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This study addresses the research question: “What are the causal effects of proactive restructuring
programs on SME employment and financial performance?” We empirically analyze the effects of Korea
Credit Guarantee Fund's Value-up Program on employment and financial performance of small and
medium-sized enterprises (SMEs). The Value-up Program represents a proactive approach to corporate
restructuring, intervening before firms face severe financial distress, in contrast to traditional ex-post
restructuring that occurs after insolvency has materialized.

This study employed PSM-DID methodology combining Propensity Score Matching (PSM) and Difference-
in-Differences (DID) for 2,085 SMEs with consecutive financial statements from 2019 to 2024. Through
this approach, we controlled for selection bias due to both observable characteristics and unobservable
time-invariant characteristics to estimate the pure treatment effect of the Value-up Program. The
analysis sample consisted of 97 companies that participated in the 2021 Value-up Program (treatment
group) and 1,988 companies selected as preliminary candidates but did not participate (control group).
The analysis results showed that the Value-up Program had a strong effect on SME job creation, with
significant employment increases of 20.66% (p { 0.05) in PSM analysis and 13.4% (p {0.05) in PSM-DID
analysis. In terms of sales growth, PSM-DID analysis showed a significant improvement of 17.2% (p<0.01).
Among profitability indicators, ROA increased by 1.30%p (p<0.05), showing significant improvement,
while operating margin and ROE did not achieve statistical significance. Additionally, insolvency risk
analysis confirmed a significant prevention effect of 4.8%p (p<0.01) based on ATE. Robustness tests
including parallel trend assumption tests and placebo tests yielded consistent results, ensuring the
reliability of the analysis.

This study contributes to the literature by providing the first empirical evidence on the effectiveness of
proactive restructuring policies in the Korean context. Our findings suggest that early intervention through
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the Value-up Program generates positive employment and growth effects, though the comparison is limited
to firms within the pre-selected candidate pool. The results highlight the importance of considering
employment effects in SME support policy design and evaluation. However, as the analysis was conducted
during the program support period, long-term effects after program completion remain to be examined in

future research.

Keyword: Korea Credit Guarantee Fund, Value-up Program, PSM-DID, SME Policy Effect, Job Creation

| . Introduction

This study investigates the causal effects of
proactive restructuring programs on SME em-
ployment and financial performance, focusing
on the Korea Credit Guarantee Fund's Value-
up Program. Small and medium-sized enter-
prises (SMEs) play a pivotal role as key eco-
nomic players in Korea's national economic
development. As of the end of 2023, the total
number of business entities was 6,238,580 (an
increase of 1.6% from the previous year), and
the number of employees was 25,321,526 (an
increase of 0.4%), demonstrating sustained
growth. However, SMEs face structural limi-
tations compared to large enterprises, having
relatively lower capital and creditworthiness,
which constrains their financial access. Particularly
during management crises, they face diffi-
culties in obtaining appropriate funding and
professional restructuring support.

To address these issues, the government
has established various SME support policies.
Among them, the credit guarantee system

has become a key policy instrument for facili-
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tating funding for SMEs with insufficient col-
lateral capacity. The Korea Credit Guarantee
Fund was established in June 1976 as a special
corporation under the Korea Credit Guarantee
Fund Act, with the purpose of facilitating
corporate financing by guaranteeing debts of
companies with weak collateral capacity, there-
by contributing to the establishment of sound
credit order and balanced national economic
development.

Traditional corporate restructuring has pri-
marily focused on ex-post measures conducted
after insolvency has deepened. However, ex—
post restructuring conducted when corporate
value has already been significantly damaged
has been continuously criticized for low re-
covery success rates and high social costs.
Academic literature has consistently docu-
mented the limitations of traditional ex-post
restructuring, including low recovery rates and
substantial value destruction during formal
bankruptcy procedures (Hotchkiss, 1995: Altman
et al., 2019). Recognizing these limitations,
the importance of proactive restructuring that
detects and responds to corporate financial

difficulties early has recently been emphasized.
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The Korea Credit Guarantee Fund has in-
troduced the Value-up Program in response to
these policy demands. The Value-up Program
is defined as “a recovery support program to
enhance continuing enterprise value and pre-
vent insolvency by providing solutions neces-
sary for corporate improvement led by the
Korea Credit Guarantee Fund for SMEs with
growth potential but temporarily vulnerable
management conditions.”

However, accurately evaluating the effects
of such policy finance programs is not an easy
task. Systematic differences may exist between
program participants and non-participants
not only in observable characteristics but
also in unobservable characteristics, and such
selection bias makes accurate estimation of
policy effects difficult. Therefore, rigorous an-
alytical methodologies that can appropriately
control for such selection bias are necessary
to identify the true effects of policies.

This study aims to empirically analyze the
effects of the Korea Credit Guarantee Fund’s
Value-up Program on SME employment
and financial performance using PSM-DID
methodology. In particular, by matching non-
participating companies with similar charac-
teristics to program participants to minimize
selection bias, we seek to estimate the pure
treatment effect of the program and scientifi-
cally verify the effectiveness of proactive re-
structuring policy. The results of this study

are expected to provide important policy im-
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plications for the design and operation of

future SME support policies.

Il. Theoretical Background and
Literature Review

2.1 Policy Finance and SME Support:
Empirical Evidence

The Korea Credit Guarantee Fund (KODIT),
established in 1976, serves as a key policy
instrument for facilitating SME financing
through credit guarantees. Extensive empiri-
cal research has examined the effectiveness
of policy finance and credit guarantee programs
on firm performance.

Studies on policy finance effects show mixed
but generally positive results. Han and Yoon
(2022) analyzed the impact of DIP (Debtor-
in-Possession) financing support on SMEs
under court rehabilitation using difference-
in-differences methodology, finding that firms
receiving DIP financial support showed ap-
proximately 25 percentage points higher sales
growth compared to non-recipients. Ha et al.
(2023) demonstrated that SMEs receiving
indirect financial support showed better fi-
nancial performance, with stronger policy ef-
fects during economic contraction periods, ad-
dressing sample selection bias through pro-

pensity score matching. Kim et al. (2023)
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compared SMEs receiving government R&D
support with non-recipients, demonstrating
significant positive effects on both financial
performance and innovation outcomes, high-
lighting the importance of systematic policy
evaluation in understanding support program
effectiveness.

Research specifically on credit guarantee
systems demonstrates their role in alleviating
SME financing constraints. Noh (2021) ana-
lyzed the impact of joint liability exemption on
guarantee accident rates, finding that while
exemption increased default probability, it
did not significantly affect employment and
growth outcomes between exempted and non-
exempted firms.

Methodologically, recent studies have in-
creasingly adopted rigorous causal inference
approaches to address selection bias inherent
in policy finance evaluation. Oh et al. (2020)
evaluated online export support programs for
SMEs using difference-in-differences analysis
with SIMS data, finding that treated firms
showed 51.8% and 85.3% higher export growth
in 2018 and 2019 respectively. Kim (2016)
verified the positive employment effects of
job creation investment tax credits, though
the impact varied by firm size and industry.

Despite this growing body of literature, most
existing studies have examined traditional
financing support or ex-post restructuring
mechanisms, leaving a significant gap in un-

derstanding the effectiveness of proactive in-
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tervention programs like the Value-up Program
that intervene before severe financial distress

occurs.

