm fixed effects alone. The ATT estimate for export market diversification was 1.6
additional destination countries (p < 0.01), and the ATT estimate for export operating margin was 1.9
percentage points (p < 0.05), smaller in magnitude than the volume and diversification effects and
only marginally significant, corroborating the descriptive pattern observed in Table 1.

Table 3.
Robustness Checks and Propensity Score Matching (ATT Estimates across Sectors)
Subsample / Outcome ATT Std. Err. t-stat Sig.
Full sample — Export volume 273 54 506 .
(%)
Full .sam'ple — Diversification 1.6 0.4 4.00 ok
(destinations)
Full sample — Operating 1.9 0.9 2.11 *x
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Subsample / Outcome ATT Std. Err. t-stat Sig.
margin (p.p.)
SME subsample — Export 214 2.7 5 46 sk
volume (%)
Large firms — Export volume 337 6.9 438 .
(%) . . :
SME subsample — %
Diversification I 0-5 2.20
Large firms — Diversification 2.4 0.6 4.00 oAk
Textile/manufacturing — %
Diversification 1.0 0-5 2.00
Agro-processing — 29 0.6 367 * ok
Diversification ' ' '
SME subsample — Operating
margin (p.p.) 0.8 1.1 0.73 n.s.
Large firms — Operating %
margin (p.p.) 34 1.5 2.27

Heterogeneity analysis disaggregated the PSM-DID ATT estimates by firm size and by sector.
Among small and medium-sized enterprises, the ATT for export volume was 21.4 percent (p <0.05),
while among large corporations the corresponding estimate was 33.7 percent (p < 0.01), indicating
that larger firms captured proportionately greater export-volume gains from certification, plausibly
reflecting their greater capacity to scale production in response to expanded market access. The
diversification ATT displayed a similar pattern, with large corporations gaining an average of 2.4
additional destination countries compared to 1.1 additional countries for SMEs (both significant at p
< 0.05). By sector, agro-processing enterprises exhibited a substantially larger diversification ATT
(2.2 additional destination countries, p < 0.01) than textile and light-manufacturing enterprises (1.0
additional destination countries, p < 0.05), consistent with the binding role of sanitary and
phytosanitary certification requirements specifically in food and agricultural export markets.
Operating margin effects were statistically insignificant for SMEs but positive and significant for
large corporations (3.4 percentage points, p < 0.05), suggesting that the profitability returns to
certification accrue disproportionately to firms with sufficient scale to absorb accreditation and audit
costs across a larger volume of export transactions.

Taken together, the results reported in Tables 1 through 3 indicate that the strongest and most
robust certification effects were observed for export volume and geographic market diversification,
both of which remained large in magnitude and statistically significant at the 1 percent level across
the baseline panel estimators and the post-matching PSM-DID specification. The effect on export
operating margin was consistently smaller and, in several specifications, only marginally significant,
with the profitability premium concentrated among large corporations rather than distributed evenly
across the certified firm population. These patterns held after controlling for firm size, capital
intensity, firm age, and industry and year fixed effects, and after balancing certified and non-certified
firms on observable pre-treatment characteristics through propensity score matching, lending support
to a causal interpretation of the estimated relationships rather than a purely correlational one driven
by pre-existing firm heterogeneity.

DISCUSSION
The empirical findings reported above provide clear support for Hypothesis 1 and Hypothesis
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2, and partial, size-contingent support for Hypothesis 3. Certified enterprises achieved substantially
higher export volumes and accessed a significantly wider range of destination markets than their non-
certified counterparts, even after addressing self-selection through Propensity Score Matching
combined with a Difference-in-Differences panel design. These results directly answer the research
questions posed in the Introduction: international quality certification does causally improve export
intensity and geographic market diversification for manufacturing and agro-processing enterprises in
the sample, though its effect on profitability is more heterogeneous and size-dependent than the
volume and diversification effects.

The strong positive diversification effect is most plausibly explained by the market-access
role that certification plays in destination markets characterized by strict non-tariff technical barriers
to trade, particularly the European Union and East Asia, where sanitary, phytosanitary, and quality-
management requirements function as de facto preconditions for market entry rather than optional
quality signals. This finding is consistent with the signaling-theory and transaction-cost perspectives
reviewed in the Literature Review, which predict that certification resolves the information
asymmetry and contract-enforcement uncertainty that would otherwise deter risk-averse foreign
buyers from transacting with unfamiliar suppliers in emerging and transition economies. The
magnitude of the diversification effect observed here, an average gain of 1.6 additional destination
countries in the full post-matching sample, is broadly comparable to estimates reported in prior
benchmark studies of standards and export market entry in other developing-country contexts,
lending external validity to the present findings, while the somewhat larger effect observed among
agro-processing enterprises specifically corroborates the literature's emphasis on the binding nature
of sanitary and phytosanitary certification for food exporters.

