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The sluggish growth of the Korean economy’s total factor productivity (TFP) is closely
related not only to the slowdown in technological advancement but also to the rising
allocative inefficiency. Allocative efficiency refers to the extent to which resources are
distributed in proportion to firm productivity, as a key factor in boosting economic growth

even under the same level of technology and total factor inputs.

An estimation of the extent of factor misallocation among domestic firms, following the
methodology of Hsieh and Klenow (2009), reveals that allocative inefficiency in the Korean
economy has significantly widened over the past 30 years. In particular, such inefficiency in
the service sector has increased more rapidly than in manufacturing, a trend that has become

more pronounced following the 2008 global financial crisis and the COVID-19 pandemic.

Allocative inefficiency has increased primarily among high-productivity firms under-
endowed with resources, with a notable rise in the share of those under-endowed with
capital relative to labor, especially in the service sector and among startups. Meanwhile,
the share of low-productivity firms over-endowed with resources has hovered at a certain level
without declining over the past 30 years, thereby making no contribution to the reduction of

allocative inefficiency.

Therefore, to achieve sustainable growth through improved productivity across the entire
economy, it is essential to fundamentally improve the inefficient resource allocation
structure. To do so, the financial system and access to capital markets should be improved
first so that high-productivity firms and innovative startups can smoothly secure funding and
grow. Second, excessive protection for low-productivity firms should be eased to encourage

the efficient reallocation of resources to high-productivity firms. Establishing an efficient
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resource allocation structure through these measures will enhance aggregate TFP in the Korean

economy, solidifying the foundation for long-term sustainable growth and competitiveness.
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. Introduction

Generally, in the early stages of economic
the

production factors (such as labor and capital) is

growth, guantitative  expansion  of
the primary driver of growth. However, as an
economy matures, the efficiency with which
these resources are utilized becomes the key
determinant of sustainable growth. Total factor
productivity (TFP), a key indicator of this
efficiency, is a concept that can explain
productivity not only at the economy-wide level
but also at the industry and firm levels. In
Korea's case, labor and capital made significant
contributions during the initial growth phase.
More recently, however, labor's contribution
has declined due to demographic changes,
while capital’s contribution has also diminished
due to sluggish investment and a fall in the
marginal productivity of capital (<Figure 1>).
This suggests that TFP should become a more
important driver of future sustainable growth.
However, TFP growth in the Korean economy
has been time,

slowing over making it

imperative to identify the causes of this

slowdown and devise measures  for

improvement.

<Figure 1> Analysis of Contributions to
the Potential Growth Rate”
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Note: 1) Based on the average of results from the
production function model and the
multivariate filtering model.

Source: Eunkyung Lee et al. (2024).

TFP is determined by various factors,
including technological advancement, allocative
efficiency, and social infrastructure. Among
these, allocative efficiency serves as a key driver
that can enhance economic growth even under
the same level of technology and total factor
inputs. It refers to the extent to which more
capital and labor are allocated to high-
productivity firms and relatively fewer to low-
When

efficiently allocated, aggregate output can be

productivity ~ firms. resources are

maximized, but if low-productivity firms are
high-

to secure sufficient

over-endowed with resources or
productivity firms fail
resources, resource misallocation occurs. This
leads to inefficiency and acts as a constraint on
growth. " As a result, recent studies have
empirically examined the impact of allocative
inefficiency on economic growth (Restuccia and
Rogerson, 2008; Hsieh and Klenow, 2009; Bils et
al, 2021). In particular, the slowdown in Korea's

TFP growth rate since the 2008 global financial

1 Baily et al. (1992) and Foster et al. (2001) empirically demonstrated that a significant portion of aggregate

productivity growth comes from the reallocation of resources toward high-productivity firms.
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crisis, compared with OECD countries, has been
found to be attributable primarily to a decline
in allocative efficiency, rather than to a
deceleration advancement

(Do-wan Kim et al.,, 2017).2

in technological

<Figure 2> Determinants of TFP
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Source: Chung Gu Chee and Won Suk Chung (2015).

Existing domestic studies on allocative
efficiency have primarily focused on the
manufacturing sector, while comparisons of
allocative inefficiencies across industries and
analyses of such inefficiency in the service
sector remain relatively scarce (Chung Gu Chee
and Won Suk Chung, 2015; Kim et al, 2017;
Yong Rin Park et al, 2021; Taehoon Kim and
Sung Wook Hong, 2022; Choi and Roh, 2023).
This paper measures inter-firm allocative
inefficiency within each industry, including not
only manufacturing but also services, and
empirically analyzes its impact on the slowdown
in aggregate TFP. To this end, allocative
inefficiency was quantitatively measured and
compared across industries, following the Hsieh
and Klenow (2009) model.
shows that

The analysis allocative

inefficiency in the Korean economy has steadily
increased over the past 30 years. Specifically, by
industry, such inefficiency among firms in the
service sector has widened more significantly
than in the manufacturing sector, with this
trend becoming even more pronounced
following the 2008 global financial crisis and
the 2020 pandemic. Allocative inefficiency
mainly arose in the process of capital allocation,
primarily due to insufficient capital reserves at
firms with otherwise high productivity, i.e.,
capital under-endowment of high-productivity
firms. This phenomenon has been especially
evident among startups and within the service
sector. Meanwhile, the share of low-
productivity firms over-endowed with labor and
capital has remained at a certain level without
declining. Estimates suggest that the alleviation
of such inefficiency would have led to a higher
aggregate TFP growth rate in the Korean
economy over the past three decades. This
highlights the need for policy efforts to improve
financing conditions for high-productivity firms
and to reduce factor market distortions, thereby
promoting the allocation of resources in
proportion to productivity.