2.2 Small and Medium Enterprises

Small and medium enterprises (SMEs) play
an important role in the national economy and
serve as the foundation of economic growth
as entities for job creation and innovation
activities. In Korea, SMEs account for 99%
of all businesses and 89.8% of employment,
playing a crucial role not only in the national
economy but also in the industrial structure
(KANG et al., 2020). However, their com-
petitiveness has not improved significantly com-
pared to large enterprises, and various efforts
are needed to strengthen SME competitiveness.

SMEs tend to face relatively heavier bur-
dens from the same regulations compared to
large enterprises due to their relatively small
capital scale and workforce (Shin and Lee,
2024). They also face structural difficulties
in financing, human resource acquisition, and
technology development, and these limitations
constrain continuous growth and innovation
creation. In particular, SMEs often have dif-
ficulty obtaining credit loans from financial
institutions due to insufficient collateral,
leading to difficulties in raising funds neces-
sary for growth (Chai, 2012).

SMEs undergo cycles of growth and decline

according to internal situations and external
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environmental changes after establishment.
These corporate characteristics or situations
can be classified into corporate growth stages,
and policy support also needs to differ ac-
cording to corporate growth stages (Jang, 2021).
Particularly, early-stage companies have very
low survival rates, and start-up companies’
survival probability decreases sharply within
five years, highlighting the importance of
early-stage support policies (Noh, 2022).
Countries recognize the importance of SMEs
and seek to promote their growth through
various policy support. In particular, they
are working to enhance SME competitiveness
by preparing various support measures in-
cluding financial support, tax benefits, tech-
nology development support, and human re-
source development (Son, 2008). Recently,
the importance of technology-based SMEs has
been further emphasized in the flow of the
Fourth Industrial Revolution, and enhancing
SME competitiveness through technological
innovation has emerged as a key task for
sustainable growth of the national economy
(Kim et al., 2022). Kim and Bae (2024) dem~-
onstrated that entrepreneurship education
significantly enhances enterprise performance
via mechanisms such as entrepreneurial self-
efficacy and satisfaction, emphasizing the
importance of capability development in SME
support policies. Therefore, policy efforts to
effectively create jobs through technology SMEs

while leading the Fourth Industrial Revolution
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centered on technology SMEs are becoming

increasingly important.

2.3 Propensity Score Matching

The most important issue in policy effect
analysis is controlling selection bias (Heckman
et al., 1998). Propensity Score Matching (PSM)
is a statistical methodology widely used to
reduce selection bias in observational studies,
enabling accurate estimation of policy effects
by minimizing systematic differences between
treatment and comparison groups (Imbens,
2004).

PSM was first introduced by Rosenbaum
and Rubin (1983) as a method that resolves
selection bias for observable characteristics
by summarizing multiple characteristic vari-
ables affecting treatment status into a single
propensity score and matching similar subjects.
The propensity score is defined as the proba-
bility of belonging to the treatment group given
observed covariates and is generally estimated
through logistic regression analysis (Caliendo
and Kopeinig, 2008).

The main advantages of PSM are as follows.
First, it can effectively resolve selection bias
between experimental and control groups
(Dehejia and Wahba, 2002). Second, it can
solve the curse of dimensionality problem by
reducing multidimensional covariates to a
single-dimensional propensity score (Stuart,

2010). Third, it enables quasi-experimental
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analysis in observational studies where random-
ized experiments are not feasible (Rubin, 2006).

The PSM process generally proceeds through
the following steps (Austin, 2011). First, se-
lect observable covariates that may affect
treatment group assignment. Second, estimate
individual observations propensity scores
through logistic regression analysis. Third,
match similar subjects based on estimated pro-
pensity scores. Fourth, estimate treatment
effects for the matched sample.

Matching methods include nearest neighbor
matching, radius matching, and kernel matching
(Smith and Todd, 2005), and matching quality
can be evaluated through covariate balance
(Ho et al., 2007). PSM is based on conditional
independence assumptions and common sup-
port assumptions (Rosenbaum, 2002). A ma-
jor limitation of PSM is its inability to con-
trol for selection bias due to unobserved vari-
ables (Pearl, 2009). To complement this lim-
itation, PSM is often combined with Difference-
in-Differences (DID) (Blundell and Costa Dias,
2009). The PSM-DID combined model can
control for selection bias due to unobservable
time-invariant characteristics, enabling more
robust policy effect estimation (Abadie, 2005).

PSM is now a well-established core meth-
odology in analyzing the effects of small and
medium enterprise (SME) support policies,
and is widely utilized in evaluating the effec-
tiveness of various SME support programs

including credit guarantees, policy funds, and
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R&D support (Noh, 2021; Kim and Kim, 2024).

2.4 Difference-in-Differences

Difference-in-Differences (DID) is a quasi-
experimental research design method for
estimating causal effects of policies or treat-
ments, identifying pure policy effects by com-
paring changes over time between treatment
and control groups (Card and Krueger, 1994).
This method enables more robust causal in-
ference than cross-sectional analysis or sim-
ple before-after comparisons by controlling
for unobserved time-invariant characteristics.

The basic idea of DID is to remove common
shocks over time by subtracting the control
group's change during the same period from
the treatment group’s before-after change
(Angrist and Pischke, 2009). The DID equa-

tion is expressed as follows.

Yi = @ + B Treat; x Post; + yp - Treat;
+ & Post: + €

where Y is the outcome variable for individual
i at time t, Treat; indicates treatment group
status, Post; indicates post-treatment period,
and Fis the treatment effect of interest.

The core assumption of DID is the parallel
trend assumption, which assumes that treat-
ment and control groups would have shown
parallel trends over time in the absence of
treatment (Bertrand et al., 2004). If this as-
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sumption is violated, estimated treatment ef-
fects may be biased, making parallel trend
testing essential before analysis.

The main advantages of DID are its ability
to mitigate endogeneity problems by control-
ling for unobserved time-invariant character-
istics, control for external factors by removing
common shocks over time, and analyze dy-
namic effects of policies (Wooldridge, 2010:
Autor, 2003). However, limitations exist when
the parallel trend assumption is violated or
when time-varying confounding variables are
present (Roth et al., 2022).

Recently, extended methodologies such as
dynamic effect analysis through Event Study
design and robust estimation methods for
multiple-period treatment situations have
been developed (Callaway and Sant'Anna,
2021). DID has become a core methodology
in analyzing the effects of small and medium
enterprise policies, and the PSM-DID meth-
odology combined with propensity score matching
enables more robust causal inference (Blundell
and Costa Dias, 2009).

2.5 Financial Performance

Financial performance refers to measuring
the results of corporate management activ-
ities through financial indicators, and is the
most traditional and objective method for
evaluating corporate performance. Financial

performance is generally evaluated in terms
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of growth, profitability, stability, and activity,
which are measured based on corporate fi-
nancial statements (Lee, 2022).

Growth is measured by sales growth rate and
total asset growth rate, while profitability is
measured by operating profit margin on sales,
return on assets (ROA), and return on equity
(ROE). Stability is measured by debt ratio
and interest coverage ratio, while activity is
typically represented by total asset turnover
and inventory turnover (Lee, 2024).

Studies analyzing the effects of government
support programs often use methodologies com-
bining propensity score matching (PSM) and
difference-in-differences (DID) to analyze SME
financial performance. This is a method to
minimize selection bias in order to accurately
measure the net effect of policies, selecting
comparison companies with similar charac-
teristics to supported companies and comparing
performance changes before and after support
(Yoon et al., 2022).

