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Summary

Decarbonisation of society to achieve the 1.5°C target of the Paris Agreement is accelerating globally. In
addition, the global spread of the new coronavirus has demonstrated how vulnerable the global economy, which
has prioritized economic growth, is to pandemics. In order to build a sustainable society, it is necessary to build
a self-sustaining, decentralised regional circular economy that is decarbonised and free from mass consumption

and mass waste to correct the concentration of resources in one area and create a resilient society.

Against this background, this study aims to formulate policy packages to realize a decarbonised, circular, and
decentralised society in order to build a sustainable society in a post-COVID19 society, and to evaluate the
policy package through quantitative model analysis in order to plan and formulate new environmental policies.
It has also been pointed out that it is important to review lifestyles in order to realize a decarbonised, circular,
and decentralised society. By reflecting such changes in lifestyles and consumption patterns in policy scenarios,

we aim to contribute to more comprehensive policy discussions.

This year, we attempt formulation of baseline scenarios up to 2050. The baseline scenarios require a set of
macroeconomic indicators, such as population, GDP and factors of production, and future projections on energy
variables to be consistent. For this purpose we employed the IEEJ Outlook 2021 Reference Scenario as such a
data set. This scenario does not assume radical changes such as ambitious low-carbon policies or substantial
technological changes. On the other hand, the decarbonised, circular and decentralised society of 2050 covered
by this study is expected to involve radical transitions such as the introduction of large-scale digital technologies,
the spread of artificial intelligence (Al), automated driving and MaaS, or the increasing migration from urban
areas to rural areas with the spread of teleworking. Among the radical transformations and transitions envisaged
by 2050, it was decided to develop a technological innovation baseline scenario that assumes the diffusion of
innovative technologies such as digital transformation, Al and automated driving, which are expected to realise
without assuming redesign policy packages. In developing this scenario, we adopted the assumptions of the
Digital Japanese Society in 2050 (DX Scenario) by the Japan Center for Economic Research, and attempted to
construct a technological innovation baseline scenario using the E3ME model. However, it was found difficult
to do this based on the originally planned method, and the work is being reviewed based on a new method of re-
setting up the E3ME model using the DX Scenario Input-Output table. As a result, the baseline scenario
simulation and policy scenario simulation planned for this year have been postponed to next year. For the
formulation of the redesing policy packages, policy measures were examined with a focus on the use of local
renewable energy, advanced use of resources, circular economy, promotion of local primary industry and
utilisation of local resources through local production for local consumption, and ways of working, learning and

living that combine the advantages of both face-to-face and online modes of communication.
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w2 ATEERRCGEET NV Fur/Jha—R
$TITLE IGES CGE model: 47-Pref Spatial CGE model based on MRIO database (Revised version in March
2023, Based on the version in March 2022)

SONTEXT

Author: Pongsun Bunditsakulchai, Satoshi Kojima
Model development history
ver 1.1 :  Recursive dynamic model for interregional scheme of Japanese economy
- 47 regions
- 41 commodities/activities
- 3 factors of production (NHC, labor, capital)
- CES structure of import demands (Armington goods)
- Export supplies are determined by CET production function
- Introducing nesting structure of energy and value-added inputs (KLEM type)
- Sub-nesting structure of technology-based power supply
- Assigned exogenous export prices of energy-related goods

- Accomodating modified IO data reflecting technological advanced scenarios

$OFFTEXT

* Set program version here:

* Use underscore instead of comma, e.g. 1.2 ->1 2

$SETGLOBAL version no 1 1

$ONTEXT

Copyright (c) 2023, Kansai Research Centre (KRC),

Institute for Global Environmental Strategies (IGES), JAPAN.

The file(s) consists of the following segments (with searchable headings):
1. SETTING DOLLAR CONTROLS AND GLOBAL VARIABLES
Dollar controls and global variables are defined here.

2. SET DECLARATIONS

All sets are declared. (No sets are defined here).
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3. DATABASE

SAM parameter is declared. Include file with data for a selected country

is read in.

In this file, the SAM structure is adjusted to fit the model structure.
Error messages alert the user to missing data. The user has the option
activating automatic rescaling of SAM and physical factor quantity data.

4. PARAMETER DECLARATIONS AND DEFINITIONS

All model parameters (including those used to initialize variables)

are DECLARED and DEFINED.

5. MODEL DEFINITION

The NLP or MCP model (a set of equations most of which are linked to variables)
is defined.

5.1 VARIABLE DECLARATIONS

All model variables are declared.

5.2 EQUATION DECLARATIONS

The model equations are declared. They are divided into the following blocks:
(1) Activity level block,
(2) Unit cost of production block,
(3) Unit price index block,
(4) Level of demand and supply function block.
(5) Institution block, and
(6) I-S balance block

5.3 EQUATION DEFINITIONS

The model equations are defined.

5.4 NLP or MCP MODEL DECLARATION

46



Define a model that can be solved using a nonlinear programming (NLP)

or mixed complementarity (MCP) solver.

6. MODEL CLOSURE

Macro and micro closure rules are selected by fixing selected variables.

7. SOLVE STATEMENT

The model is solved for the base with some optional tests of robustness.

8. POLICY SETTING

Taxes levels of counterfactual policy are specified here.

9. SOLUTION REPORTS

Level and percentage changeg of solution outputs are written into

GDX and EXCEL files.
$OFFTEXT

* 1. SETTING DOLLAR CONTROLS AND GLOBAL VARIABLES ##H#H#HHHHHHHIHHHHEHHIH

* *

* Setting of the dollar controls:
* The dollar control SONEMPTY makes empty data initialization statements
* permissible (e.g. sets without elements or parameters without data)

SONEMPTY

* The SOFFUPPER statement is needed for the echo to contain mixed upper- and lowercase.

$OFFUPPER
* SONSYMLIST turns on the complete listing of all symbols that have been defined and their text,
* including pre-defined functions and symbols, in alphabetical order grouped by symbol type.

$OFFSYMLIST

* The symbol reference map can be turned on by SONSYMXREF
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SOFFSYMXREF

* The echo print of the input file can be turned off by SOFFLISTING
*$OFFLISTING

* SEOLCOM specifies the end-of-line comment symbol:
SEOLCOM ##

* Set DISPLAY controls

Option Decimals = 4;

* *

* Definition of global variables:

* *

* PROGPATH is the folder where the main program files are located.
* It is also the folder where the output report will be saved.

*$SETGLOBAL progpath "C:¥Users¥Pongsun¥Documents¥GAMS¥PSEE¥R47C41 1 1¥"  ## For Windows

$SETGLOBAL progpath /Users/pongsun/Documents/GAMS/PSEE/R47C41 1 1/ ## For Mac user
k k
* *

* Set name of elasticity parameter file for
* the production and consumption structure here
* Default is "elas_default"

$SETGLOBAL elas_name data/elas_%version_no%

* *

* Experiment name:

$IF NOT SETGLOBAL exp name $SETGLOBAL exp name bau

* Name of set definition file:

$IF NOT SETGLOBAL set file SSETGLOBAL set _file data/set input

* Name of data gdx file:
$IF NOT SETGLOBAL data_file SSETGLOBAL data_file data/data_input

* Name of elasticity parameter file:

$IF NOT SETGLOBAL elas name $SSETGLOBAL elas_name data/elas_default
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* Name of exogenous parameter file:

$IF NOT SETGLOBAL para_file SSETGLOBAL para_file data/para_input

* Name of exogenous TFP file:

$IF NOT SETGLOBAL tfp file SSETGLOBAL tfp_file result/tfp_cal220317

* Solve by NLP:
$IF NOT SETGLOBAL solve nlp SSETGLOBAL solve nlp 0

* Solve by MCP:
$IF NOT SETGLOBAL solve mcp $SETGLOBAL solve mcp 1

* Name of solving method:
$IF NOT %solve_nlp% == 0 $SETGLOBAL solve_name nlp
$IF NOT %solve_mcp% ==0 $SETGLOBAL solve_name mcp

* Benchmark replication only:

$IF NOT SETGLOBAL br_only $SSETGLOBAL br_only 1

* Test Consistency of Benchmark replication:

$IF NOT SETGLOBAL br_test SSETGLOBAL br test 0

* Parameter for Policy Simulation:

$IF NOT SETGLOBAL policy sim $SSETGLOBAL policy sim 0

* Parameter for TFP_Calibration:

$IF NOT SETGLOBAL calib_par $SETGLOBAL calib_par 1

*

* Name of files to which results are exported:
$SETGLOBAL gdx_results result/results %exp name%.gdx
$SETGLOBAL excel_results result/results_%exp name%.xIsx

*

* 2. SET DECLARATIONS #H#HHHHHHHHHHHHHHHHHHIHIHE

SETS
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r(*) "Regions/Countries"

c(*) "Commodity/Activity"

f(*) "Factors of production"

tx(*) "Type of taxes"

t "Time period"

/Y2011*%Y2030/

tfirst(t) "Base year"

t ful(t) "Policy fully implemented period"
/Y2011*Y2030/

tfirst(t) = YESS$(ord(t) = 1);

*$CALL GDXXRW Input="%progpath%data¥set input.xIsx"
Index=layout! Al Checkdate

* *

* Read set from GDX:
DISPLAY "com: Read set";

* Import set:

$GDXIN %progpath%%set file%.gdx
$LOAD rcftx

$GDXIN

DISPLAY "com: Imported set";
DISPLAY 1, c, f, tx;

