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EXECUTIVE SUMMARY

Policy Impact Evaluation in Port Development

Su-Young Lee: Ju-Hyun Kim

1. Purpose

= The purpose of this study is to propose a policy impact
assessment method that can objectively and quantitatively
evaluate the impact and effectiveness of policies related to

port development.

- This involves an in-depth review of the theoretical framework
underpinning policy impact assessment, along with an
examination of various policy impact assessment methodologies

used in port development policies abroad.

= The second purpose of the research is to conduct a
retrospective policy impact assessment of domestic port
development projects using the selected methods of policy

impact assessment.

- Evaluating the impact of Busan New Port development policy

XV



using Difference- in-Difference(DID) methodology and panel

regression analysis.

The third purpose of this study is to present policy
recommendations that can continuously carry out and
stimulate policy impact assessments targeting port

development projects.

2. Methodology and Features

1) Methodology

XVi

In this study, a thorough analysis of policy evaluation status
across various fields was conducted through literature review
and expert consultations to select appropriate

methodologies for policy impact assessment.

The review encompassed policy impact assessment cases not
only in areas similar to ports, such as roads and railways, but

also in environmental and health sectors.

The selection of policy impact assessment methodologies was
based on various monographs such as 'Policy Theory' and
'Performance Analysis,’ as well as performance evaluation
guides from the Ministry of Economy and Finance and the Korea

Institute of Public Finance.

An empirical analysis was carried out to evaluate the impact

of port development policies based on prominent port
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construction cases implemented by the Ministry of Oceans

and Fisheries.

- The empirical analysis involved estimating fixed-effects models

based on quasi-experimental designs using STATA.

= To ensure that the policy impact assessment of port
development projects extends beyond a one-time evaluation
and aligns with the National Port Master Plan, consultations
with officials from the Ministry of Oceans and Fisheries and

policy forums were conducted.

{Summary Table 1) Research Content and Methodology

Section Research Content Methodology

* Concept and types of policy evaluation

* Characteristics and theories of policy

Theoretical Review of | impact assessment -
° Literature

Policy Impact * Domestic and international Policy Impact = oyiew
Assessment Assessment (PIA) systems for Official
Development Assistance (ODA) and
Social Overhead Capital (SOC) sectors
* Examination of domestic evaluation
Current State and systems for port development projects | © Literature
Systems of Policy (Performance and Expenditure review
Impact Assessmentin| Management System, project evaluation) | « Expert
Port Deyelopment * Analysis of policy impact assessment consultatio
Projects systems for port development projects in| ns
Japan, the United States, and China
* Selection of target projects for policy °
. impact assessment using criteria * Literature
Policy Impact o . :
Assessment of Port | ° Designing policy impact assessment for review
Development Projects port devglopment projects including * Employed
formulating research hypotheses, methods:
analytical models, and data collection Difference-
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Recommendations for
Implementation and

Activation of Policy = ) e
Impact Assessment post-implementation policy impact
for Port Development assessment after introducing policy

Section Research Content Methodology

* Empirical analysis of policy impact in-Differen
assessment for domestic port ces (DID)
development projects (Busan Port, Busan | © panel
New Port) analysis

* Need for improvements in evaluation
frequency and budgetary systems « Expert

* Strengthening the foundation of interviews

* Literature

) review
Projects impact assessment for port development

projects

Source: Prepared by the Authors

2) Features

xviii

This study distinguishes itself from preceding research by
being the first to conduct a policy impact assessment

specifically tailored to port development projects.

An in-depth review of the characteristics of policy evaluation
and impact assessment in the port sector in South Korea,

diagnosing prevalent issues.

A concentrated literature review analyzing domestic and
international instances of policy impact assessment in fields
similar to ports, such as road and railway construction,
alongside active evaluations in areas like ODA, environment,

and health sectors.

Based on this, the quasi-experimental design method was
selected as the approach for assessing the policy impact of port

development in South Korea.
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= This study then applies the Difference-in-Differences (DID)
analysis to evaluate the effects of the Busan Port and Busan
New Port development policies by assessing changes in

overall freight volume and regional gross value added (GVA).

- Utilizing freight volume, a direct indicator of port development,
and gross value added, a significant indirect indicator, as
evaluation metrics.

- Utilizing the Difference-in-Differences (DID) methodology, a
principal approach in modern performance evaluation theory,
to construct the model. The coefficients of effects were
estimated through regression analysis to assess the impact of

the Busan Port and Busan New Port development policies.

= Employing panel regression analysis to evaluate the impact
of port development policies based on participation in these

developments.

- Panel analysis helps mitigate endogeneity issues, a significant
consideration in policy impact assessment, and allows for the
consideration of unobserved heterogeneity among subjects

under analysis.

3. Result

1) Summary

= Policy Impact Assessment is a widely used methodology

among various types of policy evaluations, differentiating
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itself by assessing policies rather than individual projects as

seen in performance evaluations.

When verifying the causal hypothesis of policy evaluation,
utilizing programs and logical models is common. Programs are
defined as a bundle of projects aimed at achieving policy

objectives.

This approach, when applied to the maritime sector,
encompasses construction works like the Busan Port, Incheon
Port, and Gwangyang Port, all falling under the broader program

of port construction.

Recent emphasis on enhancing development effectiveness
and the establishment of rigorous evaluation methodologies

have led to a surge in demand for policy impact evaluations.

Particularly in the field of International Development
Cooperation (ODA), the results of policy impact assessments are
used to formulate evidence-based policies, selecting
competitive advantages between projects based on assessment

outcomes.

Unlike ODA projects, the field of domestic and international
Social Overhead Capital (SOC) construction rarely employs
experimental methodologies or quantitative economics

techniques to evaluate the impact of policies.

The SOC construction sector primarily focuses on evaluating
individual construction projects post-implementation rather

than conducting impact assessments on policies.
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{Summary Table 2) Comparison of Post-evaluation Systems for SOC
Construction Projects by Country
(Unit: Units, %)

Classification South Korea Japan United States
* Similar to evaluation
criteria in South ° Focus on
* Emphasis on Korea evaluation for
Purpose yerjfying economic | * Emphasis on future'efficiency
indicators (B/C, feedback in design and
demand) information for use | construction
in similar projects at | stages
the planning stage
* Self-assessment by | * Self-assessment by
the ordering agency = the ordering agency « Evaluati
(service) * Validation from the V?;atl[og b
Evaluation  + Despite the Ministry of Land,  gonoeri 1"
Authority and  existence of a Infrastructure, and inpstitution ©l) to
Verification self—eyaluatlon Iransports _ ensure objectivity
committee, the Post—evaluation and expertise
evaluation systemis | Result Monitoring
inadequate Committee”
« Overall * Feedback based
by the " ana|y3|s of
* Separate W}:ﬁergfrﬂ;ng evaluation results
management by the Infrastrﬁcture a;wd by institution and
Utilization ordering agency Transport ’ con_struction
and * Accumulation and project

* Public release of
post-evaluation
results on the
Ministry of Land,

Management  public disclosure of
of Results results in the
Construction CALS

Centralization of
evaluation results
into a database

system and unifie
Y Infrastructure, and d d
: ) management
Transport's website .
ownership

Source: Prepared by the Authors
= Policy evaluations for port development projects in South

Korea can be broadly categorized into pre-evaluation and

process evaluation phases.

XXi



- Pre-evaluation is primarily conducted through the Preliminary
Feasibility Study by the Ministry of Economy and Finance, which
determines whether to proceed with port development before
its initiation.

- Process evaluations encompass evaluations such as the
Government Performance Evaluation by the Office for
Government Policy Coordination, Performance Management
System (Ministry of Economy and Finance), Project Evaluation
and Monitoring (National Assembly Budget Office), and

Performance Audit System (Board of Audit and Inspection).

{(Summary Table 2) Policy Evaluation of Domestic Port Development Projects

Evaluating

Evaluation Indicators
Agency

Category Evaluation Name

* Cost-benefit Analysis (B/C)
Preliminary Ministry of | * Profitability Analysis

Pre—evaluation Feasibility Study Economyand  « Regional balanced

Finance development, conditions for
promoting projects
* Project progress rate
Performance National (Completion Rate)
Management Assembly | ¢ Increase in cargo volume
System Budget Office  « pevelopment & accident
rates
EPrtlaces_s * (Operational suitability
valuation evaluation) Project progress
Project National rate, Fund procurement rate
Evaluation and Assembly |« (Project priority evaluation)
Monitoring Budget Office | Comparison analysis of

future cargo volume and
required shipping capacity

Source: Prepared by the Authors
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Japan's port development policy evaluation is categorized
into four segments: "Policy assessment), "Policy check-up.,
Policy review., and individual evaluations for specific port

development projects.

