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Trend and prediction of the Ecological Footprint in Korea
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Abstract : Ecological Footprint (EF) in Korea has increased steeply over the past 50 years and, thus,
the overshoot. It has been known that the main causes of the overshoot are population growth and
the increase of the consumption intensity per person. In this study, the EF trend in Korea is analyzed
for the past 50 years and it is found the major cause of the rapid increase of EF in Korea is the increase
of the consumption intensity per person. Among the sectors of the consumption, Carbon Footprint
(CF) from the energy consumption and Grazing Land Footprint and Fishing Grounds Footprint
from the protein consumption are the major players for the increase. It is also found that if current
trend of the EF per person would be maintained until 2060, EF in Korea would be expected to
increase also continuously, despite of the decrease of the population from 2031. Therefore, the
direction of the environmental management should be considered for inducing the change of the

individual consumption patterns and the behavioral changes.
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Figure 1. Accounting framework of National Footprint Accounts (NFA) (Borucke et al., 2013).
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STATE Increase of the EF & Overshoot in Korea

TRENDS Analyzing the trends of 7 indicators (1961 — 2009)

i - Ecological Footprint (EF)/ Biocapacity (BC)/ Population (P)/
: Gross Domestic Product (GDP)
i - Ecological Footprint to Population ([EF/P])
|- Ecological Footprint to Biocapacity ([EF/BC])
- Ecological Footprint to Gross Domestic Product ([EF/GDP])
-) Relative values (value of that year/ 1961value) were used.

.
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FACTORS Comparing contnbutnon;o% gt e main factors (196

v
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v
EF/P (1961 — 2009) > 6 sectors of EF (1961 — 2009)

! - Increase rate: Comparing to 1961
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[

Land, Fishing Grounds, Forest
Land, Built-up Land, Carbon

PREDICTION Prediction of total EF in Korea (~ 2060) - Comparing the trends of values,

contribution rate to total EF, and

[ - Ecological Total EF = Population * EF per person
A

increase rate

I
Population (~2060)

1
EF/P (~ 2060)

- Applied the KOSTAT (2012) data |

- Estimated by using the linear

regression equation obtained by
the trends of last 49 years EF per
person (1961 — 2009) 1

Figure 2. Flow diagram of the research carried out in this study.
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Table 1. Trends of the Ecological Footprint (EF), Biocapacity (BC), Population (P), Gross Domestic Product (GDP) and
Ecological Footprint to Population ([EF/P]), Ecological Footprint to Biocapacity ([EF/BC]), Ecological Footprint to
Gross Domestic Product ([EF/GDP]) comparing to the values of 1961 in the whole world, respectively (data from

GFN (2014) and World Bank (2014)).

Year* EF BC P GDP [EF/BC] [EF/P] [EF/GDP]
1961 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1971 143 1.05 122 2.57 136 1.17 0.56
1981 1.65 1.08 147 9.15 1.52 112 0.18
1991 1.90 1.14 1.74 19.45 1.66 1.09 0.10
2001 2.06 1.19 201 27.32 1.73 1.02 0.08
2009 236 122 221 49.20 1.94 1.07 0.05
max 242(2008) | 1.22(2008) | 2.21(2009) | 51.92(2008) | 1.98(2008) | 1.21(1973) | 1.00(1961)

* Results of every 10 years and the maximum value during 1961-2009 in every indicator. The values mean the ratio of the value of that

year to 1961 value in every indicator.

** The year when the maximum value was shown in the parenthesis.
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Table 2. Trends of the Ecological Footprint (EF), Biocapacity (BC), Population (P), Gross Domestic Product (GDP) and
Ecological Footprint to Population ([EF/P]), Ecological Footprint to Biocapacity ([EF/BC]), Ecological Footprint to
Gross Domestic Product ([EF/GDP]) comparing to the values of 1961 in Korea, respectively (data from GFN (2014)

and World Bank (2014)).

Year* EF BC P GDP [EF/BC] [EF/P] [EF/GDP]
1961 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1971 233 1.05 1.28 4.18 221 1.82 0.56
1981 3.81 1.07 1.50 30.32 3.56 2.54 0.13
1991 7.25 1.04 1.68 130.75 7.00 431 0.06
2001 10.21 1.06 1.84 214.07 9.66 5.56 0.05
2009 1091 1.02 191 353.86 10.69 572 0.03

max** 11.56 (2008) | 1.16(1979) | 1.91(2009) | 445.15(2007) | 11.79(2007) | 6.12(2007) | 1.00 (1961)

* Results of every 10 years and the maximum value during 1961-2009 in every indicator. The values mean the ratio of the value of that

year to 1961 value in every indicator.

** The year when the maximum value was shown in the parenthesis.
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(a) Ecological Footprint to Biocapacity ([EF/BC]) of world and
Korea (EF and BC data from GFN (2014)).
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8 —Korea [EF/GDP*1000] (gha/USD)
- - world [EF/GDP*1000] (gha/USD)

1961 1966 1971 1976 1981 1986 1991 1996 2001 20062009
(b) Ecological Footprint to Gross Domestic Product ([EF/GDP])

of world and Korea (EF data from GFN (2014) and GDP data
from World Bank (2014)).

