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The Economics of Climate Change
at ADB

Support adaptation and low carbon planning,
and inform policy making

Share knowledge and build capacity, based on
research focusing on economic aspects

Raise public awareness about climate change

challenges and opportunities




Why economics?—it helps answer
important policy questions

How much would climate change cost us?
Is it worth taking action?

To what extent and when?

What and where first?

What are the levels of investment and financing
needed?

What policies will help ensure consistency
across adaptation and low carbon agendas?
ADB




Regional Studies

SE Asia (completed)

— Phase ll: Strengthening Planning Capacity for Low Carbon
Growth in Developing Asia (started in Q1 2011)

South Asia

— Part | — Cleaner Technologies and Options (completed)
— Part Il — Adaptation and Impact Assessment (tbc Q1 2013)

Pacific (tbc Q4 2012) — impact and adaptation
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Central and West Asia (started in Q3 2012)
ADB




Strengthening Planning Capacity for
Low Carbon Growth in Developing Asia:
Project Overview




Project Objectives

e Customize low-carbon growth planning tool
that is transparent, flexible, and user-friendly

 Help update low-carbon growth roadmap and
evaluate targets/plans

 Provide hands-on training to enhance the
capacity of relevant agencies and institutions to
maintain and utilize models and database




Project at a Glance

Participation: Indonesia, Malaysia, Philippines,
Thailand, and Viet Nam

Funding: Japan, UK, and ADB

Component: tools, training, and analysis

Sector: Energy (power, transport, household)

and LUCF
Implementation: Jan 2011-Sep 2013




A suite of tools (Indonesia case)

Climate change, development and policy scenarios

v v
Computable General Equilibrium Model
Integrated
Malaysia Philippines Thailand Viet Nam RoW Assessment Model
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Towards a hybrid framework—why?

Capture interactions between market-based
instruments and technology options

Capture macro-economic changes (technical,
prices, elasticities, structural, GDP growth) and
impacts on energy systems and options

Capture the impact of LC technologies on non-
energy sectors, and the economies
(employment, welfare, trade, etc)