ALIAS (c,a), (c,cc), (a,aa), (1,s), (r,11), (8,88), (f, f);

SETS
r_1(r,s) "yes ifr=g"
r_s(r,s) "yes if r is not equal to s"
r_1(r,s) =NO;
r_1(r,r) =YES;
r_s(r,s) =YES;

50

Output="%PROGPATH%data¥set_input.gdx"



r_s(r,r) =NO;

DISPLAY "com: Subset of '";

DISPLAY r 1,1 _s;

SETS
cm(c)
/

"Materials and services"

c01, c02, c04,
cl3, cl4, cl5,
c23, c24, c27,
c35, c36, c37,

/

ce(c)

"Energy-related commodity"

c03, cll, c25,

ce_ne(c)

/

c03, cll,
/

ce_el(c)

c25

ce_cl(c)

/

c03

/

ce_ol(c)

cll

c05,
clo,
c28,
c38,

c26

c06,
cl7,
c29,
c39,

c07,
cl8,
c30,
c40,

c08,
cl9,
c31,
c41

c09,
c20,
c32,

"Energy-related commodity excluding electricity"

c26

"Electricity-related commodity"

"Coal-related commodity"

"Oil-related commodity"
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c21,
c33,

cl2,
c22,
c34,



ce gs(c)
/

c26

/

tv(tx)
/

tind, subs

/

"Gas-related commodity"

"Indirect taxes"

DISPLAY "com: Subset of ¢";

DISPLAY cm, ce;

ALIAS (cm,ccm), (ce,cce), (cm,am), (ce,ae);

SETS
fe(f)
/ cap /

fn(f)
/ lab, nhc /

"Capital production factor"

"Non-capital production factor"

DISPLAY "com: Subset of f";

DISPLAY fn, fc;

* 3. DATABASE #H##HHHHIHHHHIHHIHIHEHHIHE

PARAMETERS
utbl(c,r,a)
dtbl(r,c,s)

fd_nhc(c,s)
fd_hhd(c,s)
fd_gov(c,s)
fd_inv(c,s)

fd_mns(c,s)

"Use table (intermediate input)"

"Commodity distribution table"

"Non-household consumption demand"
"Household consumption demand"
"Government consumption demand"
"Investment demand"

"Minus final demand"
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etbl(c,s) "Export demand"

mtbl(c,s) "Import demand"

vatbl(f,r,a) "Factor of production input"

tind(tx,r,a) "Indirect tax and subsidy of activity"
timp(c,s) "Import tax"

tdir(r) "Direct tax payment of household income"
faci(r,f) "Factor income"

sav_hhd(r) "Saving of household"

*$CALL GDXXRW Input="%progpath%data¥data input.xIsx" Output="%PROGPATH%data¥data input.gdx"
Index=layout! Al Checkdate

* *

* Read data from GDX:
DISPLAY "com: Read data";

$GDXIN %progpath%%data_file%.gdx

$LOAD  utbl dtbl

$LOAD  fd nhc fd hhd fd gov fd inv fd mns etbl mtbl
$LOAD  vatbl timp tind tdir faci sav_hhd

$GDXIN

dtbl('r40','c03',s) =0;
etbl('c03','r40") =0,

DISPLAY "com: Imported data";

DISPLAY utbl, dtbl
fd_nhc, fd hhd, fd_gov, fd_inv, fd_mns, etbl, mtbl
vatbl, timp, tind, tdir, faci, sav_hhd;

* *

* Intertemporal parameter:

PARAMETERS

captO(r) "BM: Value of capital stock [USD]"

popO(r) "BM: Population [million]"

tfpO(r) "BM: Total factor productivity (national averaged, applied to all production sectors)
[dmnl]"
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depr_s0 "BM: Depreciation rate of capital stock [dmnl/yr]"

irrQ "BM: Interest rate [dmnl/yr]"

g_pop(r,t) "Population growth rate at time t [dmnl/yr]"
g lab(r,t) "Labor growth rate at time t [dmnl/yr]"
g_gdp(r,t) "Growth rate of GDP at time t [dmnl/yr]"
tfp(r,t) "TFP level of region r at time t [Y2011 = 1]"

* Name of Intertemporal parameter file:
*$CALL GDXXRW Input="%progpath%data¥para_input.xlsx" Output="%PROGPATH%data¥para_ input.gdx"
Index=layout! A1 Checkdate

* *

* Read data from GDX:
DISPLAY "com: Read data";

$GDXIN %progpath%%para_file%.gdx
$LOAD  pop0 g pop
$LOAD  capt0 g lab g gdp

$GDXIN
tfpO(r) =1;
irr0 =0.05;
depr_s0 =0.05;

DISPLAY "com: Imported data";
DISPLAY capt0, tfp0, depr_s0, g _lab, g gdp;
DISPLAY pop0, g pop;

$IF NOT %calib_par% ==0 $GOTO tfp clbl
$IF %calib_par% ==0 $GOTO gdp_siml

$LABEL gdp siml
$GDXIN %progpath%%tfp file%.gdx
$LOAD tfp

$GDXIN

DISPLAY tfp;
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$LABEL tfp_clbl

* *

* Import elasticity parameters:

$INCLUDE %progpath%%elas_name%.gms

* *

* Import emission data:

*$INCLUDE %progpath%program/emissiondata.gms

*$GOTO end

* 4. PARAMETER DECLARATIONS AND DEFINITIONS ###t##HRHBHAHIHIHIHHHHHE

* *

* Price block:

PARAMETERS
pexr0 "BM: Exchange rate [LCU/USD]"
px0(r,a) "BM: Price of output from activity [LCU/unit]"
peval(r,a) "BM: Price of aggregated energy and value-added (tax included) [LCU/unit]"
pvaO(r,a) "BM: Price of aggregated value-added (tax included) [LCU/unit]"
peel(r,a) "BM: Price of aggregate energy input (tax included) [LCU/unit]"
pqO(r,c) "BM: Price of composite good [LCU/unit]"
pqdO(r,c) "BM: Price for com'y produced & sold domestically [LCU/unit]"
ptsO(r,c) "BM: Price of commodity total supply [LCU/unit]"
pimO(r,c) "BM: World import price of commodity ¢ into r [LCU/unit]"
pex0(r,c) "BM: World export price of commodity ¢ produced in r [LCU/unit]"
pfn0(r) "BM: Price of non-capital production factor [LCU/unit]"
pfcO "BM: Price of capital [LCU/unit]"
pvO "BM: Price of newly produced capital goods [LCU/unit]"
ror0O(r,a) "BM: Rate of return to sector specific capital in region r [dmnl]"
ror 10 "BM: Uniform (averaged) rate of return to all owner-specific capital in region r [dmnl]"
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SONTEXT

The exchange rate may be initialized at unity, in which case all data are

in foreign cusency units (FCU; e.g., dollars). Set the exchange rate at

another value to differentiate foreign exchange transactions, which will

be valued in FCU, and domestic transactions valued in local cusency

units (LCU). The SAM is assumed to be valued in LCU, and the exchange rate
is then used to calculate FCU values for transactions with the rest of the
world.

SOFFTEXT

pexr0 =1;
pqo(rc) =1,
ptsO(r,c) =1;
pqdo(rc) =1

pimO(r,c) = ((timp(c,r)+mtbl(c,r))/mtbl(c,r))$mtbl(c,r);
pex0(r,c) = 1S$etbl(c,r);

px0(r,a) =1;

peval(r,a) =1;

peel(r,a) =1;

pvaO(r,a) = ((vatbl('lab',r,a) + vatbl('cap',r,a) + sum(tv,tind(tv,r,a)))/
(vatbl('lab',r,a) + vatbl('cap',r,a)))$(vatbl('lab',r,a) + vatbl('cap',r,a));

* For capital, ror_r0 or pfcO(r) will be calibrated so that
* qfs("capt") corresponding to factor payment and depreciation payment is identical.

* Note that the price of depreciated capital equals to price of investment goods (pvO0).

pvO =1;
ror 10 = sum((aa,r),vatbl('cap',r,aa))/sum(r,capt0(r));
rorO(r,a)  =ror_r0;

* ror rO(r) = sum(aa,vatbl('cap',r,aa))/captO(r);

* rorO(r,a) = ror_r0(r);

DISPLAY "com: Calibrated price";
DISPLAY pexr0, px0, peva0, pee0, pva0,
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pq0, pim0, pex0, pfn0, pfcO, pv0, ror 10, ror0;

* *
* Tax block
PARAMETERS
tr_dirO(r) "Direct tax rate (BM)"
tr_indO(r,a) "Indirect tax rate (BM)"
tr_sub0(r,a) "Indirect tax rate (BM)"
tr_impO(r,c) "Import tax rate (BM)"
tr_dirO(r) = tdir(r)/(sum(a,vatbl('lab',r,a) + vatbl('cap',r,a)));
tr_indO(r,a) = (tind('tind',r,a)/(vatbl('lab',r,a) + vatbl('cap',r,a)))$(vatbl('lab',r,a) + vatbl('cap',r,a));
tr_sub0(r,a) = (tind('subs',r,a)/(vatbl('lab',r,a) + vatbl('cap',r,a)))$(vatbl('lab',r,a) + vatbl('cap',r,a));
tr_impO(r,c) = (timp(c,r)/mtbl(c,r))$mtbl(c,r);