Process evaluations involve the Cabinet Secretariat's
government business evaluation, performance management
systems (Ministry of Economy and Finance), project evaluations,
etc.

Policy evaluations are conducted by national agencies, but a
notable feature is the reevaluation and post-evaluation of
projects facilitated by department-specific project evaluation

oversight committees composed of private-sector experts.

Port development policy evaluation in the United States is
carried out by the American Society of Civil Engineers
(ASCE), assessing national facilities, including ports, grading

them (A~F), and providing improvement suggestions.

Through the regular report “Report Card for America's
Infrastructure,” the organization not only presents infrastructure
assessment grades but also highlights the economic impacts of

infrastructure underinvestment.

China does not conduct separate policy evaluations for port
development projects. However, the National Development
and Reform Commission (NRDC), a committee under the
State Council, oversees permitting and reviews for large-scale

infrastructure facility development.

xXxiii



{Summary Table 3) Evaluation of Foreign Port Development Policies

Category

Japan

United
States

China

Evaluation Name

* "Policy assessment.
* MPolicy check-up.
* MPolicy review

* Individual evaluations
for specific port
development projects

* "Report Card for
America's
Infrastructure

* No separate policy
evaluations; instead, it
handles permits and
assessments for
large—scale
infrastructure facilities.

Evaluating
Agency

* Ministry of
Land,
Infrastructure,
Transport and
Tourism (MLIT)

* American
Society of Civil
Engineers
(ASCE)

* National
Development
and Reform
Commission
(NRDC)

Evaluation Indicators and

Features

Cost-benefit analysis

Perform project
reevaluation and
post-evaluation using
project evaluation
oversight committees.

Decisions regarding
continuation or
suspension of projects
that have been delayed
for 5 or 10 years.

Publicizes port
infrastructure
evaluation grades and
provides improvement
suggestions.

Analyzes infrastructure
demand and projected
investment gaps.

Publishes economic
impacts due to
infrastructure
underinvestment (GDP,
job losses).

Actively engages
private researchers in
performing policy
impact evaluations for
port development
projects.

- In the private research sector, active study is being conducted

on the policy impact evaluation of port development projects.

- They primarily utilize the Difference-in-Differences (DID)

methodology to verify the policy

XXiv
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evaluation of
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development projects, focusing on the effects of port

construction and port integration systems.

{Summary Table 4) Characteristics of China’s Port Policy Impact Evaluation

Author Analysis Case Methodology Variables

Difference-in-Differe

Wan et al.(2022) Effects of inland port nces (DID), Mediation | Port throughput

construction

analysis
Effects of port Difference-in-Differe = Urban economic
Ma et al.(2021) integration system nces (DID) growth
Effects of Emission Regression
Zhang et al.(2020) = Control Areas (ECA) | Discontinuity (RD) | SO2 emissions
establishment policy analysis

= To evaluate the effects of the Busan Port development policy,
hypotheses were established distinguishing between the
direct impact of increased cargo throughput and the indirect
effect on the economic added value of the port city. They

are as follows:

- Hypothesis 1 (H1): The Busan Port development will statistically
significantly increase the total cargo throughput compared to

other ports.

- Hypothesis 2 (H2): The Busan Port development will statistically
significantly increase the local added value of Busan city

compared to other port cities.

- Hypothesis 3 (H3): The development and operation of Busan
New Port will significantly increase the container throughput

compared to other new ports.

XXV



= The Busan Port development policy has been analyzed to
have increased the total cargo throughput of Busan Port by
approximately 121.0% compared to other ports at a

statistically significant level of 1%.

{Summary Table 5) Analysis Results of Total Cargo Volume Change Due to
Busan Port Development

Category Model (1) Model (2)
0.289* -0.450
year_dum (0.149) (0.305)
treat 3.472%** 0.916
(0.427) (0.696)
0.146 1.210%**
year_dum X treat (0.149) (0.360)
0.398***
budget - (0.100)
817*¥** 7.972%%*
Constant term 8(5427) (3413)
Observations 75 75
R-squared 0.108 0.324

= The second hypothesis in this study, which focused on the
annual total value added within the Busan city region, was
analyzed using the Difference-in-Differences (DID) approach.
The results indicate an approximately 37.4% increase,
statistically significant at a 5% level, attributed to the impact

of the port development policy.
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{Summary Table 6) Analysis Results of Regional Added Value Change Due to

Busan Port Development

Category Model (1) Model (2)
0.568%** 0.161

year_dum (0.0428) (0.0428)

treat 2.582%** 1.239%**
(0.236) (0.371)

-0.205%** 0.374%*

year_dum X treat (0.0428) (0.169)

0.212%**

budget i (0.0520)

15.12%** 14.65%**

Constant term (%.236) (0.224)
Observations 72 72
R-squared 0.201 0.383

= The policy impact of the Busan New Port development was
assessed by focusing on the development of specific
terminals within the port. To achieve this, variables such as
terminal-specific cargo volume, development budget, and

handling capacity were selected.

In Model (1), the effects of policy implementation were analyzed
concerning Terminal 1 of the Busan New Port. In Model (2),
Terminal 2 was the focus, while Model (3) scrutinized Terminal

3, Model (4) evaluated Terminal 4, and Model (5) assessed

Terminal 5 based on the implemented business policy.

The analysis from Model (1) indicates that after the investment
and commencement of operations at Terminal 1, although there

was a positive impact of 1.912 on container cargo volume
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compared to other terminals, this result was not statistically
significant.

- In Models (3), (4), and (5), the effects on container cargo volume
compared to other terminals after the investment and
commencement of operations at Terminals 3, 4, and 5 were
respectively determined to have a statistically significant
positive impact of 6.347, 6.980, and 6.822 at a 1% significance

level.

{(Summary Table 7) Analysis Results of the Change in Cargo Volume due to
the Busan New Port Development Policy

Category Model (1) = Model (2) = Model (3) = Model (4) = Model (5)
4.460%** 4.903*** 4.293*** 4.460%** 4.637***

Intercept | 13715 (34.337)  (10.954) = (13.715) = (18.555)
0.604* 0.762* 0.604* 0.444
year_dum (1.677) ) (1.819) (1.677) | (1.468)
rent 0512 | 2735%%% | -4203%% | -4.460*** | —-4.634%**
(0.344) | (8261)  (-10.954) (-13.715) = (-18.540)
year_dum 1.912 0.000 | 6347 | 6.980*** | 6.822%*
* treat (1.272) 0 (8439) | (18.823)  (20.004)
Observations 330 330 330 330 330
R-squared 0.044 0.050 0.073 0.090 0.095
2_a 00353 = 00472 = 00640 00819  0.0864
F 58.43 68.25 . . 1115

= Through panel regression analysis using the same variables
and data, the impact of port development on the total cargo
volume at ports and the expansion of local value-added in

the city where the port is located was analyzed.
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- It was found, through panel analysis, that both the total cargo
volume at ports and the local value-added in the area
statistically significantly increased with the allocation of port

development budgets.

- However, the effects based on the port's size did not achieve

statistical significance.

{Summary Table 8) Analysis Results of Total Cargo Volume and Local
Value-Added due to Port Development Budget Allocation

Category Total Cargo Volume Local Value-Added
budget .0349334* .0349334***
(.0177508) (.0094503)
size 0.0123583 -.1317767
(.3699476) (.196677)
Constant term 9.198742%** 15.54745%**
(.1301561) (.0683197)
Observations 384 376
R-squared 0.2866 0.0564

Note: 1) *** p¢0.01, ** p¢0.05, * p<0.1
Source: Prepared by the Authors

2) Policy Recommendations and Policy-making Activities

= In this study, five approaches were proposed to strengthen
the post-policy impact assessment based on the introduction

of the port development project policy impact assessment.

