TIMES Elastic Demand Extension in ANSWER-TIMES (Revised Dec. 2011)

Introduction

The purpose of this note is to briefly describe how to invoke the TIMES Elastic Demand
Extension in ANSWER-TIMES.

For an explanation of the TIMES Elastic Demand Extension see:

e Chapter 6 of “Documentation for the TIMES Model — Part I” (authors Richard Loulou,
Uwe Remme, Amit Kanudia, Antti Lehtila, Gary Goldstein), which can be downloaded
from the ETSAP website as TIMESDoc-Intro.pdf, and

e Section 3.1 of TIMES Version 2.8 User Note “User Control Switches in TIMES” (author
Antti Lehtila), which can be downloaded from the ETSAP website as TIMES-Control-
Switches.pdf.

For a concrete example demonstrating how to carry out a TIMES Elastic Demand model run, see
the online Case EX4-7PERSVBP, the non-BASE scenarios ELAST-DM and CO2LIMIT, and the

online Cases ELAST-DM and ELAST-DM-CO2 in demonstration database Example4-v672.mdb.
TIMES Elastic Demand Extension in ANSWER-TIMES - Overview

The essence of what is required to carry out a TIMES Elastic Demand model run is summarized
in section 3.1 of TIMES-Control-Switches.pdf, though restated here in a slightly different way:

Baseline / Elastic Demand Model Run ANSWER-TIMES Model
Variant Specification
Option Button Selected

Run a baseline scenario with $SET TIMESED ‘NO’ causing the (& Save Hase Frices for Elasfic
TIMES model generator to save the base price levels from the Demand
baseline scenario run to file com_bprice.gdx.

Run an elastic demand policy scenario with $SET TIMESED YES ¢ Elastic Demand [Heading
that reads the base price levels in file com_bprice.gdx and uses Baze Prices]
these as reference prices for an Elastic Demand run.

That is, prior to undertaking an Elastic Demand model run, you must have previously used Run
Model to carry out a run in which you saved the base prices that are to be used as reference
prices to file com_bprice.gdx.

Carrying out an ANSWER-TIMES Model Run to Save Base Prices to file com_bprice.gdx

To carry out an ANSWER-TIMES model run to save base prices to file com_bprice.gdx:

¢ Invoke Run Model to display the Run Model form, and select the desired Run (Case) to
be used to generate the Base Prices.

| Specify Maodel Variant..

e Click on the : I button to display the Model Variant Specification form.

= fave Hass Prices tar Elasticg
Demand option

e On the Model Variant Specification form select the
button.
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e Click the [OK] button on the Model Variant Specification form to return to the Run Model
form.

e Click the [OK] button on the Run Model form to initiate a model run that will save base
prices to file com_bprice.gdx (from where they can subsequently be used as reference
prices for an Elastic Demand run).

For the demonstration database Example4-v672.mdb, if you invoke Run Model and use the

ml button on the Run Model form to select Run (Case) EX4-7PERSVBP, and then
| Specify Maodel Y ariant... I

click on the button to display the Model Variant Specification form, you will

see:

Model ¥ariant and Objective Function Specification

TIMES Model Yariants and Objective Function Options for case EX4-FPERSYBF are displayed in Edit mode.
— Model ¥ariants
. < ave Baze Prices for Elastic Elastic Demand [Feading
€ Mo Elastic Demand G?Demand Base Prices]
S —

[ Climate

' Mo Damages in Dbjective " Damages in Objective LP " Damages in Objective NLP

[ Discrete Capacity Investment

r Endogenous Techhnology

Learning [ETL]
" MaCRO
&' Mo Stochastic/Tradeoff " Stochastic ' Tradenff/S ensitivity Analysis
S : - ) Restart