DISPLAY "com: Calibrated parameter";
DISPLAY tr dir0, tr indO, tr_sub0, tr_impO0;

* *

* Parameters for production function

PARAMETERS
cost_x(r,a) "BM: Total cost of activity (indirect tax excluded)"
cost x_t(r,a) "BM: Total cost of activity (indirect tax included)"
cost_nhc(r,a) "BM: Value of expenditure outside household"
cost_eva(r,a) "BM: Value of aggregate EVA input"
cost va_ t(r,a) "BM: Value of aggregate value-added input (tax included)"
cost_va(r,a) "BM: Value of aggregate value-added input (tax excluded)"
cost_I(r,a) "BM: Value of labor input"
cost_k(r,a) "BM: Value of capital input"
cost_i(r,c,a) "BM: Value of intermediate input (sale tax excluded)"
cost_e(r,c,a) "BM: Value of each energy input"
cost_ee(r,a) "BM: Value of aggregated energy input"
cost_ne(r,a) "BM: Value of aggregated non-electricity energy input"
cost_el(r,a) "BM: Value of electricity energy input"
cost_cl(r,a) "BM: Value of coal energy input"
cost_ol(r,a) "BM: Value of oil energy input"
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cost_gs(r,a)

gx0(r,a)
qi0(r,c,a)
qe0(r,c,a)
gevaO(r,a)
qval(r,a)
qeel(r,a)
qne0(r,a)
qelO(r,a)
qclO(r,a)
qol0(r,a)
qgs0(r,a)

dmy_el(r,c,a)
dmy_cl(r,c,a)
dmy ol(r,c,a)
dmy gs(r,c,a)

"BM: Value of gas energy input"

"Quantity (BM): Activity output [unit]"
"Quantity (BM): Intermediate inputs of commodity ¢ by activity a [unit]"
"Quantity (BM): Energy input [unit]"

"Quantity (BM): Aggregate energy and value-added input [unit]"

"Quantity (BM): Aggregate value-added input [unit]"

"Quantity (BM): Aggregate energy input [unit]"

"Quantity (BM): Aggregate non-electric energy input [unit]"
"Quantity (BM): Electricity energy input"

"Quantity (BM): Coal energy input"

"Quantity (BM): Oil energy input"

"Quantity (BM): Gas energy input"

"Dummmy varibale for mapping to specific sector (el) [dmnl]"
"Dummmy varibale for mapping to specific sector (cl) [dmnl]"
"Dummmy varibale for mapping to specific sector (ol) [dmnl]"

"Dummmy varibale for mapping to specific sector (gs) [dmnl]'

dmy va(r,a) "Dummmy varibale for assigning TFP to cost of value-added"
cost_x(r,a) = sum(c,utbl(c,r,a)) + vatbl('lab’,r,a) + vatbl('cap',r,a) + vatbl('nhc',r,a);
cost x_t(r,a) = sum(c,utbl(c,r,a)) + vatbl('lab',r,a) + vatbl('cap',r,a) + vatbl('nhc',r,a) +

sum(tx,tind(tx,r,a));
cost_nhc(r,a) = vatbl('nhc',r,a);

cost_eva(r,a) = sum(ce,utbl(ce,r,a)) + vatbl('lab',r,a) + vatbl('cap',r,a) + sum(tx,tind(tx,r,a));

cost_va t(r,a) = vatbl('lab',r,a) + vatbl('cap',r,a) + sum(tx,tind(tx,r,a));
cost_va(r,a) = vatbl('lab',r,a) + vatbl('cap',r,a);
cost_I(r,a) = vatbl('lab',r,a);

cost_k(r,a) = vatbl('cap',r,a);

cost_i(r,c,a) = utbl(c,r,a);
cost_i(r,ce,a) =0;
cost_e(r,c,a) = utbl(c,r,a);
cost_e(r,cm,a) =0;
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cost_ee(r,a) = sum(ce,utbl(ce,r,a));

cost_ne(r,a) = sum(ce_ne,utbl(ce_ne,r,a));
cost_el(r,a) = sum(ce_el,utbl(ce_el,r,a));
cost_cl(r,a) = sum(ce_cl,utbl(ce cl,r,a));
cost_ol(r,a) = sum(ce_ol,utbl(ce_ol,r,a));
cost_gs(r,a) = sum(ce_gs,utbl(ce_gs,r,a));
qx0(r,a) = cost_x_t(r,a)/px0(r,a);
gevaO(r,a) = cost_eva(r,a)/peval(r,a);
qval(r,a) = (cost_va_t(r,a)/pval(r,a))$pval(r,a);
qe0(r,c,a) = cost_e(r,c,a)/pq0(r,c);
qiO(r,c,a) = cost_i(r,c,a)/pqO(r,c);
geeO(r,a) = sum(ce,qe0(r,ce,a));
qne0(r,a) = sum(ce_ne,qe0(r,ce_ne,a));
qelO(r,a) = sum(ce_el,utbl(ce el,r,a))/pq0(r,'c26");
qclo(r,a) = sum(ce_cl,utbl(ce_cl,r,a))/pq0(r,'c03");
qolO0(r,a) = sum(ce_ol,utbl(ce ol,r,a))/pq0(r,'c11");
qgs0(r,a) = sum(ce_gs,utbl(ce gs,r,a))/pq0(r,'c26');
dmy el(r,'c25',a) =1;
dmy cl(r,'c03',a) =1;
dmy ol(r,'c11',a) =1,
dmy_gs(r,'c26',a) =1;
dmy_va(r,ae) =1;
* dmy_ va('r01',ae) =1;

DISPLAY "com: Parameters for production function";
DISPLAY cost_x, cost_x_t, cost_nhc, cost_eva, cost_va_t, cost_va, cost_I, cost_k, cost_el
cost i, cost_e, cost_ee, cost_ne,

gx0, qi0, qe0, qeva0, qva0, gee0, qne0, qel0, qcl0, qol0, qgs0, dmy_va;

b

* Parameters for Armington aggregation and transformation function:

PARAMETERS
cost_ts(r,c) "BM: Total cost of commodity supply [million LCU]"
cost_ex(r,c) "BM: Total cost of export supply [million LCU]"
cost_ds(r,c) "BM: Total cost of commodity output for domestic supply [million LCU]"
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cost_td(r,c) "BM: Total cost of commodity demand [million LCU]"

cost_im(r,c) "BM: Total cost of import demand [million LCU]"
cost_dd(r,c) "BM: Total cost of commodity output for domestic demand [million LCU]"
cost_qrs(r,c,s) "BM: Total cost of domestic demand of commodity ¢ from region r to s [million LCU]"
qrs0(r,c,s) "Quantity (BM): Domestic demand of commodity ¢ from region r to s [million LCU]"
qddo(r,c) "Quantity (BM): Total cost of domestic demand [million LCU]"
qds0(r,c) "Quantity (BM): Total cost of domestic supply [million LCU]"
qimO(r,c) "Quantity (BM): Value of imported goods [million LCU]"
qex0(r,c) "Quantity (BM): Value of exported goods [million LCU]"
qtd0(r,c) "Quantity (BM): Total cost of commodity demand [million LCU]"
qtsO(r,c) "Quantity (BM): Commodity supply [million unit]"
* cost_ts(r,c) = sum(s,dtbl(r,c,s)) + etbl(c,r) + fd_mns(c,r);
cost_ts(r,c) = sum(s,dtbl(r,c,s)) + etbl(c,r); ## Excluding negative demands
cost_ex(r,c) = etbl(c,r);
cost_ds(r,c) = sum(s,dtbl(r,c,s));
cost_dd(s,c) = sum(r,dtbl(r,c,s));
cost_im(r,c) = timp(c,r) + mtbl(c,r);
cost_td(r,c) = cost_dd(r,c) + cost_im(r,c);
cost_qrs(r,c,s) = dtbl(r,c,s);
qrs0(r,c,s) = dtbl(r,c,s);
qim0(r,c) = (cost_im(r,c)/pim0(r,c))$pim0(r,c);
qex0(r,c) = (cost_ex(r,c)/pex0(r,c))$pex0(r,c);
qddO0(s,c) = sum(r,dtbl(r,c,s));
qds0(r,c) = sum(s,dtbl(r,c,s));
qtdO(s,c) = cost_td(s,c)/pq0(s,c);
qtsO(r,c) = qex0(r,c) + sum(s,dtbl(r,c,s));
* qex0('r40','c03") =0;
* qts0('r40','c03") =0;

DISPLAY "com: Parameters for Armington aggregation";
DISPLAY cost_ts, cost_ds, cost_ex, cost_dd, cost_im, cost_td, qrs0, qdd0, qds0, qim0, gex0, qtd0, qts0;
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*

* Parameters for final demands:

PARAMETERS
ghhdO(r,c)
ghhdeO(r,c)
ghhdmO(r,c)
ghhdee0(r)
ghhdmmO(r)
qgov0(r,c)
qinv0(r,c)

unit]"

qnhc0(r,c)

ghhdO(s,c)
ghhdeO(s,c)
ghhdmO(s,c)

ghhde0(s,c)$cm(c)
ghhdmO(s,c)$ce(c)

ghhdee0(s)

ghhdmmO(s)

qgov0(r,c)
qinv0(r,c)
qnhc0(r,c)

"Quantity (BM): Household consumption demand [million unit]"