Research comparing the financial perform-
ance of innovation-certified SMEs and gen-
eral SMEs selected comparison companies
through propensity score matching, and found
that SMEs maintaining innovation certification
achieved higher growth and superior profit-
ability compared to general SMEs (Lee, 2022).

Research analyzing the impact of government
R&D support on SME financial performance
confirmed positive effects on growth, profit-

ability, and stability indicators compared to
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before support using PSM-DID methodology
(Lee, 2024). This type of financial perform-
ance analysis is used as a key evaluation in-
dicator for objectively assessing the current
state of companies and measuring the effec-

tiveness of government support policies.

2.6 Policy Effects

Policy effects refer to evaluating whether
policies implemented by governments or pub-
lic institutions have achieved their intended
goals, serving as an important criterion for
judging policy effectiveness and efficiency.
Particularly, the effects of SME support poli-
cies are academically and policy-wise important
research topics because their impact on overall
national economy including economic growth,
job creation, and industrial structure improve-
ment is significant (Kim and Kim, 2013).

Among SME support policies, the credit
guarantee system is a representative policy
finance instrument for facilitating funding for
SMEs with insufficient collateral, playing
a role in supplementing market failures and
easing liquidity constraints (Kim et al., 2014).
Jang (2021) analyzed the effects of credit
guarantee support by corporate age and de-
rived results showing greater support effects
for start-up companies.

Meanwhile, propensity score matching (PSM)
is widely used as an important methodology

in measuring policy effects. This is an effec-
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tive method for reducing selection bias be-
tween policy beneficiary and non-beneficiary
groups and identifying causal relationships,
useful for understanding the pure effects of
government support policies (Noh, 2021). Kim
and Kim (2024) empirically demonstrated that
accounts receivable insurance contributes to
reducing SME default rates and increasing jobs
using propensity score matching methods.
Policy effect analysis serves as important
evidence for setting directions for policy im-
provement and development. SME support
policies such as the credit guarantee system
should evaluate their effects in various aspects
including not only corporate performance im-
provement but also job creation, industrial
competitiveness enhancement, and regional
economic development, enabling more efficient
and effective policy design (Roh and Lee, 2023).

2.7 Value-up Program: A Proactive
Restructuring Approach

The Value-up Program, introduced by KODIT
in 2019, represents a shift from traditional
ex-—post restructuring to proactive intervention.
Unlike conventional workout or rehabilitation
procedures that occur after insolvency, this
program intervenes when firms show early
warning signals but retain recovery potential.
The program provides three key supports: (1)
management consulting and diagnosis, (2)

financial restructuring through guarantee fee
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reductions and new funding, and (3) business
reorganization assistance. This approach aligns
with recent evidence that innovation orientation
and business model innovation significantly
enhance SME performance, particularly when
supported by appropriate environmental con-
ditions (Lee et al., 2023), suggesting that
proactive interventions facilitating organiza-
tional change can generate sustainable per-
formance improvements.

For the 2021 cohort analyzed in this study,
firms were selected based on four criteria:
(1) eligible industries (manufacturing, job-
creating companies, innovative SMEs), (2)
total credit between 1-10 billion KRW, (3)
credit rating of KR7 or below, and (4) finan-
cial vulnerability indicators including 25% or
more sales decline, debt ratio over 400%, or
consecutive operating losses. The program
provides 3-year support including consulting,
preferential guarantee terms, and financial

restructuring assistance.”

IIl. Research Methodology

3.1 Research Hypotheses

Based on the Value-up Program’s design

and policy objectives, this study tests the fol-

lowing hypotheses linking specific program

components to expected outcomes:

Hypothesis 1 (Employment Effect): The
Value-up Program's financial restructuring
support (guarantee fee reductions, new funding,
maturity extensions) will stabilize firm oper-
ations and preserve employment, leading to
positive employment effects.

Hypothesis 2 (Sales Growth): Management
consulting and business reorganization assis-
tance provided by the program will enhance
operational efficiency and market competitive-
ness, resulting in sales growth.

Hypothesis 3 (Profitability): The combined
effect of financial burden reduction and op-
erational improvements will improve profit-
ability indicators, though effects may manifest

with time lags due to restructuring processes.

These hypotheses reflect the program's
mechanism of intervening before severe dis-
tress to preserve firm value while facilitating

necessary adjustments for sustainable growth.

3.2 Research Subjects and Data

This study was conducted to empirically an-
alyze the effects of the Korea Credit Guarantee
Fund's Value-up Program on SME employment

and financial performance. To ensure accu-

1) Detailed program operation procedures and support structures (Value-up I vs. II) are provided in Appendix Section A.1
(see Tables A.1 and A.2 for comprehensive information on KODIT's functions and program comparison).
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racy and reliability of analysis, research sub-
jects were selected according to systematic
criteria. We set the analysis period from 2019
to 2024 (6 years), and panel data analysis
was conducted through between-group com-
parison based on participation among SMEs
selected as Value-up Program candidate com-
panies in 2021.

The sample selection process proceeded through
the following systematic steps, starting from
3,504 SMEs identified as Value-up Program
candidate companies in 2021:

Step 1: Initial Candidate Pool (3,504
firms) - All firms meeting the program’s
basic eligibility criteria®

Step 2: Data Continuity Screening -
Retained only firms with complete financial
statements across all six years (2019-2024),
as consistent panel data is essential for reli-
able PSM-DID analysis.

Step 3: Program Participation Classification
- Excluded firms that participated in Value-up
Programs in 2022 or 2023, maintaining tem-
poral consistency for the 2021 treatment iden-
tification and ensuring a clean comparison
between 2021 participants and non-participants.

Step 4: Data Quality Control - Removed
firms with questionable data reliability, such

as negative sales figures or zero employment

despite active operations, following standard
data cleaning procedures for financial state-

ment analysis.

The final analysis sample consists of 2,085
companies, determined through systematic
application of data availability and quality
filters. The exact breakdown between treat-
ment and control groups reflects the actual
program participation patterns observed in
the data.

Data utilized in the research was extracted
from the Korea Credit Guarantee Fund's in-
ternal database and includes corporate em-
ployment and financial statement information,
guarantee status, and Value-up Program par-
ticipation information. All data was anony-
mized according to the Personal Information
Protection Act and Credit Information Protection
Act and utilized in accordance with research
ethics regulations. The analysis period was
set with 2 years before Value-up Program in-
troduction (2019-2020) as the preperiod, 2021
as the program introduction year, and the
subsequent 3 years (2022-2024) as the post-
period, totaling 6 years of observation. This
temporal structure reflects practical data
collection constraints: the Value-up Program's

operational procedures mandate collection of

2) Selection criteria: Must meet all conditions (1)-(4): (1)Industry: Manufacturing, job-creating companies, innovative
SMEs, etc. (2)Scale: Total credit between 1 billion and 10 billion KRW (3)Credit rating: KR7 grade or below (4)
Financial vulnerability indicators include: Growth (current year sales decreased by 25% or more), Stability (debt ratio
exceeds 400%), Profitability (recorded operating losses for 2 consecutive years), Cash flow (negative operating cash
flow for 2 consecutive years or interest coverage ratio below 1), and Equity capital impairment.
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financial statements for the two years imme-
diately preceding program participation (2019-
2020), making data from 2018 and earlier
periods difficult to obtain systematically. The
post-period extends to 2024, representing
the maximum available data at the time of

analysis.