This paper is organized as follows. Section
IT estimates the extent of allocative inefficiency
as a cause of the slowdown in TFP growth.
Section I analyzes the characteristics of the
widening allocative inefficiency. Section IV
summarizes the analysis results and presents

policy implications.

2 In fact, allocative efficiency declined by 0.6 percentage points after the 2008 global financial crisis (2011-15

vs. 2001-07), whereas the OECD average showed little change during the same period. In contrast, the

slowdown in technological progress was similar for both Korea and the OECD, at approximately 1.5

percentage points (Do-wan Kim et al., 2017).



Il. Estimation of Allocative

Inefficiency

1. Estimation Methodology and Data

1.1 Methodology

This paper, in line with Chung Gu Chee and
Won Suk Chung (2015), estimates allocative
inefficiency using the Hsieh and Klenow (2009)
methodology (hereafter, the “HK model”).? The
HK model is based on the assumption that in
the absence of factor market distortions, the
marginal revenue productivity of all firms within
the same industry will equalize. Marginal
revenue productivity refers to the additional
revenue that can be generated from using one
more unit of input, and it is divided into the
marginal revenue productivity of capital (MRPK)

and the marginal revenue productivity of labor

(MRPL).
The model measures the extent of
allocative inefficiency through total factor

productivity (TFP) gains, which represent the

expected improvements in TFP  when

distortions in factor allocation are eliminated

and factors of production are allowed to move
freely. A larger TFP gain indicates greater
potential for improving resource allocation,
thereby indicating a higher level of allocative
inefficiency at present. Meanwhile, this model
analyzes allocative inefficiency from a social
planner's perspective, assuming that individual
firms maximize their profits under the given

state of resource allocation.*

1.2 Data

To estimate allocative inefficiency by

industry, microdata from Statistics Korea's
Mining and Manufacturing Survey and firm-
level financial data® from Value-Search were
used. The analysis was conducted on annual
data from 1992 to 2022, using microdata
available from the Mining and Manufacturing
Survey.®

The Mining and Manufacturing Survey
provides extensive data on establishments with
10 or more employees nationwide, but its
coverage is confined to the manufacturing
sector.” In contrast, although Value-Search
covers listed and externally audited firms,
resulting in a relatively smaller sample size, it

offers the advantage of encompassing both the

3 See <Box> "Overview and Parameter Settings of the Hsieh and Klenow (2009) Model.”

4 An individual firm is assumed to maximize profits subject to exogenously given constraints such as the wage

rate and the interest rate.

> In the analysis of all industries, finance and insurance, public administration, and real estate were excluded,

as their production and financial structures are qualitatively different from those of other industries.

6 The year 2010, when the Economic Census was conducted, was excluded from the analysis sample to

maintain data consistency with other years, as tangible fixed assets were surveyed at the enterprise level,

not the establishment level.

7 Since the data covered establishments with 5 or more employees until 2006 and those with 10 or more

employees from 2007 onwards, the analysis was limited to establishments with 10 or more employees for

the entire period to maintain consistency.



manufacturing and service sectors, thereby

enabling cross-industry comparisons.
Accordingly, the results of analysis using the
Value-Search data are more useful for the
comparative analysis of trends over time and
industry-specific  characteristics, than for
interpreting absolute figures. In addition, while
the unit of analysis is each establishment® in
the Mining and Manufacturing Survey and each
enterprise in Value-Search, this paper uses the
term "firms" to include both for convenience.
Specifically, the firm-level data used in the
(four-digit)

Standard Industrial Classification (KSIC) codes,®

analysis includes the Korean
value added,' year of establishment, labor
costs,’! tangible fixed assets, and rent. Labor
input was measured using labor costs instead
of the number of employees to reflect labor
quality. Capital input was applied based on
tangible assets across all industries, taking into
account both cross-industry comparability and
differences in accounting practices for various
asset types. For the service sector, where the
share of intangible assets—which are more
difficult to measure than tangible assets—is
high, estimates of capital input and allocative
inefficiency may be limited in fully reflecting

reality.

2. Estimation Results

The estimated trend of allocative
inefficiency in the Korean economy based on
the above model and data shows that such
inefficiency has steadily widened over the past
30 years. First, the analysis based on the Mining
and Manufacturing Survey indicates that
resource misallocation has accelerated the
productivity slowdown since the mid-2000s,
leading to a significant increase in allocative
inefficiency in the manufacturing sector as of
2022 (<Figure 3>).