The comparatively modest and heterogeneous profitability effect, by contrast, is consistent
with the productivity-threshold logic drawn from Melitz-type heterogeneous-firm trade models
discussed in the Literature Review. Certification imposes a substantial upfront accreditation cost and
a permanent recurring audit cost, both of which must be absorbed before any margin premium can
materialize. The finding that the operating-margin ATT was statistically significant only for large
corporations, and insignificant for SMEs, suggests that smaller enterprises in the sample had not yet
achieved sufficient export scale to spread these fixed and recurring compliance costs across a volume
of transactions large enough to generate a measurable net profitability gain within the five-year
observation window. This interpretation aligns with the temporal-dynamics literature reviewed
above, which documents that profitability returns to certification typically emerge only after an initial
cost-absorption phase, implying that the present study's margin estimates may understate the longer-
run profitability effect of certification for SMEs that continue to scale their export operations beyond
the observed period.

These findings carry several actionable implications for enterprise managers and
policymakers. First, enterprises—particularly SMEs—would benefit from a strategic sequencing
approach to certification, in which internal process optimization and quality-management system
development precede formal external audit and accreditation. Undertaking preparatory internal
upgrading before engaging an external certification body reduces the number of non-conformities
identified during the initial audit, thereby lowering the direct cost of first-time certification and
shortening the time required to achieve accreditation. Second, the pronounced disparity in
profitability outcomes between SMEs and large corporations points to a clear rationale for
government-backed matching-grant schemes and technical assistance programs that specifically
target high-potential SMEs seeking certification, since public subsidization of upfront accreditation
costs would directly address the scale-related barrier identified in the heterogeneity analysis. Third,
enterprise-level investment in digital traceability systems, including barcode- and blockchain-based
supply-chain documentation, offers a means of lowering the ongoing cost of surveillance audits by
automating the record-keeping and evidence-generation processes that certification maintenance
requires, thereby reducing the recurring cost component that appears to weigh most heavily on
smaller certified firms.
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Several methodological limitations should be acknowledged. The five-year panel window,
while sufficient to capture the initial cost-absorption phase of certification, may not fully capture
longer-run profitability dynamics that the temporal-dynamics literature suggests unfold over a longer
horizon, and future research employing a longer panel would be valuable in this regard. The
Propensity Score Matching procedure, while addressing selection on observable characteristics,
cannot fully rule out selection on unobservable managerial quality or strategic orientation that may
jointly determine certification decisions and export performance; future work could usefully
complement the present design with instrumental-variable strategies exploiting exogenous variation
in certification costs, such as regional differences in the availability of accredited certification bodies.
Finally, the study's focus on textile/manufacturing and agro-processing sectors within a single
transition-economy context limits the generalizability of the sectoral heterogeneity findings, and
comparative cross-country replication would strengthen confidence in the external validity of the
reported effects.

The comparison with prior benchmark studies in international economics is instructive in a
further respect. Several earlier cross-sectional analyses of certification and export performance in
developing-country settings reported considerably larger volume effects than those estimated here, a
discrepancy that is plausibly attributable to the upward selection bias identified in the baseline OLS
results of the present study, which produced coefficients substantially larger than the post-matching
PSM-DID estimates. This pattern suggests that a portion of the certification premium documented in
earlier, less rigorously identified studies may reflect pre-existing firm heterogeneity rather than a
genuine causal contribution of certification itself, reinforcing the value of quasi-experimental
identification strategies of the kind employed in this study for future research in this domain.

CONCLUSION

This study set out to empirically assess whether the adoption of international quality
standards—ISO 9001, ISO 22000, HACCP, and GlobalG.A.P.—causally improves the export
performance of manufacturing and agro-processing enterprises, evaluated jointly across export
volume, geographic market diversification, and operating margin. Using a balanced panel of 320
enterprises over five years and a combined Propensity Score Matching and Difference-in-Differences
identification strategy, the study finds strong support for Hypothesis 1 and Hypothesis 2: certified
enterprises achieved significantly higher export volumes and accessed a substantially wider range of
destination markets than matched non-certified enterprises, with average treatment effects on the
treated of 27.3 percent for export volume and 1.6 additional destination countries for diversification,
both significant at the 1 percent level. Support for Hypothesis 3 was partial: certification generated a
positive but comparatively modest operating-margin premium overall, one that was statistically
significant only among large corporations and not among small and medium-sized enterprises,
indicating that the profitability returns to certification are contingent on firm scale within the observed
time horizon.

These findings answer the study's central research question by establishing that international
quality certification functions primarily as a market-access instrument, resolving information
asymmetries and lowering transaction costs in destination markets governed by stringent non-tariff
technical barriers, rather than as an immediate driver of superior profitability. For enterprises in
emerging and transition economies seeking global market penetration, the strategic implication is that
certification should be pursued deliberately, with internal process optimization preceding external
audit, and that its principal near-term return should be expected in the form of expanded and
diversified market access rather than an immediate margin gain.

For policymakers, the pronounced scale-dependence of the profitability effect underscores the
value of targeted matching-grant and technical-assistance programs that lower the upfront cost barrier
facing SMEs, alongside support for digital traceability systems that reduce the recurring cost of
certification maintenance. By jointly evaluating three complementary export-performance vectors
within a single causal framework, this study contributes empirical evidence that can inform both
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enterprise-level certification strategy and the design of public support instruments aimed at
strengthening the export competitiveness of certified enterprises in transition-economy settings.
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