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Abstract

Damage to the natural environment is becoming increasingly complex in modern society, expanding to impact not only the
environment but also society and the economy. Various systems and policies based on sustainability have been promoted
internationally. Legal systems and policies based on evaluation systems such as land environment assessment and urban
ecological status maps, have been implemented in Korea. However, most of Korea institutions and policies related to the
natural environment have been directed toward the conservation of the natural environment, and restricted to in simple
theoretical frameworks with various limitations. Therefore, this study analyzed the definition and value of the natural
environment for a fundamental conceptual approach to the valuation of the natural environment. Based on this, we modeled
the policy process for a flexible evaluation system suitable for the actual situation of Korea natural environment through a
review of the integration of environmental policy proposed in Europe.
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Table 1. Definitions related to the natural environment

Precedent research Definition
Costanza et al. * Ecosystem services provide an important part of human welfare directly and indirectly, and their
(1997) value will increase

* Provisioning service(e.g. food, water, fibres etc)
Reid et al. * Regulating service(e.g. climate, water, disease etc)
(2005) ¢ Culture service(e.g. spiritual, education, recreation etc)
* Supporting service(e.g. primary production , soil formation etc)

¢ Natural resources for basic survival, such as clean air and water
DEFRA ¢ Natural processes such as climate control and crop pollination
(2007) * Healthy economic support through material raw materials or tourism and recreation
¢ Social, cultural and educational benefits, and welling and inspiration from interaction with nature

TEEB ¢ Ecosystem services directly or indirectly affect a person's well-being environment and are based
(2010) on the ecosystem service category

¢ Viewed natural environmental services from a resource-environmental system perspective
- Material resource input
Talyor and Francis - Life support services
(2014) - Convenient services
- Waste receptor service of the environment service
Repository of useful information service

University of Latviaetal. * Ecosystem services contribute natural capital to human welfare, which is formed solely by the

(2018) interaction of human capital, social capital and built capital
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Fig. 1. Biophysical valuation system. (Source: TEEB, 2012; European Environment Agency, 2020 and authors’ work)
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Fig. 2. Socio-cultural valuation system. (Source: S. K. Scholte et al., 2015 and authors’ work)
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Fig. 3. Economical valuation system. (Source: Hargrove, 1992; Turner et al., 2003; TEEB, 2010 and authors’ work)
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Fig. 4. Diagonal EPI concept. (Source: Mickwitz et al., 2009; M Mullally and Dunphy, 2015; hUiginn and Flynn, 2016

and authors’ work)
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Table 2. Criteria for evaluating environmental policy integration (Source: Mickwitz et al., 2009 and authors’ work)

Criterion

Contents

Inclusion

The degree of impact of environmental policy integration on adaptation and mitigation directly or indirectly

from the perspective of the value of the natural environment

Consistency

Contradictions between goals related to mitigation and adaptation of the natural environment and other policy

objectives
Weighting Relative priority procedures to compare with other policy objectives to facilitate adaptation and mitigation
Renortin Based on recognition of the importance of feedback to implement policies, ensure that the degree of strategy
P i for mitigation and adaptation of the natural environment and post-evaluation are clearly stated
Resource Implementation of environmental integration policies to ensure that diverse resources, such as personnel, cost
or time, are available as well as intention
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Fig. 5. EPI evaluation framework. (Source: Mickwitz et al., 2009; Mully and Dunphy, 2015 and authors’ work)

[e) r

Aol Q= AL AldISHE=E 3H(Nilsson et al. ,
2012; Mully and Dunphy, 2015). F=3} t}ofst %]—7:114
olFrollA] A el A eof] thet 7HEAIE Fofsto] 94
TS ol AEA o R f-80leS Stk Al WA, At
ARl AAF7E AA ofufgh "l P20l tigt
L= ”375}% 71 Foke 2o A Fat dAist
of MA|l=AT} S-S gt ’3% 55 ollA ek
G AU 0183 4 el ol NS Heteles
‘6‘}]:}-