[ Fix Initial Periods (FI<BOH] Fim Up To I G0 File: | Bronze. . |

[ Time-Stepped Solve TimeStep: I_ Overlap: I_
— DObjective Function Options

— OBJ Formulations Dizcounting

@ aUT0  5TD O MOD 0 ALT LM ’7'.“ Statof Year % Middle of Year ¢ End of Year

— Dptimizer Model Yariant Description
ILP— SaveBPriceElaztDem oK |
Cancel |

(Run (Case) EX4-7TPERSVBP was created by first selecting Run EX4-7PER as the desired Run
to be used to generate the Base Prices, and then for purpose of easing the explanation in this
documentation, changing the Name on the Run Model form from EX4-7PER to EX4-7PERSVBP
so that both of these Runs (Cases) are online in database Example4-v672.mdb.)

After clicking on the [OK] button on the Model Variant Specification form to return to the Run
Model form, the top part of the Run Model form will appear as follows:
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E Run Model =] E3

— Model Run Details
Name: |Ex4-TPERSVEP
Description: |e>:amp|e4 demonztration database, BASE scenario for 7 periods up to 2080

Comment: |5 ave Base Prices for Elastic Demand

K

——
- Specify Model Y ariant. .. SaveBPricW
Specify MIE T :
Scenarioz comprizing thiz ran: Add.
Hame | D ezcription | M odified |
EQeasE exampled demonstration database 2010406414 2248 HL”T'
(=

The textbox displaying SaveBPriceElastDM indicates in ANSWER-TIMES that the model run will
save base prices to file com_bprice.gdx.

You should carry out Run Model for Case EX4-7PERSVBP so that file com_bprice.gdx
containing base prices (subsequently to be used as reference prices for Elastic Demand runs
ELAST-DM and ELAST-DM-CO?2) is created in sub-folder Gams_WrkTI on your PC. You might
like to check that:
e ANSWER-TIMES has inserted the line $SET TIMESED ‘NO’ in the GEN file that controls
the TIMES GAMS model run by opening the file EX4-7PERSVBP.GEN with a text editor;
and

e File com_bprice.gdx has been created in sub-folder Gams_WrkTI on your computer.

Specification of Elastic Demand Extension Data Parameters in ANSWER-TIMES

The TIMES Elastic Demand Extension involves 4 Data Parameters, as follows:

Elastic Demand Data Parameter | Description

COM_ELAST Elasticity of demand
COM_ELASTX Elasticity shape of demand
COM_STEP Step size for elastic demand
COM VOC Variance of elastic demand

(The Elastic Demand Data Parameter COM_ELASTX is for advanced users.)

Elastic Demand Data Parameters may be specified on either the Commaodity tab, or on the
Parameter tab.

Commodity Tab

On the Commaodity tab, specify that Elastic Demand applies to particular Demand Commaodities
by selecting those Commodities and using the AddRow in the Time Series spread to add
parameter instances for COM_ELAST and COM_VOC, and the AddRow in the TID spread to add
parameter instances for COM_STEP.

e For the demonstration database Example4-v672.mdb, if you make the non-BASE
scenario ELAST-DM the editable scenario, move to the Commodity tab and select
demand commodity TX (Automobile Transportation), you will see that the above Elastic
Demand Parameters — except for COM_ELASTX — have already been specified for
commodity TX. See the screen snapshot on the following page.
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Eloball TimeSlice Commodity |Comml3|oup| Plocessl TradeProcess | C

e Similarly valued parameter instances have also been specified for the demand
commodities RH (Residential Heating) and RL (Residential Lighting).

