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EXECUTIVE SUMMARY

A Study on Improving the Use and
Management of Fishing Grounds for
Communal Fisheries Business

Chang-Mo Ma - Ji-Eun An - Soon Choi

1. Background and Purpose

1) Background

= Communal fishery business plays a crucial role in sustaining
fishing communities in South Korea.

- Approximately 2,000 fishing village fraternities exist, with
around 100,000 registered members.

- These fraternities manage around 3,000 coastal fishing rights
granted by the government, scattered along the national coast,
serving as workplaces and living spaces for fraternity members

and habitats for marine and fisheries resources.

= However, fishing villages face severe challenges of human

resources outflow and an aging population, with a limited

xiii



influx of new personnel, impacting the functionality and

original value of licenses for communal fishery businesses.

In the early 1990s, the production of communal fishery business
stood at around 100,000 tons, but over the past 30 years, it has
dropped by approximately 40% to about 60,000 tons by 2022.
This decline in the core production base of communal fishery

businesses is leading to the decline of these communities.

The exclusive fishing rights granted along the national
coastline have yet to adequately generate added value when

considering their area or their contribution to income.

Among the 2,000 fishing village fraternities, many are unable
to effectively utilize their licensed fishing grounds of communal
fisheries business, highlighting the necessity for new strategies
in utilizing and managing these fishing grounds to adapt to the

changing environment.

There is a need to develop new strategies for utilizing and
managing fishing grounds of communal fisheries businesses
that comprehensively address policy changes in the

environment.

2) Relevance to National Projects

= The results of this research can be applied to the 110

Xiv

National Projects: "A Happy Nation through Travel, a
Developing Republic through Tourism" (No. 61), "Preserving

Traditional Cultural Heritage as Future Cultural Assets" (No.



EXECUTIVE SUMMARY

62), and "Prosperous Villages, Dynamic Oceans" (No. 73).

- Efficient utilization of underutilized coastal fishing grounds due
to aging demographics and protecting coastal resources while
securing livelihoods through coastal fisheries contribute to

executing "Prosperous Villages" (No. 73).

- The communal fisheries business, safeguarding the core base
of coastal communities, contributes to "Preserving and Enhancing
the Value of Traditional Cultural Heritage" (No. 62) centered
around coastal areas as additional effects.

- In particular, as the use of the sea by the public is increasing
due to the revitalization of marine tourism, resolving the conflict
between the people and the fishing community due to the
resulting “Haerujil’l) problem also contributes to "Happy

Citizens and the Tourism Industry" (No. 61).

3) Purpose

* The primary goal of this research is to derive and propose
improvements (drafts) for utilizing and managing fishing
grounds of communal fisheries businesses that align with the
changing environment.

- To propose improvement drafts, an analysis of environmental
changes related to the fishing grounds of communal fisheries

business is conducted, including examining the realities and

diversification of the fishing ground production, management,

1) “Haeruijil” is the kind of leisure fishing activity that involves visiting the sea at low tide during
the nighttime and finding seafood with brightly lit lanterns.
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and utilization in a changing coastal community.

2. Methodology

1) Academic methodology

XVi

Analyzed the current production status of key fishing species
in communal fisheries business using the National Statistics

Portal and Fisheries Production Trend Surveys.

Commissioned a survey agency to conduct a status analysis
focusing on fishing village fraternities with a license area of
10 hectares or more to classify and evaluate the fishing

village fraternities.

Analyzed the production and management situation of
nationwide communal fisheries business based on responses
from 511 samples. Utilized the survey results to estimate the
production function of communal fisheries business and

conduct efficiency analysis.

Collaborated with the National Federation of Fisheries
Cooperatives' Fisheries Economics Institute to discuss survey
methods, content, and relevant considerations for analyzing

communal fisheries business utilization and management.

Analyzed the current situation utilizing the 'fishing village
fraternities Classification and Status' and the fundamental

principle of communal fishery business management agreement,
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data on license administrative dispositions managed by local

governments.

= An empirical analysis for classifying communal fisheries
business involved multivariate statistical techniques such as
Factor Analysis (Principal Component Analysis) and Cluster
Analysis, utilizing data collected through the National
Federation of Fisheries Cooperatives' ‘'fishing village

fraternities Classification and Status' in SPSS.

2) Policy-making methods

= Established and operated a "Village Fisheries Legal System
Learning Taskforce" composed of legal experts and internal

researchers over two months.

- Analyzed the legal status of communal fisheries businesses,
fishing village fraternities, and their members within the fishing

communities.