BAYNS Balal| S ofe] 71712) TR
o F2 ol Aol 3) ol o1 9

o 25l g = yolslolsitt. shzaer 1|4
7Fs7dell thgt /ﬂxﬂ 2 T ZA A2 SRS E Sk
Aogkge] ofdel Yels Zxsi, s

(EIA)S} -2 e BdS | Ob- ‘h 54
A S RYstn 2PHEAS 7H-IcSeymour et al.,
2005; Brown and Tomerini, 2009; Lee, 2020). 73

R Tiolel] Sl AL B0l 2 7Y
Aells A=27 Aa) sy o] LA A0 avtE AL
'3]“"5‘1:‘” _.i_;@, SO ul= X%:Lﬂ

=

TR e A3A

R

ik e

[o b BRE = £

e AEsigkon], =
Pk A}, 2

(]

=

n
o

N

T IAFRE RAFIOIN AL B3 47

u2]7] 5ol 2] 2°C o3t

B3 53 5 FAN] W B0 B
5 st glon, olejd BASS F5 HA, 54
oA 5 B Hoke] AUt olsfRARE AolefHe]
H3le} 7 AR @ lEo] HMYE Ao s y_oh—,} =
3], BHFFE BN} F5Ae) 877t B B

ol

iy
om

=

ﬁ

ot rlo win ok

A el Bag

A, e Ao <lo) vl

X5}l

15T oJsh A2t
W T BElE

111 Q)= X|&7153) Jfdke] FE|E 7eto g AFS l—g}-

FALS E3) BEAA A 2215} 9)e-S B 2 9lrt,

S350l tlEa A2 A&7 Rsst ) 7|5
ARA o= AR sich 94 X|&7RsgE 7t
A, AAA, ARRIAC] E=3ko 2 A oJstal Q) o,
g3 AR A= XMXFEOI J%HOH%JOH ozt

AR 1] 8L Z7Ioks BALS

52 5jo] RR| BEAS 2

Z7V5) 2~ 0]

2T =2 T M

e} 2}



638 &

Environmental
A viable natural

environment

Sustainable
natural and built
environment

/ Sustainable

/ economic
development

l. Economic Social

Climate change

Nurturing

\ Sufficient
\ community

economy

Fig. 6. The relationship between sustainable development and climate change.
(Source: European communities, 2007; San José State University, 2020 and authors’ work)

ARfEA A= 7R 2, B S 22 ARk
53] FAGOIA = vIAH, T Ut A 9ALE],
Aol EEHA SR ARl dfde ARSIt
ol X715t IS 1 T 2P0l 715 gt
dehde o 2ol 7KIH(Fig 6). IPCC
(Intergovernmental Panel on Climate Change, IPCC) 4
2 el AR O R X715 Ak 7|54
of tof Al 7t} 73], F2E - 7gA FH A
Lo} 7|E3] HokE 7 e, 7S E A&7
of /1o 7] 5 s} wjsfe] {A], Fa=2{Ql o] ]-g- Ay,
=712 W k5ol G v, ofof] whepa
7158}e]| dieh HePde Eol= dl ol ALrhstt
7o) Fa/d0l Tt QA =et H3EE B ] f1tt
HfeE AESIFTHIPCC, 2014). o237t 257t
A B BAPATRL FUA thoz Yo,
248, 716t AB1E B 0} AFT 4 Yl A,
ARBIA, AR 0 2 A R A el
52 9lg Ak} Ao] 2x1E 4 YIri(Mully and
Dunphy, 2015).

2.3 3 X8 M - MY 5%

SHellA] ApigbAnt Trislel MBI Gl Al
e AT Feo] Sees 9l St Ay
W ARISE AR iRt o84 Zviat ey mA
2 918 ] AL AR Qs BAH Sow 7
£3lo] 2 4= IckFig. 7). o184 Zel A thEAo.