"Quantity (BM): Household energy consumption demand [million unit]"
"Quantity (BM): Household material consumption demand [million unit]"
"Quantity (BM): Total household energy consumption demand [million unit]"

"Quantity (BM): Total household material consumption demand [million unit]"

"Quantity (BM): Government consumption demand [million unit]"

"Quantity (BM): Intermediate goods demand for invesement goods production [million

"Quantity (BM): Composite non-household consumption demand"

= fd_hhd(c,s)/pq0(s,c);
=fd_hhd(c,s)/pq0(s,c);
= fd_hhd(c,s)/pq0(s,c);
=0;
=0;
= sum(ce,fd hhd(ce,s)/pq0(s,ce));
= sum(cm,fd_hhd(cm,s)/pq0(s,cm));

= fd_gov(c,r)/pq0(r,c);
=1fd_inv(c,r)/pq0(r,c);
=fd_nhc(c,r)/pq0(r,c);

DISPLAY "com: Parameters for Armington aggregation";
DISPLAY ghhd0, ghhdeO, ghhdmO, ghhdee0, ghhdmmO,

qgov0, qinv0, qnhcO0;

*

* Cost share parameters:

PARAMETERS
sh_i(r,c,a)
sh_nhd(r,a)

sh_eva(r,a)

sh_ee(r,a)

sh _va(r,a)

"Quantity share of intermediate input [dmnl]"
"Quantity share of expenditure outside household [dmnl]"

"Quantity share of aggregate energy and value-added [dmnl]"

"Cost share of aggregate energy [dmnl]"
"Cost share of aggregate value-added [dmnl]"
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sh 1(r,a)
sh _k(r,a)

sh ne(r,a)
sh_el(r,a)
sh _cl(r,a)
sh ol(r,a)
sh_gs(r,a)

sh_ex(r,c)

sh_ds(r,c)

sh_im(r,c)
sh_dd(r,c)

sh_rs(r,c,s)

sh_temp(r,a,c)
sh mk(r,a,c)

sh_pr(r,a,c)

sh_hhdee(s)
sh_hhdmm(s)
sh_hhde(s,c)
sh_hhdm(s,c)

sh_nhc(s,c)
sh _gov(s,c)
sh_inv(s,c)
sh_cmp(r)

sh_sav(r)

sh_i(r,c,a)$qx0(r,a)
sh_nhd(r,a)$qx0(r,a)
sh_eva(r,a)$qx0(r,a)

sh_va(r,a)$cost_eva(r,a)

sh_ee(r,a)$cost eva(r,a)

"Cost share of labor input [dmnl]"

"Cost share of capital input [dmnl]"

"Cost share of aggregated non-electricity energy input [dmnl]"
"Cost share of aggregated electricity energy input [dmnl]"
"Cost share of aggregated coal energy input [dmnl]"

"Cost share of aggregated oil energy input [dmnl]"

"Cost share of aggregated gas energy input [dmnl]"

"Cost share of export in total supply [dmnl]"
"Cost share of domestic supply in total supply [dmnl]"

"Cost share of imported goods in total demand [dmnl]"
"Cost share of domestic demand in total demand [dmnlI]"

"Cost share of goods ¢ from regions r in demand of region s [dmnl]"

"Dummy parameter [dmnl]"
"Cost share of commodity ¢ produced by activity a in r [dmnl]"

"Quantity share of commodity ¢ produced by activity a in r [dmnl]"

"Cost share of energy in hhd's total consumption demand [dmnl]"
"Cost share of material in hhd's total consumption demand [dmnl]"
"Cost share in household energy consumption demand [dmnl]"

"Cost share in household meterial consumption demand [dmnl]"

"Cost share in non-household consumption demand [dmnl]"

"Cost share in government consumption demand [dmnl]"

"Cost share of intermediate for investment good production [dmnl]"
"Cost share of household consumption in utility function [dmnl]"

"Cost share of household saving in utility function [dmnl]"

= cost_i(r,c,a)/qx0(r,a);
= cost_nhc(r,a)/qx0(r,a);

= cost_eva(r,a)/qx0(r,a);

= cost_va_t(r,a)/cost_eva(r,a);

= cost_ee(r,a)/cost_eva(r,a);
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sh_I(r,a)$cost_va(r,a) = cost_I(r,a)/cost_va(r,a);

sh_k(r,a)$cost_va(r,a) = cost_k(r,a)/cost_va(r,a);
sh_ne(r,a)$cost_ee(r,a) = cost_ne(r,a)/cost_ee(r,a);
sh_el(r,a)$cost_ee(r,a) = cost_el(r,a)/cost_ee(r,a);
sh_cl(r,a)$cost_ne(r,a) = cost_cl(r,a)/cost_ne(r,a);
sh_ol(r,a)$cost_ne(r,a) = cost_ol(r,a)/cost_ne(r,a);

sh_gs(r,a)$cost _ne(r,a) = cost_gs(r,a)/cost_ne(r,a);
sh_ex(r,c)$cost_ts(r,c) = cost_ex(r,c)/cost_ts(r,c);
sh_ds(r,c)$cost_ts(r,c) = cost_ds(r,c)/cost_ts(r,c);
sh_im(s,c)$cost_td(s,c) = cost_im(s,c)/cost_td(s,c);
sh_dd(s,c)$cost_td(s,c) = cost_dd(s,c)/cost_td(s,c);
sh_rs(r,c,s)$sh_dd(s,c) = cost_qrs(r,c,s)/cost_dd(s,c);

sh temp(r,a,a) =1;

sh_mk(r,a,c) = (cost_ts(r,c)*sh_temp(r,a,c)/(px0(r,a)*qx0(r,a)))$qx0(r,a);
sh _pr(r,a,c) = (gx0(r,a)*sh_temp(r,a,c)/qts0(r,c))$qtsO(r,c);

sh_hhdee(s) = ghhdee0(s)/sum(c,fd_hhd(c,s));
sh_hhdmm(s) = ghhdmmO(s)/sum(c,fd_hhd(c,s));
sh_hhde(s,c)$qhhde0(s,c) = ghhde0(s,c)/sum(cc,qhhde0(s,cc));
sh_hhdm(s,c)$ghhdm0O(s,c) = ¢hhdmO(s,c)/sum(cc,qghhdmO(s,cc));
sh_nhc(s,c)$qnhc0(s,c) = qnhcO0(s,c)/sum((r,cc),qnhc0(r,cc));
sh_gov(s,c)$qgov0(s,c) = qgovO0(s,c)/sum((r,cc),qgov0(r,cc));
sh_inv(s,c)$qinv0(s,c) = qinv0(s,c)/sum((r,cc),qinv0(r,cc));

sh_cmp(r) = sum(c,fd_hhd(c,r))/(sav_hhd(r) + sum(c,fd_hhd(c,r)));
sh_sav(r) = sav_hhd(r)/(sav_hhd(r)+sum(c,fd_hhd(c,r)));

DISPLAY "com: Share parameters";

DISPLAY sh_i, sh_nhd, sh eva, sh ee, sh_va, sh 1, sh k,
sh _ne, sh el, sh_cl, sh ol, sh_gs,
sh_ex, sh _ds, sh_im, sh_dd, sh_rs, sh_mk, sh_pr,
sh_hhdee, sh_hhdmm, sh_hhde, sh_hhdm,
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sh nhc, sh_gov, sh_inv, sh_cmp, sh_sav;

* *

* Income-Saving balance:

PARAMETERS
qfnsO(r) "BM: Non-capital factor supply endowment [million unit]"
qfcsO(r,a) "BM: Capital supply of specific production sector [million unit]"
m_gov0 "BM: Income of government [million LCU]"
s_gov0 "BM: Saving of government [million LCU]"
m_hhdO(r) "BM: Income of household [million LCU]"
s_hhdO(r) "BM: Saving of household [million LCU]"
m_nhc0 "BM: Income of non-household consumption [million LCU]"
s_nhc0 "BM: Saving of non-household consumption [million LCU]"
bop0 "BM: Balance of payment (foreign trade) [million USD]"
ex_sav( "BM: Extra-saving accounting for negative demands [million USD]"
totalsav0 "BM: Total saving of the whole economy [million LCU]"
is_bal0 "BM: I-S balance of whole country [million USD]"
sav_rateQ(r) "BM: Fixed saving rate of household [dmnl]"
qfns0(r) = sum(a,vatbl('lab',r,a))/pfn0(r);
qfcs0(r,a) = vatbl('cap',r,a)/pfc0/ror0(r,a);
m_gov0 = sum(r,tdir(r)) + sum((c,r),timp(c,r)) + sum((tv,r,a),tind(tv,r,a));
s_gov0 =m_gov0 - sum((r,c),qgov0(r,c)*pq0(r,c));
m_hhdO(r) = sum(f,faci(r,f)) - tdir(r);
s_hhdO(r) =m_hhdO(r) - sum(c,qhhde0(r,c)*pq0(r,c)) - sum(c,qhhdmO(r,c)*pq0(r,c));
m_nhc0 = sum((r,a),cost_nhc(r,a));
s _nhc0 = m_nhc0 - sum((r,c),qnhcO(r,c)*pq0(r,c));
bop0 = sum((c,r),mtbl(c,r)-etbl(c,r));
ex_sav0 = sum((c,r),fd_mns(c,r));
totalsav0 = sum(r,s_hhdO(r)) + s_gov0 + s _nhc0 + bopO0*pexr0 - ex_sav0;
is_bal0 = sum((r,¢),qinv0(r,c)*pq0(r,c)) - totalsavO;
sav_rateO(r) =s_hhdO(r)/m_hhdO(r);