= Consulted with the Fisheries Economic Institute of the
National Federation of Fisheries Cooperatives to analyze
utilization and management of fishing grounds for

communal fisheries business.

- In-depth interviews with experts on the survey methods,
content, considerations during the survey for fishing village

fraternities, etc.

= Visited six different fishing village fraternities nationwide in
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person, conducting interviews with managers or office

bearers of each fishing village fraternity.

Survey the demand for policies to address the communal

fisheries business's issues and foster their revitalization.

3. Result

1) Summary

xviii

In 10 years, among members of the fishing village fraternities,
individuals aged 81 or older are projected to increase from
the current 8% to 26.4%.

It's anticipated that without the further influx of new workforce,
the continuous utilization of fishing grounds of communal

fisheries business will face limitations.

The production efficiency of fishing grounds of communal
fisheries business was analyzed to be less than 70% of the

potential maximum output.

Despite holding licenses for communal fisheries business fishing
grounds, 17.3% of licensed fishing grounds still need to be

utilized.

Particularly, the estimation of production functions reveals an
extremely labor-intensive production format, indicating the
necessity of introducing mechanization and automation through

capital infusion.
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Due to the inherent nature of communal fisheries businesses
reliant on natural features like mudflats, significant volatility in

production makes securing stable income challenging.

Given that the communal fisheries business primarily depends
on mudflat fisheries along the southwestern coast, there is an
unavoidable concentration on low-profit shellfish species.
Therefore, expanding the production of high-value-added

species is essential to improve income.

The majority of fishing village fraternities' managers are over
70 or older, causing documentation, retention, and maintenance

difficulties.

Excluding a few cases, most fishing village fraternities have

nominal regulations but need more substantive enforcement.

To ensure systematic management and development of fishing
grounds of communal fisheries business, there's a need to legally
mandate primary conditions, rules, and compliance obligations
outlined in fishing ground management regulations, coupled
with the development of specific guidelines for on-site

application.

The categorization of fishing village fraternity types nationwide

results in five large categories:

(1) Resource Management/Experience-based type, well-developed
in managing fishing grounds and offering experiential tourism
experiences; (ii) self-supporting type, well-established income
basis; (iii) Growth Stagnation type, capable of maintaining stable

fishery resources but experiencing stagnant growth; (iv) Growth
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type, expecting future growth through the influx of the over-50
younger generation; (v) Non-fishing type, facing decline in both
population and income, facing the risk of village fishing
disappearing, with a growing portion of non-fishing income

activities.

50.0% of fishing village fraternities holding licensed fishing
grounds of communal fisheries business are identified as
'Non-fishing types," struggling due to a continuous decline in
members and income, making sustaining the local community

through fishing activities challenging.

Approximately 25.0% of fishing village fraternities holding
licensed fishing grounds of communal fisheries business maintain
high incomes due to their advanced operational capabilities in
fishing, fishing economic foundations, commitment of community

members, and regional development factors.

Around 10% of fishing village fraternities holding licensed
fishing grounds of communal fisheries business, which has a
relatively younger demographic, show potential for future
growth. This indicates diverse circumstances across each village,
leading to differences in the utilization of village fishing

grounds.

The findings of the survey identified seven significant issues.

i) Aging and lack of new workforce influx, ii) High production
volatility and income instability, ii) Decline in production
efficiency and limitations in introducing new production

methods, iv) Low production efficiency, v) Underutilization of
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fishing grounds, vi) Non-compliance with regulations and
negligence in fishing ground management, vi) Continuous

conflicts among stakeholders in coastal areas.

2) Policy recommendations

= Categorization of detailed projects for activating fishing
grounds of communal fisheries business into 1) Attraction of
new talent and improvement of productivity, 2) Strengthening
the government's role in fishing ground management of
communal fisheries business, and 3) Policy differentiation by

fishing village fraternities type.

= Firstly, it attracts new talent and improves productivity on

the fishing grounds of communal fisheries businesses.

- To achieve this: (i) Nationwide expansion of the (tentatively
named) 'Fishing Village Mutual Development Pension System,'
(ii) Formulation of policies to encourage membership in fishing
village fraternities (establishment of on-site fishing village
schools, providing residential spaces, etc.), (iii) Renewal of
licenses with consideration for external openness (targeting the
'Non-fishing type' category), (iv) Simultaneous pursuit of
projects such as allowing 'Fishing Sabbaticals' and diversifying

harvesting methods.

