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ABSTRACT Once buildings are constructed, they will be used for decades. Therefore, when new and renewable energy is used at the
time of construction, the energy efficiency is enhanced and the greenhouse gas reduction effect will be excellent. In particular, the
policy applied to the public sector is significant in that it encourages the activation of the private sector in the future by emphasizing its
leading role. Therefore, a study on the ‘mandatory installation of new and renewable energy in public institutions’ was conducted. As
for energy policy, this study conducted a survey using questionnaires and in-depth interviews with police officers. Problems were
found in the overall system; improvements measures were suggested, and policy suggestions were made. This is expected to
contribute to the smoother spread of new and renewable energy to public institutions in the future.
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Table 2. Survey of Overview

Division Contents

Police officer (main office, local
survey subject | government office, police station) Person
in duty

survey area the national respondents location

36 total

sample size

Online and face—to—face interviews with

survey method . )
structured questionnaires

respondents basic facts

Understanding of energy policy

survey contents | Police office new construction progress
Problems and Improvement Plan for
Mandatory Benewable Energy Installation
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Table 3. Renewable Energy 3020 Implementation Plan Per—
ception Level

L Number of well Little )
Division ignorance
cases awareness awareness
Total (36) 22.2% 58.3% 19.4%
National
Police (5) 0.0% 60.0% 40,0%
Agency
belon Local
e Police (28) 25,0% 57.1% 17.9%
Agency
Poli
o8 3 33.3% 66.7% 0.0%
office
L h
ess than | ) 0.0% 63.6% 36.4%
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—1
6-10 (7 42.9% 57.1% 0.0%
public years
service 11-15
(5) 20.0% 80,0% 0.0%
years
h
More than |-, 30,8% 46.2% 23.1%
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L -
oss than |y 5.5% 63.2% 31.6%
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More than | ) 40,0% 40.0% 20,0%
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po iee (10) 140,0% 60.0% 0.0%
officer
job
group General
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servant
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Table 4. Level of Understanding of New and Renewable
Energy Installation Mandatory System

L number | very well well Little .
Division ignorance
of cases | awareness | awareness | awareness
Total (36) 8.3% 61,1% 27.8% 2.8%
National
Police (5) 0.0% 20,0% 60.0% 20,0%
Agency
belon; Local
€ Police (28) 7.1% 75.0% 17.9% 0.0%
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Table 5. Need for expansion of new and renewable energy

division NUmber | o pathy | usually | Non~ | do not
of cases pathy Y empathy | know
total (36) 80.6% | 13.9% | 2.8% 2.8%
Less th:
essthand| o | s09 | 15.8% | 0.0% | 53%
years
charge 6-10 years ) 100.0% | 0.0% 0.0% 0.0%
period | 11-15 years 3) 100,0% | 0.0% 0.0% 0.0%
More th
orethan | g 40.0% | 40.0% | 20.0% | 0.0%
16 years
Renewable yes (29) 86.2% | 13.8% | 0.0% 0.0%
Energy 3020
Plan no (7 571% | 14.3% | 14.3% | 14.3%
Recognition
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o 24.0%°1Ek
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Ao x| FFulgolu o|AY el ofmgt ke 1)
A=A] AT,

0 A3 7EA o 2= AwofA] e 7S mEc
HU oJRH|&S F517] ) el YA E Aegick=
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Table 6. Reason for choosing the installed energy source at
the time of construction & Installation Mandatory
System Perception Level

econo— I To | Geog— Future

R Mz f”'.ca' budget | match | raphical faCIIIt_y
division of efficiency > Operating

. Restric— | Duty | charac—

cases | Consi= | "0 " [ ratio | teristics | S90~

deration venience

total (36) 33.3% 25.0% |36.1% | 19.4% 5.6%

Very

well

Installa— | under—
tion | stood /| (25) 28.0% 16.0% |44.0% | 28.0% 8.0%

Manda— | Well
tory | under—

System stood
Percep— | Little

tion awar—

Level | eness (11 45.5% | 45.5% |18.2%| 0.0% 0.0%
/do not
know

4) A= o3 o] Ao A Hrlo n|R= FF

Aot Aol gt ofsiert wE4E AR T
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77F H2E o7 ks AR o] 739 201219 o] 9 H
LA 02 A=g 283} Alﬂi‘iﬂ o] Al Aol
Xl A2 50 oy A] &g Wt Foll s tha 2R