DISPLAY "com: Income-Saving balance";
DISPLAY qfns0, qfcs0, m_hhd0, m gov0, m_nhc0, s hhd0, s gov0, s nhcO,

bop0, ex_sav0, totalsav0, is_bal0, sav_rate0;
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*

* Investment demand function:

PARAMETERS
gamma0
qv0(r,a)
zv0

cap_gen

gamma0

qvO0(r,a)

zv0

cap_gen

"BM: Positive parameter accounted for investment elasticity [dmnl]"
"BM: Quantity of investment demand (by destination sectors) [million unit]"
"BM: Total quantity of newly produced capital goods [million unit]"

"BM: Percentage of newly produced capital generation [million unit]"

= totalsav0/pv0/sum((r,a),qfcsO(r,a)*(ror0(r,a)*pfcO
/pv0/irr0)**2);
= qfcs0(r,a)*gamma0*(ror0(r,a) *pfc0/pv0
/irrQ)**2;
= sum((r,a),qv0(r,a));
= zv0/sum((r,a),qfcs0(r,a));

DISPLAY "com: Investment demand function";

DISPLAY pv0, gamma0, qv0, zv0, cap_gen;

*

*

* Consumer price index and producer price index:

PARAMETERS
cwst(r,c)
cwstjpn(r,c)
cpiO(r)
cpijpn0

pwst(r,a)
pwstjpn(r,a)
ppi0(r)
ppijpn0

cwst(r,c)
cwstjpn(r,c)
cpiO(r)
cpijpn0

pwst(r,a)

pwstjpn(r,a)

"Consumer price index weights"
"Consumer price index weights (Japan)"
"Consumer price index"

"Consumer price index (Japan)"

"Producer price index weights"
"Producer price index weights (Japan)"
"Producer price index"

"Producer price index (Japan)"

= fd_hhd(c,r)/SUM(cc,fd_hhd(cc,r));

= fd_hhd(c,r)/SUM((cc,rr),fd_hhd(cc,11));
= SUM(c,pq0(r,c)*cwst(r,c));
= SUM((r,¢),pqO0(r,c)*cwstjpn(r,c));

= cost_x_t(r,a)/SUM(aa,cost_x_t(r,aa));
= cost_x_t(r,a)/SUM((rr,aa),cost_x_t(rr,aa));
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ppiO(r)
ppijpn0

= SUM(a,px0(r,a)*pwst(r,a));
= SUM((r,a),px0(r,a)*pwstjpn(r,a));

DISPLAY "com: Consumer price index";

DISPLAY cpi0, cpijpn0, ppi0, ppijpn0;

*

* Initial level of taxes

PARAMETERS
tr_imp(r,c)
tr_ind(r,a)
tr_sub(r,a)
tr_dir(r)

tr_imp(r,c)
tr_ind(r,a)
tr_sub(r,a)
tr_dir(r)

"Import tax/subsidy rate"
"Indirect tax rate"
"Indirect subsidy rate"

"Direct tax rate"

=tr_imp0(r,c);
= tr_indO0(r,a);
=tr_sub0(r,a);
=tr_dir0(r);

DISPLAY "com: Initial tax level";
DISPLAY tr imp, tr_ind, tr_sub, tr_dir;

*

* Macroeconomic indicators:

PARAMETERS
GRP_VA(r)
GRP_FD(r)
GRP_VA2(r)
GDP1
GDP2

GRP_VA(r)

GRP_FD(r)
sum(c,qnhc0(r,c))

GRP_VA2(r)

sum(a,cost_nhc(r,a));

"GRP calculated from income [million LCU]"

"GRP calculated from final demand [million LCU]"

"GRP calculated from income: another method [million LCU]"

"GDP of Japan [million LCU]"
"GDP of Japan [million LCU]"

= sum(a,qx0(r,a)*sh_nhd(r,a) + sh_va(r,a)*sh_eva(r,a)*qx0(r,a))

+ sum(c,tr_imp(r,c)*qim0(r,c));

= sum(c,qhhde0(r,c)) + sum(c,ghhdmO(r,c)) + sum(c,qgov0(r,c)) + sum(c,qinvO0(r,c)) +

+ sum(c,qex0(r,c)) - sum(c,qim0(r,c)) + sum(c,fd mns(c,r));

= m hhdO(r) + tdir(r) + sum(c,timp(c,r)) +
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GDP1 = sum(r,GRP_VA(r));
GDP2 = sum(r,GRP_FD(r));

DISPLAY "com: Macroeconomic indicators";

DISPLAY GRP_VA, GRP_FD, GRP_VA2, GDP1, GDP2;

%

* Time-series of intertemporal parameters:

PARAMETERS
pop(r,t)
qfns(r,t)
gfes(r,a,t)
pfe(t)

¢
grp(r,t)
pexr(t)
pwm(r,c,t)
pwe(r,c,t)

pwm_sim(r,c,t)

pop(r,tfirst)
pfc(tfirst)
grp(r,tfirst)
qfns(r,t)
qfes(r,a,tfirst)
pexr(tfirst)
pwm(r,c,t)
pwe(r,c,t)

pwm_sim(r,c,t)

LOOP(t,
pop(r,t+1)
grp(r,t+1)
qfns(r,t+1)
);

"Time-series: Population of region r at time t"
"Time-series: Total supply of factor fn at time t"
"Time-series: Total capital stock of sector a at time t"

"Time-series: Unit price index (regional average) of capital production factors at time

"Time-series: GRP at time t"
"Time-series: Price index of foreign exchange of region r at time t"
"Time-series: Import price of commodity ¢ into region r at time t"
"Time-series: Export price of commodity ¢ from region r at time t"

"Time-series: Import price of commodity c into region r at time t (SIM)"

= pop0(r);
= pfc0;
= GRP_FD(r);
= qfns0(r);
= qfcs0(r,a);

= pexr0;

= pop(r,))*(1+g_pop(r,1));
= grp(r,))*(1+g_gdp(r,t+1));
= qfns(r,t)*(1+g_lab(r,t));

DISPLAY "com: Intertemporal parameters (Time-series)";
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DISPLAY pfc, grp, qfns, qfcs, pexr, pwm, pwe;
DISPLAY pop;

* *

* Intertemporal parameters used in the model:

PARAMETERS
popZ(r) "Dynamic: Population"
qfnsZ(r) "Dynamic: Total supply of factor fn [unit]"
qfcsZ(r,a) "Dynamic: Total capital stock of sector a [unit]"
pfcZ "Dynamic: Unit price index (regional average) of capital production factors"
pwmZ(r,c) "Dynamic: Import price of commodity c into region r at time t"
pweZ(r,c) "Dynamic: Export price of commodity ¢ from region r at time t"
popZ(r) = pop0(r);
qfnsZ(r) = qfns0(r);
qfcsZ(r,a) = gfcs0(r,a);
pfcZ = pfc0;
pwmZ(r,c) =pwm(r,c,"Y2011");
pweZ(r,c) = pwe(r,c,"Y2011");

DISPLAY "com: Intertemporal parameters (Dynamic)";
DISPLAY qfnsZ, qfcsZ, pfcZ, pwmZ, pweZ;

*$GOTO end

* 5. MODEL DEFINITION #H##Ht#HHHHR R

* 5. MODEL DEFINITION ######HHHHH TR
* MODEL written in MCP format.

* 5.1 VARIABLE DECLARATIONS #t#Ht#H#HRHFHHHHHHHHHIHIH

* This section only includes variables that appear in the model.

* *

* Activity level block (3)
POSITIVE VARIABLES

68



zx(1,2) "Ratio to BM level of activity output"

zts(r,c) "Ratio to BM level of total supply"
zq(r,c) "Ratio to BM level of commodity output (Armington aggregation)"
* *

* Unit cost of production block (13)

VARIABLES
cva(r,a) "Unit cost of VA"
cne(r,a) "Unit cost of aggregated non-electricity energy input"
cee(r,a) "Unit cost of aggregated energy input"
ceva(r,a) "Unit cost of EVA"
cx(r,a) "Unit cost of activity output"
cts(r,c) "Unit cost of commodity total supply (aggregation of domestic output from different
activities)"
cdd(r,c) "Unit cost of aggregation of domestic products"
cq(r,c) "Unit cost of commodity output (Armington aggregation)"
cu(r) "Unit cost of utility"
chhd(r) "Unit cost of household composite consumption demand"
ccmpe(r) "Unit cost of household composite energy consumption demand"
ccmpm(r) "Unit cost of household composite material consumption demand"
cgov "Unit cost of gov. consumption demand"
* *

* Unit price index block (7)

VARIABLES
px(r,a) "Unit price index of activity output"
pfn(r) "Unit price index of non-capital production factors (labor)"
ror(r,a) "Rate of return to sector-specific capital in region r"
pts(r,c) "Unit price index of total supplied goods"
pds(r,c) "Unit price index of domestically supplied goods"
pq(r,c) "Unit price index of Armington goods"
pexrZ "Unit price index of foreign exchange"
* *

* Input demands in production function block (9)