- First, it is necessary to establish the legal grounds for post-policy
impact assessment in port development projects, following the

introduction of the policy impact assessment in port development
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projects. Furthermore, to strengthen the basis for post-policy
impact assessment, it is crucial to establish a management system,

such as planning performance-based evaluation programs.

Third, there is a need to establish information related to port
development project evaluation and statistical foundations.
Along with the development of evaluation indicators,
simultaneous establishment of a database for evaluation
information is deemed essential for enhancing the basis of

post-policy impact assessment.

There is a requirement for control, management, and systematic
analysis of information necessary for evaluations, requiring an
organized workforce capable of conducting evaluations.
Establishing a dedicated department for 'post-policy impact
assessment in port development projects’ is essential for

comprehensive evaluation of port financial development projects.

Finally, to ensure the reliability and objectivity of port
development project evaluations, it is necessary to disclose
information not only about the evaluation results but also about
the evaluation process, similar to Japan's approach. Reflecting
evaluation results in budget planning during project planning

is essential.

3) Expected Effects including Policy Contributions

XXX

Proposing a Post-Policy Impact Evaluation Methodology
(DID) applicable to the evaluation of the Nationwide Port
Master Plan
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Evaluation of the performance of national port master plans has
historically relied on assessing the attainment of indicators set
five years prior.

Despite an allocation of approximately 4 trillion won for
formulating the national port master plan, a lack of precise and
substantial academic methodologies to evaluate its effects

currently persists.

This study presents suitable methodologies for assessing port
development policy impacts through literature review and expert

consultation, securing significance through empirical analysis.

Utilizing the policy impact evaluation methods proposed in this
study during future master plan formulation could facilitate
more accurate and thorough evaluations of large-budget port

development policies.

Leveraging the outcomes of port development policy impact
assessments can positively influence the recent trend of
evidence-based policy formulation by reinforcing the

justification for budget allocations.

Given the growing emphasis on evidence-based policy
formulation across various sectors, there is an increased need
to substantiate the effectiveness of proposed projects with

objective and credible evidence.

Consequently, the results of port development policy impact
assessments align with the scientific and objective demands for
proving project efficacy and are anticipated to contribute to

justifying budget allocations
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52 = 7 ok tEeE B7H A
(Evaluablity assessment)< F7I2HE 58 4= Q= JHE 7HsohaL
B71e] ¥ 7hsde AMgshe ol @5}1 835 B7F A4 A
= O

g2 915 ol 714 Bk AA dhers
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99 B4 B meagel 99 A 92 0 A AEH
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(effectiveness evaluation)gtale YZoRX= JFH7M= 71 g8 &
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A4 AW W0 s AR AWGFE 0] EXT} A HLs)|
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8% 4 A AR

2. T2 J3(program)2} =2| 2&(logic model)
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woltt. ==Y Oﬂ*PZﬂEh AT Aike] AL AP TE EoleE
7] 93 27F HA AW G9Ql T2 FA0 7 ik &
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18) Joint Financial Management Improvement Program, Z-4< 2/(2006), p. 18 Xolg
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20) 0[82t 2/(2017), p. 28.
21) =3%(2015), pp. 69-70.
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1) f2lLi2te] ODA HaIeHI}

5“4—1 YA FFE7F ARl w2t B3 Sl gt 8771 #oHA]
EP 22) :RM T1%8<F ODA A} ué 7k Ak 24" EE, =L

) S EAlel ARHE AR 4 e AR DA B
%% BaAo] Fobairk. ol uet FAFFR ) dhat Tlo] ZHH9)
on] KOICA@ZZAGEHE Fabdo] 1 ABA A4t 457 B
A5 9] a7 Hgsl] 918 201195 Az ANGFBAE

Sastact

KOICAS] %7} thatel 4712 vl M2 90K 4 Sleh(GE
2-5)). 941 Z1olA At Y50l B WAt Aol At GF FAL A
o F2E BSHe A9 AAFFH RO Holet. E3F HAY
sPg7keh BT WE KOICA 24 7lo|=elelo] HAjstel2 Lol
AABHE B AT AP 28NA A FFHNE St
9tk KOICA® %2 AEEARHS dWoR Age 4] dio] 4
A7l F8 WEEL RCTEAY 2 97 52 DIDEIER

0.

J

22) Z&2(2012), p. 196.
23) Michael Bamberger et al (2010)
24) 5184 21(2017)
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4 SN Tl B2 HRWA| BEE A IR
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KOICAE 7709 BA @ =Z71d Hofo] AFdo| tjsf 8712 Jafid
7Fe ANl ol 2 A83 9 B7F S RCTERY dix
T A1) DID(EIEFER)ILE DIDS] A RCTE thE2A A 2719
AAglol= it AFdS B7H & Stk E40] it

>1

=

A= KOICAIA 2 JF7He AlBT o AR e, 2t %
I 55 W A= (& 2-6)3 2o KOICAZ} ofzZ&7h 7ht &
Aol A =715 B ZAANE - A g7 PEES 25 74
2 A7H(Cluster randomized controlled trial)°]t}. KOICA= 71
EE 99 BA MAAE #4484 F CHV(Community Health
Volunteer) £919] &748 AZstuA A J3Fg7IE Alstqict,
CHVS| 843} Jr= At 7MHRE= AAISE o F 52 &5 S451%2

=
W 43 ARZE of5EY 49 WAES B8t

25) 0140|(2017)
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2ol SERTAO) LU YWALAYS YA B0k

o 2 24, 71723 5 B Lolld ZasH] 281 48 ¢
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2. 0= T LAY HHSSHI M R #2347

0

UM 2FoA AHHEGIRC] ul=2 Cll(Construction Industry
Institute)o]2h= RIZFATACNA e ZRt vl= W ANl Tt
B7Fs @5t itk oo & FolAe =Y liEt 52 B7Isko]
7141 OXJ.JEJ./\ﬂ(Report Card for America's Infrastructure)s 2
Z¥ole v)= EE5SHS](ASCE: American Society of Civil Engineers)
o] FUNIARY] BTl tisf] &staAl it wlw EESSHY
(ASCE)+= 1998+ w|= QlZmeks Bristal Qlon 20015 E= 44
ot} g7t 23S FIskl Itk ASCE= @9k ZE3t vl=r Y =711
gl Aot Hrlste] 52 Fo(A~Pstal AHANREE AlEdiTh
20219 7| vl=r2] 1771 =&} Zope] Bt 552 C-2 204 T 7]
& DEFolA A= AT <3 3-11) ). AlRHo= AmHd &
E7F BeHoR HilowS Weter Iuh 5 S0l 20174 B} H]
ol FAEUS RISkl HE = EEZSHE](ASCE)= ml= W
177] &oF /1Ze2pt &3 53¢ Bous Wt ot iS4 41E
6% 1,0909 2(¢F 8,150 W= A5k itk

47) ASCE(https://infrastructurereportcard.org)S HIEO 2 XA} 24, (AM: 2023.8.12.)
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=i B B Py D+ D+ sy D
sim RIS g
35 D D+ e D D+ AAE D- D-
Cte| C+ C Pl D D St D+ D+
o D D Y D+ D+ | D+ C-

Xt=: Report Card for America's Infrastructure 20215 HHEO 2 XX} XHEHS

SHH = EESSS](ASCE)+ 20219 % 7|24 (Report Card for
America's Infrastructure)g B0 @A vl=r A=Z}e] Hrt SFE ofY
2} Qlze} ﬂﬁ\-—ErX}Ql BAA FFE A4St ks RN ASCE=
g wl=r] Qe FxL 57t AAEE] vAE S EASH I o
A vl= W *‘?‘OF Az} Fx} 589 AiE= FAF 1F AXFE FARA:
BuAo] 2 dF S0l & o 204097Hx] Pk et B2 £
oF 8409 €] ol& AL A=Y "8 FA 59 41.6%%0] FA;
F Aolgks HBARl A2 vl Slth old 2040W7HA] A Azt
(Investment gap)= 4909 €glof o]& AL = dSHTHE 3-12) I=).