<Figure 3> Allocative Inefficiency in the

Manufacturing Sector”

(%)
120
<
100 2001-2010 77777 B
Average: 69. 2011-2019
80 Average: 99.4
2020-2022
60 ‘ Average:
.. -z 108.0

40 1992-2000
Average:

54.0
20

0
92 96 00 04 08 13 17 21

Note: 1) Allocative inefficiency measured by TFP gains.

Source: Mining and Manufacturing Survey; authors’

estimations.

8 A single enterprise may operate multiple establishments (units that carry out production activities at specific
g p y op p Yy p p

locations, such as individual factories, workshops, or offices). However, the Mining and Manufacturing Survey

alone makes it difficult to aggregate establishment-level data to the enterprise level.

9 Based on the KSIC (11th revision).

10 Unlike the Mining and Manufacturing Survey, the Value-Search data does not include a separate item for

value added, and thus, it was calculated as the sum of “labor costs, depreciation expenses, rent, and taxes

and dues” in line with the Statistics Korea definition.

" For labor costs (including employee benefits), severance pay was excluded since the practice of reporting it

varies across firms.



The trend of industry-specific allocative
inefficiency in the manufacturing sector reveals
that since the mid-2010s, allocative inefficiency
in the IT sector'® has somewhat eased, whereas
in the non-IT sector, it has continued to

deteriorate (<Figure 4>).

<Figure 4> Allocative Inefficiency in IT and

Non-IT Manufacturing®
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Note: 1) Allocative inefficiency measured by TFP gains.
Source: Mining and Manufacturing Survey; authors’

estimations.

Next, the estimated trend of allocative
inefficiency based on the Value-Search data
indicates that the manufacturing sector displays
a pattern similar to the analysis findings based
on the Mining and Manufacturing Survey data,
although the absolute level of inefficiency
differs between the two datasets (<Figure 5>).
It was found that allocative inefficiency
temporarily decreased after the 1997 Asian
financial crisis but worsened considerably
following the 2008 global financial crisis and
the COVID-19 pandemic.

Meanwhile, allocative inefficiency in the
service sector has been found to be even
greater than in manufacturing (Choi and Roh,
2023). Similar results are also observed in

analyses for other countries (Garcia-Santana

and Ramos, 2015; Dias et al.,, 2020; Benkovskis,
2018), and are generally attributed to structural
factors, such as price and labor market rigidities
and a high share of informal and small firms, as
well as inherent features of the service sector,
including heterogeneity in productivity, scale,

and age distribution.

<Figure 5> Allocative Inefficiency by Industry”
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Note: 1) Allocative inefficiency measured by TFP gains.

Source: Value-Search; authors’ estimations.
Meanwhile, with regard to data

measurement errors, three aspects were
examined, in line with Chung Gu Chee and Won
Suk Chung (2015): errors in data entry by survey
respondents, classical measurement errors, and
calculation errors arising from changes in the
KSIC. However, these errors did not have a

significant impact on the estimation results.

12 Industry codes corresponding to IT industries under the 11th revision of the KSIC were used.



lll. Characteristics of the Widening

Allocative Inefficiency

Before examining the characteristics of the
widening allocative inefficiency in the Korean
economy, it is necessary to first clarify the
meaning of such inefficiency and the economic
implication of TFP gains as a measure of
allocative inefficiency.

The widening allocative
that  the

misallocation has increased among firms with

inefficiency

indicates extent of factor
different productivity levels. In other words,
this phenomenon represents the deepening
misallocation of production factors, whereby
resources are under-allocated to firms whose
productivity is relatively higher than the

industry average and over-allocated to those
with relatively lower productivity.

According to the Hsieh and Klenow (2009)
model, TFP gains can be decomposed into the
physical productivity gap (TFPQ,;/TFPQ,) and
the revenue productivity gap (TFPR,;/TFPRy)
between individual firms and the industry
average.' Physical productivity refers to the
amount of output that a firm can produce with
given inputs of labor and capital, regardless of
market Revenue

prices. productivity, by

contrast, is a price-adjusted concept that
represents the revenue (in monetary terms)

generated per unit of input (<Figure 6>).

<Figure 6> Economic Implication of TFP Gains
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The revenue productivity gap serves as an

important indicator for assessing whether
production factors are appropriately allocated
among individual firms. For example, if a firm's
revenue productivity exceeds the industry
average (TFPR gap > 1), this means that the
firm, while

individual maximizing  profits

through the capital and labor given, is
generating higher returns than the industry
average. From a social planner's perspective,
this implies an incentive to allocate additional
resources to the firm, and that it is currently
under-endowed with resources. In contrast, if a
firm’'s revenue productivity falls below the
industry average (TFPR gap < 1), this means
that the firm is generating lower returns than
the industry average, suggesting that it is over-
endowed with resources from a social planner’s
perspective. As such, under the assumption that
physical  productivity = remains  constant,
reallocating resources from firms with TFPR
gaps below 1 to those with TFPR gaps above 1
can improve aggregate TFP at the industry level.