VARIABLES
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qfn(r,a) "Level of non-capital factor demand"

qfc(r,a) "Level of capital demand"
gee(r,a) "Level of demand for agg. energy demand"
gva(r,a) "Level of demand for value-added demand"
qel(r,a) "Level of demand for agg. electricity demand"
gne(r,a) "Level of demand for agg. non-elec demand"
qcl(r,a) "Level of demand for agg. coal demand"
qol(r,a) "Level of demand for agg. oil demand"
qgs(r,a) "Level of demand for agg. gas demand"

* *

* Demand and supply function block (13)
POSITIVE VARIABLES

gex(r,c) "Level of export output"
qds(r,c) "Level of domestically supplied output"
qim(r,c) "Level of import output”
qdd(r,c) "Level of demand of aggregated domestic products"
qrs(r,c,s) "Level of demand of domestic products from prefecture r to s"
ghcmp(r) "Level of composite consumption”
ghsav(r) "Level of saving"
ghhdee(r) "Level of household agg. energy consumption demand"
ghhdmm(r) "Level of household agg. material consumption demand"
ghhde(r,c) "Level of household energy consumption demand"
ghhdm(r,c) "Level of household material consumption demand"
qgov(r,c) "Level of gov. consumption demand"
qnhc(r,c) "Level of non-household consumption demand"

* *

* Institution block (3)

VARIABLES

m_hhd(r) "Income of household living in prefecture r"

m_gov "Income of central gov."

m_nhc "Income of non-household (expenditure outside household)"
k k

* 1-S balance block (6)
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VARIABLES
s_hhd(r)
s _gov

* s _nhc
bop
sav
tipZ(1)
grpZ(r)

* walras

*

"Saving of household"
"Saving of government"
"Saving of non-household consumption"
"Balance of payment (foreign trade)"
"Total saving of the whole economy"
"Level of TFP adjusted to meet the targeted GRP"
"Level of real GDP of each region r"

"Dummy variable for checking I-S balance"

* Capital investment and FDI block (4)

VARIABLES
pv
zv
qinv(r,c)
ror r

qv(r,a)

"Unit cost of investment (supply side: production technology)"

"Level of newly produced capital goods"

"Level of investment demand (source sectors)"

"Uniform (averaged) rate of return to all owner-specific capital"

"Level of investment demand (destination sectors)"

* 5.2 EQUATION DECLARATIONS #HtHHHHHEHHIHHIHEHHIH

*

* Unit cost of production block (13)

EQUATIONS
e cva(r,a)
e _cne(r,a)
e _cee(r,a)
e _ceva(r,a)
e cx(r,a)
e_cts(r,c)

activities)"
e_cdd(r,c)
e _cq(r,c)
e _cu(r)
e _chhd(r)

e_ccmpe(r)

"Unit cost of VA"

"Unit cost of aggregated non-electricity energy input"
"Unit cost of aggregated energy input"

"Unit cost of EVA"

"Unit cost of activity output"

"Unit cost of commodity total supply (aggregation of domestic output from different

"Unit cost of aggregation of domestic products"

"Unit cost of commodity output (Armington aggregation)"
"Unit cost of utility"

"Unit cost of household composite consumption demand"

"Unit cost of household composite energy consumption demand"
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e _ccmpm(r)

e cgov

%

"Unit cost of household composite material consumption demand"

"Unit cost of gov. consumption demand"

%

* Input demands in production function block (9)

EQUATIONS
e qfn(r,a)
e qfc(r,a)
e _qee(r,a)
e _qva(r,a)
e qel(r,a)
e _qne(r,a)
e qcl(r,a)
e _qol(r,a)
e qgs(r,a)

*

"Level of non-capital factor demand"

"Level of capital demand"

"Level of demand for agg. energy demand"
"Level of demand for value-added demand"
"Level of demand for agg. electricity demand"
"Level of demand for agg. non-elec demand"
"Level of demand for agg. coal demand"
"Level of demand for agg. oil demand"

"Level of demand for agg. gas demand"

* Demand and supply function block (13)

EQUATIONS
e qex(r,c)
e_qds(r,c)
e_qim(r,c)
e qdd(r,c)
e qrs(r,c,s)
e_ghcmp(r)
e_ghsav(r)
e _ghhdee(r)
e_ghhdmm(r)
e_ghhde(r,c)
e_ghhdm(r,c)
e_qgov(r,c)
e_qnhe(r,c)

*

"Level of export output"
"Level of domestically supplied output"
"Level of import output"

"Level of demand of aggregated domestic products"

"Level of demand of domestic products from prefecture r to s"

"Level of composite consumption"
"Level of saving"
"Level of household agg. energy consumption demand"
"Level of household agg. material consumption demand"
"Level of household energy consumption demand"
"Level of household material consumption demand"
"Level of gov. consumption demand"

"Level of non-household consumption demand"

* Institution block (3)

EQUATIONS
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e _m_hhd(r) "Income of household living in prefecture r"

e m_gov "Income of central gov."
e m_nhc "Income of non-household (expenditure outside household)"
* *

* Zero profit condition block (3)

EQUATIONS

e zx(r,a) "Ratio to BM level of activity output"

e zts(r,c) "Ratio to BM level of total supply"

e zq(r,c) "Ratio to BM level of commodity output (Armington aggregation)"
* *

* Market clearing condition block (6)

EQUATIONS
e px(r,a) "Unit price index of activity output"
e pfn(r) "Unit price index of non-capital production factors (labor)"
e ror(r,a) "Rate of return to sector-specific capital in region 1"
e _pts(r,c) "Unit price index of total supplied goods"
e pds(r,c) "Unit price index of domestically supplied goods"
e pq(r,c) "Unit price index of Armington goods"
* *

* 1-S balance block (6)

EQUATIONS
e s_hhd(r) "Saving of household"
e s gov "Saving of government"
* e s nhc "Saving of non-household consumption”
e bop "Balance of payment (foreign trade)"
e sav "Total saving of the whole economy"
e grp(r) "Level of real GDP of each region r"
* *

* Capital investment and FDI block (4)
EQUATIONS

e pv "Unit cost of investment (supply side: production technology)"
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e zv "Level of investment"

e_qinv(r,c) "Level of intermediate demand for investment goods production (source sectors)"
e ror r "Uniform (averaged) rate of return to all owner-specific capital"
e qv(r,a) "Level of investment demand (CET specification)"

* 5.3 EQUATION DEFINITIONS ###Ht#HHH#HHHHIFHIFHHHIHIHE

* *

* Unit cost of production block (10)
e_cva(r,a)$cost_va(r,a)..
cva(r,a) =E=

((1/tfpZ(r)*(sh_I(r,a)*pfn(r)**(1-elas_va(a))
+ sh_k(r,a)*(ror(r,a)*pfcZ)**(1-elas_va(a)))**(1/(1-elas_va(a)))
)$(elas_va(a) ne 1)
+
(1/tfpZ(x)*ptn(r)**sh_I(r,a)*(ror(r,a)*pfcZ)**sh _k(r,a)
)$(elas va(a) = 1))$(dmy va(r,a) ne 1)
+
(((sh_I(r,a)*pfn(r)**(1-elas_va(a))
+ sh_k(r,a)*(ror(r,a)*pfcZ)**(1-elas_va(a)))**(1/(1-elas_va(a)))
)$(elas_va(a) ne 1)
+
(pfo(r)**sh_I(r,a)*(ror(r,a)*pfcZ)**sh_k(r,a)
)$(elas_va(a) = 1))$(dmy va(r,a) = 1);

e_cne(r,a)$cost_ne(r,a)..
cne(r,a) =E=

((sh_cl(r,a)*pq(r,'c02")**(1-elas_ne(a))+sh_ol(r,a)*pq(r,'c05")**(1-elas_ne(a))
+sh_gs(r,a)*pq(r,'c15")**(1-elas_ne(a)))**(1/(1-elas_ne(a)))
)$(elas_ne(a) ne 1)
+
(pq(r,'c02")**sh_cl(r,a)*pq(r,'c05")**sh_ol(r,a)*pq(r,'c15")**sh _gs(r,a)
)$(elas_ne(a) = 1);

e_cee(r,a)$cost_ee(r,a)..

cee(r,a) =E=

((sh_el(r,a)*pq(r,'c14")**(1-elas_ee(a))+sh_ne(r,a)*cne(r,a)**(1-elas_ee(a)))**(1/(1-elas_ee(a)))
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)$(elas_ee(a) ne 1)

+
(pq(r,'c14")**sh_el(r,a)*cne(r,a)**sh_ne(r,a)
)$(elas_ee(a) = 1);

e_ceva(r,a)$cost_eva(r,a)..
ceva(r,a) =E=
((sh_va(r,a)*((cva(r,a)*(1+tr_ind(r,a)+tr_sub(r,a))/pval(r,a))**(1-elas_eva(a)))$pva0(r,a)
+ sh_ee(r,a)*cee(r,a)**(1-elas_eva(a)))**(1/(1-elas_eva(a)))
)$(elas_eva(a) ne 1)
+
(((cva(r,a)*(1+tr_ind(r,a)+tr_sub(r,a))/pval(r,a))**sh_va(r,a))$pval(r,a)
*cee(r,a)**sh_ee(r,a)

)$(elas_eva(a) = 1);

e_cx(r,a)$cost_x(r,a)..
cx(r,a)*px0(r,a) =E=
sh_eva(r,a)*ceva(r,a)*peval(r,a) + sh_nhd(r,a) +

sum(c,sh_i(r,c,a)*pq(r,c));

e_cts(r,c)$qts0(r,c)..

