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ABSTRACT

Greenhouse gas emission policy in Korea and elsewhere is based on
emissions projections, a key element of which is the projected path of
structural change from high productivity growth to low productivity growth
economic sectors given sector specific labor productivity growth, emissions
abatement across sectors and population growth., Thus, it is important to
model the source of the structural change to forecast emissions correctly.,
Using data for the Korean economy, this study constructs and quantitatively
evaluates a model of structural change and green growth to generate policy
implications for Korea and the international greenhouse gas debate,
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|. Motivation

Greenhouse gas emission policy in Korea and elsewhere is based on emissions
projections, a key element of which is the projected path of structural change from
high productivity growth to low productivity growth economic sectors given sector
specific labor productivity growth, emissions abatement across sectors and
population growth. Thus, it is important to model the source of the structural change
to forecast emissions correctly. Using data for the Korean economy, I construct and
quantitatively evaluate a model of structural change and green growth to generate
policy implications for Korea and the international greenhouse gas debate.

Korea’s experience is very instructive both for the reasons that Korea’s GDP and
aggregate greenhouse gas emissions have increased a lot over the past 30 years, and
that its experience constitutes a link between the emissions scenarios of developed
economies and developing economies. In particular, this paper will argue that
Korea’s experience sits in the middle of rich and poor countries, and its experience
of the de-coupling between emissions and GDP growth is instructive for the
international greenhouse gas debate.

A recent OECD report by Jones and Yoo (2010) on Korea’s emissions
experience and policy summarizes the situation by,

“Korea’s greenhouse gas emissions almost doubled between 1990 and 2005, the
highest growth rate in the OECD area. Korea recently set a target of reducing emissions
by 30% by 2020 relative to a “business as usual” baseline, implying a 4% cut from the
2005 level. Achieving this objective in a cost-effective manner requires moving from a
strategy based on voluntary commitments by firms to market-based instruments. The
priority is to establish a comprehensive cap-and-trade scheme, supplemented, if
necessary, by carbon taxes in areas not covered by trading. Achieving a significant cut
in emissions requires a shift from energy-intensive industries to low-carbon ones. Korea
is strongly committed to promoting green growth through its Five-Year Plan, which
envisages spending 2% of GDP per year through 2013.”

This OECD summary for Korea represents the typical view in policy circles that
the de-coupling of GDP growth and emissions growth is achieved through an
acceleration of abatement of greenhouse gases through various active policies such
as voluntary commitments, cap and trade systems and carbon taxes. Jones and Yoo
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(2010) conclude by targeting the key role played by expenditures on developing
green technologies and warn of the risks inherent in industrial policy.

The current paper takes an alternative view about the mechanics of achieving the
policy targets of the Korea greenhouse gas policy. I will argue that an important
component of the de-coupling phenomenon has not received the required attention
of the policy making debate. At the center of this analysis is the view that along the
growth process there are structural shifts in the composition of the economy from
high productivity growth to low productivity growth economic sectors which are
key source of de-coupling.

While such a view has been recognized before, a limit to the discussion has been
the quantitative assessment of the effect of such compositional shifts." Specifically,
policy discussions have lacked a theoretical framework which models the
underlying source of such shifts which can be used to conduct a counterfactual
quantitative analysis of changes to emissions when such structural shifts do and do
not occur. Only then would the policy maker be able to quantify the role of
structural change on emissions and the de-coupling process.

This paper develops and applies a new theoretical framework designed to achieve
this purpose. I focus on the compositional change in production and consumption of
goods versus services in an economy to highlight the role of structural change into
the service sector in the de-coupling process. This framework is applied to data on
the Korean economy to assess how the transition of the Korean economy into the
service sector has accounted for the changes in emissions in the past. Using
counterfactual analysis, the model is then used to account for the role of such
transition in generating a de-coupling of emissions and GDP growth for the Korean
economy going into the future.

Policy discussions have mentioned other reasons for changes in emission trends.
One already mentioned above is gas emissions abatement efforts. Another is the
slowdown of productivity growth as Korea becomes a frontier technology economy.
Yet another is the slowdown of population growth. The analysis is able to
distinguish between all these trends and identify the quantitative role of each trend
along with the role of structural transformation into the service sector economy.

The paper focuses the aggregate policy analysis on the Korean greenhouse gas
policy target for 2020, which aims to lower aggregate emissions by 4% of the 2005
level. The conclusions are:

1 See Grossman and Krueger (1995), Janicke, Binder and Monch (1997), Vincent and Panayotou
(1997), and Pascala and Socolow (2004) among others.
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(i) Korea is roughly on target to meet this level by 2020 as long as structural
change into the service sector proceeds as expected, and abatement and
productivity growth follow their historical trends.

(i) In the absence of structural change, aggregate emissions will become
substantially above target.

These insights are new to the greenhouse gas reduction policy debate both in
Korea and the international context. They provide a fresh perspective in the policy
debate of this issue on which Korea and its experience can take a leading opinion
making role.

While the analysis incorporates tremds in abatement, productivity growth,
population growth and structural change, an accurate forecast of emissions is not a
key objective of the paper. This is because changes in greenhouse gas policy may
affect the trends in these variables over time into 2020. Instead, the key policy
message of the paper is that incorporating features of structural change is important
in making BAU (business as usual) emissions calculations against which policy
achievements can be judged. I conclude that ignoring these features can lead to an
exaggeration in policy success in achieving emission abatement goals.

This paper is structured as follows. In Section Il, the Korean experience is
reviewed, and the paper will argue its relevance for the international policy making
agenda regarding greenhouse gas emissions. In Section Ill, the theoretical
framework adopted is developed and discussed. Section IV conducts the
quantitative analysis using the theoretical framework. Section V will discuss
counterfactual outcomes and policy implications of the results. The last Section
concludes with directions for future research.

Il. The Korean Experience & Its International Relevance

[Figure 1] shows the log of aggregate emissions and log of GDP between
1980~2009 for Korea.”> Both series are normalized to be zero in 1980. Emissions
grew by an average growth rate of 4.86% annually between 1980~2009. Emissions
per capita grew by an average rate of 4.03% annually between 1980~2009, and
population grew by an average growth rate of 0.083% annually. However the trend
in emissions has clearly decelerated. During the first part of the sample period

2 All data sources used in the paper are discussed in the Appendix.
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[Figure 1] Log (Aggregate Emission) vs. Log (GDP), Korea 1980~2009
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1980~1995, emissions per capita grew at an average growth rate of 6.15% annually,
but the growth rate was only 1.82% annually between 1995~2009.

GDP grew at a larger average growth rate of 5.45% annually between 1980~2009.
Again, the trend in GDP growth has clearly decelerated. During the first part of the
sample period 1980~1995, the average growth rate was 7.45% annually, but the
growth rate was lower at 3.35% annually between 1995~2009. Since GDP grew
faster, the ratio of aggregate emission to GDP has been reduced over the sample
period, by a factor of 0.68 (a decline of 32%).

The Korean greenhouse gas policy target for 2020, aims to lower aggregate
emissions by 4% of the 2005 level. In 2009, aggregate emissions were already
6.95% above the 2005 level implying the aggregate emission was 10.95% above the
2020 target. Thus, aggregate emissions would need to fall for the policy target to be
approached.

[Figure 2] shows the relationship between average per capita GDP during 1980~
2009 and the elasticity of aggregate emissions to changes in aggregate GDP during
this time period for the major global economies.” These economies represent the 12
largest economies in terms of real GDP in 2011 (based on purchasing power parity

3 When conducting comparisons between economies, it is useful to normalize the emissions and
GDP per capita to filter away the role of population size on emissions and GDP. The analysis here
is conducted for 12 major economies. These countries are the US, Japan, Germany, France, UK,
Italy, Korea, Mexico, and the BRICs countries (Brazil, Russia, India, China).
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[Figure 2] Per Capita GDP vs. Elasticity of Aggregate Emissions to GDP,
12 Major Economies
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fact that the positive response of emissions to GDP gets weaker as countries get

richer and approaches zero (and is sometimes negative) for the richest countries.
This is the phenomenon of emissions and GDP de-coupling which is a focus of this
paper. Korea’s experience sits in the middle of these observations and motivates an
example straddling between the experience of rich and poor major economies. A
simple linear regression of the elasticity of aggregate emissions to GDP on per
capita income in [Figure 2] yields a R?= 0.425.

There are several reasons why emissions and GDP growth can become de-
coupled. One reason is slower population growth. Another is slower growth in labor
productivity. In this paper, emphasis is placed on the structural change from
economic activities (both in terms of production and consumption) with high growth
to activities with low growth in emissions. In particular, I focus on the transition
from non-service sector activities to service sector activities since this is the major
dimension of change in terms of consumption and employment share for the
developed and developing economies where we observe the phenomenon of
emissions de-coupling. I control for changes in population and allow productivity
growth to decelerate at the rate observed during the data sample period, when
conducting my analyses.

This elasticity is defined as . What is striking is the well documented

Structural Change and Green Growth in Korea, 1980~2020
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The fact that Korea’s experience sits in the middle of the major rich and poor
country emission experiences is important for global greenhouse gas emission
debates in these times. The EIA (2011) estimates that non-OECD carbon dioxide
emissions exceeded OECD emissions around 2005. By 2025, it expects non-OECD
emissions to reach a level which is double that of OECD emissions. Thus, the issue
of greenhouse gas emissions is rapidly shifting from a developed economy concern
to a developing economy concern, at the middle of which Korea’s experience can
facilitate the global policy debate.*

lll. A Model of Structural Change and Green Growth

1. Structural Change & Emissions per Capita

Aggregate greenhouse gas emissions can be sourced from production and
consumption in the service sector and non-service sector. Let L; denote the total
population, ng, the workforce share in the service sector, {Ag¢ Ans¢} the labor
productivity in the service and non-service sectors respectively, {zs¢, Zns¢} the
emissions through production and consumption per unit output of service and non-
service products respectively. Then, aggregate emissions is defined as

Et = Lt (Zs,tAs,t Ngt + Zns,tAns,t(1 - ns,t))- (1)

Aggregate emissions can change due to a number of explanations here. One is
through population L,. Another is through emissions per unit output through
Zs ¢, Zns,t» Which we think of as falling over time through abatement efforts. Another
explanation is labor productivity per worker Ag;, A,s¢ which we expect to increase
over time.

Finally, we can consider structural change of the production and consumption
decisions of households in the economy toward the service sector, represented as an
increase in ng, over time: If the growth rate of emissions per worker are lower in
the service sector, we can expect structural change to be a force for lowering the
growth rate of emissions over time. The analysis focuses on the transformation

4 [Appendix Figure 1] further shows the relationship between per capita GDP and per capita
emissions for the major economies. Again, the per capita GDP and per capita emissions experience
of Korea since 1980 fits squarely in between these countries.
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between two sectors, non-service to service, since this is the key quantitatively
relevant dimension of change we observe in developed and developing economies
where we see the de-coupling phenomenon.

Define the emissions per unit output as zg ¢ = As0°, Zp5; = Aps0°, and define the

labor productivity per worker Ag, = q,')stqbtz,As,t = pL.pt” as

ZgiAgr = A0 LD, )

= t 4t 4t?
Zns,tAns,t = Anse ¢ns¢ .

As, Ay are sector specific constants which denote emissions per unit output in
the initial period when t= 0. 8 < 1 is the common emissions abatement factor
across sectors which is a combination of lower carbon intensity of energy supply
and lower energy intensity of economic activity. Since greenhouse gas emissions are
the result of production in a small number of intermediary goods sectors (electricity,
gas and water supply; air transportation; water transportation; land transportation
etc.), it is reasonable to assume abatement is occurring at a common rate across
service and non-service sectors.’

PP, st are the sector specific growth factors of service and non-service
labor productivity respectively. These growth factors are allowed to vary over time
through the ¢ term which is common to both sectors. This is included to allow for
the aggregate productivity to decelerate overtime as an economy such as Korea’s
approaches the technology frontier of rich economies. A potential source of
emissions and GDP de-coupling is the deceleration of productivity growth over time
which is incorporated in the analysis in this way.’

Note that here the measurement of production units across the two sectors has
also been normalized such that for the initial period t = 0, labor productivity is the
same in both sectors (that is Agy = A,s0 = 1). This is something we can do
without loss of generality for the quantitative analysis.

Then the log per capita emissions lnf—i =Ine, can be expressed as

t
Ine, = Ind +t1n6p, +t2In g +In [ns,t 420 (%) (1- ns_t)]. 3)

5 See for instance OECD (2011).

6 Although emissions rates differ within each sector, what the analysis highlights is the average
emission between non-service and service sectors arising from their differences in productivity
growth.

Structural Change and Green Growth in Korea, 1980~2020
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The ratio f determines the gap in emissions per worker at the initial period.

S

Note that no presumption is made here that the initial emissions per worker is higher
or lower between the two sectors. The higher productivity growth of the non-service

sector means (4;)"5

t
) >]1 grows over time such that the emissions gap between

N

service and non-service production changes over time. Thus, a key element of the
change in emissions per capita over time is the structural change through the change
in ng, over time.

Following the existing empirical literature on structural change and economic

l—ns,t

growth, I model structural change as proceeding in a way such that the ratio

Nst

grows at a constant factor given by y < 1.” This implies that the log of %, the
S,t
—Ns,t

variable In , has fallen linearly in the data which we confirm is indeed true in

1

Ns,t
the quantitative analysis later. Substantively, this assumption will be used in the
quantitative analysis to make predictions to the service sector employment share
going toward 2020. Using this specification, the service sector employment share is
predicted to grow from 68% observed in 2007 to 80% by 2020."

The analysis will also relate this growth factor y to the underlying difference in
productivity growth between the service and non-service sectors in the section 111.3.
Thus, I model structural change of the laborforce across the two sectors as

ayt

1—ns't _
T ltayt

= ayt = Nge = —Ngt (4)

t’ 1
ngt 1+ay

Using these expressions for ng, and 1 —ng,, we can express the log aggregate
emissions per capita Ine; as

Ine, =InA; +tIlnf¢; + t*In¢ + In ()

Ans_($ns )\
143 a( - y)
1+ayt ’

Using a second order Taylor approximation of the term in square brackets
(derivation is in the Appendix), we can express the log emissions per capita as a
quadratic function of time ¢ as

7 Ngai and Pissarides (2007) provide a canonical analysis of strucutural change. See also the
references therein.
8 Note however that very long term extrapolations may not be practical under the specification.
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- 1_,.}%550,
Ine, = |InAg +1n o (6)

_A ln(l:pns.y Iny
S — _—
+t [ln ¢ + 7 o —— 1+Ans a 1+a”
- S

[ Pns
In®zns
1[2 4
+ t2 1n¢+—£a[ s ] -
2[4 |14k
L S

This specification will be used in the quantitative analysis.

2. Structural Change & GDP per Capita
The aggregate real GDP is given by
Y = Lemt(Asense + Ans,e (1 — 15 t)), (7

where 7 is a constant which scales the real GDP to match the units of measurement.
Real GDP per capita is calculated using constant relative prices as assumed here
(constant relative price of one).

The log of aggregate per capita real GDP y; is then given by

Iny, =lInm[Agng: + Ans,t(1 —Ng,t)] (8)

2 Tta (¢¢ZS)
=lnmr+tlngs+t“Ing +1n Tt |

Using a second order Taylor approximation of the term in square brackets
(derivation is in the Appendix), we can express the log GDP per capita as a
quadratic function of time ¢ as

Iny, =[Inn] )

+ﬂm@+——1zﬂ

2
) +21n Lo lny]]

2 Pns
+t[m¢+H+FNn%
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This specification will be used in the quantitative analysis.

3. Structural Change & Productivity Growth

In this section, I use standard economic theory to construct a link between the

¢ns

®s
structural change to further pin down parameters of the quantitative analysis. Let

€ > 0 define the elasticity of substitution in people’s preferences between service
sector products and non-service sector products. Then, utility optimization by
households implies the marginal rate of substitution between service and non service
goods is equal to the relative price between non-serivce and service sector products

growth factor y and the growth factor as implied by canonical analyses of

1

& (Ans,tnns,t> £ — M (10)

AsNst Ds,t

where ppg;,ps+ denote the nominal prices of each sector’s products. The value-
added per worker in each sector is given by ppg+Ans ¢, PstAs . Free labor mobility
implies equalization of labor productivity (in terms of value added) which implies

pns,tAns,t = ps,tAs,t- (11)

Note here the relative price in the initial period t = 0 is pps¢ / Psr = 1, which
is consistent with the relative price assumption we used for the calculation of real
GDP in equation (7). Using these two equations, we can derive the ratio of non-
service to service sector employment shares as

1

@ <(%)t%?)_g = (%)_t = % — gt (%)(S—W'

After defining @ = @&, this expression, when compared to equation (4), implies
that

ns _ 1
In 5. g_llny. (12)
This is an equation which links the growth factor % with the growth factor y.
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Typically, we think of & < 1, such that the non-service sector (which is declining in

terms of laborforce share) is a sector with higher productivity growth such that

Pns < 1. This specification will be used in the quantitative analysis.

os
IV. Quantitative Analysis

In this section, we regress the log of the non-service sector to service sector
employment share on a linear time trend and constant and the log of emissions per
capita and the log of GDP per capita on a quadratic time trend and constant, and
interpret the coefficients from these regressions as functions of the underlying
variables of the structural model. This interpretation is then used to infer the values
of the structural variables from these coefficients. In the next section, we use these
parameter values to conduct a counterfactual analysis of emissions changes in Korea
to determine the role of various factors including structural change in accounting for
emissions dynamics.