3.3 Variable Definition

3.3.1 Outcome Variables

This study established multiple outcome
variables regarding employment, growth, and
profitability to evaluate the effects of the
Value-up Program from multiple perspectives.
The temporal structure for variable measure-
ment follows a consistent framework: the
pre-period consists of 2019-2020 (t-2 and
t-1), the treatment year is 2021 (t=0), and
the post-period spans 2022-2024 (t+1 to t+3).
For outcome variables, we measure changes
from t-1 (2020) to t+3 (2024) rather than
using t-2 (2019) as the baseline. This meth-
odological choice is justified by the extra-
ordinary economic disruption caused by the
COVID-19 pandemic, which created substantial
volatility between 2019 and 2020 across all
sectors. Using 2020 year-end as the baseline
provides a more stable reference point re-
flecting the economic conditions immediately
preceding program implementation, while the

3-year post-program observation period (2021-
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2024) captures the full program effects during
the support phase. This approach balances
the need for sufficient pre-treatment data for
parallel trend testing with practical meas-
urement of program impacts under the unique

economic circumstances.

1) Employment Effects

Employment Growth Rate
_ t+3year employees — t —1 year employees

%100
t— 1 year employees

where ¢t represents the program participation
year (2021). To measure long-term employ-
ment effects over 3 years, we calculated the
employee change rate from the year before
program participation (2020) to 3 years later
(2024).

2) Growth Indicators

Sales Growth Rate

_ t+3yearsales — t—1year sales %100

t—1 year sales
We used sales growth rate as a key indicator
to measure corporate growth, with long-term
effects measured over 3 years, similar to em-
ployment effects.

3) Profitability Indicators

Operating Margin Change = t+3 year
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Operating Margin - t-1 year Operating Margin

ROA Change = t+3 year ROA - t-1 year ROA
ROE Change = t+3 year ROE - t-1 year ROE

To measure profitability improvement effects,
changes in operating margin, ROA (Return
on Assets), and ROE (Return on Equity) were
analyzed. Considering the characteristics of
ratio indicators, changes (differences) rather
than growth rates were measured.

All outcome variables were winsorized at
the 1% level (top and bottom) to minimize

the impact of outliers.

3.3.2 Treatment Variable

The treatment variable was defined as par-

ticipation in the 2021 Value-up Program.

1 if company I participated in
the 2021 Value-up Program
0 otherwise

Treat; =

Value-up Program participation was de-
termined based on official program approval
and agreement conclusion information re-
corded in the Korea Credit Guarantee Fund's

internal system.

3.3.3 Covariates

Covariate selection followed a three-pronged
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approach combining theoretical considerations,
empirical evidence from prior studies, and
the Value-up Program’s selection criteria. All
covariates were measured at t-1 (2020) to
avoid reverse causality and ensure they rep-

resent pre-treatment characteristics.

1) Financial Covariates

« Firm Size Variables: In(Total Assets),
In(Sales) - Included based on extensive
evidence that firm size affects both pro-
gram participation likelihood and out-
comes (Noh, 2021 Kim and Kim, 2024)

* Financial Structure: In(Borrowings) -
Critical for SMEs facing financial dis-
tress, as high leverage is both a selection
criterion and predictor of restructuring
needs

* Profitability Indicators: ROA, Operating
Margin - Directly related to program eli-
gibility (consecutive losses) and baseline

performance measurement

2) Corporate Characteristic Covariates

¢+ Industry Dummies: Manufacturing (C),
Wholesale/Retail (G), Construction (F),
Other Services (S) - Controls for industry-
specific vulnerability to economic shocks
and differential COVID-19 impacts during
2021

* Firm Age: Years since establishment -
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Captures lifecycle effects and survival
capacity, as younger firms may have dif-

ferent restructuring needs (Jang, 2021)

These covariates align with the program’s
selection criteria while capturing key deter-
minants of firm performance. The selection
was validated through balance diagnostics
and variance inflation factor (VIF) testing to
ensure no multicollinearity issues.

For selected covariates, Variance Inflation
Factor (VIF) testing was conducted to pre-
vent multicollinearity issues (Table 1). For
continuous variables, log transformation was
applied to improve distribution normality

and mitigate outlier effects.

(Table 1) Variance Inflation Factor (VIF)
Test Results

Variable VIF
Total Assets (log) 3.1
Sales (log) 1.4
Borrowings (log) 2.8
ROA 1.6
Operating Margin 1.6
Manufacturing dummy 2.9
Wholesale/Retail dummy 2.6
Construction dummy 1.5
Business age 1.1

Note: VIF values below 10 indicate no multicollinearity
issues

3.4 Analytical Methods and Procedures

This study employed PSM-DID method-

HYSHATL ®543 ®MeE 2026 124

ology to estimate the causal effects of the
Value-up Program. The analytical approach
consists of three main components: propen-
sity score matching to address selection bias
from observable characteristics, difference-in-
differences analysis to control for unobservable
time-invariant factors, and robustness testing

to validate the reliability of results.

3.4.1 Selection Bias and Endogeneity Issues

The primary methodological challenge in
evaluating the Value-up Program is selection
bias arising from both the voluntary applica-
tion process and the screening procedures.
Companies self-select into the program based
on unobservable factors such as management
quality and recovery motivation, while the
screening process considers qualitative factors
beyond the observable financial indicators
used in this analysis. To address these con-
cerns, we employ PSM-DID methodology that
controls for both observable and time-invariant
unobservable characteristics affecting program

participation.

3.4.2 Data Preprocessing

1) Missing Value Treatment

Missing values in financial statement items
were systematically replaced with O using
the lapply function: ifelse(is. na(x), 0, x).
This approach reflects SME financial reporting
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practices where missing entries typically in-
dicate zero values. For non-financial variables,
missing values were imputed with appropriate

defaults to maintain data completeness.

2) Outlier Treatment

Continuous variables were winsorized at the
1% level to minimize outlier impacts. Firm
size variables (total assets, sales, borrowings)
were log-transformed to address distribution

skewness and enhance interpretability.

3.4.3 Propensity Score Estimation and Matching

Following the theoretical framework estab-
lished in Section II.3, propensity scores were
estimated using logistic regression with the
covariates specified in Section III.3. The
matching procedure employed 1:3 nearest
neighbor matching without replacement to
address the bias-variance trade-off inherent
in matching estimators.

The choice of a 1:3 matching ratio reflects
the fundamental tension between bias and
variance in matching estimators. As Caliendo
and Kopeinig (2008) note, while 1:1 matching
minimizes bias by selecting the closest con-
trol match for each treated unit, it often re-
sults in increased variance due to smaller
sample sizes. For our study with a limited
treatment group of 97 firms, this variance is-
sue becomes particularly pronounced. Stuart

(2010) emphasizes that when treatment groups
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are small, researchers face a critical decision
between match quality (favoring 1:1) and
statistical precision (favoring higher ratios).

The methodological literature provides both
theoretical and empirical support for our
matching ratio selection. Baek and Park (2021)
recommend using 2-4 controls per treated unit
when the control group is sufficiently large
relative to the treatment group, as is the case
in our study with 1,988 potential control firms
for 97 treated firms. This guidance is based
on extensive simulation studies demonstrating
that moderate matching ratios effectively bal-
ance bias reduction and variance minimization
in finite samples. Furthermore,

Rassen et al. (2012) successfully employed
1:3 matching in their analysis of healthcare
utilization effects, demonstrating the prac-
tical effectiveness of this ratio in policy eval-
uation contexts similar to ours.