Capture (strategic) interactions among

countries, regional cooperation, policy spill seuis
effects




? Instructions and Help

. RunGTAP: ASA7X5/GTAP Numeraire shock

Title RunGTAP

Shocks

Version Closure Solve Results

= Choose akernate source data folder

il Read aggregation scheme from file

&@ View/change regional aggregation

& Vievy/chanae sectoral agareaation

Export  History

Search Programs  Help

Header‘TvoelDimensinn | Coeff ‘ Total ‘ Name
CTVD RE REG*EGYCOM CTAXVAL2 0 total value of carbon taxes in M USD
NCTD RE REG NCTAX2 0 Domestic nominal carbon tax in USD per ton of C.
RCTD RE REG RCTAX2 0 Domestic real carbon tax in USD per ton of C.
CH4S RE PROD_COMM_HH*REG CH4_S_EM 1613.96 (CH4 sectoral emissions
CH4T RE REG CH4R 1613.96  CH4 Total emissions
Cco2 RE REG*EGYCOM Cco2 7734.42 CO2 emissions in M tons of C
CO2A RE  REG*TR_COM_HH rCO2A 7734.42  CO2 emissions in M tons of C by sector
CO20 RE REG CO2TOT 7734.42 CO2 emissions queta (M tens of C)
CO2R RE EGYCOM*TR_COM_HH*REG rCO2 7734.42 CO2 emissions in M tons of C by sector and EGYCOM
CO2T RE REG Co2TOT 7734.42  total CO2 emissions in M tons of C
CSTK RE  TVINTAGE*ENDW_COMM*TREEMGMT*REG TMCStk_DGTM 553813.13 DGTM data categories: 2. CO2 stock, in m. tons of C
CTLY RE REG*EGYCOM CTAXVAL 0 total value of carbon taxes in M USD
CTRA RE REG CO2TRAD 0 value of permit trading in M. 2001 USD
CVOL RE REG*EGYCOM CDCVOL 12530.85 demand of energy comm (Mtoe)(exd. crude oil to P.C)
CWFD RE  TRAD_COMM*PROD_COMM*REG CWFD 6156.00 carbon tax power on domestic uses by firms
CWFI RE TRAD_COMM*PROD_COMM*REG CWFI 6156.00 carbon tax power on imported uses by frms
CWGD RE TRAD_COMM*REG CWGD 324.00 carbon tax power on domestic demands by government Fle Contents Ewport Hstory Search Programs Hep 5
CWGI RE TRAD_COMMZ*REG CWGI 324.00 carbon tax power on imported demands by government Hrione (v |1 b AIREG _[v| Al TR_COM_HH
CWPD RE TRAD_COMM*REG CwWPD 324.00 carbon tax power on domestic demands by households rCO2A |4 Lwestmck‘ 5 Timber | 6 Cua\l 7ol ‘ 8 Gas ‘ 9 ol Pctsl 10 E\ufue\sl 11 Nuclear‘ 12 Su\ar‘ 13 Wind ‘14 Hvdrcl 15 OthEIv‘ 16 Heavy md‘ 17 Light mdl 18 Services ‘ 19 HH ‘ Total ‘ &)
CWPI RE TRAD_COMM=*REG CWPI 324.00 carbon tax power on imported demands by households 1 USA 3.1 05 03 54 163 200.3 0.0 0.0 0.0 0.0 0.0 619.4 187.0 35.7 357.1  279.7 1714.4
DEBT RE REG DEBT 0 Initial Debt level 2 WEURO 3.1 08 00 35 72 193.2 0.0 0.3 0.0 0.0 0.0 258.0 151.8 30.8 219.5 1954 1072.5
DFNC RE  TRAD_COMM=PROD_COMM*REG VDFA 40242258.73  domestic intermediate inputs net of C tax 3 EEURO 1.3 0.3 04 00 09 26.7 0.0 0.0 0 0.0 0.0 72.5 20.7 4.5 202 205 170.1
DGNC RE TRAD_COMM=*REG VDGA 6909615.77  domestic purchases by government net of C tax 4 KOSAU 11 03 06 07 58 64.0 0.0 0.0 0.0 0.0 0.0 146.6 62.0 6.0 525 313 373.0
DPNC RE TRAD_COMM*REG VDPA 22402820.20  domestic purchases by households net of C tax 5 CAJANZ, 0.5 09 02 35 83 114.7 0.0 0.0 0.0 0.0 0.0 130.6 105.3 16.1 111.8 695 566.0
DPSM RE REG DPARSUM 18.00 Sum of Distribution Parameters in Household Demand System 6 TE 2.8 1.6 06 6.1 12.1 101.0 0.0 01 0 0.0 0.0 325.2 96.1 151 103.9 953 766.6
DVER RE 1 VERNUM 5.00 Format of GTAP data 7 MENA| 0.5 0.0 0.0 63 81 78.1 0.0 0.0 0 0.0 0.0 129.9 83.6 9.4 76.1 758 470.9
DVOL RE REG*EGYCOM DVOL 16088.19  volume of domestic production (Mtoe) 8 S5A 0.1 00 00 15 17 1.4 0.0 0.0 0.0 0 0.0 85 44 2.4 151 107 46.3
EMIC RE REG*EGYCOM EMIC 1353.76  Emission coefficients in M tons of C. per Exajoule 9 SASIA 0.0 0.0 0.0 0.0 0.2 1.7 0.0 0.0 0.0 0 0.0 13.4 12.2 1.2 10.0 7.5 46.7
EVCN RE EGYCOM*TR_COM_HH*REG ENERCONS 12530.85 Energy volume consumption in Mtoe 10 CHINA| 49 2.3 240 8.2 16.4 252.6 0.0 0.0 0 0.0 0.0 651.9 312.0 31.8 94,1 93.8 1509.7
EVFA RE ENDW_COMM*PROD_COMM*REG EVFAX 36200791.86  Endowments - Firms' Purchases at Agents' Prices 11 EASIA| 0.0 0.0 0.0 0.0 02 35 0.0 0.0 0.0 0 0.0 127 16.7 22 10.0 29 482
EVOA RE ENDW_COMM*REG EVOAX 27920242.69  Endowments - Output at Agents' Prices 12 IND 0.0 0.0 04 07 1.2 31.1 0.0 0.0 0.0 0.0 0.0 165.9 48.9 8.4 231 36.0 315.6 i
FGSS RE PROD_COMM_HH*REG FGAS_S_EM 142.36  FGAS sectoral emissions 13 IDN 0.0 02 0.0 06 13 119 0.0 0.0 0 0 0.0 2.7 215 42 167 156 962
FGST RE  REG FGSR 142.36  FGAS total emissions 14 MYS 0.0 0.0 0.0 00 0.0 4.4 0.0 0.0 0 0 0.0 10.9 7.9 15 84 50 381
IFNC  RE  TRAD_COMM*PROD_COMM*REG VIFA 8332813.90 imported intermediate inputs net of C tax 15 PHL 0.0 00 03 04 04 0.2 0.0 0.0 0 0 0.0 6.8 2.3 0.9 5.8 29 201
IGNC RE TRAD_COMM*REG VIGA 156499.32  imported purchases by government net of C tax 16 THA| 0.2 0.0 0.0 0.4 1.4 55 0.0 0.0 0 0 0.0 17.2 12.2 3.0 12.6 6.1 59.5
IPNC RE TRAD_COMM=*REG VIPA 2771345.82  importad purchases by households net of C tax 17 vaM| 0.0 0.0 00 0.0 00 0.3 0.0 0.0 0 0 0.0 47 6.4 12 5.1 35 215
AL GE  GEEEGHTE il T W o ey DT () 18 LACA 2.3 03 01 88 115 547 0.0 0.0 00 00 00 743 74.6 8.2 89.4 674 390.1
N20S RE  PROD_COMM_HH"REG N20_5_EM 813.07  N20 sectoral emissions Total 20.0 7.4 274 461 928 11453 0.0 04 00 0.0 0.0 26722 1225.6 182.4 12314 1019.0 7734.4
MN2OT RE REG N2OR 813.07 N20 Total emissions
NCOE RE  NCO2*ENDW_COMM®PROD_COMM®REG ~ NC_ENDW_CEQX 1083.62 MNon-CO2 emissions assoc. with endowment by industries-M. m)
NCOF RE  NCO2*TRAD_COMM®PROD_COMM®REG ~ NC_TRAD CEQc 485.86 MNon-CO2 emissions assoc. with nput use by ndustries-M. m.to)
NCOO RE  NCO2*PROD_COMM®REG NC_0Q0_CEQc 990.45 MNon-CO2 emissions assoc. wih output by industries-M. m.ton (