1. Regression Analysis

From equation (4), after taking logs, the OLS estimation of

In2E = Ing + tlny + €y, (13)

Nst

identifies the parameter estimates for Ina and Iny. These estimates are reported in
<Table 1>. All coefficients are tightly estimated and the R? is high.

1_nS,f
n

[Figure 3] compares the actual path of In with its predicted path using the

estimates in <Table 1>. The linear predicted path does a remarkable job of fitting the
actual trend in this ratio. This is consistent with other studies of structural transition
which predict this kind of linear change in the log of ratio of non-service to service
sector workers. Predictions are taken forward to 2020 using the estimated
coefficients for Ina and Iny.

Structural Change and Green Growth in Korea, 1980~2020
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<Table 1> Estimates of Laborforce Share Equation

Parameter Ina Iny
Value 0.539 -0.048
Standard error 0.019 0.001

Note : R?* =0.985.

[Figure 3] Log (Non-Service/Service) Labor Share, Actual vs. Predicted

1 A
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From equation (6), the estimation of the log emissions per capita on a quadratic
time trend is

Ine, = By + Pit + Bat? + €oy, (14)

which is estimated using simple OLS. The coefficients from this estimation will

identify
1+ns,
_ As
Bo =Inis + ln[ e ], (15)
Pns
_ Ans Mo ” _  Iny
B1=Inb¢, + 7 a1+%a a |
As
bns. 12
_ 2 |2ns | ™as | [ln_y]z
Bz—ln¢+2a ” [1+%a al |-
S
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<Table 2> Estimates of Emissions per Capita Equation

Parameter Bo B B>
Value 1.110 0.081 -0.0013
Standard error 0.035 0.006 0.0002

Note : R?* =0.975.

[Figure 4] Log per Capita Emissions (In€) and Log per Capita GDP (In)),
Actual vs. Predicted
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These estimates are reported in <Table 2>. All coefficients are tightly estimated
and the R? is high.

[Figure 4] compares the actual paths of Ine; with their predicted path using the
estimates of <Table 2>. Predictions from the quadratic time trend path are taken
forward to 2020. The predicted path follows the actual path very closely, and the
concave path of per capita emissions is expected to continue into 2020.

From equation (9), the estimation of the log GDP per capita on a quadratic time
trend is

Iny, =no + 01t +n,t% + Eyts (16)

which is estimated by simple OLS. The coefficients of this estimation identify

Structural Change and Green Growth in Korea, 1980~2020 15



no =Inm, (17)
- @ . s
N1 = Ingg + 1+aln .

- 1_a us)* _ o Pus
N, —lnq,')+2[1+a]2 [(ln ¢S) 21In » lny].

These estimates are reported in <Table 3>. Again, all coefficients are tightly
estimated and the R? is remarkably high.

[Figure 4] also compares the actual paths of Iny, with their predicted path using
the estimates of <Table 3>. Predictions from the quadratic time trend path are taken
forward to 2020. The predicted path follows the actual path very closely, and the
concave path of per capita GDP is expected to continue into 2020.

[Figure 5] compares the log of the ratio of aggregate emissions to GDP, ln%
t

since 1980 with its predicted path. The 32% decline in the % ratio has occurred

t

<Table 3> Estimates of GDP per Capita Equation

Parameter Mo M M2
Value 8.515 0.092 -0.0012
Standard error 0.022 0.004 0.0001

Note : R?* =0.993.

[Figure 5] Log (Emission/GDP), Actual vs. Predicted
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. . . . E
along a linear path for the log of this ratio lnf, such that we can see the rate of
t

decline has been close to constant.

This linear path is being matched well by the predicted path of ln%, which is
t

predicted to continue into 2020 at the estimated coefficients. Here, the predicted ln%
t

is constructed using the predicted Ine;, Iny; from their quadratic time trend paths

(discussed above) given that ln% = ln:% = Ine; — Iny;.
t t

2. Technology Parameters

Recall that we typically think of the elasticity of substitution parameter € < 1,

such that the non-service sector which is declining in terms of labor share is a sector

with higher productivity growth such that % > 1. For the elasticity of substitution

between service and non-service goods, I will use the typical parameter of & = 0.5.
See for instance Ngai and Pissarides (2007), Acemoglu and Guerrieri (2008) and
Buera and Kaboski (2009) who use similar elasticity parameters. Then from

equation (12), we can determine d;)— as a function of y.

S

Given ¢ and equation (12), the eight estimates in <Tables 1>~<Tables 3>, and
the six equations in (15) and (17), we can calculate the ten technology parameters of
the model.” The point estimates for the ten technology parameters are reported in
<Table 4>. Given the tight coefficient estimates, and the high R? associated with
the estimations of regressions above, we can be confident of the implied point
estimates reported here.

The estimate for growth factor y means that the ratio 2Bt has been falling at

Nst
a rate of 4.7% over the past 30 years. From equation (12), the estimate for relative

productivity growth factor %=1.10, means that productivity growth in the non-

N
service sector is 10% higher in the non-service sector than service sector over the

<Table 4> Implied Point Estimates

Parameter £ i3 a y s Prs ¢ As Ans 0

Value 0.5 4998 1.714 | 0.953 1.032 1.136 | 0.999 2.45 3.38 0.985

9 This inference is explained in detail in the Appendix.

Structural Change and Green Growth in Korea, 1980~2020
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past 30 years.'

Due to the estimate of ¢ < 1, productivity growth has slowed down over time,
such that in the non-service sector productivity growth is 13.6% annually in 1980,
and only 5.8% annually in 2009. This captures the well known feature that
productivity growth in sectors of the Korean economy has been decelerating since
1980.

The estimate for the initial relative emission parameter

p) .
f= 1.38 means that in
S

1980, the production of output per worker in the non-service sector led to emissions
(through both production and consumption) that are 38% greater than the production
per worker in the service sector. Since then, labor productivity has gone up faster in
the non-service sector, so this gap has widened further. This parameter is likely to be
country specific (given the country specific industrial mix of non-service and service
sectors), and appears to be a reasonable value.

Finally, the estimates indicate abatement has been a feature of production over
the past 30 years. From the point estimate for the emissions growth factor 8, we
can infer that emission abatement has occurred at a rate of 1.5% annually. This
rate is very similar to the world average rate of abatement at 2.0% recently
forecasted by the EIA (2011) in their International Energy Outlook for the 2008~
2035 period. Moreover, it falls well within the range of forecast abatement rate
calculations of 0.9% and 3.0% for various geographic regions reported by the EIA
(2011).

The objective of this research is to use these parameter values to understand the
sources of the de-coupling effect, which is conducted in the following section on
counterfactual analysis.

V. Counterfactual Analysis & Policy Implications

1. Counterfactual Analysis

Using the point estimates reported in <Table 4>, we can conduct various forms
of counterfactual analyses to quantitatively distinguish between various sources of
changes in greenhouse gas emissions. There are several sources of emission change

10 Using a lower elasticity of & = 0.25 would imply that the productivity growth gap would be lower

¢TLS
—==1.06.
at b 06
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permitted through the analysis:

1. Structural change from non-service production and consumption to service
consumption and production

2. Trend productivity growth in service and non-service sectors, which leads to
more production and consumption of these products

3. Trend abatement efforts to reduce emissions per unit of production in service
and non-service sectors respectively

4. Trend population change

We are able to decompose the sources of emissions change through the
framework we have developed here.

1) Implications for per Capita Emissions

First begin the analysis by looking at the implications for the log of emissions per
capita Ine;. For the counterfactual scenario with no structural change, I calculate the
predicted path of per capita emissions after setting the growth factor y = 1, and
keeping all other parameters as in <Table 4>. For the counterfactual scenario with
no productivity growth, I calculate the predicted path of per capita emissions after
setting the growth factors ¢ = ¢, = ¢ = 1. For the counterfactual scenario with
no emission abatement, I calculate the predicted path of per capita emissions after
setting the abatement factor 6 = 1.

[Figure 6] shows the predicted change in emissions per capita under various
counterfactual scenarios. The Figure shows that structural change is the key
component driving the de-coupling process. In the absence of structural change into
the service sector, per capita emissions in 2009 would have been 152% higher than
what they actually were. In the absence of trend productivity growth in both the
service and non-service sectors, per capita emissions in 2009 would have been 84%
lower than what they actually were.

In the absence of trend emissions abatement in both the service and non-service
sectors, per capita emissions in 2009 would have been 53% higher than what they
actually were. However, this does not necessarily imply that structural change is a
more important factor in leads to emissions de-coupling than abatement. Changes in
policy can alter the trend path of emissions abatement and contribute to a larger
extent to the emission reduction, and we can use the current analysis to provide a
counterfactual emissions scenario in the absence of such policy changes.

Structural Change and Green Growth in Korea, 1980~2020
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[Figure 6] Log (Emission per Capita), Benchmark Predicted vs. Counterfactual Predicted
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2) Implications for Aggregate Emissions

Now consider the implications for the log of aggregate emissions InE;. The
counterfactual scenarios under various cases are constructed similarly as the case
with emissions per capita. In addition, population forecasts are conducted into 2020
by modelling the log of the Korean population as a quadratic function of time."' A
potential source of de-coupling is the deceleration of population growth over time
which is incorporated in the analysis in this way. Furthermore, for the counterfactual
scenario with no population growth, I calculate the predicted path of aggregate
emissions holding the population constant at its 1980 level.

[Figure 7] shows the predicted change in aggregate emissions under various
counterfactual scenarios. Again, the Figure shows that structural change is an
important component driving the de-coupling process for aggregate emissions. In
the absence of structural change into the service sector, aggregate emissions in 2009
would have been 152% higher than what they actually were. In the absence of trend
productivity growth in both the service and non-service sectors, aggregate emissions
in 2009 would have been 84% lower than what they actually were. In the absence of
trend emissions abatement in both the service and non-service sectors, aggregate
emissions in 2009 would have been 53% higher than what they actually were. In the
absence of trend population growth, aggregate emissions in 2009 would have been

11 The associated R? =0.999.
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[Figure 7] Log (Aggregate Emissions), Benchmark Predicted vs.
Counterfactual Predicted and Policy Target
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22% lower than what they actually were.

[Figure 7] also shows that the 2020 policy target is feasible given the trend pace
of structural change, productivity growth, abatement, and population growth. The
aggregate emission is expected to decline between 2010 and 2020 such that
aggregate emissions in 2020 are expected to be 2.19% higher in 2020 than its 2005
level. This would imply that aggregate emissions are expected to be only 6.19%
above the policy target which would be a substantive achievement from the
viewpoint of existing policy making discussions.

2. Discussion of Policy Implications

The quantitative analysis shows that explicit efforts to reduce greenhouse gas
emissions through accelerated pace of abatement may not be critical to achieve the
target emission levels and de-coupling of GDP growth and emissions growth
envisioned for Korea. As indicated by the counterfactual analysis, Korea looks on
course to meet its target as a result of the expected de-coupling which follows as a
result of the structural transition of its economy into the service sector. Industrial
policy need not change dramatically to achieve this target, as long as the structural
change is expected to proceed at the same trend pace it has been achieved over the

Structural Change and Green Growth in Korea, 1980~2020
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[Figure 8] Per Capita GDP vs. Elasticity of Aggregate Emissions to GDP
(12 Major Economies) vs. Predicted Relationship Using Korean Experience
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past 30 years.

The key policy message of the paper is that BAU calculations for emissions
projections should incorporate the deceleration in emissions growth resulting from
the expected structural change of the Korean economy. As shown in [Figure 3], such
change has been proceeding at a very stable pace and can be expected to continue to
proceed in this way. Ignoring this feature of the economy in making BAU
calculations can lead to exaggerated claims about the success of greenhouse gas
policy in reducing the pace of growth of emissions.

[Figure 8] compares the relationship between GDP per capita and the elasticity of
the aggregate emission to GDP implied by the time series trends for log emissions
per capita and log GDP per capita for the Korean economy. On the same graph I
show the relationship between these variables for the cross-section of major
economies from [Figure 2].

The Korean experience predicts a very dramatic de-coupling in the sense that as
real per capita GDP levels exceed $25,000, the positive link between emissions and
GDP seems to break down very dramatically and even becomes negative. This is
associated with a very stark process of de-coupling. This experience fits the
experiences of the cross section of major economies well, given the position and
variation of the Korean experience straddled between the major rich and poor
economies.

In the world economy, there is greater room for reducing the distribution of
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production and consumption between service and non-service sectors in poorer
countries than richer countries. This is because richer economies are further along
this transition than poorer economies. Such an observation suggests that
international efforts to de-couple emissions and GDP on a global scale should
proceed by targeting the structural change into services in poor countries.

VI. Conclusions

Structural change has previously not played a major role as a quantitatively
important source of the de-coupling of greenhouse gas emissions and GDP growth.
This research shows however it is a key component of the de-coupling process using
data from Korea.

Future research can extend this analysis to a larger group of countries and
consider the different aspects of emissions and structural change between rich versus
poor countries. Depending on the level of development, the appropriate emission
reduction policy may differ in terms of emphasizing structural change versus
improved emission abatement versus limiting population growth. A quantitative
assessment would be desired here.

Another important avenue for future research is the role of international trade on
structural transition into the service sector. A prevailing view exists that abatement
efforts which just relocate emissions to other economies are not affective in abating
global greenhouse gas emissions. One would again want to see a quantitative
assessment of such a mechanism which would be empirically relevant for a major
trading economy such as Korea.

Structural Change and Green Growth in Korea, 1980~2020
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Appendix

1. Data Sources

The data used in this analysis is as follows. The greenhouse gas emission per
capita is from the Energy Information Administration of the United States
Department of Energy (EIA, 1980-2009) measured as the per capita carbon dioxide
emissions from the consumption of energy (metric tons of carbon dioxide per person)
combining all carbon emissions fuel types (coal, natural gas and liquids). Real GDP
per capita (using purchasing power parity measures with 2005 as base year) and
population statistics are from the Penn World Tables Version 7.0 (PWT 7.0, 1980~
2009). Data on the laborforce distribution across sectors is from the International
Labor Organization (ILO, 1980~2007). These data are adopted since they are the
most accessible and are constructed in a consistent way for comparison with other
country experiences.

The international carbon dioxide emissions data can be accessed from:

http://www.eia.gov/tools/models/datatools.cfm.

The international real GDP data at purchasing power parity can be accessed from:

http://pwt.econ.upenn.edu/.

The international data on distribution of the laborforce across sectors can be

accessed from:

http://laborsta.ilo.org/.

2. Derivations

A second order Taylor approximation of the term in square brackets in equation
(5) implies

a——
A 14lns, 1+a
As

(18)

Ons.
Ans 1055 _alny]

1+ayt

Ins ,(Pns, \ Ans
n[1+lsa(¢sy)] ~ ln[Hlsa]
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A second order Taylor approximation of the term in square brackets in equation

(8) implies
¢ns Pns Pns
1+a _ In=Sy | 2 n—y 1
n[M] =t X |a—2— —aﬂ]+ —x[a - ny] (19)
1+ayt 1+a 1+a 2 1+a 1+a

=t X [ﬁln t’f] + gx [1:;]2 [(ln t’:s) +2In== ¢"S ln y]

3. Inference of Technology Parameters

Given ¢ and the estimates for & and y in <Table 1>, we use equation of (12)
¢TLS

N

to determine . Then using the third equation of (17), we can determine ¢. Then
using the second equation of (17) we can determine ¢, after which we can

determine ¢, using Pns \We can determine 7 from the first equation of (17).

S

Then using the third equation of (15), we can determine % Then using the

second equation of (15), we can determine 6. Finally, we can determine Ag from

. . . .2
the first equation of (15), after which we can determine A, using f

S

[Appendix Figure 1] Log (per Capita Emission) vs. Log (per Capita GDP),
12 Major Economies 1980~2009
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ABSTRACT

This study outlines measures related to fiscal policies aimed at responding to the
financial crisis according to the timing of commencement and then examines impacts of
expansionary fiscal policies on macro variables so as to extract policy implications. The size
of expansionary fiscal policy to respond to the financial crisis is found to total 59.8 trillion
won (6.1% of GDP in 2007), among which a total of 30.5 trillion won was the increased
fiscal expenditure made by the 2008 supplementary budget, the 2009 revised budget and the
2009 supplementary budget. In addition, tax reductions are found to be a total of 29.3
trillion won, mainly driven by the tax reforms in 2008 and 2009.