(H 3-12) B EM2 HYsH £ 0]2 QTat 49 U £x}
(H9l: 20194 7|& H g2))

2020~20294 2020~20394
=0F _ AtE|= 3 _ A= 3
e TEIE an | sa EE L ay
s 42 17 25 84 35 49
SIS 2,574 1,369 1,205 5,392 2,902 2,490
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2020~20294 2020~20394
=0 = =
A e 0"_%54 5 axy | zag ou_*;rfﬂ = oy
Mo 2,620 1,531 1,089 5,754 3,269 2,485
7| 637 440 197 1,190 872 319
=t 237 126 111 530 249 281
A 6,109 3,483 2,626 12,950 7,326 5,623

At&: Economic Impact of Status Quo Investment Across Infrastructure System, p. 98 HIEOZ
SN ESES!

Toﬂ 7}7419} ArQA 9] Hke Z7bE S 9SS Xl%ﬁlﬁ? E3F ASCEQ)
Huxde)o] M= et S40E, 3 dnd B fAFER Hdo]
20299714 A&d A% = BACNA 3.1% 289 GDP £4o] &
Aolgk= AT WEsdth gEo] 202097H4] ZF 7F4olA tid 3,000
9] &Alo] wAsto] 9 Azt 21t 83 g9l ZHAEASA) AL IS
Zolgtal EAIskGITh

EQE =} T A} HHo] 2|42 G Zord dAE] &4 AR
A= BrstAet 1 Ak <# 3-13)3% 2o

=

(B 3-13) QIT2t JASK, H Xk A| 5 MR UX(2| 3
(T 2E7H)
2029 2039

ot Ux2| ot Ux2|
A0 -78.6 204 -119.0
Fas -39.4 A8 -75.3
SEYSEIES -29.8 OlzAH|A -63.8
7B ARRAH|A -29.4 7B ARRAHIA -60.1

48) "Economic Impact of Status Quo Investment Across Infrastructure System (2021)
49) JHRIAH+7HRIXIS
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=0f 2RI =0f AN
QAldlsg -27.2 QAlalsg -55.8
=8 ¥ 2 -24.5 =28 ¥ 23 -35.8
SoHY -22.8 Oh -43.7

S 25 -6.3 S5 -12.6
S A -5.7 25t A -10.7
7|} -82.6 7|} -209.1
N -346.3 A -685.9

Xt=: "Economic Impact of Status Quo Investment Across Infrastructure System. S HIEIOZ
PSINPNESPS]

HaeHr M Y o

r
Ok

1) M RO SHIVHLMNY HAUHSLI} HE

SF0) B ol 37 Ak 2008 380 490l A
TR 2Q0kE), 3 I TA] oA w7 59 HEsls nES

E(Ministry of Transport of the People’s Republic of China)Z 4!
AA o= gyl #it A A W+ JY H A4 ZRHE S
it gute] Ay AY € ot AMES Hitles EsEriolAs
FA7HA] S = A Ado)] Tet Ayl a3 371 5 A3y
7tet TE AR FYsHA e A& SRIESIH. W25 34
FF HE] ol fEyEte] s AR et SENES R4 F3oks A
B7F @R EZ9EO] A Y= ACE UEHTES0

s

F3e Qv go] FUPTAGS A, I, a2 TEstel BT}

50) B30Iz nELSLSE (https://www.mot.gov.cn/jiaotonggaikuang/ 201510/t20151015
~1902308.html )2 RS EMZ XA H2|(ZAM2:2023.4.11.)
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St 4l oY 1zt AJd JidE B ZRAEQ] FE4ARE 57k
£3 FRY AEIU FAANTIF HLHAASANDRC:
National Development and Reform Commission)7} ©@@5F1l St
NDRCE: A1} 71t oz} 9A) 1L S Ae] A% o7} 5
A AR AR B AL S5 wshl A9 884 882

Z75 9t

A2 Shto] PRE FHste] $okA) gk 08 Felstect. vt
AAHoR 98 mEAEd WAL ANE B FEST Uk A
o= Ueh}s) ejuelet mhizbA 2 A% AQle] et AEEE 9%
Ssha Qs RoE waEd,

HEACE Wan et al.(2022)2 =2 Fub7iido] &3] FUH=
EFotal, 19t R A4 T2 A EQ] ARl gyel Hst
HEsth= HoA JYR-A-4HNingbo Zhoushan)@WhS S=+ W &4t
A49] g7 AR A5kl o|FAHE(Difference-in-Differences) 3
51) 52 27N e FA oM X, https://www.ndrc.gov.cn/xxgk/jd/jd/202304/

52) 20213 128 720 NDRCi= SARRIX T AIZTE E240 25t I2MES| SIS WISt H IS

Aot HESt o2 &0IE. (NDRC EXXAtR, https://en.ndrc.gov.cn/news/activities/
202112/t20211217_1308409.htm, ZAY: 2023.4.12.)|
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al.(2021)°] =2 JUFSH Ik 7Ho] AR Ik AHPe] EH Q3 ]

[e]
2 29 5 YL AHHL, FUFHAARS)o] Futo] AXg £A

o] AAS A FI7 5 glom Algho] Aol weh 1 I} 27

Zhang et al.(2020)> A4 LAYsH= 7| L FEZH 9] &S £°|
7] 93t 583 24?1 viE A F-<(ECA: Emission Control Area) 4
ol =7F 9 A FEollA S| FAEI Qloy AS4 HolEE 7|
o= AFAASE ndZ S5 ECA A8S B7IRE A7 fltk= &
oAl Astol(Shangha)dZ S4HOE ECA AHFINE EAsIA

=
Zhang et al.(2020)> WA4Z BAT 4= = dHEAQ] SAFAA 7Y
53) Ma et al.(2021), pp. 437-438.
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9] 3]9 E9<4(RD: Regression Discontinuity) F2HS 830+,
= mae g Aue AT & U e ol A%

Aag B9 24t 34 2ol olstel ECA AAYBOR A3
Aslo]ae AW 0.229ug/m3 oA ol akskge] ZFagion, oS
ECA o] Asto]o] o4kt B 7ol 244 AL AT US

A7 A2 viel o] F=9 A7 | Ao = olSAE &
A, 39 2d% A 5 OFe 49 A 7S E85to] e
2 A, BHY] P avE AFHCE FA5HL JATH(E 3-14))

(B 3-14) 3= U JHILTI EY
xR 24 A2 ez o

Wanetal0022) | umgzigeimn (o EAOO L gmesy

Ma et al.(2021) SISE M gt | O|FALRE 24(DID) EABHEE
rongetalo20)| ESAMETIRS | SIS SR | sOn0is

INE=RPAIN RS

H3E 22 I AAFE

A3l A= S-2luet FTEANY BYE7IR SR2PAY A9
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(1) HZA QIfN =20| 7Hsst I7HE3{58)
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72 oxmouy mMAYHEY  BUAY | SMAYE Y
Ayt X) O (0) 0Os
SHEH X), ohg 02 X) Os

PSEN k=gl (0s-01) - (04—02)

RtE: 253 9(2021), p. 134 912
DHHAALE A (interrupted time-series design)>9+= o] A|gY

58) 273! 91(2021), SHYA-Ar HHASEIIS 95t 7|7, pp.132-1362 HIEOR KX A2
59) EFURY A S0 SHIRIEHS 27Kt BEf= SH-AME 2 (control-series design)2ill £20,
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Time I Parallel lines

Before After

XAt&: Fredriksson, A. and Oliveira, G.M.d. (2019), p. 522.
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2010
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2012 7,321 2,440 711 406
2013 4,889 1,329 623 120
2014 5,052 1,125 480 234
2015 5,404 1,374 595 118
2016 6,429 2,225 467 146
2017 7,160 2,112 382 209
2018 6,023 1,360 328 194
2019 6,274 1,467 351 386
2020 7,566 1,476 743 280
2021 8,259 916 1,109 570
2022 8,255 1,207 497 1,203
HIS 100.00% 14.62% 6.02% 14.57%
A= of (2022 C)
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o4 a7sts qgk 74 59 242 Bokstel Agslglont, i gt
o] g Al B41re FA0R dr) JAR} PUES A8t
A EA3gieked] olol7t iet

1) g57H2 8%

SEluE FHEE 2R AR A4 FedIEA RS &

T £42 e SAAR] EF7IAR 2445t S7PAEEE R
Stal, A F7HRA A =719 A& EE siEeosty] gl
oh ol2dt B2 vigor =7 PRl Rie oM A2k
& 5T SV ofyzh, s Fto] HAR Fe=AlY A F
ZPHA SH7HA] AAekint. By 71E9] B WY REs A
E FREET, TP 24 1 JFEAE 24T o floH I
MEARAS] B3-S Ao S5 offnh. (O™ 5-1) D).