cts(r,c)*pts0(r,c)*zts(r,c) *qtsO(r,c) =E=
sum(a,sh_mk(r,a,c)*px(r,a)*px0(r,a)*zx(r,a) *qx0(r,a));
* cts(r,c)*pts0(r,c) *zts(r,c) *qtsO(r,c) =E=
* px(r,c)*px0(r,c)*zx(r,c)*qx0(r,c) - f{d_mns(c,r);
e pts(r,c)$qtsO(r,c)..
pts(r,c) =E=

((sh_ex(r,c)*(pexrZ*pweZ(r,c))**(1+eta(c)))$cost_ex(r,c)
+(sh_ds(r,c)*pds(r,c)**(1+eta(c)))$cost_ds(r,c))**(1/(1+eta(c)));

e _cdd(r,c)$qddo(r,c)..
cdd(r,c) =E=
(sum(s$sh_rs(s,c,r),sh_rs(s,c,r)*pds(s,c)**(1-elas_dd(c)))
)¥*(1/(1-elas_dd(c)));

e_cq(r,c)$qtd0(r,c)..

cq(r,c) =E=
((sh_dd(r,c)*cdd(r,c)**(1-elas_td(c)))$cost_dd(r,c)
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+ (sh_im(r,c)*((pexrZ*pwmZ(r,c))*(1+tr_imp(r,c))/pimO(r,c))**(1-
elas_td(c)))$cost_im(r,c))**(1/(1-elas_td(c)));

e cu(r)..
cu(r) =E=
chhd(r);
e_chhd(r)..
chhd(r) =E=
((sh_hhdee(r)*ccmpe(r)**(1-elas_chd)+sh_hhdmm(r)*ccmpm(r)**(1-elas_chd))**(1/(1-
elas_chd))
)$(elas_chd ne 1)
+
(ccmpe(r)**sh_hhdee(r)*ccmpm(r)**sh _hhdmm(r))$(elas _chd = 1);
e_ccmpe(r)..
ccmpe(r) =E=

((sum(ce$sh_hhde(r,ce),sh_hhde(r,ce)*pq(r,ce)**(1-elas_chde)))**(1/(1-elas_chde))
)$(elas_chde ne 1)

+
(prod(ce$sh_hhde(r,ce),pq(r,ce)**(sh_hhde(r,ce))))$(elas_chde = 1);

e_ccmpm(r)..
ccmpm(r) =E=
((sum(cm$sh_hhdm(r,cm),sh_hhdm(r,cm)*pq(r,cm)**(1-elas_chdm)))**(1/(1-elas_chdm))
)$(elas_chdm ne 1)
+

(prod(cm$sh_hhdm(r,cm),pq(r,cm)**(sh_hhdm(r,cm))))$(elas_chdm = 1);

€ Ccgov..
cgov =E=
((sum((r,c)$sh_gov(r,c),sh_gov(r,c)*pq(r,c)**(1-elas_gov))
)**(1/(1-elas_gov)))$(elas_gov ne 1)
+
(prod((r,c)$sh_gov(r,c),pq(r,c)**(sh_gov(r,c))))$(elas_gov = 1);
* *

* Input demands in production function block (13)
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* === Most detailed level ===
e _qfn(r,a)$cost_I(r,a)..
qfn(r,a) =E=
tfpZ(r)**(elas_va(a)-1)*qva(r,a)*(cva(r,a)/pfn(r))**(elas_va(a));

e_gfc(r,a)$cost_k(r,a)..
gfc(r,a) =E=
tfpZ(r)**(elas_va(a)-1)*qva(r,a)*(cva(r,a)/(ror(r,a)*pfcZ))**(elas_va(a));

e_qcl(r,a)$cost_cl(r,a)..
qcl(r,a) =E=
qne(r,a)*(cne(r,a)/pq(r,'c03"))**(elas_ne(a));

e _qol(r,a)$cost_ol(r,a)..
gol(r,a) =E=
qne(r,a)*(cne(r,a)/pq(r,'c11"))**(elas_ne(a));

e qgs(r,a)$cost gs(r,a)..
qgs(r,a) =E=
gne(r,a)*(cne(r,a)/pq(r,'c26"))**(elas_ne(a));

* === Aggregated energy level ===
e _gel(r,a)$cost_el(r,a)..
gel(r,a) =E=
gee(r,a)*(cee(r,a)/pq(r,'c25"))**(elas_ee(a));

e_qne(r,a)$cost ne(r,a)..
gne(r,a) =E=

gee(r,a)*(cee(r,a)/cne(r,a))**(elas_ee(a));

* === Aggregated energy&value-added level ===
e _qgee(r,a)$cost_ee(r,a)..
gee(r,a) =E=

zx(r,a)*(ceva(r,a)/cee(r,a))**(elas_eva(a));
e_qva(r,a)$cost_va(r,a)..

gva(r,a) =E=

zx(r,a)*(ceva(r,a)/(cva(r,a)*(1+tr_ind(r,a)+tr_sub(r,a))/pval(r,a)))**(elas_eva(a));
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* *

* Demand and supply function block (15)

e_qim(r,c)$cost_im(r,c)..
qim(r,c) =E=
zq(r,¢)*(cq(r,c)/((pexrZ*pwmZ(r,c))*(1+tr_imp(r,c))/pim0(r,c)))**(elas_td(c));

e _qdd(r,c)$cost_dd(r,c)..
qdd(r,c) =E=
zq(r,c)*(cq(r,c)/cdd(r,c))**(elas_td(c));

e _qrs(r,c,s)$cost_qrs(r,c,s)..
qrs(r,c,s) =E=
qdd(s,c)*(cdd(s,c)/pds(r,c))**(elas_dd(c));

e_gex(r,c)$cost_ex(r,c)..
qex(r,c) =E=
zts(r,c)*((pexrZ*pweZ(r,c))/pts(r,c))**eta(c);

e _qds(r,c)$cost_ds(r,c)..
qds(r,c) =E=
zts(r,c)*(pds(r,c)/pts(r,c))**eta(c);

e_ghcmp(r)..
ghcmp(r) =E=
(m_hhd(r)/cu(r))*(cu(r)/chhd(r))**elas_cs;

e _ghsav(r)..
ghsav(r) =E=
(m_hhd(r)/cu(r))*(cu(r)/chhd(r))**elas_cs; ## Deflated by cost of consumption: chhd(r)

e_ghhdee(r)$ghhdeeO(r)..
ghhdee(r) =E=
* m_hhd(r)*(chhd(r)/ccmpe(r))**(elas_chd);
ghcmp(r)*(chhd(r)/ccmpe(r))**(elas_chd);

e_ghhdmm(r)$qhhdmmO(r)..

ghhdmm(r) =E=
* m_hhd(r)*(chhd(r)/ccmpm(r))**(elas_chd);
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ghcmp(r)*(chhd(r)/ccmpm(r))**(elas_chd);

e_ghhde(r,c)$qhhdeO(r,c)..
ghhde(r,c) =E=
ghhdee(r)*(ccmpe(r)/pq(r,c))**(elas_chde);

e_ghhdm(r,c)$qhhdmO(r,c)..
ghhdm(r,c) =E=
ghhdmm(r)*(ccmpm(r)/pq(r,c))**(elas_chdm);

e _qgov(r,c)$qgov0(r,c)..
qgov(r,c) =E=

(m_gov/cgov)*(cgov/pq(r,c))**(elas_gov);

e_qnhe(r,c)$qnhcO(r,c)..
* gnhe(r,c) =E= 1;
gnhc(r,c)*qnhcO(r,c)*pq(r,c) =E=

(m_nhc*m_nhcO - s_nhc0)*sh_nhe(r,c);

*e_qmns(r,c)$fd _mns(r,c)..

* gmns(r,c)*fd mns(r,c) =E=
* 1;
% *

* Institution block (3)
e m_hhd(r)..
m_hhd(r)*m_hhdO(r) =E=
(1-tr_dir(r))*(pfo(r)*pfn0(r)*qfnsZ(r) + sum(a,ror(r,a)*ror0(r,a) *pfcZ*qfcsZ(r,a)));

e m_gov..
m_gov*m_gov0 =E= sum(r,tr_dir(r)*(pfo(r) *pfn0(r)*qfnsZ(r)
sum(a,ror(r,a)*ror0(r,a)*pfcZ*qfcsZ(r,a))))
+ sum((r,a),(tr_ind(r,a)+tr_sub(r,a))*cva(r,a)*qva(r,a)*qva0(r,a))

+ sum((r,c),tr_imp(r,c)*(pexrZ*pwmZ(r,c))*qim(r,c)*qim0(r,c));

e _m_nhc..