Our choice of 1:3 represents an empirically-
grounded balance between these competing
concerns. This ratio allows us to utilize 291
control observations from our matched sam-
ple, enhancing the precision of our treatment
effect estimates compared to 1:1 matching,
while avoiding the potential bias introduction
that might occur with higher ratios such as
1:5 or 1:10. The large pool of potential con-
trols (20:1 ratio of controls to treated) en-
sures that the third-best matches remain of
reasonable quality, as verified by our post-

matching balance diagnostics.
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The matching procedure used a caliper of
0.2 standard deviations of the logit propen-
sity score, following the widely-accepted rec-
ommendation from Austin (2011), who dem-
onstrated through Monte Carlo simulations
that this specification typically achieves good
bias reduction while preserving adequate
sample sizes. Post-matching diagnostics con—
firm successful covariate balance achievement,
with standardized mean differences substantially

reduced across all matching variables.

3.4.4 Combined PSM-DID Implementation

The PSM-DID analysis proceeded in three
steps: (1) propensity score matching to cre-
ate balanced treatment and control groups,
(2) difference-in-differences estimation on the
matched sample, and (3) treatment effect

calculation. The model specification follows:

Yi = @ + B Treat; x Post; + yp - Treat;
+ & Posty + €

where B represents the treatment effect of
interest. We estimated ATT (Average Treatment
Effect on the Treated), ATC (Average Treatment
Effect on the Controls), and ATE (Average

Treatment Effect) to provide comprehensive

policy impact assessment.
3.4.5 Robustness Testing Methods

Robustness was assessed through placebo
tests using pre-treatment periods (2019-2020)
and industry-specific trend controls to account
for COVID-19 differential impacts across
sectors. All analyses were performed using R
(Version 4.5.0) with specialized packages for

matching, DID estimation, and balance testing.

IV. Analysis Results

4.1 Descriptive Statistics Analysis

The analysis sample consists of 2,085 SMEs
with consecutive financial statements from
2019 to 2024. Of these, 97 companies (4.7%)
participated in the 2021 Value-up Program
(treatment group), while 1,988 companies
(95.3%) did not participate (control group).

Examining industry distribution, manu-
facturing accounts for 66.0% in the treat-

ment group, which is 14.8%p higher than the

(Table 2) Research Target Company Status

Category Total Treatment Group Control Group
Number of Companies 2,085 97 1,988
Percentage 100.0% 4.7% 95.3%
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control group (51.2%). In contrast, wholesale
/retail (20.6% vs 25.8%), construction (4.1%
vs 7.6%), and other services (9.3% vs 15.4%)
all showed lower proportions in the treatment
group. This indicates that the Value-up Program
was operated with a focus on manufacturing,

or manufacturing companies had relatively

greater inclination to participate in the program.

In terms of firm age distribution, the aver—
age firm age of the treatment group (13.53
years) was approximately 2 years shorter than
the control group (15.48 years). Particularly,
there was a significant difference in maximum

values, with the treatment group at 31.98

(Table 3) Industry Distribution

Industry Treatment Group Control Group Total
Companies Ratio(%) Companies Ratio(%) Companies Ratio(%)
Manufacturing 64 66.0 1,017 51.2 1,081 51.8
Wholesale/Retail 20 20.6 513 25.8 533 25.6
Construction 4 4.1 152 7.6 156 7.5
Other Services 9 9.3 306 15.4 315 15.1
Total 97 100.0 1,988 100.0 2,085 100.0
(Table 4) Firm Age Distribution
Category Total Treatment Group Control Group
Average Firm Age (years) 15.39 13.53 15.48
Standard Deviation 6.97 6.33 6.98
Median (years) 13.85 11.90 13.95
Minimum (years) 4.63 4.63 6.01
Maximum (years) 59.72 31.98 59.72
(Table 5) Comparison of Key Variables Before and After Matching
. Before Matching After Matching
Variable
Treatment Group Control Group Treatment Group Control Group

N 97 1,988 97 291
Total Assets (million KRW) 5,727 6,924 5,727 6,614
Sales (million KRW) 6,627 8,957 6,627 8,478
Borrowings (million KRW) 2,816 3,093 2,816 3,179
ROA (%) 1.67 0.24 1.67 2.27
Operating Margin (%) 2.57 -0.09 2.57 3.15
Firm Age (years) 13.53 15.48 13.53 13.19
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years and the control group at 59.72 years.
These findings indicate that relatively young
and dynamic companies participated more
actively in the Value-up Program, or younger
companies with high growth potential were
prioritized in the program selection process.
Before matching, substantial characteristic
differences were observed between treatment
and control groups. The treatment group showed
relatively smaller scale in total assets (8.58
vs 8.67, log values) and sales (8.63 vs 8.70,
log values) compared to the control group,
but demonstrated better performance in ROA

(1.67% vs 0.24%) and operating margin

(2.57% vs -0.09%) .
Descriptive statistics for key variables across
the entire sample of 2,085 companies are

shown in Table 6.

4.2 Propensity Score Matching (PSM) Results

In the PSM-selected sample of 388 compa-
nies, the proportion of the treatment group
increased to 25.0% (97 companies). The dis-
tribution of key variables after matching showed
similar patterns to the full sample, but with
some extreme values adjusted, resulting in a

more stable distribution. Figure 1 shows the

(Table 6) Descriptive Statistics of Key Variables (Full Sample, N=2,085)

Variable Mean Std. Dev. Median Min Max
Dependent Variables
Employment Growth Rate (%) 13.67 73.50 0.00 -100.00 350.00
Sales Growth Rate (%) 36.76 91.61 17.51 -100.00 452.39
Operating Margin Change (%p) 0.44 22.45 0.81 -138.26 134.55
ROA Change (%p) 0.14 12.94 -0.12 -67.71 79.14
ROE Change (%p) 3.60 69.21 -0.73 -458.38 526.04
Covariates
Total Assets (million KRW) 6.869 5,417 5.872 540 105,701
Sales (million KRW) 8,849 10,883 5,837 0.00 154,937
Borrowings (million KRW) 3,080 2,130 2,537 0.00 33,246
ROA (%) 0.31 9.46 1.64 -59.73 25.95
Operating Margin (%) 0.03 14.93 2.66 -114.18 23.22
Firm Age (years) 15.39 6.97 13.85 4.63 59.72
Industry Dummies
Manufacturing Ratio 0.52 0.50 1.00 0.00 1.00
Wholesale/Retail Ratio 0.26 0.44 0.00 0.00 1.00
Construction Ratio 0.07 0.26 0.00 0.00 1.00
Other Services Ratio 0.15 0.36 0.00 0.00 1.00
YT M54 ®M6E 20264 12 1695
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(Figure 1) Covariate Balance Comparison Before and After Matching (Standardized Mean Difference)

standardized mean differences of covariates
before and after matching. It can be con-
firmed that effective matching was performed
for most covariates after matching.

For firm age, the treatment group (13.5
years) and control group (13.2 years) became
nearly similar, and the ROA difference also
significantly decreased with the treatment
group at 1.67% and control group at 2.27%.
These results indicate that matching was
performed effectively. Figures 2, 3, and 4
also confirm that the balance of covariates
between treatment and control groups was
greatly improved after matching.