RE  NCO2*TRAD_COMM®*REG NC_HH_CEQc 945 MNon-CO2 emissions assoc. with input use by households-M. m.
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. Power.xlsm - Microsoft Excel -

- EM E My [SE L e = 0 | e - &
NG HB § @GS 05N MER L R
S |
—/ Home Insert Page Layout Formulas Data Review WView Developer Macros EFFECT Model W - 9 X
H summary D Power D Industry __ﬂ Select Calculation = | (B Run Scenario 1 D Scenario Analysis Calculator Qj) General Help | |(%ig Protect Sheet 1] view side by Sid
= it i Iy v y side
E General D Households |:| Agriculture || || Specifications ~ i‘? Run Scenario 2 i“? MAC, Carbon price and IRR b ? Page Topics £ New Window 13, Synchronous Scrolling
X Quit EFFECT D Nonresidential D Transport Jﬂ Other Sheets ~ i‘j‘ Run Current selection '__':IJ Switch Window ~ ++ ndows SC
Sectors Power Analysis
D5 v Jx | ¥
1] C u] E F G H | J K L M il u] P G & g T
i Marginal Abatement Cost, Carbon Price and IRR Calculator
2 Pertorm
3 thesed
4 1 Select technologies to be comp Coal - SunCi-500 jl Gas - SingleCycle - 100 j =
5 1 T
g 2 Sat options in the Control Panel as required  See Her 2 Control Panel
7
_ Cu"entlw HEFe[ence I:ase 1uz Discount Hate
2
k] Use fized discount rate For financial analysis
10 3 Choose installed Capacity of Option A i ™ Yes FALSE .ﬂ.nnual o
1 -17rg IF™fes" is not selected, uses year-by-year assumptions from the GenerallEcon sheet
iz 4 Push Button to set Capmcity ar Cpren Bl agady E7T.8 T
13 [ARIEL] Use fized discount rate for aceruing benefits from carbon
[ ™ Yes FALSE Annual %
16 [ Total Generation [based on lifetime of Option &) | | 16,7793 | wEgaral | Aume | Gith [F**fes" iz not zelected, uses year-by-year assumptions from the GenerallEcaon sheet
16
17 MEY fn goar § ffiscconted cash Howi Use fized fuel price
12 Tewt Flant Irvestment 52160 44872 TR EFF [E+0E] Current [ Change to Current Change to
| 18 Ciost of Renowation ar Fetrofit 405 i A0 EFF [E+0E] Fuel cost at Flant [ 3 ] | EFFft [ 2235333703 [
20 Fiesidual Walue of new plant B et EFFP [E+08) Leawe blue cells blank touse year-by-year assumptions from the GenerallEprice sheet
2 Residual Value of renovated plant 0.0 i} EFF [E+0E) LA, LATpARTE
22 D&M Figed 5374 1.7 AT EFF [E+08)
e D&M W ariable 413 E80.8 2595 EFF [E+08) su 2 Calculate IRR
] Tatal fuel cozt at Plant 15663 16,704.0 -15,138.7 EFF [E+08)
25 Tatal Expenditure 7ra05 220982 14 3062 EFF [E+08) Select “Yes" in “Use fized dizcount rate For financial analysis™
26 Select Option A or Option B
E 27 LT e Emissions fundisecontod) Push Button to Calculate‘lﬂﬂ—l US$ cikih 10
28 LCA Upstream Emissions for new plant 1723 18458 -1E72A Gg
28 LEA Upstream Emizsions of Fenowation or Retrafit 0.0 i 0.0 Gig Total Expenditure Calcula® IRR 2203658 |EFF [E-IE)E
a0 Total ©0Ze emissions from bath fuels 107.162.7 58,4611 SEAE G Taotal Income at LS 10 17,7261 |EFP [E+0EY IV
] Total CO2¢ Emissions 1073267 100:307.0 70187 IGig Hlet prafit I Option A 43717 |EFF [E-08
32 0.3z7 0.E0 = .
33 Hreakeven Frice of Carben IFF * Option B 443
24 Price of COZe per Gg to give same net discounted walue to both Opticns 72 EFF [E+0E]Gg
& Enchange Rate 45 EFF {US0O
36 Price of CO%e per ton to give same net dizcounted value ta bath Options 1599.8 usocoz
i
a8 Aarginal Abatement Eost
38 Dizcounted Expenditure difference f Undiscounted CO2 Emissions 20
40 Exchange Rate 45
Dlimamurkad Curamdibues dillaranas 1 ndi=asomkad 000 Emiemimene N
M Supply “LDC -~ NewPlants .~ UnitEfficiency . Units - LoadDisp . Qutput . Results .~ Scenario_Analysis | MAC_Analysis [N m 0
(e O === O




