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ENDING CLIMATE CHANGE BEGINS IN THE CITY
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9,08943 GgCO,eq, 11,828.56 GgCO eq.
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Agriculture,

Agriculture,
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41,905.81GgCO,eq, 16.98%
18.54% 4
4
Industrial process,
18,976.79 Gg CO,eq,
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Industrial process, 226,086.46 318,662.17
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Energy,
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Set up a steering Identify & establish the Engage influencers Work with influencers & Implement identified Work with partner to
committee partnerships needed to & stakeholders in stakeholders to identify policies, partnerships in share data, assess
produce the emissions setting the target alignments/conflicts the plan. Deploy the progress, and
inventory. between planning goals support of influencers. continuously improve
& aspirations the plan.

COMMITMENT INVENTORY TARGET SETTING PLAN IMPLEMENTATION MONITORIN &
EVALUATION

Develop a governance Undertake a GHG Establish short, medium Complete a business Identify policies and

structure and complete inventory. Analyze and long-term GHG as usual scenario and mechanisms to implement Develop and implement

a situation analysis that municipal expenditures targets. identify low carbon the preferred low carbon a monitoring and

describes the planning and spheres of actions. Develop low actions. evaluation plan

context. influence. carbon scenarios that

include the actions.
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COMMITMENT
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Industry
Buildings
Electricity

INVENTORY Agriculture

Waste 0%
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TARGET SETTING

EMISSIONS

GHG
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IMPLEMENTATION
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MONITORING & EVALUATION
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Technologies already deployed by cities

Percentage of cities using technology -

—
82% é
62% el £

T \
b \
N 23%
i 22%
M 21%

LED/other energy efficient lighting

Low-energy buildings

Energy efficient appliances/pumps/other systems
Hybrid vehicles

Solar electric generation
Compressed natural gas (CNG) vehicles
Energy efficient water treatment technology
All-electric vehicles
Methane capture (landfills/biosolids)
Solar hot water [l19%
Geothermal [l 16%
Waste-to-energy converstion [l12%
Cogeneration (combined heat & power) [l 11%
Advanced biofuels [l 11%

11 The US Conference of Mayor, 2014 Smart grids/smart meters . 11%
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DEVELOPING LOCAL PLANS FOR CLIMATE
CHANGE MITIGATION BY 2020

The project location was the municipality of Volos,

Greece. The population population of ~145,000 (2011)

and a surface area of ~387 km?. Volos, a coastal city, is

Rlzomllos

S LlA“e\\ iyt @@' . . . : .
| w.m.ma\ﬁg"" Sl Wbl the capital of the Magnesia Regional Unit and consists of

: | an important agricultural and industrial center, while its
&A\ Jgalasts port provides a bridge between Europe, the Middle East

Alriros) T
Efyinougol x\hma s @100 v U .
MAGNISSIA %\ . mgnt and Asia.
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Development Step

Action 1:
Action 2:
Action 3:
Action 4:
Action 5:
Action 6:
Action 7:
Action 8:
Action 9:

Greenhouse Gas Inventory Development in base year

Projection of local GHG emissions

Identification of GHG emission reduction options

Economic and environment evaluation of GHG emission reduction measures
Defining priorities for GHG emissions reduction measures

Public consultation and finalization of the Local Action Plan
Implementation

Communication and dissemination

Evaluation
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Considering the national GHG emission obligations
and the carbon footprint of the Volos area, the
overall goal of the Local Action Plan on Climate
Change for the greater Volos are is reduce GHG
emissions by 7% below 2007 levels by 2020.
According to current estimation GHG will be
reduced by 70,000 tons CO,eq by 2020.

EMISSIONS

GHG

TIME

TARGET SETTING
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The LAP explicitly presents the selected measures (49 proposed in total) that were grouped in six

sectors:

® Buildings : The measures aim at enhancing the energy efficiency of the buildings through
energy conservation, renewable energy applications (e.g. solar collectors, photovoltaics) and
energy efficient systems (e.g. cogeneration). The proposed actions refer to (i) building shell (ii)
cooling and air conditioning systems, (iii) energy generation and consumption and (iv) new
building infrastructure.

®* Transportation : The measures focus on three targets: (i) increase energy efficiency of
municipal vehicle fleet (ii) invest in transit improvements and infrastructure (iii) initiatives to

citizens.
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Water supply and sanitation : The measures mostly relate to the operation of DEYAMV
enterprise (apart from its buildings and vehicles). The activities under consideration are the
water supply system, the sewage treatment plant and the energy production from renewable
energy sources.

Municipal solid waste : This sector provides measures to increase paper and biodegradable
waste recycling. These two solid waste fractions significantly contribute to methane emissions
when disposed to landfills.