Parameter Tab

[tems Filter
@ Sets ¢ Hamed || #4111 Commodivies (COM) x| __ SeisFier || Hemedkiern. |
Name | Fiegion | Dezcription | Status |~ ~Item Manageme.nti
B HCO IMPEXP Coal O ey sets? |
B HCOo REG Coal
HEAT REG Low-Temp Heat New... | Copy... | Delete | Browse
ETLD |F:4EEE><P gﬁdm Power SelsctAlltems | bove.. | RES
oiL REG oil
RH REG Residential Space Heating 2]
A REG Residertial Lighting M
Automobile Transportation
[ IhADED [ ——— e
Subset Parameters: |+C  Commodity, Specific j ITS,TID data j il
Scenario Parameter Region Commodity | Comma | TimeSlic |lemé |I/E 1930 2000 2010 2015 2020 2035 2080 2065 2080
M_|ELAST-DM |COM_ELAST ? |REG X ANNUAL LD 1] -0.3000| -0.3000] -0.3000, -0.3000| -0.3000{ -0.3000{ -0.3000| -0.3000| -0.3000
BASE COM_PROJ ? |REG X B B 1] 5.2000 7.8000 11.6900 11.6300| 11.6300) 11.6800| 11.6500| 11.6500
M _|ELAST-DM |COM_VOC ? |REG X LD 1] 0.9000, 0.9000] 0.9000] 0.9000| 0.9000| 0.9000| 0.9000| 0.9000] 0.9000
W |ELAST-DM |[COM_WOC ? |REG T UFP 1] 0.3000 0.9000] 0.3000 0.9000] 0.9000] 0.3000| 0.9000{ 0.3000 0.9000
Add |ELAST-DM | ?
Scenario Parameter Fegion ‘ear Commodity | ltem3 “Year ItemS Itemb Walue
B&SE COM_GMAP 7 |REG TA DEM - 1
M_|ELAST-DM |COM_STEF 7 |REG = Lo 10
M_|ELAST-DM [COM_STEFR ? |REG A UF 10
Add |ELAST-DM | IS

The Parameter tab offers the convenience of being able to see all instances of Elastic Demand

parameters in the database (for the currently selected scenarios) and also provides a convenient
way of adding these parameters for multiple Demand Commodities. On the Parameter tab, drop
down the long combobox, and select the Elastic Demand Data Parameters setting:

Elnhall TimeSIiceI Enmmudil_l,ll Enmmﬁmupl Pmcessl TladercessI Ennsllaintl Stochastic Parameter |

— Itemns Filker

f+ Setz " Mamed ||*4ll Data Parameters j |

%411 Darta Parameters -~

Name Climate Data Parameters I
ACT_BHD Damage Data Parameters

ACT_COST Discrete Capacity Investment Data Parsmeters

ACT_CUM stic Demand Data Parame 2

ACT_EFF Endogenous Technology Learning (ETL) Data Parameters

CAP BMD FIXEOH and Time-%tepped Data Parameters pen
CM_CONST MACRO Data Tarameters =

This provides the convenience of displaying just those Data Parameters that are specific to the
TIMES Elastic Demand Extension:
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Eluhall TimeSIiceI Commodity | CommGroup | Process | TradeProcess | Constraint | Stochastic Palameterl

— Itemsz Filter
) Setz ' Mamed
M ame | Dezcrphion | Stabus
COM_ELAST Elaztizity af demand I
COM_ELAST Elasticity shape of demand
COM_STEF Step zize for elastic demand b
COM_WOC Wariance of elastic demand b

Now use the AddRow facility to specify Elastic Demand Data Parameter instances as required.

e For non-BASE scenario ELAST-DM as the editable scenario, if you move to the
Parameter tab, select the Elastic Demand Data Parameters setting and click on the

Select All [tems

button (and change the setting to
displayed all of the Elastic Demand Data Parameter instances:

), you will see

ﬁlohal' TimeSIicel Cnmmudilyl Commﬁmup' Pmcessl Tladercessl C i | Stoch P |
Items Filker
= Sets  {* Mamed IElast,ic: Demand Data Parameters j Sets Filter | Hamed Fiter |
Mame | Diescription | Status I —Ilam.ManagEmenti
COM_ELAST Elasticity of demand b Al 4 items selected Sets? |
COM_ELAST= Elasticity shape of demand
COM_STEP Step size for elastic demand ] [ | Capy.. | Delete | Erowse
B coM_voc Wariance of elastic demand b C clect Al lterns | Move,. RES
ITS,TID data 'I
Scenario Paramneter Region Cormiodity | TimeSlic |Limit  [1/E | 1330 2000 2010 2015 2020 2035 2050 2065 2080
M_|ELAST-DM |COM_ELAST ? |REG RH AMNUAL [LO 1] -0.3000| 40.3000) -0.3000) -0.3000) -0.3000) -0.3000) -03000| -0.3000] -0.3000
M |ELAST-DM |COM_ELAST ? |REG RH AMNUAL [P 1] -0.3000| 0.3000) 03000 -0.3000) -0.3000) -0.3000) -03000| -0.3000] -0.3000
M |ELAST-DM |COM_ELAST ? |REG RL ANNUAL [LO 1] -0.3000| -0.3000) -0.3000) -0.3000) -0.3000) -0.3000) -03000| -0.3000] -0.3000
M |ELAST-DM |COM_ELAST 7 |REG RL ANNUAL [P 1] -0.3000| -0.3000) -0.3000 -0.3000) -0.3000] -0.3000) -03000| -0.3000] -0.3000
M _|ELAST-DM |COM_ELAST 7 |REG T+ ANNUAL [LO 1] -0.3000| -0.3000) -0.3000 -0.3000) -0.3000] -0.3000) -03000| -0.3000] -0.3000
M |ELAST-DM |COM_VOC 2 |REG FH - Lo 1] 03000 0.9000) 09000 05000 0.5000) 08000 03000 03000 0.3000
M |ELAST-DM |COM_VOC ? |REG FH - up 1] 03000 0.9000) 09000 05000 0.5000) 08000 03000 03000 0.3000
M _|ELAST-DM |COM_VOC ? |REG RL - Lo 0 0.3000) 0.9000] 0.9000] 05000 0.9000] 09000 030000 0.9000] 05000
M_|ELAST-DM |COM_VOC ? |REG RL P 1] 09000 0.9000) 09000 05000 0.59000) 09000 045000 08000 0.9000
M_|ELAST-DM |COM_VOC ? |REG T Lo 1] 09000 0.9000) 09000 05000 0.5000) 089000 08000 08000 0.5000
M_|ELAST-DM | COM_WVOC ? |REG T P 1] 09000 0.9000) 09000 05000 0.5000) 089000 08000 08000 0.5000
Add |ELAST-DM | ?
Scenario Parameter Fiegion Commadity | Limnit Walue
M_|ELAST-DM |COM_STEP ? |REG RH La 1n
M_|ELASTDM |COM_STEP ? |REG RH P 1n
M |ELASTDM |COM_STEP ? |REG RL Lo 10
M _|ELAST-DM |COM_STEP ? |REG RL up 10
M _|ELAST-DM |COM_STEP 7 |REG T+ Lo 10
M_|ELAST-DM |COM_STEP 7 |REG TH 11 10
Add |ELAST-DM ~| 7 - A -

This Parameter tab display indicates that Elastic Demand Data Parameter instances are
specified for RH, RL and TX.

Specifying an Elastic Demand Model Run in ANSWER-TIMES — with no policy measure

It is good practice, before carrying out an Elastic Demand model run that also involves a “policy
measure” (such as an emissions constraint or an emissions tax) and where some of those
Demands that are Elastic might respond to the “policy measure”, to first carry out an Elastic
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Demand model run without any “policy measure” and check that this run lines up well with the
business-as-usual run used to generate the Base Prices. This is the Run (Case) ELAST-DM in
demonstration database Example4-v672.mdb.

To specify in ANSWER-TIMES that a TIMES model run uses the Elastic Demand Extension, click

on the | S pecify Model Variat..

i lazhic Demand [Reading;
Hezs lee) : option button.

: I button on the Run Model form, and then select the

e For Run ELAST-DM as the current run on the Run Model form, this displays:

Model ¥ariant and Objective Function Specification

TIMES Model ¥ariants and Objective Function Options for caze ELAST-DM are displayed in Edit mode.