= Secondly, the government's role in the fishing ground
management of the communal fisheries business should be

strengthened.
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- To accomplish this: (i) Drafting of the ‘Law on Designation and

Management of Fishing Grounds of communal fisheries
business, (ii) Reinforcement of regulations governing management
of fishing grounds of communal fisheries business, (iii)
Clarification of species of communal fisheries business, (iv)
Establishment and operation of the Communal Fisheries Business
Development Centers, (v) Introduction and implementation of
a license examination system for the communal fisheries

business, necessitating legislative adjustments and projects.

Thirdly, policy differentiation for each type of fishing village

fraternities holding license of communal fisheries business.

(i) Formulation of separate support policies for the different
types, (ii) Utilization of improvement projects or cooperative
fishing ground utilization projects for unused fishing grounds,
particularly for environmental enhancement in the case of

unused fishing grounds.

4. Expected Outcomes

1) Policy effects

Improvement in fishing ground utilization and management

- Through improved methods in the use and management of

XXii

fishing grounds of communal fisheries business, an increase in
the utilization rate of fishing grounds is expected, contributing

to efficient utilization and resource management.
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By setting policy performance indicators, quantitative objectives
for fishing ground utilization and productivity enhancement will
be established, enabling the measurement and evaluation of

policy outcomes.

It's anticipated that achieving the utilization rate goal of 90%
from the current 82.7% will result in an increased utilized area
of 9,615 hectares and an increment in production value by
1,941.31 million KRW.

Reduction in conflicts over fishing grounds

Policies to reduce conflicts over fishing grounds will be
introduced, providing stability in fishing ground use and

minimizing conflicts among various stakeholders.

Reducing the conflict occurrence rate from the current 58.5%
to the target of 40% is expected to improve the income stability
of fishing ground workers of communal fisheries businesses by

31.6%

Strengthening of the government's role in fishing ground

management of communal fisheries business

The government can select a suitable balance between economic
rationale and social welfare considerations by setting
qualification requirements and priorities for fishing village
fraternities acquiring fishing rights, thereby enabling effective
management and utilization of fishing grounds of communal

fisheries business.

Continuous improvement of policies of communal fisheries

xXiii



business

The policies of communal fisheries business will continually
evolve in response to changing times and environments, ensuring
the sustainable development of the use and management of

fishing grounds.

2) Social and economic effects

XXiv

Increase in income and productivity

Improvement in fishing ground utilization and productivity will
lead to increased income and productivity within fishing village

fraternities.

Enhances the economic stability of fishing village fraternities

and has a positive impact on the local economy.

Expected increase in labor productivity from the current 23.8
thousand KRW per capita to the target of 30 thousand KRW per
capita could result in a rise of 21.07 billion KRW in fishing

ground production of communal fisheries business.

The production of communal fisheries business is expected to
increase by 32.35 billion KRW when the productivity per hectare
increases from the current level of 5 million KRW/ha to the
target level of 7 million KRW/ha.

Improvement in aging population and labor issues

Partial alleviation of the aging population and labor shortage
issues within fishing village fraternities through the influx of new

labor and enhanced labor productivity.
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Increase in tourism revenue

Activating fishing village tourism utilizing the fishing grounds
of communal fisheries businesses could increase tourism
income, contributing to the diversification and activation of the
local economy.

An anticipated rise in average tourism income from the current
15.251 million KRW per facility to the target of 200 million KRW
per facility would result in an expected increase of 35.57 billion

KRW in overall fishing village tourism revenue.

Resource management and environmental protection

Efficient management and utilization of fishing grounds would
enable sustainable management of aquatic resources, positively

impacting environmental protection and ecosystem stability.

Activation of local communities

The revitalization of fishing grounds of communal fisheries
business is linked to activating local communities, strengthening

community solidarity and a sense of belonging.

Additionally, diverse social and cultural activities within the
region are expected to flourish, fostering overall development

within the local community.
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28.3 0.33
100.8 1.39
99.0 1.85
26.5 1.04
275 1.41
11.9 0.66
18.8 1.09
13.7 0.84
21.5 1.58
10.8 0.95
10.4 1.49
7.0 1.29
4.7 0.90
0.8 1.21
0.5 1.41
0.7 2.00
0.4 2.24
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AT
1z
o
W