For convenience, the revenue productivity gap

(TFPR,;/TFPR,) is hereafter referred to as the

3 For ease of interpretation, the productivity gaps—both physical and revenue—are expressed as ratios, with

the industry average in the denominator and the individual firm’s value in the numerator. For more details

on the decomposition equations for TFP gains, see <Box> "Overview and Parameter Settings of the Hsieh

and Klenow (2009) Model.”



factor holding ratio.
When productivity gap
(TFPQ,;/TFPQg) and the factor holding ratio

the physical

(TFPR,;/TFPR,) are plotted as a joint probability
distribution, the productivity and the factor
holding ratio of an individual firm can be
simultaneously identified. For example, the
upper-right area (A) in <Figure 7> represents
firms with productivity above the industry
average but with a factor holding ratio below
one, while the lower-left area (B) represents firms
with productivity below the industry average but
with a factor holding ratio above one. Under
efficient allocation, all points would be
concentrated near the center (around zero) of
the joint probability distribution, regardless of
productivity gaps. In this case, there would be
no further scope for aggregate TFP improvement
at the industry level, and the TFP gain would be
zero.

Characteristics of the widening allocative
inefficiency in the Korean economy can be
First,
inefficiency has worsened primarily among high-

with

summarized as follows. allocative

productivity  firms  under-endowed
resources. Second, within this group, the share
of firms under-endowed with capital has risen
notably, particularly in the service sector and
among startups. Third, while the influence of
low-productivity, over-endowed firms has not
shown a clear upward trend, their share has

remained at a certain level without declining.

1. Widening Allocative Inefficiency
Primarily among “High-productivity,

Under-endowed” Firms

(Comparison of Factor Holding Ratios)

<Figure 7>, based on the above criteria,
that the TFP in

manufacturing due to resource misallocation is

indicates decline of
the result of relatively fewer resources being

allocated to high-productivity firms and
relatively more resources being allocated to
low-productivity firms.™ This finding is also
observed in industry-specific analyses using the
Value-Search data, where the share of such
firms is shown to be much larger in services

than in manufacturing (<Figure 8>).

<Figure 7> Joint Probability Distribution of
the Physical Productivity Gap and
the Factor Holding Ratio in

Manufacturing”??
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Notes: 1) Horizontal axis (x-axis): factor holding ratio; Vertical

axis (y-axis): physical productivity gap.

4 Since 1992, the horizontal spread of the distribution has widened. This means that under a given distribution

of physical productivity, the variance of factor folding ratios (TFPR,; /TFPRy) relative to the industry average

has increased, implying a deepening degree of resource misallocation.
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2) On the horizontal axis, values to the right of zero
indicate under-endowment of factors, while those
to the left indicate over-endowment of factors.

3) Area A (B) denotes firms with high (low)
productivity levels to which relatively fewer (more)

resources are allocated.

Source: Mining and Manufacturing Survey; authors’
estimations.
<Figure 8> Scatter Plot of Physical
Productivity Gaps and Factor
Holding Ratios by
Industry?3
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axis (y-axis): physical productivity gap.
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indicate under-endowment of factors, while those
to the left indicate over-endowment of factors.

3) Area A (B) denotes firms with high

productivity levels to which relatively fewer (more)

(low)

resources are allocated.

Source: Value-Search; authors' estimations.
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the

distribution in <Figure 7> does not readily

Meanwhile, joint probability
allow for an immediate visual assessment of

whether under-endowment or  over-
endowment of resources has had a greater
impact on the widening allocative inefficiency.
However, the kernel density function of the
factor holding ratio gap (<Figure 9>) shows
that the right-hand tail of the 2022 distribution
has become noticeably thicker compared with
1992, indicating a relatively greater increase in
the

share of firms under-endowed with

resources.

<Figure 9> Kernel Density Function of the

Factor Holding Ratio Gap in
Manufacturing™?
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Source: Mining and Manufacturing Survey; authors’

estimations.



(Simulation Results)

To examine in greater detail whether
"high-productivity, under-endowed” or “low-
had a

greater impact on the widening allocative

productivity, over-endowed” firms
inefficiency, a counter-factual simulation was
conducted as described below.

The simulation results show that when the
group of high-productivity, under-endowed
firms (top 10 percent in both factor holding
ratio and physical

productivity gaps) are

excluded, allocative inefficiency declines
substantially. These findings are consistently
confirmed in analyses using both the Mining
and Manufacturing Survey and Value-Search
data (<Figure 10> and <Figure 11>). In contrast,
when  excluding low-productivity, over-
endowed firms (bottom 10 percent in both
factor holding ratio and physical productivity
gaps), the degree of allocative inefficiency did
not change significantly. This suggests that low-
productivity, over-endowed firms have not
made a significant contribution to the growing
allocative inefficiency, which is discussed in
more detail in Section 3 below.