City operation : This sector includes measures that reduce energy consumption in public
lichting and adaptation measures (urban tree planting).

Prospect actions : This sector provides the actions to be taken for future infrastructure,

including prospects in regards to land rehabilitation.
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The actors responsible for implementing the measures were classified in four broad categories:

Local government: The Municipality of Volos has the central role in the implementation, coordination
and monitoring of the proposed measures. In addition, the Municipality of Volos supports the
promotion of the actions that will be taken by residents and enterprises. The latter could be realized
through awareness campaigns and active policies (e.g. municipal taxes).

Public sector: public utilities such as DEYAMV (Municipal Enterprise for Water Supply & Effluent
Treatment and Discharge in the greater Volos area), ANEVO (Volos Development Company), the
University of Thessaly and the General Hospital of Volos. DEYAMV has a discrete role for the actions of
the sector “water supply and sanitation”.

Private sector: enterprises of the tertiary sector (banks, hotels, commercial shops, offices etc.)

Residents: citizens of the greater Volos area.
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Implementation of measures in the LAP

a) Management of organic waste (household bins and pilot composting plant)
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b) Recycling c) Reduction of electricity consumption in municipal lighting
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Implementation of measures in the LAP

d) Reduction of energy consumption in municipal buildings

By the end of 2011, ANEVO had implemented energy audits for 15 municipality buildings. After the performed
energy audit, two school buildings were selected by the Municipality of Volos. The contractor’s works included

insulation and changing of windows and frames.




e) Purchase of environmental friendly vehicles and promotion of environmental friendly driving

NS LA NWN

behavior
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f) Awareness raising activities to citizens and students

ATNABNKE EEOWONOMITLAL,
ENTTYEML LTON TRITOIEN TOMEA

Avénruln
Tonixcov Ixediwwv
yia Tav Melweon 12;

S

Khiparikiig AAAay!
péxpi o 2020

oy

O anpaciohon

OABOME SuvoLmd Oy OvICdNon

W AU GAOYAL OVOrIUO0oVIoG
10rwa 0t S BROoNC D 1o 2020

cuMm-LocAL

2020
SENEM

a1 A v
n Mot Yo arm bk
gt

c——

I —_ .

R eIl e I N -
D

— bt — e b2 St et
Pt maatet N YV eelT e b St
—————— . ot
s me s e b ———y =
N Vo e % e Se e a4 e
——

G mn g S e o b b ——
B e it

—— O W Te e W &
e N e — gttt vt S

1 r— S v f—— p— AT, I 1Y

o

HMMhianaoi Atinves Nevpefaiou Enargy Clans A

Lvhfénies e atpape

-50%

e




NS LA NWN

1ATINITHAINILUINIINITTIENUYBYANITOUN TLANUALUHUNTAANVLIDUNTEANTIVULEN JININEIVAT

uneATs9UIY
Nakhon §I Thammarat

f{’fwi’@awm&gﬂag}Eﬂamﬁuaanmmmﬂﬁmuéw Sorinaswaniiiud 7,393.89 An51s
Alaluns mieUszana 4,862,599.25 15 auadususu 27 vesusene waglugilu
Susudi 3 vosnald N15UIMNTIUNTAIUNTNA FAFULUUNTUNATOUAZNITUIMNS
519N1598MUY 2 SEAU AB SEAUTIIA Usenausme @us1an1suseandanin a1uiu
36 @IUTIVNT WALTEAUENE Usenaume 16 81Lne 127 fua 1,023 wiainu

Uszmmvalszsnsludminaivan J7uuAY
Ussnsnigenamzilouiu 1,401,303
Usznsushnbifidonnmeidouiu 183,571
vnvieudiamlne (Aguagiauil) 21,520
Vnvieuneny s CERTATEENER) 14,944
unYiAu1T (Aavsuagiaul) 2,814
FTWAYTTENTHIMLA 1,624,152




NS LA NWN

Funau UM TN ALLHLAAREIEaUNSEINYBIT TR devan

1: Uszillunisuaoeinusaunsyan a Ugnu

2: ﬁwéfmamzqLma'qLLazﬁaﬂiﬁmﬁﬁmﬁﬂéaaﬁwﬁauﬂﬁmﬂiuﬁuﬁ%’mfﬂ
3: ANAANSIUSHNUNTISaUNTZAN I UBUIARASU W.A. 2573