Examining dynamic changes in macro variables caused by the temporary increase in
fiscal expenditure and the tax reductions reveals that the increase effect of the real GDP
growth rate brought by a temporary rise in fiscal expenditure excluding tax reduction effects
turned out to be 1.1%p in 2009 and 0.3%p in 2010, compared to the period without the
increase in fiscal expenditure. Meanwhile, when taking into account the effect of
expansionary fiscal policies including tax reduction effects, the increase effect of real GDP
turns out to be much higher. In the case of 2009, the real GDP rose additionally by 1.9%p,
in which 1.1%p by the increase in fiscal expenditure and 0.8%p by tax reduction. Based on
these results, the expansionary fiscal policy conducted during the financial crisis since the
second half of 2008 can be seen to have played a significant role in helping the Korean
economy post a higher-than-anticipated recovery pace from the economic slowdown triggered
by the crisis.
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galo] AAIE A AAl F 3do] At Alfoll= AAGDPE oF 3% Ak A
7= AoR Yttt HHH, Favero and Giavazzi(2012)+= Romer and Romer(2010)
7S H3tshs BF 2Als7E A AobA SAFAIQL A Aaket vt

OO_.L.

N

=24 (structural shock)< 4l

o mlo ﬂﬁd
e
)

19 flo
31_5

oy
=,
N

9} o] thiFEo] AFEA dAtolAs dAA AFAE &2 2AAHe] Ad
GDPE FosHA S7HAZItH= 7Hd& AAstaL U}, sARE AR dA-tolA= A1
0| 35‘]34 AHAGDPE 7M1 4= ok Aat= EAsk=t, Giavazzi and Pagano

3 X&54E vjwsk= A9 Blanchard and Perrotti(2002)014+= 0.9~1.3 F=2 UeRd ¥ Mountford
and Uhlig(2009)°lA41= ©F 0,652 UERTE ©]2fgt Z}oli= Mountford and Uhlig(2009)914] 7k
H7F A& 7l Bk ninlatA] S716kel7] fio 2 sfa=ar gict

4 319, Leeper, Walker, and Yang(2009)2 AjAA|&0] AAl PHOo RN Aol FeFe v|x]&=
7 olYelle AFZ2 7= Wzt thgh WEF I announcement effect) 2 QI3 AAR7} §EGE 7}
5790] &S XHGnt. ol waauR ety AFEA At AP W] w2 AAA
AA as SZH—‘“?SL o= Q4SS HYrt WhA, Mertens and Ravin(2009)-2 ZA7He| ofst 2 a v}
& 1ok APodE olE IEelR] e Aot AR Abols 2 Aot §lad Helow,
Ramey(2009)F YXAINE 1HsH= Folle QYA GIN= 7|20 Ak} FARHS Bt
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34

(1990), Hemming et al.(2002)2 non—Keynesian 815 =2J5}11 Q) o5& A ¢
A7 Z(fiscal contractions)®] 23|18 H7|S HoA|7|= aibF HyE 4 ok 1
AUtk o5 Aiks e FEAY AEA7I dol FRY AN G Hiwt %
7F AShE A NS ARl Higt AlZglEo® ojojA FrE R 4 k=
=22 A%E 4 QlrhS ol IMF(2010)0ll4] =23t vie} Zho] o]2|3t A= A3H4]

ol Ao Aqut yeld 4= glon= o) (2a Fart ot

U At T2 24 WERP| AR 7Rkt ATt RS AFAlskaL %
o}, 793 (2006)2 ZAMEAYEY X2 E 7]ZE Blanchard and Perotti(2002)2] Hl

HES 483 23, A9 AGAE T40] BT B7IFFaNTE Jlom, Azl
WHAAE 7T o anpsgl J7)15eF ool 2uE AAsklh v, Kim
(2007) EFFARA A=l w2 9 =71 W45 F718k0] Blanchard and Perotti
(2002)9] HES FAS Aut, 4R avpdo] ANtAer I4] gth= 2diE 2
o]FAt 3 AHF(2007)2 Blanchard and Perotti(2002)2] H&of sfjoFEe E3hs}
of A8 avpdS AARE A9y, $AMeR [odt AYE ¥R XSke] Kim
(200m)°] Az AR, olek ol kel AT ARz AFEARY U HAIE
3} Azl B4l et thazte] Holrt EAst Atk

Sorg =Yl et ] AFA7 o SR8k Sl &6kl a6t E
sz3tsto] 54 A17|19] 2HA g F o] AAGDP AES o= Ax AsAlIFHETTl
et ASHs EAEH] ge AoR TdEH, ol fsiMe 54 7IXE st AA

[e)
A g AP TRE sl T AZRFoN Fofsks HF55E Hgto]

—

o

[
Aibshe Igol Hadtd, ARd=e] A AR ?FE* utetsl= Ao golst
Al 7] o 2 A7
%

A2 2008 SPE7|HE] AFH o2 o] Rojyo] whet J%‘”OI Soloit=
FIL QU6 2 A= w8171 7IRbel s, & 7IRbe] oo A A A
o] AR o HE Foldt JF= Ul*’hxl—e— AT Qltke STl 7]E2
o} ApasiEch. w3k oleldt WL Bl F8917] 71Tl chat Ay size) 4
AL Hrlslal A srols A|asl= tﬂg 997} et

Ao
woz Foldrh WhA, 2 FSlo] ofea Setere] By
%S

mN

5 o|BXoR = ARAE TP At 59 ST dEEdS st AN crowding—
out effect)”} ¢ & L= non—Keynesian &3}7} 288 4= Qi)

6 ool st AmlS AR =ofsial Qi

SRR /2012, V



2. ANO|ZEYES 0] 8% AT

AAXOIEHE S o835 PP BIaPgo] B3 A= tFEE SHIEE dVE
(Dynamic Stochastic General Equilibrium: DSGE) 2&o] 7|8k} 1t} Hall(2009)
2 DSGE 232 o]§sfto] /442 7% GDP tiH] 1% 29 P& -2 A4
GDP AHE<= 1% A= A7l a7t lom, vk gEge]7F 0%l A==
Beolle L7% B=7HA] AsAXIvks 2T AlAs ole Baae7t S3kd=ol
o] 0%0A A== A5 ABAE 57 a8E AsAl7le AT Aol Akt
o2 HiZkan] 9 HTRREAE A7 AE Alofsh] WEl® & 4 qlth o]
o} §ARSE A3= Christiano, Eichenbaum, and Rebelo(2011)2} Eggertsson(2011)9]]
A= AAIEIL Uk Coenen ef al(2012)2 IMF, OECD 5 58 7|34 o]&3sl=
AAN 73} Ao A T 91853l )= Christiano, Eichenbaum, and Evans(2005)
2} Semts and Wouters(2007)2] DSGE 23 vlgto 2 u|xy} S AGko] 255 o
&5t AP0 A L - ZAIRH ol52 A7IRIA t-a-3t dAIA QL
A QRS A7 FSohs Wl akdd 4 lem, ojeel diks tfREe
8 AAEYNA FLeHA el 3S Hdoh PR S DA R A
AR & ] 2 FA|SME o] M A& (targeted transfer)?] Aol o & ASE YERGS
H, Ao S 23 olF= Aole L At e 4 A= AA
Shoitt. ot A A Zol| wE AAGDPE| A A Fofd Aol 7Rk AFd
T-oF HlSRE A=Ql Aom e,

HE, S59171 717k AR anpdol et At & SRS Utk Cogan
et al.(2010) Semts and Wouters(2007)9] ®&-& vpgro g nj=te] F§917] 717t &
AN = BAA A AR (American Recovery and Reinvestment Act: ARRA)S] B3=
A ol w71 SA AEAERY RS Tttt & AAGDP ARES]
7HAQl WeE Albsteledl. AAGDP7E A 0.6~0.7%p AL AT slos £
At} Drautzburg and Uhlig(2011)&= Pl=o] 569171 713t 5 Aol w-& HA4]

A lEsl| o8l ZRASAIE STMIPIE B A7IHeRe AEGDP 4AEC] 5t

—_—

N e

7 0]5& Bank of Canada Model, the Board of Governers of the Federal Reserve System<]
FRB-US Model®} SIGMA Model, European Central Bank®] New Area—Wide Model(NAWM),
European Commission®] QUEST Model, IMF2] Global Integrated Monetary and Fiscal Model,
OECD2] OECD Fiscal Model 5 & 67]] 7]&oj|A] o]&sl= 77/ 3L 0|83}t
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25k Hth Coenen et al (2012)2 25U (ECB)2] New Area—Wide Model
(NAWM)S o]83k0] T-5917] 717 Bt Sl peAlole] 4948 anpde a5
At olS9o] Ayl waw, = 7|7t = S27A AAGDPE SAA QAAMe] &
Tz oF 16%p AE F7HRoR AsS Aos uehgth Lief(2009)= 89171 717t
= SHuEre] =g PP made IMFE] GIMF 2¥(Global Integrated
Monetary and Fiscal Model)< ©|-&5to] B7I5k3itt, S-2{ubate] -9 GDP tie] A+
B4 @ 46k 242t p F7RRE A9 32 WA Rl 2 AAG HPEBE ofF
A AP Ao WAYSER] RS HLof Hlste] 0.8%p 7ot Al R Vet ESH
Azto] BEHA £} Z7t0] W AYE A5 AA £ AMoR vehtA =
o 253} Y(wealth)7h 2730l the} 7PIAE Eet Z7oke o2 et
Tk Lief(2009)= -2luete] 24 AR s 859171 4ol i AR
S upgo s slelsto] A4 Hwet thazte] Helt Egtks At Sk

. s8H710 s AMP8H =2

20081 SR71 el BABRE FE9A71ol s Sis) 2= AR chkt S
AAHE S BUSE et 1AV BE, 27 5 59 AYAE 9

A 20089 7] ol 58] UMl A FRE A7)
27 A FRstel Tetsha, ofgel AyIRtiale] 54 A

&

A A= 20084 AdEE7]o] 137t ‘I}~ LH—’F 3 8 27V 5 ARNAEAE

FHOo= ojelgol /1EHel wel nivt 35 WA zwzm
FoPHe &
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WA BAEEE 93 SOC B4 1,029, A2E5S AEHY
YA EZE 1329, Hojul - =241 A9 0429 %gi
=4, 2008Q 17| S0 FE971o WE SAEEA

=4 *1]74174111 A 271

slofl TiEE S-e] SO T FEA Beto] AT Au] - 4 5 ARAA $1717)
AR ARl WAlskA, A= 20081 1o G FAIF§91E FH}L of

£ A Azmore] AVI2 ZEs] sl AAld= S5 S (I8 BAES =5
A S FESIA. = & AN de2dA 249E s S 14.029 2

W75 ZFepiets vhARl=T], o7ldls APAE S 10.029Y, F7I9EA 2

L0z 9 AAIRY 3.0x90] 3= o] QUek. o] 5 10.02¢2] AHBAE =S FIsh
20099 @2 oAkere A3 oJAleH(o]3} 2009 A AACHS HASHA ¥ Aot}
7ol 4k 2008 12 13Yoll =304 2 = =T, 7 AAlell wet =
Yol 2.3 FAE, FAEE S84 BT T2 S50 dia 5= Sl
0.7 FHEE T Ay} g2 of|ARRE tin] A i 1072902 A
AUk,

A, AR 20009 39 WAOPES IR NFAANY BHES Fo) FFINS A
Aok, agol 3194 AH AEF 17.2 A2 T

=
28,429 o] F7E gsielrt. 20099
P =74, 20099 Xéoﬂzk(?_]_— HA 9 Kot

rO

2ol AAAZE SAhAAe 2SS 25
A o] 71213tk 20009 FANAE ALSE AT AW 12, 184 2
H718] Seh.8x), a4 - FE71Y - 4G AAU5RY), ALBA Bt
(3.529), vld o] BAH2329) 5 5t FHAY WPAIS Aok AUES
Qshsiet.

9, FE] IS i) AN AR IS Teie wast ek A7)
Be Z71Eel AYAEO] ohfehs ol UAIH WYY B i glont, A
242 B3 AHAE) 42 AACDP AAE AnEIL 53 AP 3
.

P

7] ol 10 FA|H o2 AT FolE v EE, 20099

b me

9 20084 374 F9I71el thee Holeki & 4 gloat, Z4o] 20084 9ol F8lS Bt
71 ol AaElche Follk BE9l7lol e QA Atz st

10 Aol 7143 utol o] F§91710] thed AARAe] AAGDP sl vlA ke Hrum
sorsy] Sfelils APget) e Ee BolEe wele Wast otk o A% 271xae] wE Al
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(Table 1) Spending Expansion During the Financial Crisis

(Unit: trilion won)

Supplementary budget Revised budget Supplementary budget
of 2008 of 2009 of 2009
Date June 2008 November 2008 March 2009
28.4
4 10.7 -
Amount 6 0. (spending 17.2)
Livelinood stabilzation 1o | Overeoming economic | Supporting job
Target : o difficulties and restoring | maintenance and creation
overcome high oil prices o .
provincial areas and stable livelihood
Stimulating 4.6 trilion won for
provincial |1 trilion won for SOC, etc. expanding SOC in 3.5 trilion won
economy provincial areas
Stabilizing the
fivelinood of 1.3 trilion won for gas 1.0 trilion won 4.1 trilion won
low—income price tax rebate, etc.
classes
Supporting 0.4 frilion won for
) SMEs and o 3.4 trilion won for farmers .
Main assisting farmers and ) 4.5 trilion won
seli—employed | .. : and fishermen and others
areas of fisherman with fuel costs
) persons
spending
Measures to
tackle - 0.3 trillion won 2.8 trillion won
unemployment
1.1 trilion won for the 2.3 frilion won for
. ) increased fiscal support | investment to prepare for
Supporting energy saving
) for local governments, 5.6|the future, such as green
Others and medium— and i, .
) trilion won for the growth, 11.2 trilion won to
long—term energy security ) o
expansion of exchange | preserve the reduction in
equalization fund tax revenue

Source: Ministry of Strategy and Finance,

e AR AR EARIRIE A7) Foll gl azel 60%714] sk, 53]
AR e B Ak Hd 70%714] Askes shelnh 201099 = ]t
ARH]] 60.0%5 AP0 viAgslE 5 27IAA7|RE fRE] Y8t kEe X453}
ok I A3 FRAEAAL 7IReR &, AE 9 =64 2009~109 F R
YA odol Bl A wobdl Aoz Uehyitt
7 A 24 w9 ot o3hg s "k oheh, ARzl wteh 54 £7]9) AAGDP
ARES ATste Bike T2 2719 AYAE 2 H2APRH GDP ARES slE &
o} ARt
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(Table 2) Execution of Consolidated Fiscal Budget (Cumulative)

(Unit: trilion won, %)

2006 2007 2008 2009 2010

" Execution 48.3 52.2 55.4 81.0 84.6

Execution rate 23.4 249 23.2 29.7 33.3

24 Execution 106.5 113.4 119.9 161.2 1547

Execution rate 517 541 50.2 59.1 60.8

34 Execution 161.5 159.8 176.7 2219 202.2

Execution rate 78.4 76.2 74.0 81.3 79.6

44 Execution 205.9 209.8 238.8 2729 254.2

Execution rate 100.0 100.0 100.0 100.0 100.0

Source: Ministry of Strategy and Finance.
oy
a7 43 AR

20089 AAIZNHS 5 - A 255 TAHES fItt AAIA LY} A4t - 1193 5
njgf AA 1 aclel t3skr] it ARAY gk W 9 FEe] e T
ZA59ich. (Table 3ol HelH e} o], PRi SH F- 2 253 Wy 9
2:8]7|RF 252 flote] frebEae AEdkal 2vt Aol A4 AsAlES sk o
FARAAE NBSIGE EF FAFEAAES AL FELEA] A& % THEE
TS TEAEAIE A= 5 FasAt I ZAAAIE i AR B4
22 9 WUARS 20Ale] AH QSIS FETE A 2RO, YR

AAHEA A= 1d ARskaL OﬂLﬂXl W FAAY SAlES Slisileh o9k &
o] A= 2008Q AANHS Bt HARAS AEroeN W ZARH
S — AEE 4579 AR E G271 k3l 2008 AlAIZNE = 1%k
LAlTFEE (Table 4y°l A2t=rE, 2008W 6,229, 20098 10229, 20104
13.272Yo 2 Vel 2008~109 717F & & 29 62Yo =z mforw|qr}

2009 MIAIZNH-L (Table 5yl A2 Hie} o] AHAL7] S5 fIgh &H|7r
= % 71°*EZ} R b L e I A RS e B B R R Xﬂ s 9RF A

At AE= 47185 ARt 7iAEkE dizkA] ARl - Akl iRt AlAIR
= A& M]Oﬂ A7ty A= AEAY ALE 8 R&D %

|2} 3HA i%Al gL ‘ﬁ%ﬂﬂ F1AE QIkE 29Xt folldtes 5 A71EES 9%t 4

Of
-

|
Y
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(Table 3) Tax Reform of 2008

Occasional reform

Regular reform (December)