Excluding the group of high-productivity,
under-endowed firms highlighted that the gap
with the “all firms included (baseline)” scenario
has continuously widened, especially since 2008.
This indicates that since the global financial
crisis, the growing share of high-productivity,
under-endowed firms has had an expanding
impact on allocative inefficiency in the Korean
economy. In other words, the increase in
allocative inefficiency can be interpreted as
being mainly attributable to high-technology
firms factors of

holding relatively fewer

production compared with their productivity.
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<Figure 10> Simulation Results of
Allocative Inefficiency
in Manufacturing”
(%)
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Note: 1) Low-productivity, over-endowed firms are
classified as those falling in the bottom 10
percent of the factor holding ratio and
physical productivity gaps, while high-
productivity, under-endowed firms are
classified as those in the top 10 percent.

Sources: Mining and Manufacturing Survey; authors’

estimations.

In addition, as shown in <Figure 11>, the
impact of high-productivity firms on allocative
inefficiency was more pronounced in the
service sector. In particular, after the pandemic,
TFP gains decreased even more significantly
when high-productivity, under-endowed firms
in the service sector were excluded. This
suggests that the post-pandemic widening of
allocative inefficiency in the service sector is
largely attributable to the under-endowment of
production factors among high-productivity
firms. This finding also appears to be related to
the worsening inefficiency of the production
structure in high-value-added service sectors
such as information and communication and
professional, scientific, and technical services, as
noted in a recent study by Sunyoung Jung et

al. (2025). The decline in efficiency in these



sectors appears to stem not only from

stagnation in technological advancement
following the pandemic, but also, to a large
extent, from allocative inefficiency, such as
accumulation and

sluggish physical capital

lower resource utilization.

<Figure 11> Simulation Results of Allocative

Inefficiency by Industry?
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Note: 1) Low-productivity, over-endowed firms are
classified as those falling in the bottom 10
percent of the factor holding ratio and
physical productivity gaps, while high-
productivity, under-endowed firms are
classified as those in the top 10 percent.

Sources: Value-Search; authors' estimations.
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2. Sharp Increase in Share of Firms

Under-Endowed with “Capital,”

Particularly in the Service Sector

and among Startups

To analyze whether labor or capital

contributes more to allocative inefficiency, this

paper decomposed the factor holding ratio

(TFPR,/TFPR,) into the MRPK gap
(MRPK,;/MRPK,) and the MRPL gap
(MRPL;/MRPLy ).

The kernel density function (<Figure 12> and
<Figure 13>) illustrates the distributions of gaps in
the MRPK and the MRPL by year (1992, 2012,
2019, and 2022). In the absence of distortions in the
allocation of resources (capital and labor), the
distributions would cluster around zero. A thicker
right-hand tail indicates a larger share of firms with
high marginal revenue productivity but under-
endowment of the corresponding factor, whereas a
thicker left-hand tail reflects a larger share of firms
with low marginal revenue productivity but over-
endowment of the corresponding factor.

First, according to the analysis using the
Mining
(<Figure 12>), the distribution of the MRPK has
experienced a significant thickening of the
right-hand tail since 2012, a trend that has
This

suggests that allocative inefficiency in the

and Manufacturing Survey data

persisted even after the pandemic.

manufacturing sector has grown, primarily
because firms with a high level of technology
have not been allocated sufficient capital. By
contrast, the distribution of the MRPL exhibits
minor changes in the right-hand tail, only with
a slight thickening of the left-hand tail.

These results may reflect various factors

such as capital market constraints, but they



could also be partly attributable to the
structural characteristics of the HK model. While
the

symmetrically, in practice, capital faces greater

model  treats capital and labor

financing constraints and higher adjustment
which

overestimation

costs, may lead to a relative

of distortions in capital
allocation!> Moreover, heterogeneity in labor—
such as skill levels, job characteristics, and
employment types—influences labor allocation
distortions and productivity gaps, yet the model
treats labor as a single input factor, making it
difficult to accurately gauge changes in trends
of labor misallocation. Nonetheless, since the
model's structural limitation of treating capital
and labor symmetrically remains constant
throughout the analysis period, although it may
affect the absolute level of the estimation
results, the thickening of the right-hand tail in
the distribution of the MRPK suggests that the
allocative inefficiency has likely expanded in

reality.

<Figure 12> Marginal Revenue Productivity

Gaps by Factor in Manufacturing
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Sources: Mining and Manufacturing Survey; authors’

estimations.

(Deepening Under-endowment of Capital in

the Service Sector)

An analysis using the Value-Search data to
compare the deepening of capital under-
endowment across industries (<Figure 13>)
reveals that, compared to the manufacturing
sector, the right-hand tail for the distribution of
the MRPK has become thicker in the service
sector. This suggests that high-productivity
firms in the service sector experience a more
severe degree of capital under-endowment
relative to those in manufacturing. Meanwhile,
the degree of labor over-endowment among
low-productivity firms shows no significant

difference across industries (<Figure 14>).