(323 5-1) M4xt M= YUU7|2A & 6™ &

21T
1L
= S——

=7} SEEA =1 (30) |
StolS = 2h ) SIotAAESery RStOtEIZ7F2 () Eshaklz|a|
1969 £ 832 2| 282 9 550+ 7
= = gy ey

A& oi5(2020), p. 2.

66) aiL(2020), HM4xt LAYLI[2AE, p. 2.
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oo B A7 BAk AL HAo] mE FAE & FN2EF 272t
AR 7P FEiehs 21 50

= 2 g 73

= ot debde detaat e el A=EE e 2
Holug 2ot & 25Fo= FAststo] 7H1(HD)E A48, ﬂ&‘%
o] whet TAlolA sk AAA FrHAE A9 W SR7H

Moz FAskete] 7Hd2(H2)E 2483t

ATAHAL (H1). B4R S $ARge] S5 st o] 5
Moz fosk Z7HA12 Aol
QTP (H2). B4 AL B4 A9 f SR/HIE eFge
=A o FAROR G5 F7HAD Rl
ESF AR ARG L 1~55 7 23D 2GR Do) th
the e Teidte] REL ATHT T Adlolr] BEFS JupAsa 4
of FAHAIY] B AHUIHE)ES F7hE ST HAshch

Folg Aol Stk A A&tz
dE SArAIge] BEaol B Agel vsh @45 Wl ] A
Eﬂ

Ofr

ol Exgfo] Wl H|w Algko]
: 7 A (weight)E F-olsh= 1ol
EAok, S B =719] J*J"'%J} FAMol =2 & Aot EAol=
T JEsfof gt ol ¢ FHsA: propensity

FAMgo 1 2 = A7gsto] £4 4= ltk
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2) 24 2t GOy

(1) A77H 1, 29] 25 DD HOJE| 27
APM 13} 2% AV 9 ATERL Theat o] olEAE 47
o 7luiet SiAEgE At

valuadded,; ; = B, + Biyeardum, , + Botreat, , + Bsyeardum, ; X treat,
+ Bbudget;, &, e [2]5—2]

= Ln(@z B9 F BE+1)

valuadded; , = Ln(AZr XY W FH71712+1)

O

yeardum; , = FAFE] IR, T2 5 IR 2 7ML olFold

&1’
’

[¢]

7ol 0]l A EmEs
treat;, = FARFOIH ', o2 PHolH ‘0 ot HuHS
yeardum; , ¥treat;, = A3 HoHpet A Hudao] oz

budget;, = Ln(@7+ I £ A4+1)

(4] 5-112 AH1E ASs] fF 23
total_volume P & EF= st [4] 5-2]= A+
Zo17] gt Zy o2 A4l value-added= A W &
oufgtt}. Alof| 35408 FT= yeardum, ;I treat, ;-2 Ol

A B AJE] AR HE FEste AlFTER " YT n|olt,
yeardum, , Xtreat, .= AT} Yo HuHPO] oGP =T o] W

o AR 2 B3l B LANES Terd 5 ek

ox.
i)
rE
i

1z
N
A9
N
X
Y

N
N, e
—rl l\)
Mo it
> o oY o
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o 22 A 98] S7KE BAMSoltt, B AToA: gube)
Qg vmsly] gia) ore, whkA), R, FoksE 5 A 9 5
3} SRR SAlo] B HolH S BAMNSE Bt FEstct
JEt B gurE, AV 22X EA%0] det Rt A4S
835He olEigol YT, HmA B2A} AL Purd S e 3

7ke] Ao A5 A

B oibe BAMSE AFsEoM T ws

2 A+ HolH 4 ¥l (FE 5-3)3 2o, 200497F 2014492
2370 F9% td & B, Ttol YRS EAREHY A W F
B A gubd B9 djitoltt A1E Hu]¥S(yeardum)= 20059
] Tl 2013~2014¥5 AA] o]F A|Fo R FESIS]
t}, o] BHAR} 1~58% 204 20069 28571 7FE WA EFEo] &
Fedoll ot o] 5 712 E A o] ARZ HAslon, A o
A2 7P vt o 2 9hgE 5RF7E 201240 292 AIRRE A
gfsto] 201393} 2014902 AAst3int. 2006~2012¥19] 39 FAHY
o] HE7F &ApH o7 hgE| o] ol YTl wet A4 Hit T
Eol7]of ojggo] glo] B4 7|7tolA ALletgit.
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theo At Hulddrean] A9 HATHAR BARS HA YL
2 53 Unlq R3S vmgtos ugshy b s a7k
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H2E =U STONEAY ZHISEL 45 2N

N
Wi
fm

=

om

A

1x

A FSEEE EEHA B3 A
s AAzTE

o=

L BER B gy HAM AR

253 75 | 48,105.95 79,587.63  61.588 346,640.1

SO OflAt 75 | 388.1423 811.5647 0 5169.31

s0ts1elS 2 75 | 3583881 64,250.71 0 355928
totalvolume

& B2 Ko=) 75 | 0.152167 2.180623 4.136574 12.75605
budget

(Pl o Kotz gy | 7D 3548891 2838515 0 8550688

cargohandling 75 | 8.883104 2.435932 0 12.78249

R ECE PR

ool

P it Fetstsol Bt 7|2EAT JA Adz1E 6 |
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G 7 FRE 2AT A9 Jazh Juizh 9 B2HA 719] Rolr) S

3] ZojE9on Hay GASIAE AL gl 4= AUt
(B 5-6) A7IA2 7|E 57 Q0
B H=X| Y HEMWRL Z|AZL Z|CHZx

X2 L Z57171K| 72 1.26e+07 1.656+07 617,326 7.18¢+07

SITETHL OflAt 72 4043149 8245277 0| 5.169.31

B = 72 | 37.332.1 6520053 0| 355928

valueadded
(101 L 207015\ sosz gy 72 15.59877 1248743 1333315  18.08938
budget
@bl o otz gy | 72 3682542 281834 0|8.550688
cargohandling 72 8.922031 2.484401 0112.78249

R ECE P

NERDSINES

0x

2) 0|3x+2(DID) =4 Zu}

e A7HE A4S 9% A [5-113 4 [5-218 EYE oISAE
ARG Syt ATE 712 (I 5-7)F (B 5-8)°l FElstgict. WA
FIAL] G F F EHS TAY el HE A =9
71708 FHEsto] BRI B RH247N) 1He] WskE EARE A, FAl
S B I oiE] 1% $AF 7oeE slolA & =Tdel oF 121%
7T ATHE 5-6
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=T Model (1) Model (2)
0.289* -0.450
year_dum (0.149) (0.305)
3.472%** 0.916
treat (0.427) (0.696)
0.146 1.210***
year_dum x treat (0.149) (0.360)
~ 0.398***
budget (0.100)
AFASE 8.817%** 7.972#%x
ST (0.427) (0.413)
HEX| 75 75
R-squared 0.108 0.324

F11) BB 19| £X|= SYHAE BELQRIY
2) *** p¢0.01, ** p<0.05, * p<0.1
A= KA

A5t 70] slho e sl S48 A5, (1 5ol ek Wgt 2o]
skgdo] AT R0 Qlzk FEAFIAL B ol %xrs} =4

5%9] A RoJ5eE stollAl o 37.4% SVttt S F B5HE A
FAPFZ AR At vk P A= %“4711‘3*01]/‘}2 1%4 574]*4 04“

68) XY Ul & L=U0M STHEYUS ATt Q0| XY L SRIPIXIZ X% W S27P7 K0 HR0| 25
Sh= MMEMIE 2II6HH XY L SHM(GRDP)7HECE 2 BTN = £ X ZRIXIHEL! K|
S KBS ZE5ILA} ol oL FHRO| /IX[ohE AlZT HERIZ XG9S M22toh= g0 2R
RIS K| LS AL CIOEIE =21 = 50 SYE 71222 221 & a8 = Ue XG USRIt
X REE XF9 MK EZ HEOIUZ
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(B 5-8) SR 70| ME XY W S27171X| Mt 24 21
72 Model (1) Model (2)
0.568*** 0.161
year_dum (0.0428) (0.0428)
treat 2.582%** 1.239%**
(0.236) (0.371)
-0.205*** 0.374**
year_dum X treat (0.0428) (0.169)
0.212%*x
budget - (0.0520)
At 15, 12%** 14.65%**
(0.236) (0.244)
=X 72 72
R-squared 0.201 0.383
F11) S Q0| fX|= FRAH HEQRIR

2) *** p¢0.01, ** p{0.05, * p<0.1
INEESPS WS RSS!