A2 Kol Ao BAMEtHTable 7 Z%),

Aﬂ%i 2 Al AN A] A st Almg o]
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Table 7. Evaluation of the effectiveness of new and renew—
able energy installation mandatory system

division Number | it r_eaIIy Yes | usually Not | Not at
of cases is much all
total (36) 13.9% | 19.4% | 63.9% | 2.8% | 0.0%
National
Police () 0.0% |60.0%| 40.0% | 0.0% | 0.0%
Agency
belong I o1 Poli
ocal FOCE ] 0g) 14.3% | 107% | 71.4% | 3.6% | 0.0%
Agency
Police office|  (3) 33.3% |33.3%| 33.3% | 0.0% | 0,0%
Less than 5
©58 than ) 0.0% | 9.1% | 81.8% | 9.1% | 0.0%
years
public | 6-10years | (7) 42.9% | 14.3% | 42.9% | 0.0% | 0.0%
service | 11-15 years | (5) 0.0% | 40.0%| 60.0% | 0.0% | 0.0%
More th
orethan | g 15.4% | 23.1% | 61.5% | 0,0% | 0.0%
16 years
Less than 5
©88 than (19) 53% | 10.5% | 78.9% | 5.3% | 0.0%
years
duty | 6-10 years | (9) 44.4% | 55.6% | 0.0% | 0.0% | 0.0%
period | 1115 years 3) 0.0% 0.0% | 100,0% | 0.0% | 0.0%
More th
orethan | 0.0% | 0.0% | 100.0% | 0,0% | 0.0%
16 years
.
poice (10) 20.0% | 30.0% | 50.0% | 0.0% | 0.0%
officer
job
group General
civil (26) 11.5% | 15.4% | 69.2% | 3.8% | 0.0%
servant
. o _
Mo =T ¥ Ao} 54 ot fuHel B} wA
S Aof gt oeE=rt sobAH Ay x| 9] el

o} ofuix] Fge et Bl WA 4
o W7k AR i Ao slojEih
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Table 8. Assessment of the level of understanding and
effectiveness of the system of mandatory installation

S Number |it really Not |Not at
division X Yes |usually
of cases is much | all
total (36) 13.9% [19.4% | 63.9% | 2.8% | 0.0%
Very well
understood
Level of / well (25) | 20.0% |16.0% | 60.0% | 4.0% | 0.0%
Understanding understood
of Installation -
Mandatory Little
System | SWATENESS |y 0 005 | 27.3% | 72.7% | 0.0% | 0.0%
/do not
know

A2 6~109 AR GAREO} QAR 3] e
o] Tigt Alok7} WolXeA Alvgtolszt SRS &
oAt Alo|BE o|5¢] Byt FA Aol He &
Awo] 84 7RA Eat k3 S48E 22 9JckTable 8

xl—z)

5) A= o35zl AE 8% 3%

AR AA] 94—?3'2} Al=o] A A=
AR A o 2= v oAkt o2 5(44.4%) 9 22 Wf A
9 F5(27.8%) 1 FAAQ] Al F(27.8%)= A A
HTable 9 ZX%).

TR Al olsfierEt AAlS 24 Hd Al=E Al

Table 9. New and Renewable Energy Installation Mandatory
System Problems

Inade—
Diffi— | -2k of GHED
Num—| culty | Profess= Formal | Lack of [ Lack | laws and
division BT & secu:/— ionalism | system | govern—| of regula— No
cases| ing in the |opera—| ment |incen— tions answer
SRR organi— | tion | interest | tives | related to
9 zation architec—
ture
total (36) | 44.4% | 27.8% |27.8% | 0.0% | 2.8% | 0.0% | 11.1%
Nat—
ional
. 0% .0% .0% .0% . 0% 0% .0%
Police (5) | 20.0% 80.0% 40,0% 0.0% 0.0% 0.0% 0.0%
Agency
belong | Local
Police | (28) | 50.0% 21.4% 28.6% | 0.0% 0.0% 0.0% 10.7%
Agency
S?;lzi @ [333%| 00% | 00% | 0.0% |333%| 00% |333%
i
Less