— Model Variants

£ Mo Elastic: Demand

e Save Baze Prices for Elast
Demand

" Climate

* Na Damages in Objective

" Damages in Objective LP

" Damages in Objective MLP

[ Discrete Capacity [nvestment

r Endogenous Technology

Learning [ETL]
[T MACRO
* Na Stochastic/T radeaff " Stochastic = Tradeaff/Sensitivity Analysis
s . ) ) Restart
[ Fix Initial Periods [FIXEQOH) Fix Up Ta: I GDX File: | Browse... |
[ Time-Stepped Solve Time5Step: I Overlap: I
— Objective Function Options
— OBJ Formulations Digcounting
& aUT0 © 5TD  MOD ALT € LIN (r‘ Start of Year ¢ Middle of Year ¢ End of Year

— Dptimizer

Model Yariant Description

ElasticDemand

——

Ok |

Cancel |

Click on the [OK] button on the Model Variant Specification form to return to the Run
Model form, ensure that the scenarios comprising the run are BASE and ELAST-DM:

Scenarnios comprizing this run:

M arne | Description | h odified |
CEApasE exampled demonstration database 20012/ 1308
ELAST-Dibd Elastic Demand Parameters 201112420 2240

and click on the [OK] button of the Run Model form to carry out Run Model using the

Elastic Demand Extension. As noted previously, an Elastic Demand run requires that a
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preceding baseline model run has created file com_bprice.gdx (containing base prices
to be used as reference prices for the Elastic Demand run).

o ANSWER-TIMES then ensures that the control variable TIMESED is set to YES by
inserting the line $SET TIMESED ‘YES’ in the GEN file that controls the TIMES GAMS
model run. This can be seen by opening the file ELAST-DM.GEN with a text editor.

Specifying an Elastic Demand Model Run in ANSWER-TIMES — with policy measure
Before carrying out an Elastic Demand model run that involves a “policy measure” (such as an
emissions constraint or an emissions tax) and where some of those Demands that are Elastic

might respond to the “policy measure”, we first need to specify the “policy measure”.

e In non-BASE scenario CO2LIMIT, the “policy measure” is provided by using the
COM_BNDPRD data parameter to specify a tight CO2 emissions constraint over the

period 2000 to 2080. Thus with non-BASE scenario CO2LIMIT as the editable scenario,
select the Commaodity tab and make CO2 the selected commodity, then use the AddRow

to specify COM_BNDPRD as follows:

Globall TimeSlice Commodity ICommGloupl Plocessl TladercessI C

e Now we are ready to carry out an Elastic Demand model run where some of those
Demands that are Elastic might respond to this CO2 emissions constraint.

[terns Filker - -
@ Sets € HNeaped |[*A1L Commodities (COM] | __ SetsFiler.. | HemedFiten. |
Fegian 5] Status | [ ItemManagement————————————
Curtent Commodity: ;
oo Sets? |
IMPEXP
D5l REG Diiezel Hew... | Copy... | [elete | Browse
DUMMY REG durmmy commodity
fLe i ety o | _sekectaiitems | 1o | FES
Subset Parameters [+0 Commodity, Specific s aara | 2
Scenario Parameter Region Commodity | Camma | TimeShic | ltemB | I/E | 13990 2000 2010 2015 2020 2035 2080 2065 2080
M_|COZLIMIT  |COM_BNDPRD | 7 |REG coz - ANMUAL [P 1] 5,760.00( 5,230.00 4,820.00 4,115.00| 3,410.00) 2,705.00| 2,000.00
Add |CO2LIMIT x| 7

e Bring up the Run Model form and use it to specify model run ELAST-DM-CO2 as per the
screen snapshot on the following page. Be sure to ensure that the scenarios comprising

the run are BASE, ELAST-DM and CO2LIMIT. Also, so that your screen snapshots
mimick those in the remainder of this document, ensure that the checkbox