Propensity score estimation results through
logistic regression analysis showed that all

covariates had significant effects on Value-up
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Program participation. In particular, total
assets, sales, borrowings scale, ROA, and op-
erating margin were confirmed as major pre-
dictive variables. The distribution of estimated
propensity scores secured sufficient common
support between treatment and control groups,
supporting the validity of matching.
Through nearest neighbor matching (1:3
ratio), a final 388 companies (97 treatment
group, 291 control group) were selected. During
the matching process, we set the caliper to
0.2 times the standard deviation of propensity
scores, and companies outside the common
support region were excluded from analysis.
Covariate balance testing results after
matching showed that balance was greatly

improved for most variables. This indicates
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that propensity score matching was effective
and selection bias was sufficiently controlled,
making reliable treatment effect estimation

possible.

4.3 Treatment Effect Analysis of Value-up
Program

4.3.1 PSM-Based Treatment Effect Estimation

Treatment effect estimation results for the
sample selected through propensity score
matching are as follows.

Average treatment effect estimation results
for the treated group showed statistically sig-
nificant results only for employment effects.
The employment growth rate was 20.66% (95%
confidence interval: 3.30-37.96), which was
statistically significant at the 1% level. In
contrast, sales growth rate (14.93%), oper-
ating margin change (3.49%p), ROA change
(2.05%p), and ROE change (1.90%p) were
all not statistically significant.

Average treatment effect on the controls

(ATC) estimation results also showed pat-

terns consistent with ATT. For employment
effects, ATC showed a significant increase of
16.73% (95% confidence interval: 1.50-32.10),
confirming the positive effect of the program.
In contrast, sales growth rate (16.42%) and
other performance variables such as profit-
ability indicators did not achieve statistical

significance.

4.3.2 PSM-DID Combined Analysis Results

Testing the parallel trend assumption, which
is a core assumption of DID analysis, showed
that the assumption was satisfied for most
dependent variables. Analysis of interaction
terms between treatment and control groups
during the pre-Value-up Program implementation
period (2019-2020) showed that employment,
sales, operating profit, and ROE were not
statistically significant, confirming the es-
tablishment of the parallel trend assumption.
However, for ROA, the p-value was 0.081,
close to the general criterion (p)0.1), requiring
careful interpretation.

PSM-DID treatment effect estimation results

(Table 7) PSM-Based Treatment Effect Estimation Results

Variable Estimate  95% CI Lower 95% CI Upper  Significance
Employment Growth Rate (%) 20.66 3.30 37.96 *
Sales Growth Rate (%) 14.93 -4.73 34.81
Operating Margin Change (%p) 3.49 -0.91 7.69
ROA Change (%p) 2.05 -0.38 4.50
ROE Change (%p) 1.90 -11.89 15.37
Note: * p(0.05. Estimate = PSM-based ATT, CI = confidence interval
BT Ap4 FMeE 20254 12¥ 1699
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(Table 8) Parallel Trend Assumption Test Results

Variable

Pre-period Interaction p-value

Test Result

Employment (log)
Sales (log)
Operating Profit
ROA

ROE

0.642 Pass
0.401 Pass
0.645 Pass
0.081 Borderline®
0.524 Pass

*Larger than lenient criterion (p ) 0.05) but smaller than general criterion (p)0.1), requiring careful interpretation

(Table 9) DID Estimation Results

Variable

Estimate Std. Error p—value Significance

Employment (log)
Sales (log)
Operating Profit
ROA (%p)

ROE (%p)

0.134
0.172
54.321
1.299
-0.632

0.052 0.010 *
0.064 0.008 **
53.013 0.306
0.564 0.022 *
2.634 0.810

Note: * p<0.05, ** p<0.01, *** p<0.001

showed somewhat different patterns from
PSM analysis. Employment effect was 13.4%
(p<0.05) and sales effect was 17.2% (p<0.01),
both statistically significant. Additionally, ROA
increased by 1.30%p (p{0.05), showing sig-
nificant improvement at the 5% level. In con-
trast, operating profit (54.32, p» 0.05) and
ROE (-0.63%p, p»0.05) were not statisti-

cally significant.

4.4 Hypothesis Testing Results

4.4.1 Employment Effect Analysis
(Hypothesis 1)

Hypothesis 1 Value-up Program participation
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will have a positive (+) effect on SME em-

ployment increase.

Employment effect analysis results showed
consistently strong positive effects across all
estimation methods. PSM analysis showed a
20.66% employment increase effect (confidence
interval: 3.30 37.96%), and PSM-DID anal-
ysis showed a 13.4% (p € 0.05) employment
increase effect. Through various robustness
tests, consistent employment creation effects
of approximately 13-15% were confirmed.

Therefore, Hypothesis 1 is accepted, and
the Value-up Program has demonstrated its

value as an employment-friendly growth policy.
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4.4.2 Sales Growth Effect Analysis
(Hypothesis 2)

Hypothesis 2: Value-up Program participation
will have a positive (+) effect on SME sales
growth.

Sales growth effects showed different re-
sults depending on the analysis method. PSM
analysis showed a 14.93% increase but did
not achieve statistical significance (confidence
interval: -4.73 34.81%). In contrast, PSM-
DID analysis confirmed a very significant
sales growth effect of 17.2% (p<0.01).

Based on PSM-DID analysis
Hypothesis 2 is accepted, and strong sales

results,

growth effects appeared even after controlling

for time-invariant individual characteristics.

4 .4.3 Profitability Improvement Effect
Analysis (Hypothesis 3)

Hypothesis 3. Value-up Program participation
will have a positive (+) effect on SME profit-

ability improvement.

Profitability indicator analysis results showed
inconsistent patterns. Operating margin and
ROE were not statistically significant in most
analyses. However, for ROA, PSM-DID anal-
ysis showed a significant improvement of 1.3%p
increase (p<0.05), but there are some con-

cerns in pre-trend testing, requiring careful
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interpretation.

The limited profitability improvement effects
reflect the characteristic that restructuring
effects manifest in the long term. Therefore,

Hypothesis 3 is partially accepted.

4.4.4 Need for Additional Analysis

To distinguish whether the employment and
sales growth effects confirmed in this study
represent simple scale expansion or genuine
productivity improvement through qualitative
growth, additional analysis is needed. It is
necessary to verify whether the Value-up
Program contributes to improving companies’
essential competitiveness through analysis of
productivity indicators such as labor pro-
ductivity (sales/number of employees) or as-
set efficiency (sales/total assets).

Additionally, the Value-up Program is div-
ided into Value-up (I), which is independent
support from the Korea Credit Guarantee
Fund, and Value-up (I1), which is joint support
with partner banks. Analyzing effect differ-
ences according to support methods could pro-
vide useful implications for policy design. Such
segmented analysis is expected to help identify

which support elements are more effective.