than5 | (11) | 63.6% | 27.3% | 18.2% | 0.0% 0.0% 0.0% 9.1%
years

6-10
years

(@] 0,0% 28.6% | 42.9% | 0.0% 0.0% 0.0% 42,9%
public

service [ 1115
years (5) |20.0% | 60.0% | 20.0% | 0.0% 0.0% 0.0% 0.0%

More
than 16 | (13) | 61.5% | 15.4% | 30.8% | 0.0% 7.7% 0.0% 0.0%
years

Less
than5 | (19) | 57.9% 211% | 36.8% | 0.0% 0.0% 0.0% 5.3%
years

6-10
years

© 0.0% 55.6% 11.1% 0.0% 11.1% 0.0% 33.3%
duty

period | 1115

(3 |333% | 333% |333%| 0.0% 0.0% 0.0% 0.0%
years

More
than16 | (5) | 80.0% 0.0% 20.0% | 0.0% 0.0% 0.0% 0.0%
years

.
POICC | o) | 80.0% | 30.0% | 40.0% | 0.0% | 10.0% | 0.0% | 10.0%
officer

job

group General
cvil | @6) | 50.0% | 26.9% | 23.1% | 0.0% | 0.0% | 0.0% | 1.5%
servant
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Table 10. New and renewable energy installation mandatory
system cognitive level and problem response

Inade—

Diffi— Lack of quate
Num—| culty pro1e§s— Formal | Lack of | Lack |laws and
Tvickam ber of | secur— |qnaI|sm system | govern— : of regula— No
e = in 1h_e opera— _ment incen— tions | answer
budget organi— tion | interest | tives relateq
zation to archi—
tecture
total (36) | 44.4% | 27.8% 27.8% | 0.0% 2.8% 0.0% 11.1%

Very
well
Level of |\ nder—
Under— |stood /| (25) | 48.0% | 28.0% | 20.0% | 0.0% | 4.0% 0.0% 12.0%
standing
of

Installa—

well
under —
stood

tion
Manda— | Little
tory awar—
System | eness (11) | 36.4% | 27.3% | 455% | 0.0% 0.0% 0.0% 9.1%
/do not
know
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Table 11. Major facilities before and after the police college

transfer
division area Living | Electricity Fa_n power gir
(m°) | room (kW) coils | (kW) |conditioner
Yong—in | 71,064 | 186 2,000 540 350 244
Asan 89,010 | 299 5,300 | 1,295 | 1,044 461
comparison 1.3 1.6 2.7 2.4 3 1.9

% The total floor area increased by 13,759m2 (20.3%) from 67,630m"
(Yongin) to 81,3891’02 (Asan)
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Table 12, Comparison of energy consumption before and
after new and renewable energy installation

Total energy Energy
S S e
At area parea (comparison
toe kWh i
(m°) (toe/m?) to yongin)
‘153
A 1,390 | 6,070,705 | 67,630 | 0,0206
(yong—in) 0.0019
174d toe/m”
1,521 | 6,639,659 | 81,389 | 0,0187
(Asan)
2) TRt o2l A ofBE

e ASTA AL, B, HYE 53 F

s
T Al Ao A e A8k tK(Table 13 =), Tt
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67,630m” <150k Wh/ ¢l
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Table 13, Status of New and Renewable Energy Established
at the Police College Construction

New and
Installation | renewable Ratio
Kinds Volume cost (KRW energy A
- (%)
million) productlon
(KWh/m?-yr)

Geothermal | 2,537 19kW 2,943
sunlight

3,320,674 | 56

500.64kW | 2,160 2,814,641 | 37

(fixed type)
Solar heat | 183.6m” 197
Total 5,300

240,736 7
6,376,051 | 100
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Table 14, Public institutions New and renewable energy
installation mandatory Unit energy output and
correction factor[zol