Fas - k| ¥
B C D E F G H J K L M N 0 P Q R 5
12 _ Units \ Year Baseline |Scenario 1: Calculating on Average Energy plus 5% spinning reserves in 2012
13 2009 2010 2011 2012 2013 2014 2015 2016 2
14 Constant Peso of year:
15 =
16
17 All Sector GWh | 37.027| 42590  45328)  48021] 50794] 53712 56704 60136 63
18
19
20 O
21
22
23 Supply Shortage % 2150%)  -12.06%| -1847%| -15.91%| -5.00%| -3.00%] -1.00%] 0.00%] 0
24 Safety Factor reserve for forecast erors| 1 % 0.0% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 3.50% 34
25 Percentage that can be satisfied by lowering frequency| 1 % -3% -3.00% -3.00% -3.00% -3.00% -3.00% -1.00% -1.00% 1L
26 Spinning tertiary resernve % 0.0% 0.00%| 000%| 000%] 000% 000% 000% 000% 2f
27 Total Spinning Resenve % 2450%)  15.06%| 2147%| 18.91%|  B.00%| 6.00%] 200%| 250%] A
|
28
29 [#TSD All Sector - Supplied Demand [ 27.956 36.176]  35596] 38941 46730] 50489 55569] 61640 67,
30
3 Surplus (Shortage is negative) [ -64140] -9732.0] 90808 40635 -32227] -11341]  15034]  31¢
32
B [Demand Supply(Real)
il 34
35 All Sector - Supplied Demand GWh [ 402416]  41698.2] 431326 438921 46403.0] 46403.0] 50867.0] 57104.0] 692
36
37 Surplus (Shortage is negative) GWh 32143 8914]  -21956] 41292 43907] -7308.6] -58366] -30322] 53
38 Surplus (Shortage is negative) % 8.68% 209%|  484%|  860%| -8.64%| -1361%| -1029%| 504%| B
39
40
il 41 First Year when supply exceeds average yearly demand 2036
42
43 System Load Factor % [ 79.18%|  79.18%| 79.18%| 79.18%| 79.18%| 79.18%[ 79.18%[ 79.18%[ 79.1
44
45 Equivalent Capacity [ 40304 52154] 51319 56140 67371 72789 80114] 88865
46
‘4? Additional reserve Capacity % L] | 0% 0.00%| 0.00%| 000% 000%  000% 0.00%|  0.00%]
48
49 Required Capacity MW [ 40304 52154 51319 56140  67371] 72789  80114]  8886.5]
l_:n< L TransDist | Supply . LDC . MewPlants .~ UnitEfficiency . Units . LoadDisp , Qutput . Resufts Scenario_Analysis MAC_Analysi
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Progress and Timeline

15t Regional Consultation Meeting (Jan 2011)

2"d Regional Consultation Meeting (March 2012)
15t Regional Capacity Building (March 2012)
National capacity building workshops (July 2012)
Development of tools (on-going)

Further training/consultation (Q3 2012—Q2 2013)
Complete suite of tools v.1 installed (Q2 ZOI(M

Launch and dissemination of tools v.1 (Q3 2




Thank You!

Contact:
ssuphachalasai@adb.org