* Reducing income tax rates (over two phases by 2%p)
* Increasing the basic deduction and the deduction for

Income tax | Providing gas price tax rebate| education and medical expenses
* Increasing the EITC, easing the qualifying requirements for
the EITC
* Reducing corporate tax rates (over two phases by
3~5%p)
¢ Introducing the consolidated income tax return system,
Corporate . exleQQing the perpd for deductioh of loss forwarded .
iax * Raising the cap of tax base |* Providing tax credit for cultural industry R&D, extending
the sunset of entertainment expenses
* Providing tax credit for R&D facility investment, Increasing
tax credit for SME's R&D expenses, raising the investment
tax credit rate for environmental conservation faciliies
* Exempting the special excise
tax on local membership golf
courses, Reducing the
Consumplion com.prehensive real estate|® Exemp.ﬂng the special gxcise 1a.x of hybrw’d vehicles
iax holding tax and the property|* Extending the per—business unit taxation of value added
tax tax
* Extending the sunset of
tourist hotel's zero taxation
rate of value added tax
* Strengthening the transfer income tax requirements for
Transier one hquse per hgusehold, .Adjusﬂng the 1axation. cap,
) expanding the special deduction for long—term holding
income tax ) )
* Matching between transfer income tax rates and
aggregate income tax rates
Property * Fixing tlhe coverage rate of tax base, lowering the celling
iax of holding tax

* Reducing the comprehensive real estate holding tax

Note: Refer to Byung Mok Jeon (2010) and Hyung Soo Park (2010b) for details on the 2008 tax reform.
Source: Ministry of Strategy and Finance,

Aetol] 2w, ReD A9 Sof we *ﬂ 2917} Hlzh] - 7 WA ol nhE

A7t ele fieket AlSZtamis o 12,3290 =% A o % 20104e]

AR A FTETE 8320 Urgon, AEEal A5Ae} weld F7bt
582 AAshect

1M A7 A& 20099 AAAHS | TE =Ale S7FEE 10,629 ewoldlod, 392 #AA

& TolA] Rt
1A HEAFR, 2009, 8. 25

olg A
1 g
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22009, 12. 12 F=2).
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(Table 4) Tax Reduction Amount by 2008 Tax Reform Bill

(Unit: trilion won)

2008 2009 2010 Total
Total national 62 102 132 296
tax revenue
Change on a year ago Permanent -18 —76 -10.7 —20.1
Temporary -4.4 —2.6 -2.5 -95
Total national 62 ~120 06 408
tax revenue
Change on the base year Permanent -1.8 -9.4 —20.1 -31.3
Temporary —4.4 —2.6 -2.5 -95

Source: Ministry of Strategy and Finance.

(Table 5) Main Contents of 2009 Tax Reform

Occasional reform

Regular reform (December)

* Deferral of the reduction in the maximum rate of income
tax
¢ Adopting the deduction of monthly rent for low—income

In?;);ne workers, applying the income tax to Cheonsei deposit of
owner holding three or more houses
* Deduction on the installment for the housing subscription
saving deposit
* Extending the targets of designated contribution and the
period for deduction carried forward
* Easing the deduction requirements for SME's succession
Corporate to a family occupation
tax  Providing tax credit for new growth industrial engine and
original technology R&D
e Extending the period for reduction and exemption of
corporation tax on relocating firms to provincial areas
* Lowering the special excise
) tax on the replacement of
Consumption .
fax old c;r with new Qne ,
* Lowering the special excise
tax on car purchase
* Discontinuing the heavier|* Simplifying the procedure for business registration,
Others income transfer taxation on| strengthening the mandatory to issue cash receipt,

those who own three or

more houses

extending the scope of targets subject to mandatory
delivery of electronic tax invoice.

Source: Ministry of Strategy and Finance,
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2 AoMe w5971 71 ¢ AAlE 2R AR e 24T 4
42 7 BAR e, A AFRES o8t 54 Z7]00 AT dARY

d) &t AAEAEE vAs 9
Fe S v 2e 25971 7IRE § AAE ARAEH RE et 7, A W

Al gAML BIE BigoR A AR o] AAEA ] nRl = .

S
= = s =] = e} =]
FER E SRR e A4ske SeETE. 1EA olREE A%ske
=
o

9l WY A (Phillips) TALOR AAEo] glon ofo] et gl
o, A4S, B8 3 S2ol o) AgEct ik, AEeold
Zlefell whet mgo] E4 u FAo] WY BES HolA| Hid, B nydit 4]
of Z3tgch M, oA AHAL WAL Taylor WAL
= sl FYeAL Aot AEAlel Whgdtel ojxhee ARk Aoz
7PRRIt 13
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o] EAst= Zlo] ARHolL, AA| AmAdel veRd AAHS 11 A welshs
ol f-8sith= Ao =41g0] BlwA golsirh= o] vk 3 2E e 7|lEgtx
7F tha gl Btstal o|2H o g A -B-olXE 5 37He] SiAE AA
O] AT HAE A A = B dAEIL
Lt ;HEsee =8
Whsre ALGERA F8E Aedls v e® GDP thH] 1% +59] AEAE
S7PF 8 AARS v Y AlEdolds Fote] AT FAIF R
H’“**L AWRRE=0] Aol whet gebd 4= S-S Acltsto], 2 AtollA= AHA
EZ 11 Aol et B A&, AHA AE, 25RRAY AER RSk o7
A FAY A& AR FEAE I AR &S 9ulsh, Auly A&
At & o T AR BN AES Yuigith, a5REA AE2 Hea 9 A
T U 55 HEshe FH O AEA|E0lh
(Table 6)~(Table 8> W3 #A AIE QoFslal Ql=tll, oj7]o] Yehd $A=
(GAA AHAE o7t ¢l S veld ZoR A=EId =20 vls)) YA
AWAE Sz Qs AAHP7E WEthe AEE oujdith RSl e dE
GDP &S] We2 A&RFol wet HAE Holal Sledl, T4 A&9 B¢
GDP2] 1.0%(2F 10=¥)ll sidsh= AR FAH A= 2 rﬂt AZAGDP AES 13+
2710l 0.3%p A& ASAX & A 1 a2t gasks A0 R et 28l A
=9 dAA = AEGDP AFES 14 #7100 0.9%p Hke ASAIX F 23 #7]
HE= 1 531 A9 A= AoR yeh, ZRO] B A& Ffjol| mE w7
ARl A7|RFais AN A5 E2 AoR fAEn A5RA &9 F
AZGDP ES 12 &7 0.5%p F% SiAl7]le Aoz Uesdl, ols +
Zhasn|o] F7tel 7|Rlsks AR H]lrh, ghH, Au|EAl, AdEA = XE&HF o
%ﬂml AEE 37 A= ohE Thedl, FAME A=Y dAA Fdfof whE A
sral7t 7P 24 Uebh 2710 A dAE AAAE SR Qs dxHo R
*J% = WFolth, ¥, GDP thH] AAdAle YA AR A5 tha o=
H= Holil Sl o= ABAE vt HaeE7HERE oyt Ui USRS
0101?}"171 ot AFAE izt AEHael nRle dEFel Ak gagte] ot
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(Table 6) Fiscal Multiplier of Investment Spending (1% of GDP)

(Unit: year—on—year growth rate, %p)

Private

Equipment

Construction

Current account/

ezl (Epl? consumption | investment investment Pl GDP
st quarter 0.25 0.06 2.30 0.74 -0.01 -0.10
2nd quarter 0.19 0.10 1.79 0.68 0.00 -0.12
3rd quarter 0.15 0.11 1.38 0.62 0.03 -0.12
4th quarter 0.12 0.10 1.04 0.57 0.05 -0.10
5th quarter 0.10 0.09 0.76 0.52 0.07 —-0.08
6th quarter 0.07 0.07 0.53 0.47 0.09 —0.06
7th quarter 0.05 0.05 0.35 0.43 0.11 —0.05
8th quarter 0.04 0.03 0.21 0.39 0.12 -0.04

(Table 7) Fiscal Multiplier of Ordinary Spending (1% of GDP)

(Unit: year—on—year growth rate, %p)

Real 6P | o | ivoment | mwesment | & | " agp
st quarter 0.88 0.22 1.07 0.12 -0.03 -0.34
2nd quarter -0.02 0.18 0.54 0.11 0.03 -0.17
3rd quarter 0.02 0.12 0.31 0.10 0.11 -0.07
4th quarter 0.02 0.06 0.13 0.09 0.10 -0.03
5th quarter 0.01 0.02 0.01 0.09 0.12 -0.01
6th quarter -0.02 0.00 -0.09 0.08 0.12 0.00
7th quarter —0.02 —-0.02 -0.16 0.08 0.13 0.01
8th quarter -0.02 -0.02 -0.20 0.07 0.13 0.01

(Table 8) Fiscal

Multiplier of Income Transfer (1% of GDP)

(Unit: year—on—year growth rate, %p)

Real 6P | o | ivoment | mwesment | & | " agp
st quarter 0.54 1.32 0.66 0.07 -0.02 —-0.21
2nd quarter 0.51 1.40 0.99 0.15 0.00 -0.31
3rd quarter 0.37 1.09 0.98 0.18 0.07 -0.29
4th quarter 0.23 0.72 0.78 0.20 0.13 -0.22
5th quarter 0.13 0.43 0.51 0.20 0.18 -0.14
6th quarter 0.06 0.23 0.24 0.20 0.22 -0.08
7th quarter 0.01 0.10 0.00 0.19 0.24 —0.04
8th quarter -0.02 0.02 -0.18 0.18 0.25 —0.01
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(Table 9) Temporary Increase in Fiscal Spending after Financial Crisis

(Unit: trilion won)

Change in fiscal spending, Change in financial resource
including supplementary allocation caused by early Total
budget and budget raise execution of budget (A+B)

(A) (B)

4Q of 2008 46 0.0 46
1Q of 2009 3.2 17.8 210
2Q of 2009 7.5 8.2 15.7
3Q of 2009 9.3 —4.6 47
4Q of 2009 7.8 —21.4 -13.5
2009 27.9 0.0 27.9
1Q of 2010 0.0 21.8 218
2Q of 2010 0.0 2.8 2.8
3Q of 2010 0.0 -10.5 -10.5
4Q of 2010 -2.0 —14.2 -16.2
2010 -2.0 0.0 -2.0
Total 30.5 0.0 30.5
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(Table 10) Temporary Change in Fiscal Spending by Type (Excluding Tax Reduction)

(Unit: trilion won)
Investment-type Consumption—type Income support—type

spending spending spending ezl

4Q of 2008 0.7 1.2 2.7 46
1Q of 2009 3.1 5.2 12.7 21.0
2Q of 2009 3.6 3.2 8.9 15,7
3Q of 2009 2.9 0.5 1.3 47
4Q of 2009 0.8 —4.4 -9.9 -135
2009 10.4 45 13.0 27.9

1Q of 2010 2.3 58 13.6 21.7
2Q of 2010 0.3 0.7 1.8 2.8
3Q of 2010 —1.1 —2.7 —6.6 -10.4
4Q of 2010 -35 -38 -8.8 —16.1
2010 -2.0 0.0 0.0 —2.0
Total 91 5.7 15.7 30.5
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[Figure 1] Effects of Increased Fiscal Spending on Real GDP Increase by Quarterly Basis
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[Figure 2] Effects of Increased Fiscal Spending on Respective Sectors by Quarterly Basis
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(Table 11) Temporary Change in Fiscal Spending by Type (Including Tax Reduction)

(Unit: trilion won)

Temporary increase in fiscal spending ‘ Tax reduction
Investment—type | Consumption—type Income support-type Total
spending spending spending

4Q of 2008 0.7 1.2 2.7 4.4 9.0
1Q of 2009 3.1 5.2 12.7 6.5 275
2Q of 2009 3.6 32 89 5.4 211
3Q of 2009 2.9 0.5 1.3 4.1 88
4Q of 2009 0.8 -4.4 -9.9 1.2 -12.3
2009 10.4 45 13.0 20.0 479

1Q of 2010 2.3 58 13.6 1.2 229
2Q of 2010 0.3 0.7 1.8 1.2 40
3Q of 2010 =11 —2.7 —6.6 1.2 -9.2
4Q of 2010 -35 -3.8 -88 1.2 —14.9
2010 -20 0.0 0.0 48 2.8
Total 91 5.7 15.7 29.3 59.8
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(Table 12) Effects of Crisis—responding Fiscal Spending and Tax Reduction on Growth Rate

Improvement
(Unit: year—on—year growth rate, %, %p)
Real GDP Effect pf expansionary fiscal Estimated gItOWth ratg in the
policy on growth rate case of no fiscal policy effect
growth( Ar)ate (%) improvement (%p) (%)
(B) (A-B)

4Q of 2008 -3.3 0.5 -3.8
1Q of 2009 =42 1.9 6.1
2Q of 2009 =21 2.5 -4.6
3Q of 2009 1.0 2.1 -1.2
4Q of 2009 6.3 0.8 5.4
2009 0.3 1.9 -1.6
1Q of 2010 8.7 2.1 6.6
2Q of 2010 7.6 1.3 6.3
3Q of 2010 45 0.3 42
4Q of 2010 49 -0.7 5.6
2010 6.3 0.7 5.6
1Q of 2011 4.2 —0.4 46
2Q of 2011 35 -0.3 3.8
3Q of 2011 3.6 -0.3 3.9
4Q of 2011 3.3 -0.2 35
2011 3.6 -0.3 3.9

[Figure 3] Effects of Fiscal Spending Increase and Tax Reduction on Real GDP Increase by
Quarterly Basis
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(Table 13) Main Factors of Increase in Real GDP Growth Rate

(Unit: trilion won, %p)

Investmeqt—type Consumptign—type Income support—type Total
spending spending spending
4Q of 2008 0.3 (0.1) 0.0 (0.0) 0.9 (0.4) 1.2 (0.5)
1Q of 2009 1.1 (0.5) 0.2 (0.1) 3.4 (1.4) 48 (1.9)
2Q of 2009 0.7 (0.3) 0.4 (0.2) 5.0 (2.0) 6.1 (2.5)
3Q of 2009 0.1 (0.1) 05 (0.2) 47 (1.9) 53 (2.1)
4Q of 2009 -09 (-0.4) 0.4 (0.2) 2.4 (1.0) 2.0 (0.8)
1Q of 2010 1.3 (0.5) 0.5 (0.2) 3.1 (1.3) 49 (2.1)
2Q of 2010 0.1 (0.0) 0.4 (0.2) 2.8 (1.1) 3.2 (1.3)
3Q of 2010 -0.6 (-0.3) 0.2 (0.1) 1.1 (0.4) 0.7 (0.3)
4Q of 2010 -09 (-0.3) 0.0 (0.0) -0.7 (-0.3) -1.6 (-0.7)
1Q of 2011 0.0 (0.0) -0.1 (<0.0) -1.0 (-0.4) -1.0 (-0.4)
2Q of 2011 0.0 (0.0) -0.1 (-0.0) -0.8 (-0.3) -09 (-0.3)
3Q of 2011 0.0 (0.0) -0.1 (0.0 -05 (-0.2) -0.7 (-0.3)
4Q of 2011 0.0 (0.0) -0.1 (-0.0) -0.4 (-0.2) -05 (-0.2)

Note: The numbers in parenthesis are the effect of growth rate improvement on year—on—year basis.
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[Figure 4] Effects of Fiscal Spending Increase and Tax Reduction on Respective Sectors
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[Appendix Figure 2] Basic Framework of Macro—econometric Model
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{Appendix Table 1) Variable Composition of Micro—econometric Model

\,:l:r:;ilg Description of each variable \,:l:r:;ilg Description of each variable
CG Real government consumption INF_CPI |CPI inflation rate
CP Real private consumption INF_DF |GDP deflator inflation rate
GE_CU |Current expenditure KOR |Base exchange rate (KRW/USD)
GE_CAP |Capital expenditure MG Real imports of goods
GR_TX |Tax revenue MS Real imports of services
CALL |Call rate PGDP  |GDP deflator
CDR |CD interest rate (%) REER |Real Effective Exchange Rate
CUTIL  |Manufacturing operation ratio index SEAS  |Seasonal dummy
FGDP  |Foreign GDP SPIKE  |Quarterly dummy
GDP  |Real GDP XGSA  |Seasonally adjusted real exports of goods
GNI Gross National Income XSSA  |Seasonally adjusted real exports of services
IFC Real construction investment YCB  |Yield on corporate bonds
IFM Real equipment investment
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ABSTRACT

This paper explores the effect of the countercyclical capital buffer using a DSGE
(Dynamic Stochastic General Equilibrium) model with a banking sector. The main results are
following. First, if the CAR (capital asset ratio) rises by 1%p as the countercyclical capital
buffer, output and credit would increase less than otherwise by 0.8%p and 1.2%p,
respectively. Second, the countercyclical capital buffer would decrease both credit and debt
of banks, or deposit, and, as a result, boost the CAR. However, if we are going to use
monetary policy to control credit expansion by allowing the interest rate to respond to credit,
bank capital would also diminish, which would cause the CAR to be lower.
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[Figure 1] BIS CAR of the Korean Banks
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(Table 1) Parameters