4: SEYNINTANS LAZANENINVDIIVIA LUNISARNNBLSOUNTLAN LazAdd1viuNe
5 AAVLNULAZIASUTIAITLAALIAY



NS A NWN

1: Uszillunisuasennaisounssan a Ugnu

JeminavarUassinesaunszan Wiy 6.22 MtCO,eq

nauvasnINTIY

UYnaunsUassinviieunszan (tCO.eq)

o
VOULYAN 1

=i
VOULYAN 2

=
VAULYAN 3

BASIC

BASIC+

Uselamifidiu (AFOLU)

5,549,832

1,815,394

L waNu wilwiidomasimun | 1,231,133 | 1,815394 | NO 3,046,527 3,046,527
(Stationary Energy) wlvsiitenanlviih 1,432,058
Il. 5YUes (Transportation) | visvmmuaands 1,882,031 NO 282,047 |1,882,0312,164,078
woadeiiintuludies | 306,282 943 | 307,225 | 307,225
lll. AsIANISTDILEE (Waste) .
Yaudsandindu NO
IV. NSZUIUMTPAAINNTIU NTLUIUNTHAR NO
waznsNaRAua IPPU) | Aqslen@ndios NE
V. mswnens Ul wagnsly | » ,
MIVUATDINAY 698,328 698,328

282,990 5,235,783 6,216,158




NS A NWN

2: daukazsTykrasazianssuninisUassinsaunszan lunuidmin

dyUnan1sAnyINIsUaREinwTaunsEaN

&, o 1 ' '
¢ dadaunnsuseeinviounszanuenausienanssuvesUsunansuaseingisaunszanlulgiu

A FYUEIMNIAUY
wilugramns sum skan
nduwluihinende
mM333lWaaInszuu Oil & Natural gas

wilugsiamsén 5.81%

nalunadug 5.58%
mauadnd 4.41%
nMsmzandn 4.16%

MIYUAININN 3.70%
Fanmindouazmsvsenita 2.85%
msléUuall 2.14%
Jamsvezfaeisiknau 2.07%
ATVUAINDINA 0.93%

msldusTonifiiu 0.53%
HAAWAIY 0.48%
MIVURNNNIZUUTI 0.34%

wa lumainens Ul wazuszag 0.13%

% nsudoeRnviEaunszanUasssinasva Lt W.A.2557 =

29.85%

V. mawnwes thisi uagmdléuselomiiion (AFOLU)
11.24%

II. msdnmseaade (Waste)

4.94% l

L WA (Stati E
1. Mswuds (Transportation) (Stationary Energy)

49.01%
3481%

6.22 MtCO,eq (U Basic+)




NS A NWN

3: AMAN1SAIUSUNIUAYISaUNTZAN LUBUIANDIU W.A. 2573

- . - -
. . dadrunmsUassinuisou
. o B . o L nanssunTsUasy
B uwidsnsudesdililyd co2 B mswasuulaimslduseloniiion @ Uadad nszanludwa 2573
10,000,000 — B e B vezinde B vide
¥ - MsTUSIMaInuu 2353%
# denau B neennd B mase <
9,000,000 — o waanulusmamnssa 17.66%
B 19519 B yeauu & S7lva Oil& NG 2
“ - wasnuluymnende 12.19%
= U B LNEeRINIsd B NAANANNIUY -
8,000,000 — - o do o 1 DD
E 9ndmnIsy W §5Aan1sfn B fiWnende sRunaIMTUREOu 8.78%
_ $2lna Ol & NG 7.39%
@ 7,000,000
o msi’nmsﬂqé’ﬁ 571%
O z .
c MSTUMIMANN 5.57%
S 6000000 ;
w MsTUSFIMIDINTF 443%
I
O 5,000,000 mMsImmMaudsinde 369%
)
-g-, wdanulussiamsn 3.55%
e . . .
€ 4000000 unasmsUsoanibile co, 3.00%
I~
< msdamsmeismsilinau 268%
® 3,000,000 - e
c mswdruwdans i Enmu 0.70%
2.000.000 waanulumsndamdsnu 0.62%
MITUFIMAITN 0.26%
1,000,000 wasnulunensns s 0.19%
mMsImmMsossinds 0.02%
0 MSIMMSFEITNNTINN 0.01%

2553 2554 2555 2556 2557 2558 2559 2560 2561 2562 2563 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573



NS A NWN

4: FEYNINTNT WASANENINVRITINIALUNITANAIFITOUNTEAN HazAudvang

ESKL_M11  BESKL M12  EiSKL M13  ESKL M14 i SKL M15
B sKL_ m16  lllskL_m17  MilsKL m18  llEsKL_M19 Wl SKL_M20
700,000 isKL_m21 Wl sKL_M22  WMiISKL_M23 = SKL M24 = SKL_M25