1> Given the higher financing and adjustment costs of capital, the TFP gains achievable through capital

reallocation may fall short of the levels implied by the simulation results.
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<Figure 13> MRPK Gap by Industry

Manufacturing

0.5+

0.4

o
w

density

0.2

log(MRPK,;/MRPK,)

Services
0.5 e 1992
2012
04— 2019 5
— 2022|
0.3

. Capital
% under-endowment

J

density

8
8
O

10

0 5
log(MRPK,;/MRPK,)
Source: Value-Search; authors’ estimations.
<Figure 14> MRPL Gap by Industry
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(Deepening Under-endowment of Capital

among Startups)

An examination of the distributional
changes in MRPK gaps across the ages of firms
reveals a clear pattern of capital under-
endowment among startups in the service
sector (<Figure 15>). In particular, firms within
their first three years of operation in the service

sector appear unable to secure sufficient capital.

<Figure 15> MRPK Gap across Firm Ages
in the Service Sector?
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Note: 1) As of 2022.

Source: Value-Search; authors’ estimations.

Within

examination of distributional changes in MRPK

the manufacturing sector, an
gaps by firm age reveals that, compared with
1992, the phenomenon of capital under-
endowment has deepened among technically-
advanced (2022)
(<Figure 16>). Notably, in 2022, the distribution

of firms within their first three years of

startups in recent years

operation exhibits a markedly thicker right-
hand tail. This indicates that, relative to the past,
startups today face greater challenges in

accumulating capital.



<Figure 16> MRPK Gap across Firm Ages 17>). As of 2023, new venture investment

in the Manufacturing Sector” reached 54 trillion won, recording an
(1992) approximately 1.6-fold increase over the past
05 five years (<Figure 18>).
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The issue of capital under-endowment 1
among startups'® has emerged as an obstacle 2
for domestic startups in gaining
competitiveness in the global market. Since 0 13 14 15 16 17 18 19 20 21 22 23

2010, the number of domestic startups has Source: Korea Venture Capital Association.
been on the rise, bolstered by government
policies for supporting startups and the

revitalization of venture investment (<Figure

16 In Korea, venture firms are generally defined as “small and medium-sized enterprises (SMEs) that have
received venture investment or technology evaluation-based guarantees or loans,” whereas abroad, such

firms are more commonly referred to as startups.
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However, despite this quantitative growth,
the survival rate of domestic startups remains
low. The five-year survival rate after founding
stays in the low- to mid-30-percent range
(<Table 1>), which is lower than that of major
(51.9
percent), the Netherlands (61.9 percent), France
(50.8 percent), and the UK (39.4 percent). This

disparity is also related to Korea's relatively low

advanced countries such as the U.S.

ranking in the global startup ecosystem. The
Global Startup Ecosystem Index is derived from
a comprehensive evaluation of quantitative
factors such as the number of firms, qualitative
factors including the influence of the industry
ecosystem, and business environment factors
such as corporate tax rates. As of 2023, Korea
scored 12.2 points, ranking 20th worldwide, a
lower level than major advanced economies
(<Figure 19>). This indicates that there are still
myriad areas for domestic startups to improve
in order to secure competitiveness and achieve

growth in the global market.

<Table 1> Trends in Post-entry Survival

Rates of Domestic Firms

(%)
After entry
1 2 3 4 5

year years years years | years

2019 | 647 518 444 384 | 321
2020 | 647 535 442 385 | 338
2021 641 542 463 388 | 343
2022 | 649 536 469 409 | 347

Source: Business Demography Statistics, Statistics

Korea.
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<Figure 19> Global Startup Ecosystem
Index
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Source: StartupBlink (2023).

Meanwhile, the phenomenon of capital
under-endowment, particularly prominent in
the service sector and among startups, may be
partly influenced by the model's structural
characteristics and data measurement issues, in
addition to capital market constraints or limited
access to finance. For example, since the HK
model measures capital primarily based on
tangible assets, firms in the service sector,
which have a high proportion of intangible
assets or are labor-intensive, may be assessed
as under-endowed even if they possess an
adequate level of capital. Similarly, while a
startup’s capital holdings are typically small at
its inception and gradually expand over time,
they can be captured as a static snapshot in the
model and therefore dismissed as a distortion
in resource allocation. In addition, the use of
property, plant, and equipment (PPE) through
operating leases is not reflected as a capital
item on the balance sheet, which could result
in an underestimation of

capital input.

Nonetheless, these limitations remain

consistent throughout the analysis period, and



thus, the observed trend of the widening of
capital misallocation in these sectors may still
be considered a significant empirical finding. In
fact, existing research (Chung Gu Chee and
Won Suk Chung, 2015) indicates that even after
data adjustments, the phenomenon of capital
under-endowment is consistently observed,
structural

suggesting the possibility of

distortions in resource allocation.

3. Share of “Low-productivity, Over-

endowed” Firms Hovers at a

Certain Level without Declining

As examined earlier, allocative inefficiency
high-

productivity firms under-endowed with capital;

has increased primarily among
however, low-productivity firms over-endowed
with resources’” are not unrelated to this issue.
While the impact of low-productivity, over-
endowed firms on allocative inefficiency in the
Korean economy has not shown an upward
trend (as indicated by the difference between
the blue solid line and the gray dotted line in
<Figure 11>), their share has not declined over
the past 30 years and has instead remained at
a certain level (Area B in <Figure 7> and
<Figure 8>).