P

T
DEAE 5 A9 W ikt sv] BE0] B AIAEES 7} WEstol
Fubto] A9 3AY WA ofE JFS VXA WU B4 B

e F72 Aol 53 Ln(EHelY E53+1)ol Het 7es
AFS 82RE Zolt. (& 5-9)°1M & & 3%l FAAIFS] Wt ZH|



oy E5H= EIHr] @A5] o, 7FF o 9 HAIE ASFEF

o] AHolY E5%F FHghS 941.907302, o]= QA At 4§

% BYY 2oy 52 FEYS Ao B A 539 BEF

A FRE HTE ZRE of el ARdThof| H]gf| Atk AMEE FRIsHT

(B 5-9) 7|z 2%

T= 254 Mean Std.Dev min p50 Max
SS(PNIT)  1584.78  893.4783 0 1712.729 2743.856
29=(PNC)  3103.978 1848.809  133.656 3299.457 5501.091

B H=(HINC) 1737.778 1140.349 0 2219.402 | 2954.267

A%t 4BS(HPNT)  1493.182  1013.931 0 0 2552.383
5EZ=(BNCT) 941.9073 915.56217 0 0| 2269.682
EMEs S 110.8964  234.0396 0 3078 923.946
XHMOH(BIXIL) | 1801.76  306.9861 1286.489 1867.428 2274.667
AMON(EAIED  2292.915 2665392 1744.861 2307.478 2687.975

" ZOMRE(BEARSH 11733.105 1 579.1103| 1132.395 | 1509.062 | 2842.747

gy | Aznes

5 (=A 1115.777 1 100.8506 & 943.275 1 1141.941| 1250.132
QotE= 3058849 290.3218 232 514.92 640.337

39 1072.99 1130.651 168.805 603.5835 3382.625

Ol SNCT 307.4818 1 424.1888 0 0 992.102

ikl HJIT 222.0775 353.4273 0 0| 968.369

ICT 570.3693 116.5495  378.87 601.706  748.642
ol1x E1CT 1087489 136.0843 0 2378  354.69

f5t SICT 239.2179  185.8944 0 330401 473.223
CHotE 28 123.5416 77.13791 0 161.951 188.813

HEH

E,E?l MENCIRISE  527.3556 0 154.4173  259.965 529.5085 792.6432

O -

FE 25 6447813  39.91813 0 63739  120.56

=0 2Ol 9939105 23.06812  68.727 94.1515  134.525

HE RZst  37.01663 14.13871 10307 37.3255  59.395

2o Zoyst 2124.393 230.4405 1736.916 2158.754 | 2408.499
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T 254 Mean | Std.Dev min p50 Max

= 2 404.5345 68.84312| 319.334| 385.718| 535.651
ral) 2ot 81.78363| 53.78603 0 101.6728 143.48
Sof Sofidlet 2.702067 | 2.826451 0 2.124 11.901

X=: XX} = II'A1

2) 0|Zx+2(DID) =4 Zu}

AL ARQiH] FQlof e A gYE wsty| sl R4
= AASIRH. AFdH] B9lo] e 23E FAFCE sty {6l
DID(Difference-In-Difference) =22 AREsloH, T 711 &
oﬂ(Model)a A5t} Model (1)01]/\1£ FARAIEEO] 155 Model (2)

ofAE 2585%, Model 3)9IA+= 355, Model (4)°ol4= 4585, Model
G)ollM= 5EF ARG A4 A|g)of| wE avkE EA5HH

ojuf tato] A= ofor ke, ixd2 A AT 7IesA
AR AATE AQfekL 019 BE 778 AUsHAH. DIDE 245
Aol PSME AARo=A AAIE fFAMIOl 2 BES
wOo 7 AT 2 Aol 44719 ARES ARt #5E AYst
At 1 olf=e PSME B3l Aol =2 FE FEoVI0le =
o] It AE 71 A7) wize] 239 Al=/gel 2
22 s s ZE IS Adste] BAS AAskith

& (& 59014 AL ARRER AAFo AP HEL )
=2 A A2 2ol e

2 ol9) 58 Ezoz ST 49, 25950 daol JYHA ¢
I BAS AP Wk 4719 2-58FuA hrge] A
treat’} 10] o] A=A G BAY 4 Q7] TRl AAste] H45te

110



th. DIDE B83te] PAMAYY JAYFANE UF BHT 2nt
G 5-1009} 2t
(H 5-10) AL LY £ MOl 25T 72 X0

= Model (1) | Model (2) | Model 3) = Model 4)  Model (5)
4 AB0*** 4.903*** 4.293%** 4 AB0*** 4. 637%**

Intercept 43715 | (34.337) | (10.954)  (13.715) | (18.555)
0.604* 0.762* 0.604* 0.444
yeardum - 599 B (1.819) (1.677) (1.468)
ot 0512 | 2735%% | 4203 | 4460 | —4.634
(0.344) 8261) | (-10954) = (-13715) = (-18540)
year_dum 1.912 0.000 6347 | B6.980*** | 6.822%*
* treat (1.272) 0 (8.439) | (18.823)  (20.004)
Observations 330 330 330 330 330
R-squared 0.044 0.050 0.073 0.090 0.095
2 a 0.0353 0.0472 0.0640 0.0819 0.0864
F 58.43 68.25 . . 1115

1) BS 09| £X|= EHAE HEQXIQ
2) *** p{0.01, ** p¢0.05, * p¢0.1

Ktz KA 2

4 A3 Model (1)ollA= 1579 AFgH| £UASE 2 274l o],
B} FFof H]sf 175F9] HHlolY &5l PlX= d3el 1.912% F<
IFS vAY F3F A= EAEA g9tth Model (3), Model (4)
Model 5O)°A= 3, 4, 5559 AHdH] FYSE 2 274l o] F, B #
ol Hlaf ol 5%l PAl= YT 47t 6.347, 6.980, 6.822=
1% frolapollA Fo5k 9 IS PAl= ACE FRIsqlth. 2550
Ae AeAERY] At ER1EA] gttt ¢ A ERIER] gk olF
£ Model (2)9] 25-5+= 200609] < AIRSE7] 2ol GAIF o]
A9] Amrt B Ao EA45HA] eRt7] il Eoltt. & year_dumoiA] 0°]
EAotA] %471 wiizoll, 2F7HA] o)t e o] Aupr} SRIE|A] kgt
o} o]2 Il J5A-gato] AEo] AZEA HATheRl (I 5-11)).
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H 5-11) F4re L8 Bt THH| 2825 JHE 2 Ff X10] AlR

258 FE(PNIT) 28F(PNC) 3F5F(HINC) 42=(HPNT) 525(BNCT)

2 2010 2006 2009 2010 2012
2006 0 237.17 0 0 0
2007 445.611 133.656 0 0 0
2008 1001.494 577.773 0 0 0
2009 969.175 797.67 0 0 0
2010 701.229 2389.29 15563.107 837.048 0
201 928.205 3218.77 2018.283 1576.779 0.021
2012 1220.233 |  3280.016 2442636 1988.675 459.969
2013 1747.307 3299.457 2375.614 2391.89 1099.366

INE=RPAIN RS

20104, 35-F= 2009490 29 MAISHEARE AEAQ dH|
E5g0] ZolE d=x 2010908 YEHOE 20109 7IE0R 15
FolA SRS ﬂﬂ?&i A3t H, YA ke gxsez 4
X*B}Cﬁ ﬂ%ﬁ% YapgirHor < 5 12)). BdHo=

1% ‘I'I’Q’]‘l—ﬂ_‘ | 1 O] —c‘g;—‘ oI5 93\13]'