Definition Value
B Discount rate 0.988
o Relative risk aversion coefficient 1.491
h Habit parameter 0.815
X Relative utility weight of labor 12
T Inverse Frisch elasticity of labor supply 0.276
0 Survival rate of the bankers 0.972
w Proportional transfer to the entering bankers 0.002
A Fraction of capital that can be diverted 0.374
el Capital share 0.4
0 Depreciation rate 0.025
K Capital adjustment coefficient 15
€ Elasticity of substitution 4.167
Wy Probability of keeping prices fixed 0.525
K Inflation coefficient of the Taylor rule 1.413
Ky Output gap coefficient of the Taylor rule 0.023
P Smoothing parameter of the Taylor rule 0.782
P, Persistence of the capital productivity shock 0.66

Gt a8l 239718 AESHEQ] 0= Gertler and Karadi(2011)of|4] FFojA Froz
AL, wot A= A=Y Al 1%, Y] AZ|ARERIES] stAIgko]
12/500] H=5 A3tk ol= f-Eluet 239 A7 AZ|AHEHE0] 12% F= Fal
SRS W ATt 7=l A ARkeE Aotk YA E4ghE2 Gertler and

Karadi(2011)9} 712 B35 Jaste] 24st4c).
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[Figure 2] Effects of Countercyclical Capital Buffer
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[Figure 3] Effects of Monetary Policy
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[Figure 4] Comparison between Countercyclical Capital Buffer and Monetary Policy
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ABSTRACT

This paper analyzes how the adverse impacts of the global financial crisis on Korea’s

employment could be mitigated in comparison with the Asian crisis period. The results from

error-correction models suggest that the less severe impacts during the global financial crisis

could be attributed to (i) smaller GDP reduction, (ii) better maintenance of domestic demand

despite a sharp fall of export, (iii) less serious over-employment during the run-up to the

crisis, and (iv) less severe credit crunch. Analyses of OECD cross-country data provide

corroborating evidence. In order to mitigate adverse impacts on employment, therefore,
priority should be given to expansionary macroeconomic policies to keep aggregate domestic

demand from collapsing once a crisis is triggered. Also crucial, however, is to maintain

sound economic structures such as flexible labor market and adequately supervised financial

market.
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[Figure 1] Employment Changes around Economic Crises
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(year—on—year, %) (%)
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Note: 1) The bold lines represent employment changes around the global financial crisis with the vertical line
at the third quarter of 2008,
2) The gray lines represent employment changes around the Asian crisis with the vertical line at the
fourth quarter of 1997.
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[Figure 2] Employment Growth, Unemployment and GDP Growth
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[Figure 3] Deviation of Employment from a Long—run Equilibrium
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Note: 1) The notation of 1990Q1 on the horizontal axis represents the first quarter of 1990.
2) Two vertical lines represent the fourth quarter of 1997 and the third quarter of 2008, respectively.

[Figure 4] Forecast Error of Employment Growth: GDP Growth
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Note: 1) The notation of 1990Q2 on the horizontal axis represents the second quarter of 1990.
2) Two vertical lines represent the fourth quarter of 1997 and the third quarter of 2008, respectively.

S AEHOR WAE AR yEpdt R, 2008~09d9] 1
| Aeshe Awe) FAHR By ootk K] offrt. el
o 22 23] 200849 4/42719] IS eA7E 1% Ulele] FH+)e gk
HQIt= Zlolct, o] A= wjHHete s sER G4 o] FA%F GDP $i5o] &
iﬁ%oﬂi 2008% 4/4—1%71011% GDP Fefol ofsf Adg=ofor & Hro] igx4o] &
3k Aolt), =, 20089 $-2] AA 7|QREL Holx 1997~98
| HléH g2 ARIste] FH O R Rt E AeR Holn, o] of
Ae] A H 2hJarg of Aol sk ks AeR F5Et

tN
o
rlo
oN,
N
Q_IL
o N
2

oz Mo 18 oo
rlr
jm
M
©
pass

oz
k7
ﬁ

e
S

pu=)

SRR /2012, V



[Figure 5] Forecast Error of Unemployment Gap: GDP Growth
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Note: 1) The notation of 1990Q2 on the horizontal axis represents the second gquarter of 1990.
?2) Two vertical lines represent the fourth quarter of 1997 and the third quarter of 2008, respectively.
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[Figure 6] Consumption to GDP Ratio around Economic Crises
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Note: 1) The bold lines represent employment changes around the global financial crisis with the vertical line
at the third quarter of 2008,
?2) The gray lines represent employment changes around the Asian crisis with the vertical line at the
fourth quarter of 1997.
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(Table 1) Regression of Employment Growth

(A) ) (©) () B (F) @)

0152 | 0142 | 0062 | 0143 | 0163 | 0102 | 0026
All—y)

(0.099) | (0.101) | (0.107) | (0.101) | (0.098) | (0.098) | (0.106)
Ay 0.269% | 0,253%* | 0,168 | 0.258* | 0.254** | 0,120* 0.044
! (0.039) (0.049) (0.046) (0.047) (0.040) (0.066) (0.069)
Ay 0.127% | 0.117** 0.049 0.116™ | 0123 | 0.144** | 0068
o (0.050) | (0.054) | (0.053) | (0057) | (0.050) | (0.049) | (0.052)
0.236™* | 0229%* | 0194™ | 002377 | 0222** | 0,108 0.068
A(G/Y)
(0077) | (0078) | (0.080) | (0078 | (0077) | (0.087) | (0.093)
Eror correction | 206 0061 |-0167**| -0062 | —0079* | —0061 | —0,159***
(0.041) | (0041) | (0051) | (0.041) | (0.043) | (0.042) | (0.052)
0.003
BST./100 ’
4 (0.006)
CST/100 0.031%* 0.028™**
(0.008) (0.008)
. 0.010
Lead, 100 ’
g,/ (0.023)

-0.005 | —0.008™ | —0.006

Dishonored, (%
ishonored, %) 0.004) | (0.004) | (0.004)

. .
Dishonored,™ Ay, 0.477 0.421

(0.188) (0.188)

N 78 78 58 78 78 78 58
R 0.656 0.657 0.758 0.656 0.665 0.693 0.785
adjusted R’ 0.632 0.628 0.729 0.627 0.636 0.662 0.750

Note: lt and y, represent employment and GDP respectively, both of which are log—transformed. Q/ Yf represent
consumption to GDP ratio. Dishonored, represents the dishonored bill ratio.
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(Table 2) Regression of Unemployment Gap

(A) ) ©) (D) ® (F) @)

. —0.156%* | —0,108%** | -0,115"* | ~0.121%** [ —0,151%* | —0,057"* | 0.062*
b 0.020) | (0.023) | (0.037) | 0.024) | (0.021) | (0023 | (0.031)
. 20021 | —0049* | —0049 | —0034 | —0026 | —0.037 |-0.084"*
Y (0.029) | (0.028) | (0.034) | (0.028) | (0.029) | (0.024) | (0.024)
. 0525 | 0570 | 0507 | 0.573"* | 0523"* | 0552 | 0,604***

—u,_ 0.061) | (0.059) | (0.070) | (0.063) | (0.062) | (0.050) | (0.051)
| Xk | *kk | kK - dkk | *kk | ok _
QY- (Gyy | 0139|0127 ~0.108™ | -0.128% | -0.134"* | -0.087 0.030
(0.034) (0.032) (0.044) (0.033) (0.035) (0.029) (0.031)
BSL/100 —~0.007" ~0.006***
‘ (0.002) 0009
CS[/IOO —0.009 —0.013**
: (0.005) (0.004)
i —0.021**
Leading, /100 .
"l (0.009)
Dishonored, (%) 0.166 0112 ~0031

(0.197) (0.160) (0.152)
—0.344*** | -0.396™*

Dishonored,* (y, — yf )

(0.055) (0.052)
N 79 79 58 79 79 79 58
R? 0.934 0.943 0.943 0.938 0.934 0.957 0.975
adjusted R’ 0.930 0.939 0.938 0.934 0.930 0.954 0.972

Note: wu, is seasonally—adjusted unemployment rate, ¥, is log-transformed GDP, (;/Y, represent consumption to

GDP ratio, u: and y: represent the natural unemployment rate and potential GDP respectively obtained by
the Hodrick—Prescott fiter, Dishonored, represents the dishonored bill ratio.
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[Figure 7] Forecast Error of Employment Growth: Consumption to GDP Ratio,
Dishonored Bill Ratio, CSI

0.015
Dishonored bill
0.010 ratio, CSI
0.005 ‘
0.000 "- /
-0.005
-0.010 Consumption to GDP ratio
-0.015

1996Q2 1998Q2 2000Q2 2002Q2 2004Q2 2006Q2 2008Q2 2010Q¢

Note: 1) The notation of 1996Q2 on the horizontal axis represents the second quarter
of 1996.
2) Two vertical lines represent the fourth quarter of 1997 and the third quarter
of 2008, respectively.

[Figure 8] Forecast Error of Unemployment Gap: Consumption to GDP Ratio,
Dishonored Bill Ratio, CSI

1.0
0.8
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0.6
0.4
0.2
0.0
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-0.4

-0.6
1996Q2 1998Q2 2000Q2 2002Q2 2004Q2 2006Q2 2008Q2 2010Q2

Note: 1) The notation of 1996Q2 on the horizontal axis represents the second quarter
of 1996.
2) Two vertical lines represent the fourth quarter of 1997 and the third quarter
of 2008, respectively.
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(Table 3) Number of Workers Supported by Government Programs

(Unit: 1,000 persons, monthly average)

1998 1999 Difference 2008 2009 Difference
(A) (B) (B-A) (C) (D) (D-C)
Public work programs 219 379 160 127 321 194
Internships for the young - 47 47 3 54 51
Social service - - - 105 144 39
Total (ﬁ} 09/0} (:ii} 207 (12,85@ (512% 284

Note: Numbers in parentheses are the ratios of the total employment.
Source: Ministry of Labor, White Paper of Unemployment Policy, 2011; White Paper of Employmeny, 2011,
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[Figure 9] Employment around Economic Crises: Private vs. Public

Private Sector Public Sector
ear-on-year, % (year—on-year, %)
8 (y year, %) o 50 Y year, %)
61 40 |
Ml 30
5 | L
0 20 |
2 ¢ 10 |
-4 \ é:
6 0 \
-8 -10 +
-10 -20

t-8 t-6 t-4 t-2 t t+2 t+4 t+6 t+8 t-8 t6 t-4 t2 t t+2 t+4 t+6 t+8

Note: 1) The bold lines represent employment changes around the global financial crisis with
the vertical line at the third quarter of 2008,
2) The gray lines represent employment changes around the Asian crisis with the
vertical line at the fourth quarter of 1997,
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[Figure 10] Employment Growths of OECD Countries
(%)
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[Figure 11] Unemployment Rates of OECD Countries
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(Table 4) Regression of Employment Growth and Unemployment Rate: OECD Countries,

2007~2009
= ! o 31 countries 24 countries 19 countries
mployment grow
() (®) ©) 0) (E) G
Constant 0.011** 0.002 —-0.008 —-0.007 0.018 0.013
(0.005) (0.006) (0.009) (0.010) (0.014 (0.017)
COP arowth” 0.545*** 0.575** 0.577** 0.552%** 0.048 0.167
9 0087) | (0081) | (0090) | (0.134) | (0.257) | (0.386)
Increase in consumption 0.374** 0.623** 0.577* —0.809 —0.650
to GDP ratio (0.150) (0.272) (0.333) (0.536) (0.666)
House price —-0.047
to income ratio (0.110)
0.022
M3 growth (0.089)
R? 0.575 0.653 0.662 0.663 0.230 0.239
Increase in G 0 . "
unemployment rate (A) (B) © (0) (E) (F)
Constant —0.256 0.089 0.547 0.547 0.281 0172
(0.307) (0.329) (0.435) (0.446) (0.587) (0.581)
COP arowth? —0.277** | 0278 | —0.302** | —0.301™* | 0.443*** —0.327**
9 0053) | (0050) | (0.056) | (0.094) | (0.122) | (0.150)
Increase in consumption -0.268™ | —0.629™ | —0.627* | —0.708™* —0.572*
to GDP ratio (0.122) (0.226) (0.268) (0.282) (0.296)
House price -0.057
to income ratio (0.043)
—0.071
M3 growth (4.271)
R? 0.482 0.558 0.608 0.608 0.482 0.534

Note: 1) GDP growth is measured as the accumulated growth from 2007 to 2009.
2) GDP growth is measured as the difference between the average growth for 2008~2009 and the average
growth for 2001~2007.
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(Table A-1) Unit Root Tests

ADF DF-GLS KPSS

trend trend trend
GDP Total —2.309 —1.496 4.402%*
Employment Total -3.014 —2.444 0.869***
Private sector -3.825™ —-3.705%* 0.225™
Public sector —2.560 —2.500 1.676%**

Note: 1) The null hypothesis of the ADF test and the DF—GLS test is a unit root while the null hypothesis of the
KPSS test is stationarity.

2) The superscripts indicate that the null hypothesis is rejected at 1%(***), 5%(**), 10%(*) significance level,

3) All variables are log—transformed. Data covers from 1990: | to 2010: Il

(Table A-2) Cointegration Tests on GDP and Employment

Total Private sector Public sector
Engle—Granger T—statistic —3.354* —3.332* —2.417
z—statistic —27.404 —27.193** -10.930
Philips—Ouliaris T—statistic —2.672 —2.480 —2.728
7—slatistic —-13.867 -12.185 —14.201
Johansen The null hypothesis =0 r<i =0 r<i =0 r<i
Trace statistic 11,747 3397 | 11.056 3780 | 12946 2,194
Amax Statistic 8350  3.397 7277 3780 | 10.752  3.841

Note: 1) The null hypothesis of the Engle—Granger test and the Philips—Ouliaris test is no contegration and the lag
length is selected by Schwarz information criterion (SIC).

2) The superscripts indicate that the null hypothesis is rejected at 1%(***), 5%(**), 10%(*) significance level,

3) All variables are log—transformed. Data covers from 1990: | to 2010: Il
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ABSTRACT

This paper decomposes and estimates trend/cyclical components of some key macro

variables—GDP, inflation, and interest rate, using a simple DSGE model along with flexible

trend specification. The extracted cyclical components of output and interest rate are similar

to HP-filtered counterparts, despite some differences in persistence and volatility, while

inflation resembles that from BK filtering. This implies that the usual practice of applying a

single filtering method to the data of interest may be problematic.

When the baseline model is extended to incorporate consumption habit and price
indexation, habit turns out to be important in explaining the persistence of business cycles.