Figure 3. Trends of the Ecological Footprint to Biocapacity ([EF/BC]), Ecological Footprint to Gross Domestic Product
(IEF/GDP)) comparing to the values of 1961 in the whole world and Korea, respectively.
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Figure 4. Projection of population in Korea (data from
KOSTAT (2012)).
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Figure 5. Trend of the Ecological Footprint (EF) per person
comparing to the value of 1961 in Korea (data
from GFN (2014)).

Figure 404 At 5001 |7k 9 g5 5001 ¥zt
9] QI F20l & UEH 1AL, $Fe) Table 13} 2¢]|
A Ak 5001 W7t AlAILE ghgo] QI F=o] H ARl
T EF 30|15 196137} H|asto] AAlskelTh AlA|
QIHe} gkt Q1= 19619 tB] 2009 oF 2,24 9
1.9v} S7Fsto] mpA<| vlsf Q14 F7t= QIeh 2
FFol F7HE Aoleke A dlidd 4= Qo

Sharof| A 9] 7hakE EF St A S 4
dlolghd, Q=71 19619 5t A1 Hct
T AgSE o, BF gk 2 Wk 98 Aol
t}e Figure 5= o] AwE7] &) ¢l71 19614
1 FUsHA FAEGL 7P 3e W9 EF g U
EUioitt, 23, EF= 571%F oF 68 S71ete A=
2RI 4= Stk &, Sl S7HES ALt ete
gh=2] 21 500] |7k EF= ¢F 647} & vk 7t
27 7150t} o]F Foll, o LHGE Ao
A7k obd B2 99, 2, A BB g



Ol2i% - ASHE / R2|Liat MEyURIZR(EF) Fol2t ofF 371
S 9 FUE Aotk AMS AT 4 9t Figure 67} Table 3& HH, ¢=39] 4%, & EF
Uo7kt oy AoA ATl AT EF 5 7kt CFY BlSo] mil- ok Abda & o 9

1] $J3) EF S5 ) w0 WatE Al ngl
o}, 417 EFS} $.5 BF 02 A4 0. Figure

ol Al AIAIBHg T, - EF HZ2 Hsh= o
Table 3014 10|ncke] AikS AAISF1AL, Figure
T A= BEE 1919 EF 2395 19619 3 715—

02 sjo] A2l v AR ehhgd, ¥
18 5 I B V1t B nge st

a1, 19619 the] S71e-8 E3l 1A of H]s)

#4a)
vl 2 271 82 sjol 4 9t

19619 24%= AFA|5Hd CFe] BlFo] &2 0= F
7Fste] 20009 ©]F 60% ©]AHS AFA|SH}, CF=
ouA] da® Qg 2A7IA MiEFS 7|He R 5
o] djoF &4 H]&(ocean uptake fraction)d} B
A| 7 8] E-(carbon sequestration factor), A4 ol
A, S7HRIAL 55 aLefste] Abgsh, ApAIRE A
HHH.S Borucke et al, (2013)0] A|AE o] Jc},
Table 3& R, 1960—-70¢ o] 714 H|=0] =

WH AL 40% o) ol Eet AZA] WA=<ld], H
ad ;HZ} Haxsto] 20009 o] Foll= 16-17% 71
= AT, A28 WA} Ab WAk A9
o= vlFo] FAEUAR, A YA A4
1960-709thol] 1%%= =|%] & H]Zo] 1990¢ ) o]
T 5-6%H ol G v vlFo| Flstqct, o
A=2] 7%, 19709 HE 2 S0l & 4= 3l=T,

e o

i

l.

Table 3. Trend of the contribution of from each land type to the total Ecological Footprint (EF) (data from GFN (2014)).

Year Cropland Grazing Land Forest Land | Carbon Footprint | Built-up Land | Fishing Grounds
1961 47.8% 0.2% 11.9% 24.0% 16.1% -

1971 42.8% 0.9% 10.0% 37.9% 7.6% 0.7%

1981 28.8% 4.6% 8.6% 40.9% 5.3% 11.7%

1991 19.3% 6.8% 10.0% 50.7% 2.7% 10.5%
2001 15.6% 4.4% 6.3% 58.9% 2.0% 12.7%
2009 16.7% 4.3% 5.3% 61.8% 1.7% 10.1%

max 47.8% (1961) 6.8% (1991) 14.6% (1968) 63.2% (2008) 16.1% (1961) 13.4% (1976)

* Results of every 10 years and the maximum value during 1961-2009 in every sector. The values mean the ratio of the value of that
sector to total EF value in every sector.
** The year when the maximum value was shown in the parenthesis.
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Figure 6. Trends of Ecological Footprint (EF) (data from
GFN (2014)).
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Figure 7. Change of the Ecological Footprint (EF) ratio by
sectors compared to 1961 (data from GFN (2014)).
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Figure 8. Trend of the Ecological Footprint to Population
([EF/P]) in Korea between 1961 and 2009 (data
from GFN (2014)) and Projection of the
Ecological Footprint to Population ([EF/P]) in
Korea upto 2060.
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Figure 9. Projection of the Ecological Footprint (EF) in
Korea (~2060).
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