(B 5-12) S5 S QUIAIAS SUsH 24 21}
T2 Model (1)
Intercept 4.460%***
(13.728)
year_dum 0.604*
(1.679)
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= Model (1)
treat —2.295%**
(-3.083)
year_dum* treat 4.643%**
(5.897)
Observations 390
R-squared 0.179
r2_a 0.173
F 42.92

Z1) S O] X |E ZHAE EEQRIQ
2) *** p(0.01, ** p(0.05, * p¢0.1
X2 MR 2

2ol S0t A2 Aol BEsfok qitt. A47Hd 1~32 AR ET
AR Al 2ol wet A-EAVE v B 2HdE e, dRbd
Aol offiof] mE AHRHAQl avE

il

I~
)
2Ly
b
a=)
19
ol
ol
rlr
in)
%
)
N
N
)
£

o 1 $H/1 o) ae st A HEARS BEU
Ho AmHY| BAGIA FR3 Tefstor T WA TAS A% &
33 4 glom] B4 e vBSE oIS DT 4 Uk ol
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Hdo] e AT 24 tid=2 el W AH, I 71s A
A W SV Alte fdt AdE 58 THH R dste] 7
310 5 2470 FRte 2 Qs F5Hee I & =59 g
o] ARt A W FH7PHA = A5, SHHeE o 3719 A+
7P nRIZIA 2 NS AR o] ofR-= of A1l IRk TN
ditE Bl 4= Atkes HollA IRE Atk AT ARG o] o
ol thigt AR ottt A IRt} A A= g
W71 EA LGS F3l gl A FR ARl Higt dlite] Bl 3
off grtell diet 4lat 7, FAES, dmet Ad 5o] FAHAL Y. o]
of w5 G2 EAR TN olit e} 13 09 o| R E
AlRE R AR o] o RS UEdlE Huldies 2 AUaAE 7t
AA "ot mEbA 2 Ao BPoiMe A om i ditE =

ez ZEsih

SAWSE Gute] FEst 2 Kol Helch ol wiEE Az
a3k F R 2L o Pute] FRE fEE P SJesYS

of
é
&
Hu
o
N
_orlg
8,
e
HH
=
o
&
1o
=
H
i
w
ful
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rlr
&
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ki
o)
filo
N,

Fo2 Aol A 247) Yule] BEY WRS V|E0R Y B

HjAuto g B 7)7h2 Hlole] ki 7|7k Tejste] 2005~202040
2 AAsIon, TAHS W] X9} B8 iR (i 5-13)0] A7



3t niop gt
(H5-13) #H=E H0|H &= 7|2t X EX
L I CE =R NEEL B 28 o
OO O | 20042022 | Qi SRR EEL sgus

S ESSY | 2004~2022

o
I
rE
N

X9 W E8771K| | 2005~2020 | KOSIS 2715 RE
oA 277} Sinto| W S 7|
[l e 2004~2022 ZFOZ LA OMOIH 1(IRR), B EXHA
0|510|3H O(EZEATFR)Q! HO|HS:

o
s
r&
I+

I3 AEAZ %t A4 2} 2oH (= A v od
42 tEIA. o] H|ES oA E ofH A= FAst-tol w3l
o] E4o] A== 3T} (o HHAE 85t BF 1L
BFRAEFPOR FHSHL, FHHPR} (o AHTATE glthar 7Hgshd
dolatrP oz FHJITH-AZ], 2018:94). £ AoA= d3AHE
A9 gjEAQ 2F2l Pooled OLS, X182 F(Fixed effet model),
AJaIEF(Random effect model)S A2 S5t 71 23t
ot BES AASH] Y3 F-test, LM-test, 5F*-A%HHausman) HIAES

valuadded,, = Ln(@zt X9 0 FH7H+1)
budget,, = (@7t T £ k1)

size,, = WU RS YRR Sulds (1= o9 S 0= 549 99
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E 5-14) |72 N 7| 284

- HEX| Y BEEX  FAZ Z|CHZk

SHOHE Off A 384 | 468.0841 | 860.8504 0| 577213

5 =3 384 53333.86 86457.9 10.973 | 468760.6

XY W S2IPHK 376 1.34e+07 1.75e+07 617326 8.61e+07

S0t i (size) 384 2864583 .452696 0 1

budget

(B1IPHr OAt XII2120) 384 4.121085 2.701492 0| 8.66097
totalvolume

(& 222 x01277)) 384 | 9.327948 2.1812 | 2.482654 | 13.05785

valueadded
(XY W S2IPER| XAHAZ T

INE=RPAIN RS

376 | 15.65282  1.245699 13.33315| 18.27084

3] A4S v O 2 Pooled OLS, XAAMRE, dantnde] Al 7}
& =590 ot
FARCE [ttt Ao=E UEyth Pooled
OLS 74 At= (I 5-15)°] Yehd ket o] 1% A4 f94= st

o] 1% 5715k B¢ & &9 11.7% 9 571
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T 5-15) Pooled OLS X 1} = 252

Number of obs = 384
F(2, 381) = 446.25
Linear regression Prob ) F = 0.0000
R-squared = 0.56334
Root MSE = 1.4939
Coefficient sigb::: t Pt [95% conf. intervall
budget | .1172834 .0341229 3.44 0.001| .0501907 | .1843761

size 3.073652 | .1685898 18.23 0.000 2.742169| 3.405135
o 7.96414 1462534 54.45 0.000 7.676575| 8.251705
INE=RPAIN RS

2oz a9 FS 10%9] A fos= stollA Fup
-J it 1% S7F Al Y] BEHS 3%/t SVl ACE YERT
(I 5-16)9] shgtol Fej= Biel Zo] F-test A¥R= patel 1% 7<)
oA AFE7HEE 7175 wt Pooled OLSO Bl3] g axtmgo]
Aol B A gRlstoitt. olof @t Pooled OLSETH= A BIH
B9 F44 AEste Zo] At 2R Helth

Fixed—effects (within) regression Number of obs = 384
Group variable: id Number of groups = 24
R-squared: Obs per group:
Within = 0.0082 min = 6
Between | = 0.3873 avg = 16.0
Overall = 0.2866 max = 16
F(2,358) = 1.48
corr(u_i, Xb) = 0.5193 Prob)F |= 0.2296
SIHAe HELX [t PZt [95% conf. interval]
budget .0304934 |.0177508 |1.72 0.087 -.0044156 | .0654023
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Fixed—effects (within) regression Number of obs = 384
Group variable: id Number of groups = 24

size .0123583 .3699476 |0.03 0.973 -.7151863 | .7399018
oS 9.198742 1301561 | 70.67 0.000 8.942775 9.454708
sigma_u |2.1255613

sigma_e |.48932326

rho 94967108 (fraction of variance due to u_i)

F test that all u_i=0: F(23, 358) = 138.83 Prob)F |= 0.0000
INE=HPSINE S

dolavtrg oz 43t A, 5%9] BAA FololA IR o

A 19%9] B7He B B BEFS o 3.73% F7HI7IE A0 ekt
SurE S710] G oJato] Qg HAE Fow Uk

H6-17) YOlEN2Y 23 21} & 252

Random-effects GLS regression Number of obs = 384
Group variable: id Number of groups = 24
R-squared: Obs per group:
Within = 0.0042 min = 16
Between |= 0.5738 avg = 16.0
Overall = 0.56328 max = 16
Wald chi2(3) = 10.57
corr(u_i, X) = 0 (assumed) Prob ) chi2 = 0.0051
AL EBEEQX 2% P74t [95% conf.interval]
budget .0373341 1.0180336 |2.07 0.038 .0019889 .0726793
size .7933485 | .3328572 |2.38 0.017 1409603 | 1.445737

o= 8.94683 | .3314701 26.99 0.000 8.29716 1 9.596499
sigma_u | 1.4785062

sigma_e |.48932326

rho .90128001 (fraction of variance due to u_i)

Rz A2
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Pooled OLS2} AA9jaytHy Fof § B&24Ql BES SRIsH]
LM-testg 33 A3, (& 5-18)9 o] pFtol 1% FosEolA
7HEE 7149wt 92 Yo] Pooled OLSHETH H&2Ql 2%
2 gekgch ol whet Pooled OLS Hrte ojavtngo] 243he A

gistk= Ao] sl

H 5-18) LM-test 21t & 252

+H $L
Ol

ol

Breusch and Pagan Lagrangian multiplier test for random effects
In_tlid,t] = Xb + ulid] + elid, ]