Uwe.
2557 2558 2559 2560 2561 2562 2563 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573
0 oA AT~ PATAY oA A
WOl g s A X A W
B %0 ﬁ w a o & v a v [ -
oo | ﬁ 0 fnsnImn1san Wvneesauly | Whvuneiidassdssnuilios
E P Y Y Y
~100,000 o N Q| feEaunszan nsaatgEenszan | lunisaanisannnviseu
: (MtCO2eq) (Fowaz) nszan (3ouaz)
- .7.2563 %38 A.A.2020 0.14 7 2.19
s
£
‘§ ~300,000 ‘ H| W.A.2573 %38 A.A.2030 0.65 20 8.16
=
S |
®
&
A
‘,,;. -400,000 I
z
[
=
-500,000 =
S SKLMO1  ZSKL M02 ¥ SKL MO3  BESKL MO4 % SKL MO5 L} ”H
¥ SKL MO6  #WSKL MO7  BESKL MO8 % SKL M09 & SKL M10 -
-600,000 o
- =



5: IAVIURNULAZIASUNIAILAALIAY

NS A NWN

Uhinuiwidsunszaniianas (fu andusulasenlun/d)

UATAT
2560 2561 2562 2563 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573
1 aslowdanluseseeaensu - 5318 10,636 22,574 32,692 42,595 52,499 62,761 80,057 91,491 102,925 109,399 115,874 122,348
11 m1Lﬁ‘uﬂszﬂn%mwnﬁ'l%'nﬁ'\mu'lumm'alamu - 5318 10,636 18,291 25946 33,602 41257 49270 64,318 73,503 82,689 86,915 91,141 95,367
12 maudabiiandsumaunilusimsiensu - - - 4,283 6,745 8,994 11,242 13,491 15,739 17,988 20,236 22,485 24733 26,981
malawdrmibonisnuizuasudsaindmiv
2 - 167 628 1,514 2844 3643 4,608 6,168 6972 7,386 7,719 7,873 8,040 8,191
GACRELT]
21 mﬂﬁuﬂixﬂnﬁnﬂﬂnﬁ'l‘l'fnﬁ'arlu'lunﬁim’m‘i’g - 167 628 1,465 2,766 3,540 4478 6,012 6,791 7179 7,486 7614 7,755 7,881
2.2 maudabhthihandaumawnuloninonuis - - - 49 78 103 129 155 181 207 233 258 284 310
3 mTrud - - - 3,672 51,957 79,325 99,651 110,918 117,895 132,736 148,992 163,314 171,537 174,840
31 mafulsAvdameesininfumausasud - - - 3,667 7,334 11,002 14,669 18,336 22,003 25,671 29,338 33,005 36,672 40,340
ATRRLTATIA AU M 3R AL T
32 n S, : - - - 5 11,626 23,244 29,691 32,772 36,082 39,642 39,647 39,652 39,658 39,663
UsedvanmaauasUaasniiuausn
maiudsumnuuunsdun s iivasdninmaa
33 R e N - - - - 32,997 45,080 55,291 59,811 59,810 67,424 80,007 90,656 95,207 94,838
uarlansa1iuaunn
4 manrsveads - 18,464 43,057 116,859 | 151,325 | 184,099 | 204,551 | 237,786 254,263 266,290 271,810 289,119 300,424 311,870
41 maastmnanaisveads - 10,548 21,096 31,645 42,193 45,712 49231 52,750 56,269 56,269 56,269 56,269 56,269 56,269
maflsAniamandansvends uazns
42 4 . » - 7916 21,960 78,981 102,899 | 132,154 | 149,087 | 163,590 176,549 188,576 200,096 211,405 222,710 234,156
atuayunrnousondelniiundaau
43 n"l?'a'ms’muazn"mhﬁ'mf"l Ao - - - 6,233 6,233 6,233 6,233 21,445 21,445 21,445 21,445 21,445 21,445 21,445
5 5u*‘| - - - - - - 3,903 7,540 11,176 14,813 18,450 22,086 25,123 29,360
51 mni‘im{uﬁﬁﬁm - - - - - - 3,903 7,540 11,176 14,813 18,450 22,086 25,7123 29,360
5 2 23949 | 54321 | 144,619 | 238,818 | 300,663 | 365211 | 425172 | 470364 | 512,716 | 555895 | 591,791 | 621,507 | 646,600




Our climate change team

Boonrod Yaowapruek Sittisak Sugsaisakon
Director Senior Manager

Boonrod@thecreagy.com  sittisak@thecreagy.com

Creative Energy

Energy and Emission Management

Renewable Energy, Energy Efficiency & Climate Finance Advisory
Policy Design, Analysis, Monitoring and Evaluation

Transaction Due Diligence & Management

www.thecreagy.com

32

The
reagy