2
=2
X

=
E
L
:
]
~
N
2L
of

T
L
_ll
filo
o o ot
e} lo
£ B
o>
E > ok
Ir o
xS
rﬁ 2
rl
o,
lo
iﬁi
b
19

&
>~ T
>,
1A
o
R
o2
et

i

ol
&
N
>
i
&
2 oN

of
il
30
o
S
S
fr
>
2
[S
=

2
i

o
2

- Tel AR A
QI3 2EASl F=o] ofeSn],
AA1A2] Bk olzolAA) glot 52 AAsol
A7V 97 LR 98- B 4 Sk B
ozt 1B, NI S ARE B 5
on], AR EARRE WHs] Slo) WakiAE
Bl wel-29AE oo Agekn ot B
oA Al FARE S 7L AIFYE AL 9
o TEA 02 AEIL Y& & = Ak o= sl 2t
A= o] glo] A1} ofsfRtARE2] Ale]ofA e
5o RIS RAstaL Qi) 0|2t BlEof o8 2
7o) wtgS ffoll Adede Brkshe A=A =il
EXHE7) e A, SESE 4R 5 =%
WA tVdor SHER Brishs w7 e] 7
oL, ofF 7Holk= AAxRe] oA 71| 5ol F
Ao AER] Feklal, Y 549 B deo
= AE HolHA 7 bs-8A] S o = o8y
= AHP7E wIHE] @Eke Qe Alo|thKorea
Environment Institute, 2017).
sfefolli= Ed] Axl=ES AR Atz 8]
Apghg o] 7R)ol| iRt S8/ Apdehg o] AN
Rt ofet = A Aol Y= vIXAL Slvke A
= ARt FAlol A&7 eSS ffsl theRE AR

]

50

ol

o o R 2w
e o & 0, rlot
O on
o&a_ﬁ
o,
i
2
T
i
4

%
o



AL 712 9) 82 o8 Hale A% SRS 7Nk 639

Natural Environment

Protection/Protective area/zone

Environment Assessment Tool
Urban ecological status map
Land environment assessment
Ecolegical naturalness
land suitability assessment

Evaluating the environmental

nature of a development plan
Strategic Environmental Assessment

Limited development district
restricted development

Biotope area rate

Environmental Impact Assessment
Small Environmental Impact Assessment

Green belt [

Land-Environment
planning link
system

Ecosystem conservation cooperation charge

Strong Weak

Weak Strong

Fig. 7. Domestic regulations regarding the natural environment and policy.
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Table 3. Status of evaluation indicators for natural environment in foreign countries (Source: Otoiu and Gradinaru, 2018 and

authors’ work)

Institution Name and abbreviation Areas/Variable types Countries Korea's ranking
Yale & Environment Heath impacts, air quality and water and
. itation, 1 3 icul , fi ts,
Columbia Performance Index ~ Soation, water resources, agriculture, forests 180 28th(2021)
Universi (EP) fisheries, biodiversity and habitat, climate and
vy energy
Economic: 2nd
E i wth  dri DP it .
(Fondazione Eni  Sustainability Index ell-bein SO(I:)ial ’ lneFr)al‘I))ilit ener a}i,r’ 40 Environment: 33h
Enrico Mattei) (FEEM SI) wel-bemng, Vi Y, COeley; Total: 24"
quality and natural endowments
(2014)
Global Footprint ~ Ecological Footprint Cropland, grazing land, built-up land, carbon 192 28th(2021)
Network (EF) uptake land, forest land, fishing grounds
Climate Change . . .
limat | H R bl
Germanwatch Performance Index Climate policy, GHG emissions, Renewable 56 53th(2021)
(CCPI) energy, Energy use
Basic human needs, personal development and
Sustainable Society health, income, population, emissions,
TH Koln Index biodiversity, renewable resources, use of 154 31th(2018)
(SSI) resources, GDP, public debt, organic farming,
genuine savings
Poverty, hunger, health and wellbeing, quality
UNDP Sustainable education, gender equality, water, energy,
(United National Development Goals economic growth, industry, innovation and 166 20th(2020)
Development P infrastructure, reduced inequalities, sustainable
(SDGs)
Programme) cities and communities, responsible consumption

and production
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Table 4. Benefits and limitations of environmental policy integration (Source: Liu et al., 2015; Mully and Dunphy, 2015;

Bierbaum and Cowie, 2018)

Benefit / Limitation

Contents

Benefit

Understanding complexity

Understanding policy-making

Addressing multiple issues simultaneously

Assessing the feasibility of multiple and conflicting goals
Identifying complementary policies and management strategies
Maximizing economic gains and minimizing environmental costs

Limitation .