Estimated results:

Var SD = sqrt(Var)
In_t 4757634 2.1812
e .2394372 4893233
u 2.185981 1.478506
Test: Var(u) = 0

chibar2(01) = 2151.35

Prob ) chibar2 = 0.0000

RH2: XA 2

FFHoE VPP AR EY
7] 98f she-Ant HIAES $stAT A
AA™E patol 1% FeFEolA AF7HES 7143 wat O‘JEﬂEE‘

o ]6]] VAETRFo] &0 HPog Wkt 4 Qi) oo wet B
A= LT & E5F 10 anE FARO) o] 1Ty
7 AFE A=ttt
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T h- ‘|9> o OAEI|- F_-"AE 711'. %% Ec')':

Coefficients

(b) (B) (b-B) sqrt(diag(V_bV_B))
FE RE Difference Std. err.
budget .0304934 .0373341 -.0068407
size .0123583 .7933485 —.7809902 .1614537

b = Consistent under HO and Ha; obtained from xtreg.
B = Inconsistent under Ha, efficient under HO; obtained from xtreg.
Test of HO: Difference in coefficients not systematic
chi2(3) = (b-B)'[(V_b-V_B)"-1)I(b-B)
= 23.40
Prob ) chi2 = 0.0000
(V_b-V_B is not positive definite)

INERPSINE Y

(3) TN X W SFIPIX| 21| FukeM Al

‘%‘{711‘21_}?% 5% 11 a9E EARH AXe} v 2 g

A9 Y 5 7}7}11 7+ aEA E3SE Pooled OLS, iﬂgﬂy_‘éﬂ
AoRNHEFoE AR 34 4510l F-HAE, LM-HAE, 3}
S0 HIAES S5s3It WA Pooled OLS 54 A= 1% 574]*
FoeE sl e oA Fhol 1% SVHY AE FESHS
15.8%7F S71ok= Ao= UEHtKE 5-20).

J;

ol

(H 5-20) Pooled OLS &3 Zut X|Y | E2IHX]|

Number of obs = 376
F(3, 396) = 194.25
Linear regression Prob ) F = 0.0000
R-squared = 0.4499
Root MSE = .92637
SIH A | BHE X 3 Pt [95% conf. interval]
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Number of obs = 376
F(3, 396) = 194.25
Linear regression Prob ) F = 0.0000
R-squared = 0.4499
Root MSE = .92637
budget | .1575195 |.0203755 7.73 0.000 1174542 | 1975847
size 1.144978 | .118599 | 9.65 0.000 911772 11.378185

o2 [14.6874  .0807183 | 181.96 0.000 14.52868 | 14.84612
INI=HPSINESES|

IR A 1% TAA Frela< stollA e oito] 1%
Z7)5hd ghato] BE=ko 3 59718 Z7sl= Ao UERgTh F-test 2
Y= patol 1% freleEolA AF7HE S 714l wet 1 eyt go]
Pooled OLS| HJs &&42] Yl AL s WEHETKIE 5-21).

H5-21) MY £X Zat XA L S2I7HX|

Fixed—effects (within) regression Number of obs = 376
Group variable: id Number of groups = 24
R-squared: Obs per group:
Within = 0.0385 min = 12
Between | = 0.0786 avg = 15.7
Overall = 0.0564 max = 16
F(3,370) = 7.02
corr(u_i, Xb) = 0.1807 Prob)F = 0.0010
3HAS HEQA |tk PZt [95% conf. interval]
budget .0349334 |.0094503 |3.70 0.000 .0163469 |.05352
size -.1317767 .196677 |-0.67 0.503 -.5185941 | .2550406

e 15.54745 | .0683197 227.57 0.000 15.41308 | 15.68182
sigma_u | 1.2191377

sigma_e | .2601411

rho 95645129 (fraction of variance due to u_i)

F test that all u_i=0: F(23, 3560) = 190.43 Prob)F |= 0.0000
NEIPSINETE
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0@@112@2 érx o A= 1%9] FolE stollA g o4t

1%9] $7F= F E5HS 3.9%FF SV AoE YEht &
=T 7P°ﬂ OC}HWH I oflito] JFE PA= AoE UEth EF
Pooled OLS} dojavtdy FoA © as2lQl 232 Felstr] s
LM-testE 5t 23}, <FE 5-23)° Uehd vie} 2ol pgto] 1% F94
oA AF7HEE 7145l wEh AR EP0] Pooled OLSET} 4t
Hog g&49 nygoz wrtHr} oo wet Pooled OLSETH= 9]
AR Yol FAZHE Aoz Zlo] Hitsitt.

(H5-22) dolgn2d £ 2t X% W SRIPIX|

Random-effects GLS regression Number of obs = 376
Group variable: id Number of groups = 24
R-squared: Obs per group:
Within = 0.0327 min = 12
Between |= 0.5075 avg = 15.7
Overall = 0.4440 max = 16
Wald chi2(3) = 17.73
corr(u_i, X) = 0 (assumed) Prob ) chi2 = 0.0001
sHAs | BEEQR  zat Pzt [95% conf.interval]
budget .0386905 |.0095858 |4.04 0.000 .0199027 |.0574783
size 1812182 1.1814351 [ 1.00 0.318 -.1743881 | .5368245

Arest 15.45227 .1992044 |77.57 0.000 15.06183 | 15.8427
sigma_u | .90372944

sigma_e | .2601411

rho 92348104 (fraction of variance due to u_i)

X2 RAE Ty
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H 5-23) LM-test Z1}t X|¥ L EEIITIX|

Breusch and Pagan Lagrangian multiplier test for random effects
In_tlid,t] = Xb + ulid] + e[id,t]
Estimated results:

Var SD = sqrt(Var)
In_t 1.551766 1.245699
e .0676734 .2601411
u .8167269 .9037294
Test: Var(u) = 0

chibar2(01) = 2180.12

Prob ) chibar2 = 0.0000

PNEEPSINE X

spsto R nYENR Y Yaney Fo4 o AP 5L A9
5p7] Slol SROAR HAES 93t 2k, (E 5-24)9% Zo] p-valuert
1% ReI%520I4 HEAHEE 7124%0] et S aE o] Yol avny
Brh goHoz Bedel Byl A & 4 ek
T 5-24) 5IRATHAE Ayt XY | SEII7IX]

Coefficients

(b) (B) (b-B) sqrt(diag(V_bV_B))
FE RE Difference Std. err.
In_bud .0349334 .0386905 -.0037571 .
size -.1317767 .1812182 -.312995 .0759153

b = Consistent under HO and Ha; obtained from xtreg.
B = Inconsistent under Ha, efficient under HO; obtained from xtreg.
Test of HO: Difference in coefficients not systematic
chi2(3) = (b-B) [(V_b-V_B)"(-1)](b-B)
= 16.76
Prob ) chi2 = 0.0002
(V_b-V_B is not positive definite)
ISEEHPSVN RSS!
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4) 25 =4 2

F-test, LM-test & SF-AWt HAE 275 Edj2 1472y +
] IS (I 5-25 2 gokstinh. TN oflat FQlof whet kel &
5T A U SFEPHE SARLE FosHA S7Fske A= Y
BT 2 AtollA= IRt o wEh S5 A9 W SHE7HA
of Hal7t SlZ AC=E dlidstlony 3t o] oE A= SAA
oS FHSHA] ZoHHh

ol9} 2o £ Aol WER DIDCIF ) AAe] 714t 44 1-3
of 24 Zust PR FEAT larel £ F7R Futel HE
533} o] YA A9 FRPIADE $AL0R S5 F7t

(2 5-25) YEUHL OflAt S0 ME 5 S ST X W £I7PIX| 24 21

e £ 25% XS W SE7PHK|
budaet .0304934* .0349334***
g (.0177508) (.0094503)
size 0.0123583 -.1317767
(.3699476) (.196677)
ApAst 9.198742%** 15.54745%**
(.1301561) (.0683197)
N 384 376
R-squared 0.2866 0.0564

Z: 1) *** p¢0.01, ** p<0.05, * p€0.1
Atz XA 2
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