H 3-6) OIS0 M2 23'E M4t FA(2022H)

ool M o
=38 20224 =9 =38 202244 =2
HEX|24 38,720,028 1 LRI 327,688 25

2 29,447,852 2 gl 280,286 26
Az 24,179,634 3 EY 205,620 27
ot 13,833,467 4 g 193,247 28
09= 13,772,581 5 US0IZ 188,194 29
MZE7H 9,351,563 6 J|Et AR 178,379 30
At 8,630,741 7 1= R EN 172,269 31
YXIS 7,928,794 8 7|70 152,435 32
o= 7,810,213 9 DXHEKE) 146,973 33
5 5,777,392 10 QEXP| 125,721 34
HEg 4,958,235 11 g 116,970 35
7|Et TR 4,444,888 12 2t 93,892 36
Mzmay 3,463,370 13 = 86,450 37
58 3,349,160 14 = 40,100 38
LEHO| 2,474,251 15 ChAOtE 23,275 39
35 2,461,610 16 Jt2jblE 20,409 40
7t2E 2,163,881 17 Ueyoiz 13,959 41
L 1,958,255 18 | MNHZENR 5,262 42
Y ES]] 1,941,002 19 NE M= 3,584 43
JEtHMSER | 1,795,764 20 ES 2,620 a4
ES| 888,848 21 HAS 1,928 45
J|EtRMEER 792,448 22 7|EtO1F7 505 46
kel 736,900 23 | Erdea s 254 47
2017 733,056 24

Az F7FSAEE KOSIS, HMAE

SERA

o et

HZA: 2023.4.20.)
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(B 3-7) &% 1070 M 258 oot

cro|: o
& 20184 20194 20204 20214 20224
CINEY 2,919 3,056 3,085 3,026 3,009
=25 1,188 1,070 1,175 1,221 1,316
A= 6,327 6,203 6,657 7,562 7,453
[ B 2,441 2,007 2,175 1,981 2,333
offet 14,641 15,714 14,443 16,676 15,985
o= 2,498 2,285 2,588 2,277 2,368
AXSER 15,909 17,607 17,313 23,204 17,387
WEY| 15,169 16,562 6,735 15,259 9,585
At 4,040 4,348 3,896 3,740 4,157
ux= 29,586 31,242 26,334 37,661 34,807
o= 10,007 9,465 10,612 10,408 12,278
5 2,797 2,703 2,334 1,528 2,323
X2 ZIIEHRE KOSIS, O{SHAAISSIRANZAML: 2023.4.20.)

3. At 2R

O

ohEojAo] 7hxl k] EAIS vt o] B 4= ok AA, A
Ato] @AJsIA Zastal ok vhZol ] Ak Adsiold AA R H
ZHFEA A Folvh. Aol Y A S8 20184 thH] 2.4% FAS)H
k. Wi, uhZold YA S8 20184 2,188% YolA 20224 1,938

o] Y02 11.4% FAste] AZsfolgdrch Eﬂ T AAaEE Bt 34
%ﬂgi Qg A 73 o3}, 7|ZHSIE QIS ojuj & A% of A Wg) u}
2ol AL oj7ke] 1 RFIE Qg A At Fo] 9UY A= =7

.

=4, TRl AT+ Ae FI0l #Y4g0] ¥ wiRd AE2

£
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H gl F2olt. HF 59 i I | LRIPHASPT 85t
o AR AL 599 80%E AAoke mFe 202249 V1€ ¥ 27T
2,7579/kgo. 2 S2F 2,333 /kg D}—OE . L*Z] 5 dAs=

=2 8

o S .
%-*z“)i B 441‘}71 %’46& Xﬁﬂﬂ%o] rﬂﬁa}u}. 71E} 44}%% =
AAol & o £ EFo] D & & 1 24| Basit)

i

AR, okl e A
2006~2022 A3AF

HFHh WEAo] B2 A0 Uehdth, ol nh2olglo] E44 Aol
ehe Ajelo] ol Suto] gls AARRAle] A|Qlsiet, A Sote] AL
A8 97 Qi) Be S2S o83t A FAS TR uh ok
uh2oje] A4 TAo] ARIE J144 59 714g Eshs et So| 8

fekoi=g

£ AT A kol ol A AY AL S olEA
B8 9014 Wl WA 10ha ol ol&AS thaoR nheold At
AehE 2ASIAL, SR 5117) BES tyo BAlsec

82) XX} Akt
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(ZAFHR)

g = W &
KAF O TH| 2,00009 7 01EH & LE 2(10ha) 0149 OIS01EE 2REt
- HEA gLz QI+ & B0 o5t ZHE 555 714
B= 32 10ha 01f2] OFSOIEE 2R3 1,29170 HEA Ty BZA
BE A2 51171 OIEA
ZAL Y TAetE HEAIS 2E0 Het HEXA
EIYNWIF, 2023.7.17~2023. 8. 16