This implies that the continued inefficient
use of resources that could otherwise be

allocated to more productive sectors may

undermine the aggregate productivity of the
economy. Therefore, it is necessary to identify
and implement policies to address various
distorting factors, such as government support
and inadequate regulations, that allow low-
productivity firms to continuously retain an
excessive amount of production factors. A more
detailed analysis of these distorting factors and
potential policy alternatives is left to future

research.'®

IV. Implications

Analysis of allocative inefficiency as a key
factor behind the slowdown of TFP growth in
the Korean economy reveals that such
inefficiency has become more widened over the
past 30 years. Allocative Inefficiency mainly
arose in the process of capital allocation,
primarily due to high-productivity firms under-
endowed with capital. This phenomenon has
been particularly pronounced among startups
and within the service sector. Meanwhile, the
share of low-productivity firms over-endowed
with labor and capital has not declined over
time.

Therefore, to enhance allocative efficiency,
it is necessary to create an environment that
enables high-productivity firms and innovative
startups to secure funding more easily. Despite

being key drivers of economic growth and

7 These firms may be associated with so-called “zombie firms,” referring to those under financial distress that

subsequently struggle to generate sufficient profits to sustain their operations. Zombie firms are generally

defined as companies with an interest coverage ratio below 100 percent for three consecutive years.

Compared with healthy firms, they tend to be smaller in scale, have higher debt-to-equity ratios, show weak

capital investment, and consequently demonstrate lower productivity (Banerjee and Hofmann, 2020).

18 Since the Value-Search data has limitations in analyzing zombie firms, this paper does not examine the

share of these firms by industry.



innovation, these firms tend to face challenges
in securing funding in a timely manner and fully
realizing their growth potential. In particular,
startups with innovative technologies are often
under-endowed with capital relative to the level
that would ensure efficiency, due to funding
constraints  stemming  from information
asymmetries, which are caused by their small
size and limited track records. Therefore, to
facilitate active investment and innovation by
startups  without into

running funding

constraints, it is necessary to assess and
improve systems pertaining to the financial
market. Doing so would lay the foundation for
firms with innovative ideas and technologies to
grow, thereby boosting productivity across the
overall economy.

In addition, addressing the distorting
factors inherent in factor markets to facilitate
the efficient allocation of resources is also a
critical task. Currently, excessive protection and
regulations directed at low-productivity firms
serve as major causes of inefficient resource
allocation. Unless these structural issues are
resolved, the overall competitiveness of the
economy will inevitably decline. Therefore,

reducing protective measures for low-
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productivity firms and fostering a market-
oriented business ecosystem would allow
resources to move more swiftly toward higher-
sectors and firms,

productivity thereby

improving allocative efficiency across the
economy.

Ultimately, balancing improved funding
conditions for high-productivity firms with the
elimination of distortions in factor markets is
essential to building a virtuous cycle of
innovation and growth in the Korean economy.
In this process, policymakers should engage
closely with diverse economic actors including
firms, investors, and labor markets to devise
policies that enable flexible responses to
changes in the economic environment. Beyond
short-term outcomes, such efforts can play a
crucial role in securing long-term sustainability
and competitiveness in the economy. In
particular, it is necessary to establish a resource
allocation framework centered on productivity
and foster an environment in which highly
innovative firms can flourish. This is an essential
task for the economy to gain a competitive
edge

in global competition and achieve

sustainable prosperity.



<Box>

Overview and Parameter Settings of the Hsieh and Klenow
(2009) Model

(Model Overview)

A brief summary of the Hsieh and Klenow (2009) model, which this analysis draws upon, is
as follows™. In the economy within the model, there are s intermediate goods industries, each
of which comprises M individual firms. Each intermediate goods industry produces intermediate
goods (Y;, s =1,2,...,5) using the outputs of individual firms (Y,;). A final goods producer then
produces a final good (Y) by combining these intermediate goods (Y¥;). The final good is
produced by combining industry-specific intermediate goods using a Cobb-Douglas production
function (Equation (1)), while industry-specific intermediate goods are produced by combining
the outputs of individual firms that have been produced in a monopolistically competitive market

based on a Constant Elasticity of Substitution (CES) production function (Equations (2) and (3)).

(Final good) Y =[I5-; Ysgs, where ¥3_,6,=1,and s=12,-,S )
g-1 a’il

(Industry-specific intermediate good) Y, = <Z’i";1 Yo ) , where si =1,2,...,M; ()

(Output of individual firm) Yy, = A KLy ™ 3)

(Here, the subscript s denotes the intermediate goods industry, si the individual firm within s, 6 the
valued-added share of the intermediate goods industry s in all industries, S the number of intermediate
goods industries, My the number of individual firms within intermediate goods industry s, o the elasticity
of substitution among intermediate goods, K,; the capital input of individual firms, and Lg; the labor input

of individual firms.)