Political factors

Institutional/organizational factors
Economic/financial factors

Process management and instrumental factors
Behavioral, culture and personal factors

AR Sl 212} ARSI Tt IS A)

Foka glom, ol /1S QI4, Ol gl UAS M glom, HEA A B2, A B4,
Soll AR oAy o At odck sl WSk B o) NS Fal AR ol
2 Zol AL BBTPY0] FHA GRS sful, o 7S Blska itk olRE AARAe] 7L A
VX 8k B0k Saob b 4Bk AL SBHEO T AOR 4] 9o B oA thRojda glovk, ot
U Al S Vo el ThY, R Tk A Aelsige] /S Skl BEg e Bk

ol
F, TP 55 FrIslo] ofe] 7HA] 1o aaE Aol thgt A= FE55E A7)
o

S £E% 4 Ik o F BN A A A Al fEeld] At gl
HAH 71, ARl AR EOR B A A AR 0 2 AR O

HAf QIZIA| = o] wefslo] 7IA1E Ao d T TekRt A k] et A
oo, Awdge SOl AFH S Holelg "ol xEske A AAE ARSIl Je %

W % glk ARele Swomt ARkSe] AiEy
of that Q14 7HIS Eapnl, PAA0 R Aasel

£, AR} ol dek A, At EAARE TSk 414 ARG FA) Fska
o B4 vigrow Aslgel Bt jel Sgel of Tzl BarAAe] S AXISc) Eek S

&

i
L
L

o o e

o

o oJakS VAR WAl B9 IS
sleh. ol 2 AlSlEal 7B ARiEelA w7,
A, ATE B71oleh ge Aelome SAs e SRRiel Aseka
A S FEsl, Holeie Ak, B 3 Aol e 8 S g o
B, Bl AR ek dagAleR T 4
A3 Gk AAEHE SRl RS Blek 4 QIekTable 4). SAAAE.
9= BhibEl 4= QJrh B Slo] AR AS 2k S
AR 0@ Agsle] WSt Tolat nlele] AR ojsfa 4= 9lom, ofe
2 A8 4= QJrhe Aol WAIsHE wojol AkTIel o
RS A eheolw WAk Holel ulbg R @ Ao et
1S T3 & AR 7R 5K ik 3}

St

A

W ofsEARE AU 9
FHsIaL A dAE ol

1o

S S TESHIA A3}

Ak ol4rel 71548}, X457 bs 7

d

ol AIBAL | ol AP o Bl

lol=zlelo]
A, A
Slafl Ayt o
g2 A2}

3L =

=

2t ole] 744 4

=t}

o



642 54 - Gd

Biophysical value Socio-culture value Economic value Alt 1
[ Biodiversity N== | |-;-_ - ” S Ariropocortic vie Alt 2
s s — T e | - - St — H H
e Ssaeins Value of e Alt 3
> Coton &) [ st "Talep :--. mioney _’ :

L Recognizing ~ Coptuing "IN

L | |
Present/Future * Selecting weights to be set
Scenario planning
Social conflicts related to "
ecosystem services use ‘ ‘ Trade-offs Management strategies

| Horizontal policy integration |

Policy integration |

| Vertical policy integration |

| Policy coherence ]

Menitoring

P e B e |

Peer reviews of policy areas, | |
instruments or parameters of |

Environmental mainstreaming

Sustainable development |

Climate change | |

Environmental Policy Integration

Fig. 8. Environmental integration policies based on natural environmental value.
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