(ZAFUHE)
W &

* 2022 O20E S 3 SSE A BIZ
* 20224 DS 0{40f SAfet OfEA A e

- SZh YU, Y B SALIE 5, 70M 01y 2F
* 2022'3 OIS 00| LE(0f SAfet BIE A1 B

- SIZh ZYPYS, UYL B £ QI LY AHI(IE HIZ)
* 2| 5 SO At 7iRet OEAE &~ H I8 DIEUT0AN Lot SAKL
c 020 BN S M 0T B2

- 552 S Y, IS0 A S 710 BIE, XA SR X2 22 = 2
* OIS0y it 2 AdS(ESSEL, X 7S Ald ) SRAHIZ

* 2022 DFS01E 2Y

et
i

- E2 0|8 HEf, EAE] I XX} 0|2 HEH, Ofd(2t2]d, JFM) 018 HEf
- 7|EF HHI(ZIH0|0f RE, EE §) 018 HEf
2% o

uhgolgol 28 WA 840l kf B£Y AehE 2ASIGL 1 23 3
# 2YUSE 70.9%0)0, FYHE H AUL
B4 Q19 B 704 o4 ML HAL TV WA W 45 N}
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51170 & 30570= AA 60% Est3ict.
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1
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7}
Bl
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gk

o]Z+9] 88%7} 207 H]

(o]
A9E 85%7}F 2078 H]
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79 A

Hog

53

24
106
66

30
182
18

44

41

[, &, % A
511

f

88%
72%
85%
33%
55%
56%
45%
29%
60%

21
76
56
10
100
10
20
12
305

guiue, A% 299 vk ojgo]

(0]
36%
44%
55%
39%
41%
35%
67%
46%
45%

HE Bz

70| O A

=2 =

o

9
15
12
37
22
32
28
41
22

100.8
55.3
50.7

103.8
68.7
76.9
924
85.7
70.9

NES

ol%F BTt 704 ol 113t H]
T

INI=MPSIN RSO



(32 3-1) X|HE 70M 0| HIE, 20 0|2t HIE (%)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0% -

At o@g @ mMg omE HME &Y HA

[
i |

I 70M| 0144(%) 1 20% 0]2K%)

NI SN RSN

JEAL AAAZEE thgolgo] HGEL W WAL
24} A3} W3 WAL o B ok o] 435 Yt 0T vet
ek 244 g AR Slo] W WA F AR o4O BEH uge
82.7%0] TAL Aow ZAHYT. AdE WAL 2 Aow MoHgE
g, A% 90 BEEe| 96.1%2 4 &S B W, WS 76.9%2

A= AY F 7P W9k

H 3-9) Ho| BH OiH| 01 &€& Hlg

1 %, A

X4 B (%) HEHRH%) ZHER|(7H)
4 87.1 24 24
a4 77.2 26 106
4= 89.8 23.2 66
42l 82.8 26.2 30
e 76.9 28.8 182
e 96.1 104 18
SIES 914 19.4 44
=3 92.9 175 41
A 82.7 25.9 511

NERPONESE!
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(33 3-2) Ho{H | Y & HIZ (%)

100%

90%
80% -
70%
60%
50%
40%
30%
20%
10%

0%

e PES 33 TH|

r.L
oy
e

PC=EPS RSN

£ 2o uEoidol +4

AL FFoletal SHT FES VIR ASH F8 F5E vRolR ¢
S AWEE, e st F2 itk vlE&o] 7 42%, 30%=
7P kAL, BES AT AL B, A, AR, S vhAE o]
B2 A0 YEHT. A A AAzE vAEE 2 &

Fo= Aot ool 106712 A 21%° 23 7Hg B2 Aoz £

H3-10) X|9E 2 5 HIg

Bl HORE ), %
XS = ol HEX|2f = A XG HA
4d 0 0% 10 42% 0 [ 0% O | 0% | 3 |13% 24
a4 | 7 7% | 32 30%| 22 21% 3 3% | 0 | 0% 106
45 0 0% | 5 8% | 0 0% 4 6% | 21 32% 66
20 6 20% 2 | 7% | 16 [53% O | 0% | O | 0% 30
Mg 09 5% | 9 5% | 41 123% 20 11%| 0 | 0% 182
¥=E | 0 0% | 6 33%| 10 56% 0 0% | 0 | 0% 18
Mz 0 0% 0 0% 0 0% 0 0% 15 34% 44
53 2 5% | 11 [ 27% | 17 [41% 0 | 0% | O | 0% 41
A | 24 5% | 75 15% | 106 | 21% 27 | 5% | 39 | 8% 511