New and renewable energy Unit energy Correction
sources output factor
Fixed 1358 1.56
sunlight Tracker 1765 | kWh/kW.yr 1.68
BIPV 923 5.48
Flat type 596 1.42
Solar heat | Single tube type | 745 kWh/mQ,yr 1.14
Double tube type | 745 1.14
Vertically closed
Geoth 1 864 1,09
otherma type KWh/KW, yr
energy E—
Open type 864 1.00
Cond d Prism 132 7.74
on. (%nse KWh/set,yr |——
minng Optical duct 73 7.74
Fuel cell PEMFC 7,415 | kWh/kW.yr 2.84
Water heat energy 864 | kWh/kW.yr 1.12
Pellets 322 | kWh/kg yr 0.52
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Table 15, Distribution of new and renewable energy[zﬂ

New and renewable energy supply plan
(Potential)
ehisen sunlight | Geothermal iolar waste 3 Itzf)l
eat cell
toe toe toe toe toe
~2006 | 1,875 11,777 456 - 14,108
2007 936 3,164 148 - 4,248
2008 1,173 3,560 121 41 5,265
2009 | 3,889 12,481 520 - 16,890
2010 | 4,983 13,896 448 - 19,327
2011 | 4,269 20,135 393 24,797
2012 | 10,055 21,151 238 - 31,445
2013 | 13,181 23,758 839 - 37,778
2014 | 8,743 17,359 201 - 170 | 26,473
2015 | 10,278 19,863 78 - 207 | 30,426
2016 | 12,670 19,550 52 - 434 | 32,705
2017 | 11,998 16,224 38 - 638 | 28,898
2018 | 4,744 4,800 12 - 335 | 9,891
Total | 88,795 187,718 | 3,544 | 411 | 1,784 282,251
Ratio | 31.5% 66.5% 13% | 01% | 0.6 | 100%
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Table 16. Renewable energy supply duty ratio’??

Year 23(1)1; 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 2(120
Supply
Wy Ly 2 |5 |18 o] 2| 27| 80
ratio
(%)
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Table 17. LED Diffusion targets and achievements by yearml

Division 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2020

Country—wide
cumulative 2.516,0(13.3|18,5[24,3|30.0(60.0
penetration (%)

Penetration rate ~ |35|73|52]|58|85]|30.0
by country (%)

Public institution 100,
penetration rate (%) 0
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Table 18, LED Comparison of Product Certification Efficiency[z‘”

division 2010year 2018year
Light
& 50~60% 75~85%
efficiency
Initial 90% or more of the |98% or more of rated

luminous flux | rated luminous flux luminous flux

Col
oor 70 or more 80 or more
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Table 19, Comparison of duty rate and actual production
from 2013 to 2017

Year 2013 2014 2015 2016 2017

Supply duty

11 12 15 18 21
ratio (%)

Actual Supply

12 1 1 1 1
Ratio (%) .6 3.7 5.5 7.8 9.9

Note: According to the correction factor, the supply ratio of
new and renewable energy is lower than the supply
obligation ratio,
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Table 20. Current Status of the Newly Establishment Officer
in the Police Agency (Unit: Persons)

Total Capacity police officer General civil servant
140 28(20%) 112(80%)
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Fig. 4. New and Renewable Energy Installation Mandatory
Procedure

oL Aolth, T, AE371E W] Qs ehe Apde]
W GARS SRS S 4 §l7] whtel Zjwoltt He)

] il Hit Fo] 28] Fols AR ZgE”

Shtof|L] R] g thol| w2 AZ3|7IE 71E 02 2012
E~20161d Atolof] AlAAeA =] 2] o 73} thielol=
o|g5}A]| 2 7132 F 65712l 1% 5170(78%) 7} Al
A 5 ARGA AL o]aBHA] 2 o] F-&E TiRE A
EAAE ERTAY A4S 52 S 9k wEkA] A
A5 74k, Al 2 Aol U 2] AR ARE 153171} A
AZITHA o]2fgh o] f-2 o]atA| b= ARIE ARl o
W3 = QL FAK R Al APl URAE A EE 51
= A= HAE Aeja anE Sdstelr] izt
HIEA] o @3l

R

FA AL AR DA o fet Al o 5 5O
disir= AR AAE AA WARE 2k Sl
Aol s 2k=o]| o Ak Alge] s 20181 3¢
71| F 24379 WA sl 19571 383l 487
© =33t SHARE Al Aol A] Ha SheiiEnt ohuet
ofdA] a&d} Alars T AR FSolehs Hot 2
ARl =it GAe flde 9<ed] AAAY Al AAE
A= Aol it 7ol dasitt:

GA AT NS A8l skl Al- Aol Al S
fralgo] AEEAL gl oy An|Fe] W 7|E Y
A5Ee] Heide Eoke diFe] gl Aolrt. webA
71& A5l e = Al Al A HAE ofFetshe
o] =71 ez Al AR E Sfjstet 2 Eeol

202 Aoty (A HEAD)

olHY HA| AZE F 16%S A5 7|E %5
delide SA7Es e fIR AR o fgqto] wid

o] 917) 9k}, 20304 7} LA IA AHERE A5}

& estofol BTk, MATAAE 71 AEES Y
2 A4 A9 A P 2B DBE 75
sjof Yng AR 5 RS Bt Rsd

of Sefubels ALEA o] HAIRE Aol [

12

2018, 12 Vol.14, No.4 71



3. Z= WS o
31EdE
wAQ L ol v A AR o] W T WAL Q= 7
| Al AU A Z/d3ste] tigt 7t 1 iE AR AL
ek, A1 kAol A 2 - o | 4] o AierkeS A
= AR Ay}, A gRe] 2ol A] A& Zddlof| of
sl vjaA FAZ Rl 7S HolHA 3] EAQl 2

oz 2 ke 7H A BoRRE o] vk Al QA
o] s olgiet
oliz AE7HSMEF ofje} el o] Yi7E Wl

i el ma& Al e efghe 2 o
CEIRTEE :
= Ang H%SH Aeloh sk o1 461 slel 7
2 =S 4 Qs myS Bojof s gJafolth

B QAT ojefat o)A B8l AR o)y
o) AHEL A5 HE 3 Aol oo Al Aol
YA HASEES T AES FAR Sholc. 27 AL QA
i) 2 27l o 1 cho} 4 hel MPA R Eo] ol
W AZES oo fitks
FollA] A5 choiAd o),

2, 27404 5 o JURAS g2 e

S o
ﬂi;

ﬂl

re ;2

AAEIIA 53] o AR S
ﬂ# a1 71T BT U2 el that o] A

FES ool 4N e R A S
o] =17] ulioll Qe Z1eko = At

‘T_‘

) 8 B0 AR o) ol it QA
BARERRA, 2EAST HE B ?:_1‘:&?%‘94 33
Qx50 ATA O WA ehge) o AAH(EA)
o) QAo v A % AR 2 21 o)

Wgol} TR REYY How BAH E AL
Apolix] Aol Amo] that X =e} Felsto] B
Ads0150) AE R IHo] 51 o]51el 7o) Al

2 BECH Sl Hmojyurt AthH 0w ol A3

72 AxHSAX]

o] BHE B2 Aoz gk

2] oA B digt QA =7} Al AP A] gt
O dadgel vxle 4= S 7:‘34% APl A]
302072 of) Thel| v 2 btk Ei= OoF7F Qb el S
g 737 B AL ST sk Al Ao 2] 2
Fasdol tier SadE =t ol A= Bl A
T oM E T2 AEE Algsto] delior gdAt

A

o] Fastrhs A W

=

i

(Table 21 ZFX).

Table 21, The impact of awareness of energy policy on the
consensus on the need to expand new and renew—
able energy

Current government energy
policy recognition

Need for expansion of new
and renewable energy

High case Empathy ratio 86,2%

Low case Empathy ratio 57.1%
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Table 22, The Impact of Understanding System of New and
Renewable Energy Installation System on System

Operation
Understanding of | Selection Criteria Evaluation of Institutional
R EhE fogienland effectiveness of IssLiJes
renewable energy Renewable the svstem RESHONSES
installation level | Energy Sources o P
X Difficulties in the
Economic A K
. implementation
efficiency,
. . . process such as
High geographical Positive ratio budeet and
case udget an
g characteristics, 36% X g .
. incentive
future operational .
. motivation
convenience
(concrete)
F 1 syst:
L Economic Positive rate orm? 578 emt
OW case operation poin
Efficiency - Budget 27.3% P P
(abstract)
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