4.5 Robustness Testing

4.5.1 Placebo Test Results

To verify the reliability of analysis results,
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(Table 10> Placebo Test Results

Variable False Treatment Effect p-value Test Result
Employment (log) -0.018 0.642 Pass
Sales (log) 0.081 0.401 Pass
Operating Profit -23.141 0.645 Pass
ROA -1.341 0.081 Caution
ROE -2.834 0.524 Pass

Note: Placebo test performs DID after setting treatment time to a fake year. If p-value > 0.1, there are no statisti-

cally significant false effects, thus judged as “Pass”

placebo tests were conducted. Setting the pe-
riod before Value-up Program implementation
(2019 —2020) as a virtual treatment period,
analysis showed that false treatment effects
did not appear in most variables.
Employment, sales, operating profit, and ROE
all passed placebo tests with p) 0.1, confirming
no differences in pre-trends. However, ROA
showed p=0.081, close to the 10% significance
level, requiring careful interpretation, which
is consistent with the parallel trend assump-
tion test results. The Value-up Program's ef-
fects on employment and sales growth can be
interpreted as robust causal effects, but ROA-

related results need more careful interpretation.
4.6 Additional Analysis

4.6.1 Insolvency Risk Analysis

Insolvency risk analysis using Propensity
Score Weighting (PSW) methodology confirmed

statistically significant insolvency prevention

effects of the Value-up Program. PSW adjusts
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covariate imbalances between treatment and
control groups through Inverse Probability of
Treatment Weighting (IPTW), having the
advantage of effectively controlling for un-
observed selection bias.

Examining the insolvency status of analysis
target companies, among 3,405 total compa-
nies, the insolvency rate of 125 treatment
group companies was 16.0% (20 cases), while
the insolvency rate of 3,280 control group
companies was 18.1% (594 cases). After PSM
matching, 375 control group companies with
characteristics similar to the treatment group
were selected, with their insolvency rate rising
to 20.0% (75 cases).

Analyzing yearly insolvency occurrence pat-
terns, no insolvencies occurred in the treatment
group in 2021, the first year of program im-
plementation, but small-scale insolvencies be-
gan appearing from 2022 onwards. Particularly,
it peaked at 10 cases in 2023 and showed a
decreasing trend to 8 cases in 2024,

Examining specific analysis results, sig-

nificant insolvency reduction effects were con-
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(Table 11) Insolvency Status Descriptive Statistics

Category Total. Insolvept Insolvency Rate Notes
Companies Companies (%)
Before Matching
Treatment Group 125 20 16.0 Value-up Participants
Control Group 3,280 594 18.1 Total Non-participants
Total 3,405 614 18.0 Total Population Basis
After Matching
Treatment Group 125 20 16.0 Value-up Participants
Control Group 375 75 20.0 Matched Non-participants
Total 500 95 19.0 Matched Total

Note: Insolvency rate is the ratio (%) of insolvent companies to total companies in each group. Before matching is
based on total population, after matching is based on 1:3 matching results.

(Table 12) Insolvency Risk Analysis Results (PSM-based)

Estimation Method  Effect Estimate (%p) 95% CI Lower  95% CI Upper  Significance
ATT -3.67 -8.53 3.06
ATC -5.34 -7.13 -3.57 *
ATE -4.76 -6.54 -3.00 ¥

Note: * p{0.05. Each figure represents the average treatment effect on insolvency risk (e.g., insolvency dummy).

firmed with ATC estimation showing -5.3%p
(p<0.01) and ATE estimation showing 4.8%p
(p<0.01). However, ATT estimation was not
statistically significant. These results suggest
that the Value-up Program can bring greater
insolvency prevention effects to companies
with relatively better financial conditions,
reflecting the characteristics of proactive
restructuring.

From a policy perspective, ATC estimates
being larger than ATT means that among
companies currently not participating in the
program, there exist companies that could

obtain greater insolvency prevention effects
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if they participated. These PSW analysis re-
sults, together with employment and sales
growth effects confirmed in propensity score
matching analysis, are evaluated as important
evidence proving the multifaceted policy ef-
fects of the Value-up Program.

4.7 Comprehensive Analysis Results

Propensity score matching analysis confirmed
strong significance (20.66%p. p{0.05) only
for employment effects. Other performance
indicators showed positive directions but failed

to achieve statistical significance. This is in-
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terpreted as showing the limitations of cross-
sectional analysis.

PSM-DID analysis confirmed significant
effects in more diverse indicators than PSM-
only analysis. Statistically significant im-
provements appeared in employment (13.4%,
p<0.05), sales (17.2%, p<0.01), and ROA
(1.30%p, p<0.05). This demonstrates the
advantages of combining DID methodology,
which can capture dynamic effects over time,
with PSM methodology, which controls for
selection bias.

Consistent results were derived from all ro-
bustness tests including parallel trend as-
sumption testing and placebo testing, secur-
ing analysis reliability. Particularly, the in-
solvency risk reduction effect is an important
finding showing the Value-up Program’'s ad-

ditional policy value.

V. Conclusions and Implications

5.1 Research Results Summary

This study empirically analyzed the effects
of the Korea Credit Guarantee Fund's Value-
up Program on SME employment and finan-
cial performance using PSM-DID methodology.
Analyzing 2,085 SMEs using 6-year data
from 2019-2024, the following findings were

discovered.
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Strong effects were confirmed in job crea-
tion with PSM analysis showing 20.66% (p ¢
0.05) and PSM-DID analysis showing 13.4%
(p €0.05). Sales growth showed significant
improvement of 17.2% (p<{0.01) in PSM-DID
analysis. In PSM-DID analysis, ROA improved
by 1.30%p (p (0.05), but operating margin
and ROE were not significant. Insolvency
risk analysis confirmed significant prevention
effects of -4.8%p (p<0.01) based on ATE.
Robustness testing also derived consistent
results, proving the causal effects of the

Value-up Program.

5.2 Theoretical Implications

This study made academic contributions in
three aspects. First, this study strengthens
the empirical foundation of proactive policy
intervention by conducting the first empirical
analysis of proactive restructuring policy ef-
fectiveness in the Korean context. The findings
demonstrate that early intervention programs
can generate positive employment and growth
effects, providing evidence for the effective-
ness of preventive approaches over traditional
ex-post restructuring.

Second, it enhanced methodological rigor in
policy effect estimation by simultaneously
controlling for selection bias due to observable
characteristics and time-invariant character-
istics through combined PSM-DID methodology.

This methodological contribution addresses
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the limitations of previous descriptive and
cross—sectional guarantee system studies by
strengthening causal inference through rig-
orous quasiexperimental design, providing a
more robust framework for policy evaluation.
Third, it systematically identified the lag struc-
ture of policy effects, proving the importance

of long-term perspective policy evaluation.

5.3 Policy Implications

The empirical analysis results of this study
provide the following implications for SME
support policy design and operation.

First, the significant job creation and in-
solvency prevention effects of the Value-up
Program prove that proactive restructuring is
more efficient than post-crisis restructuring.
Since proactive intervention before compa-
nies fall into serious management crises is
effective in preventing corporate bankruptcy
and social costs, the government should ex-
pand proactive restructuring programs and
strengthen early warning systems.

Second, the strong job creation effect (13.4
-20.66%) of the Value-up Program shows that
it has meaning as an employment-friendly
growth policy beyond simple corporate support.
Future SME support policy design should in-
clude job creation effects as key evaluation
indicators and strengthen employment-friendly
policy elements.

Third, the importance of long-term per—
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spectives in SME support policy evaluation is
emphasized. Policy evaluation systems should
move away from short-term performance in-
dicator focus and establish 3-5 year long-term
tracking systems.

Fourth, the limited effectiveness of profit-
ability indicators requires careful interpretation
regarding the Value-up Program’s character-
istics and policy objectives. While employment
and sales showed significant increases in this
study, profitability indicators showed limited
improvement, which can be interpreted not as
policy failure but due to the following factors.