Atz KA A
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2. MBS 33
2 AFAAE BB RS 292 59 vkl e &
Aot A B4 BE B A%H Fo|S wols) A AAFL &

gE¥(Stochastic Frontier) A= 19779 Aigner, Lovell,
Schmidto]l oJsf} A5 AHH o] ¢ @2 HAS AXHTESY Yo &
W7 AR dutd FH= ofefiet 2t

y; = exp (XB)exp (v;)exp (—u;)
v, ~ iid N(0,07)

u; ~ HN(0,0>) or EXP(0,07)
i=1,- N

y= RO i8] Ak, X kol 9 £oaa W, f= A,
Xpe= SEBT, ve LAY, ue 7IeHasde YUt ve =
YA o] FY3t (independent and 1dent1cally distributed, iid) £

)
& ae, Higo] 00l% REWAE 0,2 HFLEE GG P

u Ehgolgol ZHAIE AR THA) MR EAE olulste, 4 0 Ei
o] ghe FHITkRL TPt nheolael 744 AR B A 47

83) Aigner, Lovell, and Schmidt(1977), pp. 21-37.
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SEH Ao A = B4 tiido] H&E A JAo wet Hlas
Ao sl thFst B E M o= e, BEE A4 EEZ(Exponential
distribution) T+ WFYFE¥E(Half-Normal distribution)”} AF&Ht}.

Ha 84 ue A8 52 & QAN Jondrow et al.(1982)°] wet

AR 71HAQL Elule,) 32 oFe o] & &= Qltk8d) 121 7|
€4 TE= TE=exp(—u,)9 FHE T&HT}

s
U*¢( L )
Tx
E(ui|€i) = 1 +
s
P(—)
Ox
2 2 2 2
Oy T 08 5 Ou9y,
Py =5 5 s T T
o, 1o, o, to,

¢ =v—ue QA ¢()= BBALWS, H() FHRIVSE 9
MR p Ae A WEolH, of, o & 42wk v, BARS UeRic,

2 A7) vheolg JAgY FAH P

Douglas) AAHE A5t 1, H|GE8AY EX&

i}

iy
;&

>.
ﬁ
&
T

Normal)?} Z<*(exponential) EEE 7}g3t3ich.

84) XtM3t =& IS Jondrow et al.(1982), pp. 233-238 &1l
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oSO defzs 03

pad 3_12> g}%gﬁl AHA}%I-_J'\_ _7_'<_I-I 74J‘l_|.

O oL o o =
e Half-Normal Exponential
B s.e B s.e
2I1LS (L) 0.585%** (-0.03) 0.590%** (-0.03)
27 Xh2(K) 0.269*** (-0.05) 0.269%** (-0.05)
27 F(M) 0.064*** (-0.01) 0.063*** (-0.01)
e 4.4713%** (-0.3) 4.214%%* (-0.25)
Ino? -0.14 (-0.17) -0.136 (-0.11)
Ing? -0.384 (-0.58) —1.425%** (-0.41)
Prob > x* 0.124 0.020
HEX| 505 505
Z1) S 2 HEQXO|H, *= p0.1, **£ p(0.05, ***&= p0.01S 2zt oo|gt
2) 82 o7t RU0 £ 2123S 5t MO|0l(manday)E 2|0

T 9 (return to scale) A A}, x*7} 2.4401H F-9&E 11.8%
2 R EY 7HEE 7146HA] Eohe A2 YR uhEolAo] AJAt
S e RS ERR] Ao ot it

%A 2T SEUA YR 2 o] 8le] 2 wh2olg] J|&n
3 7Fo. 90

Ao 0914 1 Ao} g2 ZHAu,



(338 3-3) 020 7Izg8d =2

£
=7

RHE: K{AF &b

Aol B 71$RLAS AHuY, o] 074% M £ 714RE
4g Uehyon], ME3} 30| 0728 TSOR 2 e BT, v
Vg B vhole AT A AU 0.64% 1 W BEYS B
it} T A ooz nhgoigel e Ad A9 94 0.6602 ke
&S ol B A9 ] e 5eAS AN Aow 2AHYT 7
e mhgolgo] YA Aol T&Ao] g WA 2AHEo] et o]
Ao nhgolgo] AAY ADE 9% o] AT Aow et
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0.76
0.74
0.72