19 For a detailed description of the model and its derivation, see Hsieh and Klenow (2009) and <Appendix 1>
of Chung Gu Chee and Won Suk Chung (2015).
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Each individual firm chooses the amounts of labor and capital that maximize profits (total
sales minus input costs) and produces goods based on a constant-returns-to-scale Cobb-Douglas
production function. The profit equation (Equation 4) includes market distortions: Ty represents
distortions that affect the marginal (revenue) production of both labor and capital in the output
market, while Ty denotes distortions that affect only the marginal (revenue) production of
capital in the factor market. Each firm maximizes profits by taking these distortions as exogenously

given.
g =(1- TYSL-)PSL'Ysi -WLg—(1+ TKSi)RKsi 4)

(Here, Py; denotes the price per unit of outputs of individual firms (Yy;), while W and R represent

unit input costs of labor and capital, respectively; that is, the wage and interest rate.)

An individual firm's productivity can be divided into physical productivity (TFPQy;) (Equation
(5)) and revenue productivity (TFPR;) (Equation (6)). Physical productivity represents the firm’'s
inherent productivity, defined as the amount of output that can be produced using the labor and
capital inputs given, regardless of market prices. Revenue productivity, by contrast, refers to

productivity adjusted for price variables of the output.

Ysi Ysi s Ysi 1-as
TRPQy = Ay = i = (i) T (32) ©)
si Lsi si si
Psi¥si
TFPRs; = PyAgi = K% 15 (6)
si Usi

a 1-«a
— (Psiysi) s (Psiysi) S
Ksi Lsi

_ ( o MRPKSl-)aS( o MRPLSi)l_aS
“\o-1 ag o-1 1l-ag

a —
R1+‘L’Ksi S w 1 1-as
- 1Y s
o-1
Qs 1-as

(Here, MRPK stands for Marginal Revenue Productivity of Capital, and MRPL stands for Marginal

Revenue Productivity of Labor.)

Next, based on the above, the physical productivity(TFP,) of industry s is derived as follows.

1
., y TFPR-\C~1lo-1
TEP, = s = [ (s )| -
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1

[ N 0—11g—
= |3Ms (4 (MRPKS )“5 (MRPLS)1 s ot
T [~i=1\ St \mRPK; MRPLg;

(Here, X denotes the weighted harmonic mean of X;, where the weight is assigned by each

individual firm’'s value-added share.)

-1 PgiYg 1
MRPL,; = ("T) (1-a) ™ =W @)
_ w o—1 PSY.
MRPL, = ———F—F——=(—) (1 — 25 9
= g () A ©

In the absence of resource misallocation in either the output market or factor markets, or
namely when revenue productivity is equalized across firms within an industry (TFPRy; =
TFPR, ), the efficient productivity of industry s (TFP// ™ = A) is achieved, which can be

expressed as follows.

1

TFPSefficient = (Zi\’lzsl Agi—l o-1

For example, if the labor market is a perfectly competitive market without any distorting
factors, then in the process of eliminating arbitrage, the condition MRPL;; = MRPLy; = MRPLg
holds for firms i and j within industry s. By the same logic, equilibrium in the capital market is
achieved when MRPK,; = MRPK, and equilibrium in the aggregate factor market holds when

TFPR,; = TFPR,. This framework allows for measuring the decrease in TFP within industry s and

in productivity across all industries resulting from inefficient factor allocation.

(The decrease in TFP within industry s)

1
TFPs [ZMS (Asi TF_PRS)U—l]a—I (10)
TFPSeffLClent i=1 A; TFPR;

(The decrease in TFP across all industries)

Lo, [ a1

Yefficient - As
(The increase in TFP from efficient reallocation)

TFP gains = 100 (“L< — 1) (12)
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Here, TFP gains represent the extent of productivity improvement that would be expected
when distortions in factor allocation are eliminated and production factors are allowed to move
freely. Therefore, the larger the TFP gains, the greater the degree of productivity decline currently

attributable to distortions in factor allocation.

(Parameter Settings)

The parameters include g, which represents the degree of monopoly or the elasticity of
substitution between products; W, the wage per unit of labor; R, the interest rate; and a,,*°
which represents the capital elasticity of value added in the production function. In line with
existing studies (Hsieh and Klenow, 2009; Bellone and Mallen-Pisano, 2013; Chen and Irarrazabal,
2013; and Chung Gu Chee and Won Suk Chung, 2015), this paper set the parameters as ¢ = 3,
W =1,and R =0.1.2" For the capital income share a,, this paper also referred to previous studies
and used industry-specific capital income shares for the U.S.?> Even when the parameters were

adjusted, the upward trend in allocative inefficiency persisted.

20" Also referred to as the capital income share, 1 — a represents the labor income share.

21 Since the interest rate and wage appear simultaneously in both the numerator and the denominator of
Equation (7) for TFP, they cancel each other out, and thus any arbitrary constant value may be used.

22 The linkage between the KSIC and the U.S. Standard Industrial Classification (US-SIC) was based on the

three-digit classification (group). However, it was found that even when the same capital income share was

applied to all industries, it did not significantly affect the results.
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