First, the Value-up Program’s essential
purpose lies in enhancing continuing enter-
prise value for ‘companies with growth po-
tential but temporarily vulnerable manage-
ment conditions.” This means it is a policy
supporting companies facing short-term diffi-
culties but with long-term potential, rather
than selecting and supporting companies with
already excellent profitability.

Second, the time lag problem in restructuring
program effect realization. Employment ex-
pansion and sales growth are relatively ob-
servable in the short term, but productivity
and profitability improvements have charac-
teristics of appearing long-term after com-
pletion of management system reorganization,
workforce reallocation, and business struc-
ture reform.

Third, the need for phased approaches to

quantitative and qualitative growth. For com-
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panies in crisis situations, securing corporate
survival through employment stability and
sales recovery first, then gradually improving
efficiency and profitability, may be a rational
recovery path.

From this perspective, future policy im-
provement directions should develop compre-
hensive corporate value enhancement pro-
grams beyond simple financial support, in-
cluding management strategy consulting and
technology innovation support, while requiring
phased goal setting and long-term performance
measurement in policy evaluation. Additionally,
establishing customized support systems
considering industryspecific and scale-specific

characteristics is required.

5.4 Research Limitations and Future Research
Directions

This study has the following limitations.

First, unobservable selection bias problems.
Value-up Program participation is determined
through companies voluntary applications
and Korea Credit Guarantee Fund screening,
where unobserved factors such as CEO’s man-
agement improvement will, organizational
change acceptance, and companies potential
recovery capability may influence the process.
While substantial selection bias was con-
trolled through PSM-DID methodology, po-
tential bias from these unobservable charac-

teristics cannot be completely eliminated.
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Second, survivor bias problems. This study
constructed a balanced panel targeting only
companies with consecutive financial state-
ments from 2019-2024. Companies that ex-
ited during this period were excluded from
analysis, and if systematic differences exist
in corporate survival rates by program par-
ticipation, bias may occur in estimation results.
Particularly considering the Value-up Program’s
insolvency prevention effects, such survivor
bias may lead to underestimating program
effects.

Third, analysis during the program support
period. The Value-up Program provides 3-year
support (2021-2024), and our analysis period
(through 2024) captures effects while firms
are still receiving program support. This means
observed effects may partly reflect ongoing
program assistance rather than sustainable
post-program improvements. The distinction
between temporary support effects and per-
manent structural improvements cannot be
fully disentangled until firms complete the
program and operate independently.

Fourth, overlap with pandemic period problems.
The Value-up Program implementation period
(2021) coinciding with COVID-19 pandemic
presents structural limitations in completely
separating external shock impacts. While
partially controlled through industry-specific
fixed effects, complete removal of pandemic’s
heterogeneous impacts on companies has

limitations.
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Fifth, limited generalizability due to sam-
ple restrictions. This study's findings apply
specifically to firms within the pre-selected
candidate pool that met the program’s eligi-
bility criteria. These firms represent a par-
ticular subset of financially vulnerable but
potentially viable SMEs, and results cannot
be extrapolated to: (1) the broader SME pop-
ulation, (2) firms in severe financial distress
beyond program criteria, or (3) healthy firms
not facing financial difficulties. The analysis
provides valid causal estimates for the effect
of the program on eligible firms, but external
validity to other firm populations remains
constrained.

Future research should address endogeneity
resolution using instrumental variables, se-
curing longer analysis periods, decomposing
effects by program components, analyzing
heterogeneous effects by industry and region,
and evaluating policy efficiency through cost-
benefit analysis.

This study has academic significance as the
first empirical analysis of proactive restructuring
policy effectiveness and policy significance in
presenting effective operational measures for
SME support policies. Future follow-up re-
search is expected to derive deeper under-
standing of proactive restructuring policies

and policy improvement measures.
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(Appendix)

A Organizational Background and Program Details

1. Korea Credit Guarantee Fund: Historical Background and Functions

The Korea Credit Guarantee Fund (KODIT) was established in June 1976 under the Korea Credit
Guarantee Fund Act as a special corporation with the purpose of facilitating corporate financing by
guaranteeing debts of companies with weak collateral capacity, thereby contributing to the establishment
of sound credit order and balanced national economic development. As a key component of Korea's
SME support infrastructure, KODIT addresses market failures in SME financing through various

guarantee services.

(Table A.1) Major Functions of Korea Credit Guarantee Fund

Function Category Function Description

Credit Guarantee General guarantee services providing guarantees for various debts
that SMEs with weak collateral capacity bear to financial institutions

Securitization Guarantee Guarantee services for securitized securities issued based on securitized
assets of SPCs (Special Purpose Companies)

Company Investment services acquiring securities of companies

Guarantee-linked Investment with established credit guarantee relationships

Comprehensive Credit Services for systematically collecting, analyzing,
Information Management managing, and providing corporate credit information
Credit Insurance Services to prevent chain bankruptcies by compensating for losses

due to uncollectible accounts receivable (bills and trade receivables) of SMEs

(Accounts Receivable Insurance)

Industrial Infrastructure Guarantee services for project financing for
Credit Guarantee industrial infrastructure construction
Corporate Consulting Services providing consulting for SMEs including management diagnosis,

technology evaluation, and restructuring

Startup Company Support Guarantee support for startup companies and customized support by growth
stage
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2. Value-up Program: Detailed Components and Support Mechanisms

The Value-up Program, introduced in 2019, is defined as “a recovery support program to enhance
continuing enterprise value and prevent insolvency by providing solutions necessary for corporate
improvement led by the Korea Credit Guarantee Fund for SMEs with growth potential but temporarily
vulnerable management conditions.”

The main support content of the Value-up Program consists of the following elements:

(1) Management Diagnosis and Consulting Provision: Experts comprehensively diagnose companies’
financial status, management structure, and business models and present customized improvement
plans.

(2) Financial Structure Improvement Support: Through guarantee fee and interest rate adjustments
and new funding support, it helps reduce companies’ financial burden and secure liquidity.

(3) Business Structure Reorganization Support: It improves companies business structure through
elimination of low-profitability business divisions, strengthening core competencies, and
discovering new businesses.

(Table A.2) Comparison of Value-up (I) and Value-up (II) Programs

Category Value-up (I) Value-up (1)
Support Entity KODIT only KODIT + Partner banks jointly
Target Companies KODIT claims 30% or more KODIT + Partner banks combined claims over 50%
Partner Banks IBK, Nonghyup Bank, Hana Bank

Common Support Content
+ External expert consulting

KODIT Support + New guarantees, preferential
guarantee fees
* Full maturity extension
+ Up to 2.0%p interest rate reduction
for new guaranteed loans

Partner Bank * 0.5%p-2.0%p interest rate reduction for
Support existing loans
+ Waiver of prepayment penalties and other fees
+ Full maturity extension

Procedural Relatively simple Additional procedures such as partner bank
Complexity recommendation letters

As of 2021, partner banks participating in the Value-up (II) Program include Industrial Bank of
Korea (agreement signed August 2019), Nonghyup Bank (August 2020), and Hana Bank (November
2020). The distinction between Value-up (I) and (II) programs reflects different levels of financial
institution involvement and support intensity, which may lead to heterogeneous treatment effects
in the empirical analysis.
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