™ Euppress Pure Zemo Time Senes Fesults

is unchecked.
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Run Model

— Model Run Details

Marme: [ELAST-DM-CO2

Degcription: |Elastic Demand Parameters + C02 limit

Comment;
S

Model Yarnant:

Specify Model Varian‘.. I ElazticDemand

Specify Milestone Yeap

Scenanos: compnzing this run;

| [ escription

| Modified |

ame

/ CABASE exampled demonstration databaze 201112421 1308 Remove
ELAST-DiM Elastic: Demand Pararneters 201112520 22:40
COZLIMIT COZ limit 2011A2/21 1303 P

D

Regions...

LEELE

— GAMS Basziz Restant File
+ Salve from scratch

{~ Solve from default Basis Restart File

" Saolve from user-specified Basiz Festart File

G5 Basis Restart File: |

ol Colifig..

—GAMS Baziz Save File

{+ Mo Basis Save File

£ Default Basiz Save File

| User-specified Bazis Save Fie

GAMS Basis Save File: |

f |

i odifiy

— Progress

[~ Edit GAMS Contral File

[~ Generate Files, Do Mat RBun

V¥ Fegenerate Baze DD File

¥ Fegenerate Non-Baze DDS Files
¥ Regenerate Bule-based DDSs

[~ &utomatic Repair & Compact after Import
ok |

Cancel |

After carrying out run ELAST-DM-CO2 and importing the results into ANSWER-TIMES, ensure
that the Selected Cases listview (bottom RH quadrant of the Home Screen) has ELAST-DM and
ELAST-DM-CQO2 as the only selected Cases:

—Results M.
Cases Selected Cases
M arne | Disscription | Scenario | Created | Stas| = D escription | Created |
@SEGPEH exampled demons..  BASE 2011/07/26 1208 GAl » 3 ELAST DM lastic Demand Parameters 2011124211310
A+ CLIP&RMS Demonstration of .. BASE+CLIPARMS 2010/06/04 14:43  Rer B3 ELAST-DM-CO2 lastic Demand Parameters .. 2011A12/21 1310
3 CozLMIT CO2 fimit BASE+COZLIMIT 202420 2226 |Imp
3 CUM-CO2EMIS Cumulative COZ E... BASE+CUM-COZ-EMIS  2011/A12/2017:20 Imp ﬂ
fal DAMAGE LP Mon-BASE scenar..  BASE+DAMAGE 2010407423 11:29  Rer
bk DAMAGE -MLP Mon-BASE scenar..  BASE+DAMAGE 200/07/2311:23  Her
a DISCRETENY Discrete Capacity .. BASE+DISCRETE-INY - 2011/07/26 1254 Rer
DL ELAST-DM Elastic Demand P... BASE+ELAST-Di 201 A2/21 1310 Imp o
< »
Import.. I Wiews LST... | Yiew GC.. I Delete.. Edit... Fesults I Results [tab] I Sync. Scen.

Database: C:\answerT IMESvENAnswer_D atabases\Exampled-v67 2 mdb

| Edit Scenario: CO2LIMIT

| %

Click on the ﬂl button below the Selected Cases listview, which will take you to the
Parameter tab for Results, and note the following:
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o If you select results parameter OBJz.L (Total Discounted System Cost) then the ELAST-
DM-CO2 Case is showing a considerably higher value than the ELAST-DM Case:

Gluhall TimeSIiceI Eommodit_l,ll EommEmupI Pmcessl TradercessI Consllainll Stochastic Parameter |

Items Filker
{+ Sets (" Mamed I*All Fesults Parameters j

Mame I D ezcription I Statug IA
EC_IRE-IMP.M Inter-regional Exchange: IMPart, by TimeShce [all vintages, where IRE equation] - Marginal

EC_PEAK.L Commodity Peaking Slack.