Comparison of several alternative models shows that the usual practice of estimation of

DSGE model using filtered data leads to biased results. Finally, various sensitivity analyses

illustrate that (1) allowing for correlation between structural cyclical shocks and trend shocks

and (2) including irregular components (in inflation rate) may deliver interesting/important

implication for gap estimates.
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52 AReRE I 9 AR F - BdeRe AEE
o Q3 Thpst WEjo] WMES melth olefd 7
ANEBAFES TS AU ol AT FARS B ol
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A7) el A W ANAA A Hah BAolE 9851 AMgEE 5 AunoR
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9 éﬁoﬂlﬂ 333t ZpolE Holw, A 9 78‘71—’3;01] oF 3R Jo7t EAs
A Sethe e 2HT o, of= W oJjt sehHE FAX7E B Agsial -8
SHxJof] e gHeJrt o]F o2l Ao K| 5t T Aol W3t AS
o] A da] 20]= Hodrick—Prescott(HP) WE ¥ Baxter—King(BK) g 52| 729
=, WE of7] 7|4 (technical) £AIE—lE =0 F3e #2o0= <) OVBP 2
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(leakage) ¥ =(compression) 5—= AHA|StE|ete fJof|A] AGTt o2 HEH AH-
HHaL sh7] ofFk
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Hreo] 54 §ols tEs JoR oAAR= 39 WEo] ARl =3t Jos

S4) 2 ol#st WSS thHEke] Aea A= A7) UA|THAzevedo[2008];
Dermoune, Djehiche, and Rahmania[2009]), 7|& dFoAEs 7iE HasS it
= W H(univariate) DEE ©|&sto] BF7HE S F=5h= B97F tii=olt). st
ut A7z ZQa3 E 9] F84(comovement)o]Et= HS 1L

ZE

4
o
mu ol
o
I
X
rE
=
il

o
oo
<
ol
12
rlo
o,
N
g
i
rid
i
ot
N
fo
o
HL
r
filo

ot W
8
o
o =
o 2
&
o b
R
ok rE
o ofp
2
v I
ok
o
©
N
30,
o

2
2
e
=
>
re.
iy

=2
E
1o

B e 7IEdem FAA Hel 7Rkt Ao

£ ol2F S| WHIsHA XSk Sl o)y
=% (measurement without theory)-2> 7-%-ol w2} H|o]g

(descriptive) wA419] gF ®Wiio] E 4= IR, HEY U

b 2polE Holu, ot 574 TEw Wi Ago] dRALe

o 4ZE AREoE FAsE Zuo] 9

fl
>
i
)
lo
il
o,
N
[
i
r.l
r
)
N

o
rhu
2
1o
(i
Qﬂ
N
562
rr

ok
AN

]

(
(

ofl
SO

o
fr
jak)
fto ;
k
g
p#

(R AN m
4 o o
Ly
o B oo
N
o

i
A

ML ox & lo o

r (
30 (R

ook

r’l

b

rl

S

m oo

offl K

= I

e =

= nTi
g

>

olN L

s

1

X
B[ly
)
o

9 ookt AANFAES] axt 24 sl 4
DSGE(dynamic stochastic general equilibrium) &S ©|-83F AGofA=
P9# (nonstationary) 42& Hol= dAtRe] E43 BHE 283 -, o5
A o 8okl B o 4 W 1o wE FAo] o]FoiXlt}, sHA|TE
A E" oA dEHor BT FH9 FAE AESHA H

Qe YRR S] 7SR A4 W AR AHeR 3ol e 4 A =

o w2 Y I A A F2e) A &7 = 7. DSGE EFo] Al

AO

ox |
"

o
o ¢ Mr
)

¢

H

o
:10 rlo
>~
o)

7

—_

2 HP FHoN= &7] A=Y A, 23] 279 Fe|E Y kS 160022 £l glent ofof tigt o]
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© AT Zo7t F & e Holal ik
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2 ARSI sieete, ddbxlom Kol wg 2|0 Ho|(bias)7l WAHTh= &
0131 A ]7]_ tﬂ—/\gtﬂ 2~ 011:}4

fJek 22 EA1ef 4l 1‘%}01 2 =%-& DSGE Eou gt A A L) A/
eHHE & Bl AEsiin. FAIH R, EAVge] He 74 AR

HEHog R3] FAHEES HEQIA 1S o]8sle] Al
Aoz nyslsidal, F7|HEE2 Al AR (new Keynesian) ©]22 7[Hko 2 3+
D
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Hl8) cheat 2 WS AUL AR BAR & Utk AR, A714E B wEol
S Wl=eh BIE AOE AP GRACR 249 44 Ashe 712 3
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GOR SFAFHI 4 Fio] BAlo| FHuA Heh

SR, olet 2 FHelAE WA HAlo|Rel DA A7IHEe] Fato] my
shgol wel, A SHAFEC) A gal AAsAe AT A T 4 9
A fct, B3] 2y Aol wet A4 D AE 5 2IAFE] 4ol vl A9, 1
elol 292 ofejar ol alel /1A AL ol e #40] Aol

W, 7]E2) HESIAE EYoflA fhHEEe ARMA Y Fo& A% 4ol o]
1=}

4 9 A7) WES) 1ok AG] AR el 7128l DsoE el A
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= T
B71eeE FEoIA T8 olar F st B7IHEY 5
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My = pyp—q T, ntNlld(OZ). (3)

A, FAe BREE 7He deEEe mEr, A S
=5 ol whet WHahA "ok, ol=et
v — vy 3 o] UERd = Qlof AFe] ARIMA(Q, 2, 1) B
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1

yf:Et[y§+1]_;(Tg_Et[Werl])—*—Zi‘ls (4)

(1—6,)1—56,)
0

P

Wt:BEt[W§+1]+ yi 27, 5)

1t = oy T (L= )y + domy) + 27 ©)

FlollA 4 ‘EEHX* IS FACR = A (1) ARk Ado|xkg 7ho] e
TAE vehdie, & ¥4 219 A Al oA AR 9 AIS=(1) e 2719 o8l
AR, A 5= AH AJAA FHL FHozA 5719 & olde 7|t &0l
A3k GDPR (A 9F F=419] 2fo]) o] FHpe vehuhe, 7H4 A A1gdstollA 7)ol U7
3 20,2 7HS AAste (A 7199 et 2doe2RE fEd o tks
© ARMIZ doIAtolH). mpAefo.= 4] (6) HIYE +2(Taylor—rule) BFl2] 53}
AR o2 K719 o|2Hg, IEHolAA W GDPRe| WHgSh= Ao A

¢

2k g 7] 2, o 9 e FaA FAL wom, A2 2a/4E 54, B/
N84S 37 9 BN AR Aol it ol
e uhmt gom Hshrt

2 =p,al_ el el ~iid (0,0‘3), —1<p,<1; (7)
2T =p.a_ e, e ~iid(0,02), —1<p, <1;

mp

mp mp __ 2
2P =¢€"", € i.i.d.(0,0 mp)

DSGE 2¥g ujgrog
Aol M=, 7] 2 B Al 7Y T4 74 54 94 724 o2is 5
of FEFS wom, FA/LTHEES A2 YRR B 3R] Fote] et A

gl F5E5kA}
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Klein[2000]; Sims[2001]), ©] & Uhlig(1999)2] ®H& o]83shH HF9] = ths2
o] e,

z, = RR(0)x,_,+550)z, €S)
f';t = PP(Q)Q?t—l + QQ(Q)Zt, (9)
=NN0)z,_,+e, (10)

o714 o= myo] mirE Uehe wEoln g, = {yr|=
?;t =mi— WA, 2, = {Z;’Zt"z;ﬂp} e = {ef,ef,e;"p}—t— FANE =0 WS
Uepi

A (D~@)T (8)~(10)2 Ashd, mF o] A&l A= thayf 22 =24 HA 4
(measurement equation)a ©]5 W74 (transition equation) = FJH Aei-33t

23 (state—space model) 2.2 UERH 4~ Qlt}

X, =H)¢, 11)
S :F(9)§t+ G(0)<t+1 (12)

AZNA X, = {yprim}, & = {x:’ufﬁitfl?zt},’ ¢ = {vpmpe ) olm, o] 24
A el v A

RR(5 . 9) SS(2><3)

H= 3><3)O(3><3)PP(1><2 QQlXZ&
L33 L3x3) Ozxz) Oz f33) O3x3) O3 x3)
o Oss) Lsxs) Ozxa) Ogzws = O3x3) L3 3) O3 3)
0(2><2) 0(2><2)RR(2><2) SS(2><3> ’ 0(2><3)0(2><3>0(2><3) ‘
O(3.3) O(33) Ogzz) NNizws) O3x3) O3 3) L33)

A (1)~(12)9} 22 Alegl—27F =3 9] ©-&(likelihood)= ZYFHE (Kalman filter)S
oj-gsto] At 4= glew, URAQl 214 W (numerical method)s &3 =A%k
= AATE 4 k. 2 ==oA= "ol A (Bayesian) WS 0|85t By 4
stgom Iamof gt HHs AR AEE AASH 5 10 EREZIA-Fo|AR]= ¢

FAR Y] AFEEZE FoIYITh

lﬂ

2]Z(Metropolis—Hastings algorithm)& ©]-83}
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e FAole 19910 1~2009: IV g¢ke] &£7] ARE olgsiien, H=us
(observables) 2= (AA27A) AZAGDP, JAZHO|AE&(X7] o] AuAHETL A458),
oA (Ew )0l AMEE T T $PA AT IAE X12-ARIMA {55
AdzAsIRoH, 2718 oS de= st ARSI

mgo] F7gol oA BluE sl ARRKED), AP Al AFLT), HP HE ¥l BK

=
ZHE ol&sto] Al ¥ s¥HEES FEUCM, I 23 (Table 1) 9

[Figure 1A]~[Figure 1B]o] Aejwlo} glch. de] el wlop o), £28 SBAFE
o " el weh WEAT %40 ZHod AE UE BaS MolFw )
o} o2 o A A AASL 223 LIUTHE AjHom 250l Y
Holi uhel, AARELS B3 ojdl LIUFHE WriTlel= ARt MES Ho|n
olet. oleldt 5L AHEHE WIgElo] AY FAE AAT Ao AUE WE
o] AthA o wol Wol gl v, UAXEY Aol Ao Il WEL
o AMg FE-S A3k Gk viKEto R QZeolde] A9, BK WS Aleld the
A9 BAHOR AN Z7IHE Bl WEG~3287]) HelAE ATt Wl
Uehs e F2e wsict

71 2ngol ofsf FAE Al M| e B FAI7E [Figure 2A1~[Figure 2B]
off yeht glet, Al ol == 2, GDPE] 79 1998 9] 2J8H9]7] |l 20081 2] &
A

= FE9] Ao FA 9% 5 A7AE PAS FS melFa glow, 34
A7 FUUE 4 B Rk 208 Uehgeh W, ASdold ¥ oge]
ASoli fatuiEHo] 4] 43t Tt o] BANE HAS BAT £k oo
U, R oue BE FAPE AAA0R sk B HelRn gt S5 J@slr|S

10 855l ofs) A3 APAREL (Table 3ol veht glov], g@elnA%, H45aY B 5 7]

20| DSGE ¢hollA] 5] AgE B it 71E BRolA de) Aqu g olgsiact, o
W, F70) BREA] oA V1 A8 Fush)t ol enE, 4 4 ST F2H 34
of ohel FUTE AT TS AAstEon], Ao ofs) mae] FAAT AAA AR W

o ol

< 7] $fal iAo r Z 0.5 dHstgon, ojBtt At A2 712 o83t HFLow

Boliz Ae] Aol gI3ick

1 o]% s Av= BF DSGE B8 F4o de] ARSF= HZES0Q] Dynares o183t +74
stom, 250,000 YoJFE F A2 50,000 A|Jet LHHAE o]gste] AXHE Fojch A%
BE9| Aol QojA= FAAAQ H-E R Hgo| HA grot, EEHFIER v 43 W
(Monte Carlo based optimization routine)2 ©]-&35}o] Z|¥14(mode)E F5FRoH, o|3 o] vl
o2 HERZYA-Fo|AgR S-S APty EF A SEEE(marginal likelihood)
Geweke(1999)2] A Z3tE ¥ (modified harmonic mean)< ©]-835t0] AALSIQIt) nfx|eto g nf=
FZ Fel(Markov chain)®] 8 oH= Fol W 2 Aol 7+ AE(moments)S B3+ Brooks and
Gelman(1998)2] ¥ olgsto] glstirct.
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(Table 1) Summary Statistics of Cyclical Components

Fiter | AR | AR@ | ARG®) | AR4) | st dev. | Skewness | Kurosis
A. GDP
LT 0.845 0.619 0.415 0.297 3.902 —0.410 2.260
FD 0.372 0.099 —0.086 -0.129 1.574 —2.669 14.663
HP 0.813 0.504 0.196 —0.002 2.470 —-1.086 4.691
BK 0.891 0.611 0.256 —0.063 2.549 —13.328 5.577
DSGE M1 0.681 0.261 —0.094 —0.253 1.566 —1.184 5.668
DSGE M2 0.743 0.348 —0.011 —0.027 1.897 —1.366 5.892
DSGE M3 0.774 0.409 0.063 —0.140 2.069 —1.402 5.804
DSGE M4 0.565 0.093 —0.230 -0.317 1.140 —1.476 7.037
B. Inflation rate
LT 0.112 0.041 0.060 —0.167 2.673 1.979 12.381
FD —0.434 -0.079 0.183 -0.116 3.503 —1.331 12.285
HP 0.052 —-0.026 0.015 -0.210 2.554 2.528 15.879
BK 0.776 0.257 —0.258 -0.513 1.704 0.645 5,201
DSGE M1 0.070 —0.054 —0.005 -0.195 2.479 2.995 19.563
DSGE M2 0.063 —0.065 -0.016 —0.205 2.467 3.015 19.834
DSGE M3 0.056 —-0.067 -0.014 —0.204 2.458 3.104 20.416
DSGE M4 0.075 —0.054 —0.008 -0.196 2.478 2.956 19.502
C. Interest rate
LT 0.801 0.487 0.295 0.189 2.895 1.881 9.298
FD 0.308 —0.308 —0.225 -0.134 1.823 -0.394 11.823
HP 0.700 0.240 0.001 —0.098 2.349 2.935 16.154
BK 0.848 0.480 0.075 —0.206 2.316 1.618 7.547
DSGE M1 0.683 0.222 —0.034 -0.167 1.747 2.959 17.549
DSGE M2 0.667 0.190 —0.071 —0.203 1.749 3.041 17.959
DSGE M3 0.669 0.196 —0.065 —0.198 1.724 3.011 17.970
DSGE M4 0.667 0.183 —0.073 —0.193 1.800 3.125 18.312

Note: AR(p) indicates p—th order autocorrelation of individual series. See the main text for description of DSGE models.

2

7107 sto] o]% o2& o] A= F FOog FAasiglon, QIEH o)A 9
zlo] 2xZofA] Ao R SAELE HLHS EO%%J"-' A
E GDP ¢35 E9 H&0 HP EHE o|E él_}sl} AHkxo g 9
Holzl AL, %*101] A2] ok Aol Uit A4 (Table 1)} [Figure 2A 01]*1 Ur
EfLpo] B =5o] wglo] o3 4% GDP +3PHFES HP DEE A2 9ol vls|

DSGE Z¥E 0123 FA2t d7|x=etHSE| Zal
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[Figure 1A] Cyclical Components of GDP, Inflation, and Interest Rate
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Inflation rate: LT GDP: LTC

Interest rate: LT

[Figure 1B] Cyclical Components of GDP,

Inflation, and Interest Rate (spectra)
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[Figure 2A] Trend and Cyclical Components of GDP
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[Figure 2B] Trend and Cyclical Components of Inflation and Interest Rate
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[Figure 2C] Spectra of Cyclical Components
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(Table 2) Cross—correlation between Shocks

k corr(e;m, 4 ,.) corr(e,,v, ) corr(v,,m, . )
-4 0.1355 —0.0681 0.2344
-3 0.2044 —0.0226 0.3653
-2 0.2646 0.2594 0.5548
-1 0.1184 0.4210 0.5358

0 —-0.1489 0.7508 0.3531

1 —0.7166 —0.0680 —0.3626

2 —0.6363 —0.3503 —0.5451

3 —0.3806 —-0.4694 —0.5627

4 —0.0581 —0.2839 -0.3719

wA7IZE 59 GDP AFE<] BUAHLET4%)E Ateld SRS e st
P29 Aoz YT
oj2fet Aol sl @Al FAIE Ao P9 Aoz iE FrHswel
& FHENE 7S Addl & = Aok 5. 237] 5] GDP fAaE F (¥
AR o T4 AR BY FriHeior SEs AYEA g 2ol dish
A FZo] F7HH e R ashuA ofel g2 ARt YEkg ke Qlth o] HisiA]
© T459 SHiA AWIAE o8 (Table 2)7F AvielE AlEs L ot Al
CHREEY 24 S4L FAHRE FA /SR iR ST 44 F=
o] AHHAE Holal lom, F) =24 T4 sl FA F452 olF AT
Ha(F7hehe Bae Holal v ol F7IHEdgoM + 72 =

N
o)
2
flo mx
B

Al =4 g FA5H o= Aoz
2 4= Qlon meka AH7HEE it kA 2 THeAS wol Bl 13
oY Ail= 7S R A7 FARFEHS UAIH o]E(deviation)E S

[e)
Hhe ANl SATHE ThE BHolE MY 9lom], B3] Andrle(2008)0] A
Hle} o, FAEFe] AMlEe] FekE o ofUeh, IAHOR AVME /1S =
e A o] A Uehd 4 9l HelFi itk webAl BK We it 2ol

= Ell
T JA(frequency domain)olAl 54 7 diCE <3RS A= e

18 ST ol FAT Holdl YUWAS SGIE ARl SV SC)9) G A A0 3
wol, T 240) 7HsAL e Ao ekt ool tali ANAA 2k A4S el A
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(Table 3) Prior and Posterior Distribution of Structural Parameters (Baseline Model)

Prior distribution Posterior distribution HP
dist. mean st. dev. mean 90% C. |. mean 90% C. .

Y G 1.5 0.5 2.656 (1.675, 3.564) 3.061 (2.168, 3912)
B B 0.95 0.02 0.944 (0.914, 0.977) 0.942 (0.910, 0.974)
0, B 0.5 0.2 0.229 (0.028, 0.441) | 0297 (0.103, 0.483)
?, B 0.5 0.2 0.602 (0.272, 0.916) 0.622 (0.345, 0.892)
R B 1.5 0.3 1.359 (1.017, 1.697) 1.370 (1.055, 1.691)
Py B 0.5 0.2 0.661 (0.564, 0.756) | 0.644 (0571, 0.714)
Py B 0.5 0.2 0.827 (0.710, 0.965) | 0814 (0.722, 0.910)
Pr B 0.5 0.2 0.350 (0.103, 0.593) 0.212 (0.059, 0.356)
o, IG 0.5 co 0.403 (0.230, 0.578) 0.488 (0.306, 0.662)
o, IG 0.5 co 2.020 (1.401, 2.653) 2.065 (1.673, 2.458)
Trnp IG 0.5 ©o 0.886 (0.281, 1.313) 1.255 (1.070, 1.427)
Ty IG 0.5 co 0.365 (0.129, 0.610)

Opor IG 0.5 ) 0.173 (0.100, 0.243)

Tpr IG 0.5 ©o 0.219 (0.112, 0.326)

% IG 0.5 o0 0.372 (0.126, 0.657)

Oyn IG 0.5 co 0.329 (0.123, 0.543)

o, IG 0.5 ©o 0.706 (0.156, 1.271)

log data density —490.028 —454.401

Note: G, B, and |G denote gamma, beta, and inverse gamma distribution, respectively.