0.7
0.68
0.66
0.64
0.62

0.6
0.58

A= KA A

||||I||E

33

Mz

a4

ol

Myt

HH|

Digofy Aey= | 03
H3-13) Xog B 74584
X B7 BEETA BER 29
4 0.74 0.05 24 1
= 0.72 0.06 17 2
B 0.72 0.06 40 3
4= 0.71 0.05 66 4
Xz 0.68 0.05 44 5
a9 0.66 0.09 103 6
42l 0.64 0.11 29 7
o 0.64 0.13 182 8
| 0.67 0.10 505
A= MAHEY
(29 3-4) Xl YR 7|258Y
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foj&4 £57 B4 4 83,2 FFoA mjd o]&A AexA & 21
Hishs ARSI, 20239 71H0R oiF SATL 5#7%01 SA=
EHA o] o]&A AFRAVE HAE I RAGET ERAA
7} Y TE87) ojof AERARE 913t 7] AREE 01+74] 4l
P71 8l 202218 oj&A EFRAFE FAOE AxHE ol
B SAE AMESIA, 479 /33 B4 71 RAF

S AREZAPE AAE 20204 oA EF B2 &8sttt

rick

e

oo Mgk Mo
U o
tlo
F—‘E
of
Olt

A B AFEFFONA 2, B 45T Ale olRE AR 2
TEEYH(2008)°] ZtE 1071 v Telteke 24 WdeE o
At v dE FAIY AFELE oA of g teF HE|AA <t
o] Fls] g2t e nheoly TR oefd = /il
A B veolde] 4F A= d ek EA oFet |
75 RIS de ARl ol e tEsh= 7|l

9 HY, FEt ARE HFOE vEold RS 24U eR
H A3 A= AAYES SEHAH.

87) OJEH Si&ZAHE 2023.3.13.2 X2 SHRHY HZ SOU(EQ) TA(SAHH TIA| M[2023-863) &t
S(SAH, dMY: 2023.4.20.)
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H 3-14) 0F201% 018 22| MEHEA JHQ
T2 = A2 K12
OIS, OIEAR, | N
B A NN, - OEH 257 B U $8(2010, 2015, 2017, 2020)
oA =
SN ORISIAS, 909014 oA BEEA 2D
OB opma
OI5| HAE SY | - XXX DH20{Y BI5) SR XIR(2017-2022)
2ot - ORI Roto| BE H(+HEIYS, 2008)
soay | CRERIES - RimEed: Folsw so mi HE
F

- OEA: O, BFAL, 5, 2AF, A,
* O1EH 257 BH(2020, 2015)+H7* 24 Zut
* OFEH- 0[H4(2021) A 20t HE

20229 7]& "ol Wel ASe F 3,7947C=, 20209 thH]
23.0% 571885190 tt. ol& 20109} H|WotH 64.8% Skt =0t}
At 109 |d7H2010~20229) A9E B+ He| A5 S7H2 60.0%°1
g3ttt nhZoly Wl A4 7kl wet FHAE S7HE BTt 2022
4 7]& uhSoll WAL 131,710ha®, 20208 thH] 17.6%89), 2010
|3t vlwshE 37.3% S7kshdch.

88)
89)

A
=
A
=

HEYE((2010~2020) BIEHOZ XX} ALt
#5YE/(2010~2020) HIEHOZ KA} A4t

o
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(E 3-15) OtS0{g Bol I OfEAH| Sig
ToI(2) HEAIS(H) T (ha)
2022 | 2010 | BZE 2022 | 2010 | BUE | 2022 | 2010 | BUE
M2 3,794 2302 64.8% 2,044 1,730 18.2% 131,710 95951 37.3%
Z= | 149 | 77 935% 74 77 | -3.9% 10,555 8,165  29.3%
Z71= | 141 140 07% 53 | 48 | 10.4% 6,021 4,858 23.9%
ZMdT | 688 | 500 (37.6% 857 @ 337 1543% 14,964 15476 -3.3%
ZMST 308 | 146 111.0% 147 | 153  -3.9% 7,377 10,816 -31.8%
30 34 -118% 50 41 22.0% 510 1,648 -69.1%

T

_,_

_|_I_

=t 26 17 1529% 29 31 | -65% 953 | 717 | 32.9%
v 209 130 1 60.8% 59 59 0.0% | 2,777 | 1,991 | 39.5%
Tetd=| 1,500 | 878 | 70.8% 857 668 | 28.3% 63,711 29,879|1132%

=T | 144 9 |b1.6% 65 64 | 1.6% | 2,388 1,607 | 48.6%
M=k | 150 | 108 38.9% 102 99 | 3.0% 14,560 18,101 |-19.6%
SHE | 449 | 177 1537% 172 153 1 12.4% | 7,894 | 2,693 | 193.1%

A= 2835 Y8(2010~2020), 0EA 27 B & 512 2EEYR(2022), 20223 OZAH SHEZA
A0t 27, p.22.