EL_PE&K.M Commodity Peaking - #arginal

OBJz.L Tatal Dizcounted Systerm Cost

REG_OBJ Reqional Total Digcounted Systern Cogt, by Category w

Caze Parameter Region Walue
ELAST-DM OBJzL _GLOBAL ¥9,933.5532
ELAST-DM-COZ2 |OBJzL 7 |_GLOBAL

el

e If you multi-select results parameters VAR_COMNET.L, VAR_COMNET.M,
VAR_COMPRD.L and VAR_COMPRD.M then the VAR_COMNET.L values for Case
ELAST-DM show the CO2 emissions levels for that Case, which are considerably higher
than those for case ELAST-DM-CQO2 (which are at the upper limit of the CO2 emissions
constraint that we imposed). The VAR_COMPRD.M results show the marginals for the
CO2 emissions constraint in each of the time periods 2000 to 2080:

Items Filker - -
(« Sets ' Mamed I*All Rezultzs Parameters j Sets Filter... | Iamed Filter.. I

Status |~ | [ Item Management

M

) 4 items selected e |

B

B [ew... | Copy... | Delete | Browse

B ! !

VAR CLIMCOMPRD L Curmulative Commadity Praduction Selectalltems | tiove | FES

ITS data ~ l

Case Parameter Region Commadity | TimeS lic 1990 2000 200 2020 2035 2050 205 2080
ELAST-DM "VAR_COMMET.L | ? |REG coz ANNLUAL 7.239.4280) 9,798, 7770 88745420 88645620 9.960.1030) 8,830.8900) 8,830.8300
ELAST-DM YAR_COMMET.M | 2 |REG coz ANMLAL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
ELAST-DM-COZ |WAaR_COMMET.L | 7 |REG coz ANNLUAL 5,7E0.0000| 5290.0000| 4,820.0000 4.115.0000 3.410.0000, 2,705.0000) 2,000.0000
ELAST-DM-COZ V4R _COMMET.M | 7 |REG coz ANMLAL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
ELAST-DM-COZ |“W&R_COMPRD.L | 7 |REG coz ANNLUAL 5,7E0.0000| 5290.0000| 4820.00000 41150000 3.410.0000, 2,705.0000) 2,000.0000
ELAST-DM-COZ |WAR_COMPRD.M | 7 |REG co2 ANMLIAL 0.0327 0.9273 0.2121 -0.3355 -0.3653 -0.3679 -0.3787

To confirm that demand TX (Automobile Transportation) has responded elastically to the CO2
emissions constraint, proceed as follows:

e Bring up the TS and TID Filter form and specify a filter that selects all Processes that can
produce demand TX, that is all Processes whose name begins with TX (Like “TX*"):

; 15 and TID Filter FE&
Specified Filter: I<Tempj'alameler7ﬂ eyl
Delete

Deseriptian: ITemporaw filter for Parameter in FResults mode.

Row Comparison Filter: Iﬁhﬂw All Rows j
Time Series Filter:
Case IF'aramsler Region | Regs lucsm I Item3 Iltam4 TimeSlice ltemé el
Look far: | Like "To*"
or:

© Noble-Soft Systems Pty Ltd 2009-13 9



e Select results parameter VAR_ACT.L and click on the Case header in the spread so that
the spread appears as follows:

Caze Parameter Region Process TimeSlic 1330 2000 2010 2020 2035 2080 2065 2080
| JELAST-DM WAR_ACT.L 7 |REG T=D ANNLAL £.3000 11.6300 11.6300 11.6300 11.6900 11.6900 11.6300
ELAST-DM WAR_ACT.L ? |REG T=E ANNUAL 0.0000: 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
ELAST-DM WAR_ACT.L 7 |REG T=G ANNLAL 1.5000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
ELAST-DM-COZ [WAR_ACT.L ? |REG T=D ANNUAL 5.59801 1.6427 0.0000 0.0000 0.0000 0.0000 0.0000
ELAST-DM-COZ [WAR_ACT.L 7 |REG THE ANNLAL 0.0000 79431 10.6379 10,6379 10,6379 106379 10.6379
ELAST-DM-COZ2 [WaR_ACT.L ? |REG THG ANNUAL 1.50001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

e Use the mouse to multi-select all of the rows above, right-mouse click and select the
“Analyze with Excel” menu option, and click OK on the little form that appears. An Excel
spreadsheet whose first 7 rows are similar to what's displayed below (once the Item2,
Item3, Item4 and Item6 columns have been deleted) will appear:

A& | B el o [ E [ F Tel [ 0 [ o [ ¥ | L | M [ N |
1 |Case IParameter Units Region Process TimeSlice 1990 2000 2010 2020 2035 2050 2065 2080
| 2 [ELAST-DM WVAR_ACTL PJ  REG  |TD  ANNUAL £.3000) 11,6900 11,6900 11.6900] 11.5900) 11.5900 11.5900
| 3 |ELAST-DM WAR_ACTL PJ  REG |THE  ANNUAL 0.0000 0.0000 00000 0.0000) 0.0000 0.0000 0.0000
| 4 |ELAST-DM WAR_ACTL PJ REG |[THG  ANNUAL 1.5000) 00000 00000 00000 0.0000 00000 0.0000
| 5 |ELAST-DM-CO2 WAR_ACTL PJ |REG  |TD  ANNUAL £.5930) 1.6427 00000 0.0000) 0.0000 0.0000 0.0000
| 6 |[ELAST-DM-CO2 WAR_ACTL PJ |REG |THE  AMNNUAL 0.0000) 7.9431 106379 10.6379) 10.6379) 10.6379 10.6379
| 7 |ELAST-DM-CO2 WAR_ACTL PJ |REG |TWG  ANNUAL 1.5000) 0.0000 0.0000) 00000 0.0000 00000 0.0000
5
| 9 |sum over ELAST-DM "7.800011.6900 " 1165007 11,6900 11,6900 11,6900 11.6900
10
| 11 |sur over ELAST-DM-CO2 709807 9.50587 1063757 10,6379 10,6379 10,6379 10.6379
12
| 13 |differance betwsen ELAST-DM sum and ELAST-DM-CO2 sum 07020 21042 10821 10521 1.0621 1.0521 1.0521
14

¢ Note that the numeric values obtained by summing over the 3 ELAST-DM rows
correspond to the COM_PROJ values for TX specified in the BASE scenario for 2000
through to 2080, whereas the numeric values obtained by summing over the 3 ELAST-
DM-CO2 rows are smaller than the COM_PROJ values for TX, indicating that demand
TX has adjusted downwards in response to the CO2 emissions constraint.

¢ Note also that from 2020 onwards, neither TXD (Diesel Car) nor TXG (Gasoline Car) —
both of which have associated CO2 emissions — are used, and the entire (reduced)
automobile transportation task is handled by TXE (Electric Car).

If you examine the GAMS LST file for case ELAST-DM-CO2, and search for “VAR VAR_ELAST”
(Demand change due to price elasticity) and then scroll down until you encounter the first non-
zero level for a VAR_ELAST variable, then you will see that this is for TX in 2000:

REG.Z000.RL.3FD .10, TP - . - Z26l6.1515

REG.Z000.TX. ANNUAL.1 .LO o 0.70z20 ; : K
REG.Z2000.T. ANNULL.Z .LO . . . a08. 5260

Note that the numeric value of 0.7020 corresponds to the value of 0.7020 in 2000 for the
“difference between ELAST-DM sum and ELAST-DM-CO2 sum” in the spreadsheet snapshot
above. Likewise the next non-zero levels for a VAR_ELAST variable occur for TX in 2010, and
their sum of 2.1042 corresponds to the value of 2.1042 in 2010 for the “difference between
ELAST-DM sum and ELAST-DM-CO2 sum” in the spreadsheet snapshot above.
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