WHle 0|24 77} Hokstul, WAHOR SR AS 4 AL A,
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Hx), °4j GDPQJ BK JJE1 i HP EE o]gdt AS i\_rﬂlgau%g] ;H;Ho]
0.05(2087]) )] ] H}oﬁ B o] 1y AT

Astglon, = de el Haf gjH o 3
OR uEth ol ¥ w=ie] myPoryE FaW efhiERo] dijdoR WA

B3SOl B TS ojulstu, oleh T 9k olohr RESHE Adeti B 4 it
A, AEeolte] ~HEYL HP elo] 399k A9 FABRE, MU wERo] 4
o S AR5 glo] BK Bele] AR A7 gk Aolg walrh oleie 4zt
Lo uel A7 9 oE bty o8 WA 52 A-s| wesly g 54
e e ABHOR HEstel LINFRS F2T 49, N ol oy
B BAE AT S e AR UHIIOR o9 F9olt 0.0512.587])

=
HolA S 7P HP B B BK BEE o817t 2ol A FARE A= YE

Ll
o

oA QoHGali and Gertler[1999]; Fuhrer[2000]; Christiano, Eichenbaum, and
Evans[2005]).14
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P4 HUL FHSE AP, AEFS 0jgle] S ABTFE ofie BA )
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e Urehbel, 4] ()% theat ol gl Hckis
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(Table 4) Prior and Posterior Distribution of Structural Parameters (Extended Model)

Prior distribution Posterior distribution HP
dist. mean st. dev. mean 90% C. |. mean 90% C. .

ol G 1.50 0.5 3.230 (2.318, 4.152) 3.654 (2.746, 4.589)
B B 0.95 0.02 0.950 (0.920, 0.982) 0.950 (0.920, 0.983)
0, B 0.5 0.2 0.479 | (0.237, 0.670) | 0567 (0.411, 0.727)
?, B 0.5 0.2 0.499 (0.219, 0.783) 0.560 (0.285, 0.825)
¢ B 1.5 0.3 1.551 (1.166, 1.945) 1.567 (1.203, 1.933)
Py B 0.5 0.2 0.667 | (0578, 0.757) | 0645 (0577, 0.717)
Py B 0.5 0.2 0.712 (0.539, 0.896) 0.672 (0.536, 0.804)
Pr B 0.5 0.2 0.339 (O 057, 0.636) 0.217 (0.028, 0.397)
h B 0.5 0.2 0.784 (0.611, 0.964) 0.802 (0.646, 0.962)
X B 0.5 0.2 0.251 (O 037, 0.451) 0.188 (0.030, 0.337)
o, IG 0.5 co 0.376 (0.223, 0.517) 0.459 (0.333, 0.588)
o, IG 0.5 ©o 2.537 (1.675, 3.394) 2.298 (1.764, 2.765)
Trnp IG 0.5 ©o 0.921 (0.467, 1.335) 1.267 (1.082, 1.448)
T IG 0.5 o0 0.270 | (0.124, 0.413)

Tpn IG 0.5 o0 0.172 | (0.100, 0.239)

Tor IG 0.5 ©o 0.215 (0.112, 0.321)

Ty IG 0.5 co 0.352 (0.128, 0.600)

Oy IG 0.5 ©o 0.330 (0.121, 0.552)

Ty IG 0.5 co 0.711 (0.172, 1.166)

log data density —481.320 —445263

Note: G, B, and |G denote gamma, beta, and inverse gamma distribution, respectively.

F42= HP FEE 73 A=E ol87t F-e-Hrt o4ds] Ax|et 7 2r el vlshM=
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77 IHso] Ao o A&2Ql BES v Ay FitEE Jes AAd o ok

nAee R SrbE S 8s1e] i 2] 9fsf, 7R ¢t A
o= 47 HER 2718 GDPO| efhiEEs FAs Hat [Figure 3AJof Wehd
Bie} o] ke F7IRE A9, SEE R AFo] tha AR FARE 9fof 2
2o Autet F AolE HolA (T WHH, 7 AE S S Aeolle, 49
ST 7ERgo AR 23] F7IME] 1Fo] o Hopxs 5 x1Eo]
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[Figure 3A] Cyclical Component of GDP (Extended Model)
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Note: DSGE M2, DSGE M3, and DSGE M4 denote the extended models with ‘habit and indexation’, ‘habit’, and

‘indexation’, respectively.

[Figure 3B] Spectra of Cyclical GDP (Extended Model)
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(Table 5) Comparison of Models

Model Log likelihood
A. Baseline and extended models
Baseline model —490.028
Extended model (habit and price indexation) —481.320
Extended model (habit) —479.805
Extended model (price indexation) —489.574
B. Trend specification
‘Smooth trend’ —482.596
@l?v‘yg;i fﬁ;nfjon;(?lzt\loghocks 471,983 Model F1 in table 7
éi?yvg;?w flcr);ncdogiavtvl?hn shocks 470,321 Model 72 in table 7
él?v\c/e‘ggrw fl(:f;ncdorlree\zt\loannd growth shocks 4767 Model 3 in table 7
Allowing for linear relation
betvveegn frend level shocks ~482.289
Allowing for linear relation
betvveegn frend growth shocks ~—479.006
C. Inclusion of irregular components
In all of three variables —474.815
In inflation rate —473.907
D. Allowing for correlation between structural shocks and
Trend level shocks —478.323 Model E1 in table 8
Trend growth shocks —472.457 Model E2 in table 8
Trend level shocks and growth shocks —468.821 Model E3 in table 8
Trend growth shocks (smooth trend) —-469.795 Model E4 in table 8
Trend growth shocks —470.806 Model E5 in table 8
Trend level shocks —469.157 Model E6 in table 8
E. Cyclical VAR
VAR(1) —498.501
VAR(?) —494.998
VAR(3) -500.784
VAR(4) -515.685

Note: Models E3~E6 include irregular components in inflation.
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[Figure 4A] Various Trend Specification

Smooth trend
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(Table 6) Cross—correlation between GDP Gap and Inflation Gap: corr (yf, ;. )

e e [ ] | me | =
-4 -0.2120 -0.4748 -0.2372 —0.2656 -0.2746 —-0.2869
-3 —0.2643 -0.6324 -0.3329 —0.3566 —0.4305 —0.4287
-2 -0.2753 —-0.5927 —0.4090 —-0.4067 -0.5344 -0.5118
-1 -0.1335 -0.3211 —0.2866 -0.2684 -0.4777 —0.4453
0 0.1227 0.0951 0.0311 0.0503 -0.1195 —-0.1021
1 0.4009 0.4989 0.4287 0.4142 0.3792 0.3775
2 0.3851 0.7287 0.3927 0.3902 0.4990 0.4963
3 0.3134 0.7255 0.2920 0.2988 0.3890 0.3914
4 0.2149 0.5430 0.1687 0.1879 0.2636 0.2700

Note: Models M2(A) and M2(B) include irregular components in inflation and in all of the three variables in the extended
model (M2), respectively.
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(Table 7) Correlations between Trend Shocks (Mean and 90% Confidence Interval)

corr(lf?,v?) corr(zi{,zft) corr(vl’,lft) corr(nty,n?) carr(nf,n;) corr(nf,n;)
0.038 -0.035 -0.012
F1 (—0.634, (-0.719, (—0.658,
0.739) 0.632) 0.654)
0.210 0.114 0.221
F2 (-0.417, (-0.515, (—0.441,
0.909) 0.742) 0.958)
0.079 -0.059 0.045 0.230 0.107 0.302
F3 (—0.538, (—0.7072, (—0.599, (—0.387, (-0.514, (—0.325,
0.688) 0.586) 0.694) 0.940) 0.774) 0.987)
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o theom wdse) 24 7o) AFRA Aok Hrksle] mEL

Vet —0.155 Z/y’t +0.293 Vﬂvtzo
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[Figure 4B] Inclusion of Irregular Components
16
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—--=- Irregular component

-6 LBLILI LB L L LB L L N L L L L L N L L L LI B L

91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09

[

7122 FEo] AHsH o] FoAAA] = $-=7F QU webA 2 o= Ay
Fer(white noise) &2 RS B2 WeES A=Y IR R Z3sto] ok
[e]

=]
52 25 498 ued) £,

o] 7% [Figure 4BJol|l Yehd viel gho], Ql&d|o]do) +3hHE22 2ehe)7] ol %
2 HEAo] s et B AT o= QUrh22 oj2el Ayl 2f@he]v] ol%e

Lo 271 231S S5k A oY oulE Adt}, 4, E51F

= Fdys 349 71€71(GDPAe) gt Alggholl Su| &g AARE Alg-skal

A a1t 7F WEFO] Mg AR E o]§sto] AikE YA FAY 7T E AR
& EFRE 90,452 TFA] g2 H-(0.63)

i, &l ¥

2 FAHOR )] ol LEUEHY ERHAL 1188900 B3, olFol 004602 Zshich
Wl B8R R91S EGSH S Aol olefal ABdloly st SAYS Fulo] BaY 7t
Qlolck. 9k GDPS) oAh&2] BPolw BeH WEES westel 2 HotoLt, Bitd wiEwel
EEUAE obF A glol vheka ANHARl 24 Fulol A2 o)k gigith

SRR /2012. V



(Table 8) Cross—correlation between GDP Gap and Inflation Gap: corr(ys, 7 ;)

DSGE DSGE DSGE DSGE
| o ¥ w | ww | we
—4 -0.2120 —0.4748 —0.2372 —0.2656 —0.2746 —0.2869
-3 —0.2643 -0.6324 —0.3329 —0.3566 —0.4305 —0.4287
-2 —0.2753 -0.5927 —0.4090 —0.4067 -0.5344 -0.5118
-1 —0.1335 —0.3211 —0.2866 —-0.2684 —0.4777 —0.4453
0 0.1227 0.0951 0.0311 0.0503 -0.1195 —-0.1021
1 0.4009 0.4989 0.4287 0.4142 0.3792 0.3775
2 0.3851 0.7287 0.3927 0.3902 0.4990 0.4963
3 0.3134 0.7255 0.2920 0.2988 0.3890 0.3914
4 0.2149 0.5430 0.1687 0.1879 0.2636 0.2700

Note: Models M2(A) and M2(B) include irregular components in inflation and in all of the three variables in the extended
model (M2), respectively.
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(Table 9) Correlations between Trend Shocks (Mean and 90% Confidence Interval)

corr(W,vf )| corr(W,v))| corr(V],v})| corr(nl,nT)| corr(n?,n;)| corr(n],n;)
0.038 -0.035 -0.012
Fi (-0.634, (-0.719, (-0.658,
0.739) 0.632) 0.654)
0.210 0.114 0.221
F2 (—-0.417, (—-0.515, (—0.441,
0.909) 0.742) 0.958)
0.079 -0.059 0.045 0.230 0.107 0.302
F3 (-0.538, (-=0.7072, (—=0.599, (—0.387, (-0.514, (—0.325,
0.688) 0.586) 0.694) 0.940) 0.774) 0.987)
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[Table 10] Correlations between Trend Shocks and Structural Shocks
(Mean and 90% Confidence Interval)

corr(el,n) corr (el,1V) corr (e ,m ) corr(ef,vf) | corr(e]*,n)) | corr(e]”,v))
—0.417 -0.633 0.034 -0.073 0.021 0.151
E1 (—0.854, (-0.867, (—0.654, (-0.729, (-0.676, (—0.423,
0.055) —0.433) 0.722) 0.568) 0.699) 0.760)
—0.603 0.122 0.028
E?2 (—0.999, (—-0.534, (-0.699,
—0.208) 0.820) 0.760)
—0.333 —0.691 0.119 —0.046 0.001 —0.182
E3 (-=0.799, (—0.908, (—-0.534, (-0.724, (—0.685, (-0.878,
0.135) —0.532) 0.834) 0.638) 0.670) 0.438)
-0.579 0.066 0.007
E4 (—-0.999, (-0.615, (—0.689,
-0.187) 0.784) 0.738)
—0.5885 0.074 0.017
E5 (—=0.999, (-0.639, (-0.659,
—-0.190) 0.804) 0.756)
—0.790 -0.027 —0.100
E6 (-0.917, (-0.791, (—0.889,
-0.672) 0.698) 0.561)

Note: See Table 5 for the description of each model.

[Figure 4C] Allowing for Correlation between Trend Shocks and

Cyclical Shocks (1)
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[Figure 4D] Allowing for Correlation between Trend Shocks and Cyclical Shocks (2)
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[Figure 4E] VAR Specification for Cyclical Components
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ABSTRACT

We study the relationship between the closedness of public service recruitment system

and the corruption rampant between private firms and public servants. Empirically we test

our claim that the closedness of public service recruitment system tends to heighten the

corruption level of each country. Our results show that the closedness is positively correlated

with bureaucracy corruption levels indexed by IMD, WEF, and World Bank.
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[Figure 1] Type of Recruitment System Used in Central Government
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Source: OECD, Government at a Glance 2009, 2009, p.79.
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(Table 1) Openness of Government Posts

Policies Countries

Austria, Belgium, Denmark,

Including posts at senior and middle Finland, Hungary, New Zealand,

In principle, al levels of levels Slovakia. Switzerland
posts are open for :
competition Except the most top—level posts Australia, Canada, lialy

which are filled by appointment of

N
the government orway, Sweden

Posts both at senior and middle levels are partially open for

o Korea, Luxemburg, UK,
competition

Both at senior and middle levels Japan, Spain

No posts are open for

competition With the exception of some posts at

) France, Ireland
middle level

Source: OECD, “Trends in Human Resources Management Policies in OECD Countries: An Analysis of the Results of the
OECD Survey on Strategic Human Resources Management,” 2004, p.5.
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[Figure 2] Correlation between Bureaucracy (2010) and Type of Recruitment System (2005)
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Nole: Regression line in the figure is calculated as y = 1.452x + 2.556.
Source: OECD, Government at a Glance 2009, 2009, p.79.
IMD, The Worid Competiiveness Yearbook 2010, 2010.
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[Figure 3] Correlation between Bribing and Corruption (2010) and Type of
Recruitment System (2005)
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2) Regression line in the figure is calculated as y = 1.452x + 2.556.,
Source: OECD, Government at a Glance 2009 2009, p.79.
IMD, The World Competitiveness Yearbook 2010, 2010.
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Agshe ol Atk wpebA 2 Qo A4 A=, Aol I
e A8 2 HYY 5 e W A= T ARE AR o] o] FAHeR

191 GDP9} W13} 2|45 AREEI:, WIFE: At 0%E 107449 A gy

w40 ARG Hesl) AT Ak, AR EAe <Tab1e 2 ollA AAE BRe} ek,

(Table 2)°l AAE FHHPES HF ARSH 2 Haes ] AT =
o} tha3-414d (multicollinearity) 2] =AI7}F AT 7};—@ o] gola BWarl gk
e g s L—’F T e e Sl sl BAET] wEe 35
Aok 32 Ay g He 5 %z_"—ﬂ%‘

BHAEE Aol Bl 4ol lﬂ1+°ﬂ HULS s 45

4T op e of
2 g N

o>

=

2
N
fr
r®
(g rlo
—l>' H]I
ofx
ofd
X,
o
2
ox.
Mo 4
of
b
i
oo
Dl
Qh
K
I
o
X,
o
o
N
o
T
1o
ks
40 & [ op
qordk g
o ot mx & HT

(o

AT U A A3 2o 3nes U Agee

o
H1
i
iy
i)
rE
>
>
e

o

» 4o
0, 10 oft Hll
»

N
1= o
fu

= O
k%

o_
r
ﬁ
i
offl
2
g_
j
:L
&
>
N2
_v;
HE
re
—Ll
2
>
El
OT
L
=
oE
2L ol
ro 2
X
—IO
rlo
N ofl
> X o

i

I.UJ

Flo ofd oft Kl

],

AR T o) e ol ol A
A RS 5] S I Spelol I ) 45
U 49 M AT B4

il

=
Of
=
>

ol BlX JPES BAT Aast ook

[A=E=]