2) OiEAH 2g

| 59 Aol A= oA e Ws A S weEh RER S
AlE YErIL At 202249 7]& A= ofEAY = & 107 8,754 2
2 20179 H¥] 20.1% S715tAH. ©f F "§4°] 66.9%0]1L, o1/4go]
33.1%9] HIFZ AAoks Aoz et JA] ofEA Y FollA oY
252 $PotAL e S AAY 89.5%AL, YA 10.5%= o4
2 T AU O E YA E5& FFshs AoE ZAHUTD

¥ 2 ArEH, 20224 71 604 ol4o] 73.2% H|E-Z AA|5}
2 YEREL, olojA] 50th7t 17.6%, 409 olsk= & 9.2% FE2

rlr
S V_R
lo o

(2022), p. 28.
(2022), p. 32.



2 A} of&A 13t Ash AP 9lgo] BRIt ofEA
=S A 2017934 vl = o}z
A AY 2E FolS HulEd, HT 53Uz 604 o2 45.8% S8t
gt 50t 19.4% Aot

al
o T AunE, oS GEO

&A% 2 Q9she A ojzAN
the 59 5 B 412 BAI0] G9lske A9 o&A HFol o 156 B
2, AR ol&AY HY HBL 39.4%0]

Aoz L}E]r‘*‘ﬂr 2020¥ 7|1&, A
152 59.5%°] Eol= Ao

=
ol etzte] X|o B4 HhTie} = Wol Qe x|ojo] W, A
¥E 4EY & g 4717} 2 oy ke AYs
/| E2 storet, A B4, A%, a5t 1
QA et Aol A A WlFo] A Uehtont o2 A9
el 49l s 50% o}l A0 et

ol
o
)
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H 3-16) 0EA #H1H o1

.

=Rl g

- O1EA ZAHIE = 40cH Ojgt 40~50CH 50~60CH 6OLH Ozt
= 2022 2017 BHE 2022 2017 2022 2017 BHE 2022 2017 BLE 2022 2017 BLUE
M= 10874 90,554 20.1% 2,709 - 7,244 12,162 -40.4% 19,140 23,742 -19.4% 79,661 54,650 45.8%
48 3,339 3,769 -11.4% 105 - 242, 524 -538% 668 1,239 -46.1% 2,324 2,006 15.9%
471 | 3,784 1,681 1251% 116 - 243 311 -21.9% 889 491 81.1% 2,536 879 188.5%
SHEE 17,056 14,733 15.8% 235 - 1,006 1,748 -42.4% 2,997 3,645 -17.8% 12,820 9,340 37.3%
=L | 4,842 5861 -17.4% 61 - 209 479 -56.4% 672 1,261 -46.7% 3,900 4,121 -5.4%
st 3,452 2,062 67.4% 5 - 204 186 9.7% 630/ 546 15.4% 2,559 1,330 92.4%
=t 1,899 1,829 3.8% 14 - 93 246 -62.2% 287 708 -59.5% 1,505 875 72.0%
oI 5,892 4,592 28.3% 98 - 363 660 -45.0% 1,185 1,308 -9.4% 4,246 2,624 61.8%
HMetd= 40,889 32,062 27.5% 1,582 - 3,496 5,630 -37.9% 7,511 9,204 -18.4% 28,300 17,228 64.3%
Me=E | 6,365 2,649 1403% 171 - 430/ 273 57.5% 1,145 860 33.1% 4,619 1,516 204.7%
H=L= 8,191 10,863 -24.6% 107 - 325 649 -499% 999 1,879 -46.8% 6,760 8,335 -18.9%
8T 13,045 10,453 24.8% 161 - 633 1,456 -56.5% 2,159 2,601 -17.0% 10,092 6,396 57.8%

Ra: +3Y3(2010~2020), 0EA 257 B Y oigh +85Y3I(2022), 20223 OEH YT 20 E1, p.22.
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oEAYL HAT AY ol9lol 9% 1EAL g W'Y AL

£ EAEHY, 38 ol&A) MBS AAY 2.1%2 etk Aoz 1

39 A Ao 7 w)Fo] oF 5% el &7 Uehgton], A8

A4, AF A9 1% nlgros AAL A 5Ugte] ol&AY 74
sh, Aubel oA & FAR AT A9, 18 47t Aaw

1
gl %E‘r.

(H 3-17) OiEA 743 = g

|=4
rzu

;

ol o rE
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