SRR /2012. V



(Table 2) Variables

Variables Description Sources
Corruption Perception Indexing level of country’s corruption
Index (CPI) 0 (most corrupted) ~ 10 (no corruption) T‘ratnspe:_rencly
Global Corruption Survey data m?;noi I(()))na
Barometer (GCB) 1 (most corrupted) ~ 5 (not corrupted)
Survey on government transparency
Transparency 0 (not satisfied) ~ 10 (satisfied) IMD
- ) Survey on bribing (2010)
Bribing and corruption 0 fbribing) ~ 10 (no orioing)
Dependent Transparency of Survey on accessibility of government policy
gover:ﬂrgiinr:gpollcy 1 (inaccessible) ~ 7 (easlly accessible) WEF
Wastefulness of Survey on government spending (2010)
government spending 1 (wasteful) ~ 7 (efficient)
. Survey on regulation quality World Bank
Reguigtory qually 25 (low) ~ 2.5 (nigh) 2002~2008
Control of corruption Survey on government corruption (varies by
—2.5 (severe) ~ 2.5 (low) country)
It is based on three questions from the survey: g2_c g2_f g8 f
Closedness' (If one or more answers are missing, these questions are ignored
when calculating the mean value for each expert,)
Formal examination | Public sector employees hired via a formal examination system?
system (g2_c) 1 (hardly ever) ~ 7 (almost always)
Tenure guaraniee Once hired as a public sector emp\oyee, one remains in public
2.9 sector for the entire career?
- 1 (hardly ever) ~ 7 (almost always)
Special laws for |The terms of employment for public sector employees are regulated
public sector by special laws not applicable to private sector employees?
employment (08_f) 1 (not at al) ~ 7 (to a very large extent)
The index is based on the following four questions in the survey: | The Quality of
g2_a g2.b, 02_d g2_e Government
N If one or more answers are missing, these questions are ignored ituti
Independent Professionalism v(vhen calculating the mean value Torg Yeach ex?aert_ The sca\g of the lgjgggors]&?vog
second and third questions are reversed so that higher values data
indicate more professionalism.) (2008~2010)
) When recruiting public sector employees, the skills and merits of the
rec%igeﬁﬁs(zg 2 applicants decide who gets the job?
- 1 (hardly ever) ~ 7 (almost always)
When recruting public sector employees, the applicant's poliical
Nepotism (q2_b) connections decide who gets the job?
1 (hardly ever) ~ 7 (almost always)
Poliical neutrality | The top poliical leadership hires and fires senior public officials”?
(02_d) 1 (hardly ever) ~ 7 (amost always)
internal promolion Senior public officials are rec_ru'\ted from within the ranks of the
@ ¢ public sector?
- 1 (hardly ever) ~ 7 (almost always)
Control GDP per capita In(GDP per capita 2010) World Bank
Democracy index 0 (least democratic) ~ 10 (most democratic) Polty IV (QoG)

Note: 1) This index is only measured for a sub—sample of ‘Western” and post—communist countries.
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(Table 3) Descriptive Statistics

Variables Obs. Avg. S.D. Min. Max.
Corruption Perception Index 123 4,489 2.186 1.6 9.3
GCB 80 3.500 0.414 2.5 4.2
Transparency 57 4.069 1.676 0.61 7.59
Bribing and corruption 57 3.982 2.611 0.46 8.55
bependent fransparency (.)f gov.. polcy 112 4.430 0.717 2.7 6.3
making
Wastefulness of gov. spending 12 3.345 0.906 1.6 6.1
Regulatory quality 126 0.267 0914 —2.04 1.90
Control of corruption 126 0.169 1.017 -1.39 2.37
Closedness 47 4924 0.743 3.08 6.29
Formal ex(aqmztw;non system 125 4448 1600 : 7
Tenure guarantee (g2_f) 126 4.955 1.258 1.67 7
Special laws for public sector 126 5796 0,909 ' 7
Independent employment (o8_f)
Professionalism 97 3.925 0.992 2.06 6.28
Merit based recruitment (g2_a) 126 4.289 1.190 1.88 7
Nepotism (g2_b) 126 4.301 1.400 1 7
Political neutrality (q2_d) 126 4814 1.422 1 7
Internal promotion (g2_e) 125 4751 1.276 1 7
Democracy index 111 5072 6.067 =10 10
Control
GDP per capita 123 8.791 1.462 578 11.56
SAYEA =S Byl Wt ofH 7] tEI AP 1 éiﬂ% (Table 4y°f AA|
sholch. WAl W (VS AR, Jjole] Seolt 4K VjEe R FRAL dgt
$E2 IV EETF Zolx= Aoz vehygth A8 A|d (formalized civil service

examination)]] &J8t Hgo] W42 T YizH dy] 3F3E J8out FeEL= E
o] meh e Relo] WehE AR} Woll AoR yept, o
Al Tetd, U] d83 L8HAE Ritol H|ste] EHS] HEdpE A7
$7F woRith= AS oujgtt SAAR] ISt A4¢f 1919 GDP7L 7S
=77 2ol= A= e

U 23 (25 AuEd, 71919 8oy A3 7]
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(Table 4) Impact of Recruitment System on Corruption |

(1)

)

(3)

(4)

CPI GCB Transparency Bribing and
corruption
) ) 0.809*** 0.169*** 1,05%* 1.228%**
Merit based recruiment (q2_a) (7.70) (3.87) (6.77) (7.63)
" ) —-0.095 0.003 —0.235* —0.399**
Poliical neutrality (g2_d) (-1.07) 0.06) (1.71) (-2.32)
Formal examination system —0.160™* -0.015 -0.188* —0.401***
(02_c) (—2.36) (-0.42) (-1.74) (-3.69)
Special laws for public sector —0.213* -0.073* 0.115 0.137
employment (g8_f) (—1.94) (—1.48) (0.66) (0.62)
Democracy index 0.038** —-0.009 —0.080** —-0.049
Y (2.11) (~0.97) (~2.02) (~0.97)
. 0.801*** 0.040 0.232 1,093***
GDP {per capia) (9.85) (1.10) (1.24) (6.34)
Constant —3.859%* 1.930*** —1.331 —9.356™**
(—3.43) (3.93) (—0.64) (—4.37)
107 73 52 52
§ 0.801 0.327 0.679 0.845
(5) (6) (7) ®)
Transparency Wastefulness Regulatory Control of
of gov. of gov. quality corruption
policy—making spending
) ) 0.2927%** 0.361*** 0.212%** 0.353***
Merit based recruitment (g2_a) (5.56) (4.63) (3.80) (6.94)
" ' -0.015 0.028 0.005 —0.065
Poltical neutalty {a2_0) (-0.39) (0.47) 0.13) (~1.59)
Formal examination system -0.074* -0.048 -0.013 -0.071*
(g2_o) (-2.19) (-1.13) (-0.44) (-2.23)
Special laws for public sector —0177** —0.233** —0.124*** —0.085*
employment (08_1) (—4.09) (-2.57) (—2.64) (—1.46)
Democracy index -0.011 —0.056*** 0.042*** 0.024**
Y (~1.35) (~3.99) (5.15) (2.41)
GDP (per capita) 0.129*** 0.146™* 0.337*** 0.350***
per cap (3.21) (2.28) (10.39) (8.33)
Consiant 3.488*** 2.176™* —3.035%** —3.464***
(6.99) (2.27) (-6.57) (—5.80)
104 104 107 107
R 0.531 0.417 0.770 0.767
Note: Robust t statistics in parentheses, +: p{0.15, *: p{0.10, **: p<0.05, **: p<0.01.
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(Table 5) Impact of Recruitment System on Corruption

(1) () (3) (4)
CPI GCB Transparency Bribing and
corruption
Professionalism 1.181%%* 0.155* 1.056™* 1.629%*
(4.46) (1.66) (2.99) (4.16)
Closedness —0.418** —-0.140* -0.339 —0.437*
(—2.37) (—1.55) (—1.26) (—1.58)
Democracy index 0.140*** —0.001 -0.078** —0.042
Y (6.61) (-0.07) (~2.48) (~1.25)
) 0.7317*** 0.131 0.617* 1.470%*
GDP {per capita) (2.91) (1.19) (1.71) (3.19)
Constant —5.460*** —4.597%* —4.350" —15.190***
(-3.41) (-4.50) (~1.56) (~4.00)
44 34 33 33
g 0.876 0.487 0.646 0.837
(5) (6) @) ®)
Transparency Wastefulness Regulatory Control of
of gov. of gov. quality corruption
policy—making spending
Professionalism 0.442%** 0.292* 0.316** 0.517%**
(3.54) (1.55) (3.66) (4.23)
Closedness —0.219** —0.349** —0.092* —0.172**
(—2.39) (—2.58) (-=1.73) (—2.14)
Democracy index 0.008 -0.027* 0.097*** 0.080***
Y (0.56) (~1.65) (7.61) (6.31)
) 0.052 0.276* 0.149* 0.324***
GDP {per capita) (0.40) (1.53) (1.59) (2.79)
Constant 3.282%** 1.350 —2.189%** —4,430%**
(3.54) (1.27) (—3.29) (-6.51)
N 42 42 44 44
R 0.562 0518 0.893 0.888
Note: Robust t statistics in parentheses, +: p(0.15, *: p<0.10, **: p(0.05, **: p(0.01.
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(Table 6) Summary of Requests for Private Employment Authorization by Ministry

Ministries 2006 | 2007 | 2008 | 2009 | 2010 | Total

Board of Audit and Inspection 5 11 6 9 7 38
Ministry of Public Administration and Security 1 1 4 4 3 13
Public Prosecutor’s Office 6 3 6 6 4 25

National Emergency Management Agency 4 4
Ministry of Justice 2 2

Prosecutor's Office 7 6 9 8 2 32

Fair Trade Commission 7 5 3 4 4 23

Ministry of Education, Science and Technology 1 1 1 3
Prime Minister's Office 2 2 4 8

Office of Ministry for Special Affairs 1 1
Government Legislation Agency 2 2
Patriots and Veterans Administration 3 3

National Inteligence Service

8
Anti—Corruption & Civil Rights Commission 4 3 I
National Economic Advisory Council 1

Ministry of National Defence 21 9 22 20 23 95

Defense Acquisition Program Administration 1 2 1 8
Ministry for Food, Agriculture, Forestry and Fisheries 1 2 3 2 2 10
Forest Service 1 3 6

Ministry of Labor 1 1 2

Office of the President 9 4 4 8 25

Ministry of Culture, Sports and Tourism 3 1 4
Cultural Properties Administration 1 1

Korea Communication Commission 3 1 1 5
Ministry of Health & Welfare 1 1 2

Ministry of Knowledge Economy 7 7 6 3 2 25

Small & Medium Business Administration 1 1
Ministry of Foreign Affairs and Trade 3 4 6 1 1 15
Ministry of Strategy and Finance 3 7 6 1 17

Korea Custom Service 2 4 6

National Tax Service 27 9 14 9 6 65

Supply Administration 4 1 4 1 3 13

National Statistical Office 1 1

Finance Supervisory Commission 1 1 3 1 6
Ministry of Land, Transport and Maritime Affairs 6 6 4 2 1 19
National Mariime Police Agency 1 2 3
Multifunctional Administrative City Construction Agency 1 1 2
Ministry of Environment 1 1 2
Total 122 93 146 92 92 545

Source: Minisiry of Public Administration and Security, Requests to Authorize, Authorization, and Restriction on Refiree’s
Employment (release date: 4 Nov. 2011); The Center for Administration Watch at People’s Solidarity for
Participatory Democracy, Requests for Employment Authorization after Retirement.
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(Table 7) Categorization of Ministries Based on Characteristics

Avg. requests for
No. of ministries authorization of private B
sector employment

Regulatory ministries 19 2.84
Project ministries 12 2.42
Both 5 2.95 4417
Nonfregulgtory/ 3 0,62
Non—project

Note: +: p(0.15, *: p(0.10, **: p(0.05, **: p¢0.01.

(Table 8) Difference Due to Ministry Characteristics

Regulatory ministries Project ministries Regulatory/Project
Project ministries 0.43
Project/Regulatory 0.11 0.53
Non—project/Non-regulatory 2.23%H* 1.80* 2.33*

Note: +: p<0.15, *: p{0.10, **: p{0.05, ***: p(0.01.

e BAe STl s919s], AR, SR, BEE, e, B3
I, WA, AR, 22, 479N, IFHNETH 52
A FAHO|AL, HFAARE AFAARE AHoR okt BA= H7tasitslr|eAHE
39|, A7RIARAS ], FUAAAES] L], 71, HeBA, UFEIE IS
o], WAIA, WFEA, A47EE, Jui, FAH, FYF
R e

(Table 7)ol AIAIE vie} o] FAGFFEA = Bt 2.849, ALGFFA= Bt
2,429, A - AFE FAE et 2,957, A - A BAE B 0.62780] EF
T G FRAIE g AR depgth 7 A B4l whet E23A7t AHHY
IR} = FAHCREE Zfol7t Sl AoR HAEI,

(Table 8)& HH, TAYFREALL} AGYPFHEA = 0,439, AFGAFRAeL 74 -
AR BAE= 0539, FAIGFEA} 1A - A EAE 011 e Fro] 2ol gl
At TAH SR Fou|gt HaAlo|7b gl AoR Yepyltt ¥, H|FA| - HIARY

S0l meh ERsh7] 9%t A 71eE AAsks H ofEteol o] BxkEe] A EF
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HA= 72 548 FAgda Fdatolrt AACRE foulgt Aog EAE &,
H|THA] - BIARY] A e} Al QA = 2,237 (%) Fw= 9] 2pol7} glom, ARH-A L}
= 1.8%(%), A - AFY FAL= 2.33%(F) A= Zol7t Q= AeE Uehith
A0 ARE A= FAE ARt 3718 oF sk dolth WA,
FAE Abel 38713 = 718 FollA A sk 4 A=, RAE S5 %
(2007~109)& ARgat9ch 3571 |32 2007HRE JAejdlo] F7H=aL ek, o]
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(Table 9) Descriptive Statistics

Variables Obs. Avg. S.D. Min. Max.
2007 49 1.898 3.137 0 11
Requests to authorize 2008 49 2980 4211 0 p)
private sector : :
employment 2009 49 1.878 3.745 0 20
2010 49 1.878 3.756 0 23
2007 49 6.041 12.568 0 59
Ministry—affiiated 2008 49 6.224 13.695 0 70
organizations 2009 49 6.061 13.077 0 67
2010 49 5.837 12.128 0 61
2007 44 13,460 55,186 12 356,104
o 2008 48 14,297 56,944 66 359,394
Ministry employees
2009 43 14,081 56,448 22 359,650
2010 43 14,249 57,219 38 364,763

(Table 10) Impact of Ministry Characteristics on Requests for Private Employment Authorization

Requests to authorize private Pooled
employment (1) ) (3)
Regulatory ministry 1.695™ 2,001 1.199%
(3.84) (4.14) (2.46)
Project ministry 1.144** 1.444** 1.593**
(2.05) (2.36) (2.33)
Ministry—effiiated organizations 7(0_' (1)38%3)* 7(?(%2)7
Ministry employees 1.18e-06
(0.40)
Constant 0.931%* 0.860*** 0.983***
(3.46) (3.29) (3.15)
N 196 196 172
R’ 0.054 0.063 0.041

Note: Robust t statistics in parentheses, +: p<0.15, *: p{0.10, **: p{0.05, **: p{0.01.
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(Table 11) Summary of Open Recruitment Posts

s Senior Open | Hired open | Internally Externally hired open
vear | officials? executive | recruitment | recruitment |hired open recruitment posts
) service posts (B) | posts (C) |recruitment . b Other
(1~3) | (B/A¥100) | (C/A*100) | posts um Nale | inistries
130 65 54 1 11
2000 | 545,690 901 0.02%) | (0.01%) | (831%) | (169%) | (169%) |
131 115 96 19 14 5
2001 | 548003 899 (0.02%) | (0.02%) | (835%) | (165%) | (12.2%) | (4.3%)
139 118 95 23 18 5
2002 | 562,373 906 (0.02%) (0.02%) (80.5%) (19.5%) | (15.3%) (4.2%)
142 124 87 37 33 4
20031 579448 | 901 0w | (002%) | (702%) | (298%) | (266%) | (B2%)
154 136 75 61 53 8
2004 | 989148 | 965 | h03%) | (0.02%) | (55.1%) | (449%) | (30.0%) | (5.9%)
156 146 79 67 60 7
2005 | 571,982 | 99 (0.03%) | (003%) | (54.1%) | (45.9%) | (41.1%) | (48%)
) 207 166 94 72 - B
20067 590169 | 10261 (5000 | (003%) | (566%) | (43.4%)
220 196 86 110
2007 0047141 1183 0a) | (0.03%) | (439%) | (6.1%) | )
188 136 64 72
2008 | 607,628 | 1,116 (003%) | (002%) | (47.1%) | (529%) | -
182 150 82 67
2000 | 809573 | 1114 | sen | o | 5% | (4arw) | )
198 157 86 71

2010 | 612672 1,105 (0.032%) | (0.026%) | (54.8%) | (45.2%) - -

Note: 1) Since 2006, senior executive service and some deputy heads can be hired as open recruitment posts.
2) It includes only national public officials, not local public officials.
Source: http://www.index.go.kr/egams/stts/jsp/potal/stts/PO_STTS_IdxMain.jsp?idx_cd=1020,
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