* m_nhc*m_nhc0 =E= sum((r,a),sh_nhd(r,a)*px(r,a)*px0(r,a)*zx(r,a)*qx0(r,a));
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m_nhc*m_nhc0 =E= sum((r,a),sh_nhd(r,a)*zx(r,a)*qx0(r,a));

* *

* Zero profit condition block (3)
e _zx(r,a)$cost_x(r,a)..

cx(r,a) =E= px(r,a);

e zts(r,c)$cost_ts(r,c)..

cts(r,c) =E= pts(r,c);

e zq(r,c)$qtdO(r,c)..
cq(r,c) =E= pq(r,c);

* *

* Market clearing condition block (8)
e_pfn(r)$qfnsZ(r)..
qfnsZ(r) =E= sum(a,qfn(r,a)*vatbl('lab',r,a));

e_ror(r,a)$qfcsZ(r,a)..
qfcsZ(r,a) =E= qfc(r,a)*qfcs0(r,a);

e px(r,a)..
zx(r,a)*qx0(r,a) =E=
sum(c,sh_pr(r,a,c)*(zts(r,c)*qts0(r,c)));
* zx(r,a)*qx0(r,a) =E=

* zts(r,a)*qts0(r,a) + fd_mns(a,r);

e pds(r,c)$qds0(r,c)..
qds(r,c)*qdsO(r,c) =E= sum(s$qrs0(r,c,s),qrs(r,c,s)*qrs0(r,c,s));

e_pq(r,c)$qtd0(r,c)..
zq(r,c)*qtdO(r,c) =E=

sum(a,sh_i(r,c,a)*zx(r,a)*qx0(r,a))
+ sum(a,qel(r,a)*utbl('c25',r,a)*dmy_el(r,c,a))
+ sum(a,qcl(r,a)*utbl('c03',r,a)*dmy_cl(r,c,a))
+ sum(a,qol(r,a)*utbl('c11',r,a)*dmy_ol(r,c,a))
+ sum(a,qgs(r,a)*utbl('c26',r,a)*dmy_gs(r,c,a))
+ ghhdm(r,c)*qhhdmO(r,c)
+ ghhde(r,c)*qhhde0(r,c)
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+ qnhc(r,c)*qnhcO0(r,c)
+qgov(r,c)*qgovo(r,c)

+ qinv(r,c)*qinv0(r,c);

* *

* 1-S balance block (4)

e_s_hhd(r)..
s_hhd(r) =E= ghsav(r)*chhd(r);
€ s gov..
s_gov*s_gov( =E=m_gov*m_gov0 - sum((r,c),pq(r,c)*qgov(r,c)*qgov0(r,c));
*e s nhc..
* s _nhc*s_nhc0 =E=m_nhc*m_nhcO0 - sum((r,c),pq(r,c)*qnhc(r,c)*qnhc0(r,c));
e bop..
bop*bop0 =E= sum((r,c),pwmZ(r,c)*qim(r,c)*qim0(r,c))

sum((r,c),pweZ(r,c)*qex(r,c)*qex0(r,c));

*e ex_sav..
* ex_sav¥*ex sav0 =E=sum((c,r),qmns(r,c)*fd mns(c,r));
e sav..

* sav*totalsav0  =E= sum(r,s_hhd(r)*s_hhdO(r)) + s_gov*s gov0 + s nhc*s nhc0
* + pexrZ*bop*bop0 - sum((c,r),fd mns(c,r));
sav*totalsav0 ~ =E= sum(r,s_hhd(r)*s_hhdO(r)) + s _gov*s_gov0 + s _nhc0
+ pexrZ*bop*bop0 - sum((c,r),fd mns(c,r));

e _grp(r)..

grpZ(r) =E= sum(c,qhhde(r,c)*qhhde0(r,c))
+ sum(c,qhhdm(r,c)*qhhdm0(r,c))
+ sum(c,qgov(r,c)*qgov0(r,c))
+ sum(c,qinv(r,c)*qinv0(r,c))
+ sum(c,qnhe(r,c)*qnhc0(r,c))
+ sum(c,qex(r,c)*qex0(r,c))
- sum(c,qim(r,c)*qimO0(r,c))

+ sum(c,fd_mns(c,r));
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$ontext

e grp(r)..
grpZ(r) =E=m_hhd(r)*m_hhdO(r)

+ tr_dir(r)*(pfn(r) *pfn0(r)*qfnsZ(r) + sum(a,ror(r,a)*ror0(r,a)*pfcZ*qfcsZ(r,a)))
+ sum(a,(tr_ind(r,a)+tr_sub(r,a))*cva(r,a)*qva(r,a)*qval(r,a))
+ sum(c,tr_imp(r,c)*(pexrZ*pwmZ(r,c))*qim(r,c)*qim0(r,c))
+ sum(a,sh_nhd(r,a)*px(r,a)*px0(r,a)*zx(r,a)*qx0(r,a));

$offtext

* *

* Capital investment and FDI block (4)

e pv..
pv =E=
(sum((r,c),sh_inv(r,c)*pq(r,c)**(1-elas_inv))**(1/(1-elas_inv))
)$(elas_inv ne 1)
+
(prod((r,c),pq(r,c)**sh_inv(r,c)))$(elas_inv = 1);
e Zv..

(zv*zv0)*(pv*pv0) =E= sav*totalsav0;

e _qinv(r,c)$qinv0(r,c)..
qinv(r,c) =E=
zv¥(pv/pq(r,c))**(elas_inv);

e_ror_r$ror_r0..
ror r =E=
(sum((r,a),ror(r,a)*ror0(r,a)*pfcZ*qfcsZ(r,a))/sum((r,a),pfcZ*qfcsZ(r,a)))/ror_r0;
e_qv(r,a)$qv0(r,a).. ## Investment demand function with CET
qv(r,a) =E=
zv*(ror(r,a)/ror_r)**(elas_sdis);

* 5.4 MCP MODEL DECLARATION ##HHHHIHHIHEHHIHHHEHHIH

$IF NOT %calib_par% ==0 $GOTO tfp_clb5
$IF %calib_par% ==0 $GOTO gdp_sim5
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$LABEL tfp_clb5

MODEL CRIEPI mcp

/

e grp.tfpZ,

e _cva.cva,
e_cne.cne,

e _cee.cee,

e _ceva.ceva,
e_CX.CX,

e_cts.cts,

e cdd.cdd,
e_cq.cq,

e_cu.cu,

e _chhd.chhd,
e_ccmpe.ccmpe,

e _ccmpm.ccmpm,

e cgov.cgov,

e qfn.qfn,
e qfc.qfc,
e_gee.qee,
e qva.qva,
e qel.gel,
e_qne.qne,
e qcl.qcl,
e _qol.qol,
©_qggs.qgs,

e gex.qex,
e _qds.qds,

e _qim.qim,

e qdd.qdd,
e_qrs.qrs,
e_ghcmp.ghcmp,
e_ghsav.qhsav,

e_ghhdee.qhhdee,

"Recursive model for MCP solver"

## For TFP calibration

e_ghhdmm.qhhdmm,
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e_ghhde.qhhde,
¢ _ghhdm.qhhdm,

e _qgov.qgov,
e_qnhc.qnhc,

e m _hhd.m_hhd,
e m_gov.m_gov,

e m nhc.m_nhc,

e ZX.ZX,

e_zts.zts,

e 7q.zq,

€_pX.pX,
e pfn.pfn,
€_ror.rof,
e_pts.pts,
e pds.pds,
€_pq.pq,

e s hhd.s hhd,

€ S gov.s_gov,
e s nhc.s nhc,
e _bop.bop,

e _bop.pexrZ,

€_Ssav.sav,

e pv.pv,
e_zv.zv,
e_qinv.qinv,
€ ror r.ror f,

e_qv.qv

$GOTO endloop5

$LABEL gdp_sim5

MODEL CRIEPI_mcp

"Recursive dynamic model for MCP solver"
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e_grp.grpZ, ## For policy simulation

e cva.cva,
e_cne.cne,

e _cee.cee,

e _ceva.ceva,
e_CX.CX,

e_cts.cts,

e cdd.cdd,
e_cq.cq,

e_cu.cu,

e _chhd.chhd,
e_ccmpe.ccmpe,
€_ccmpm.ccmpm,

e _cgov.cgov,

e qfn.qfn,
e qfc.qfc,
e_gee.qee,
e qva.qva,
e qel.gel,
e_qne.qne,
e qcl.qcl,
e _qol.qol,
©_qggs.qgs,

e gex.qex,
e _qds.qds,

e _qim.qim,

e qdd.qdd,
e_qrs.qrs,
e_ghcmp.ghcmp,
e_ghsav.qhsav,
¢_ghhdee.qhhdee,
e_ghhdmm.qhhdmm,
e_ghhde.qhhde,

e _ghhdm.qhhdm,

e qgov.qgov,
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e _qnhc.qnhc,

e m_hhd.m_ hhd,
e m_gov.m_gov,

e m nhc.m_nhc,

e ZX.ZX,

e_zts.zts,

e zq.zq,

e pX.px,
e pfn.pfn,
e _ror.ror,
e pts.pts,
e pds.pds,
€_pq.pq,

e s hhd.s hhd,

€ S gov.s_gov,
* e s nhc.s nhc,
* e _bop.bop,

e _bop.pexrZ,

e sav.sav,

e pv.pv,
e_zv.zv,

e _qinv.qinv,
€ ror r.ror f,

e_qv.qv

$GOTO endloop5

$LABEL endloop5

et THE END OF FILE #*# a4+



* 6. MODEL CLOSURE #####H#HHHRHHHRHHH

SONTEXT
In the following segment, closures is selected for the base model
solution in this file. The clearing variables for micro and macro

constraints are as follows:

(1) For each factor, the factor price is the market-clearing variable

in a setting with factor immobility among regions.

(2) A flexible balance of payment (foreign savings) clears

the current account with a fixed foreign exchange rate, or vice versa.

(3) The total investment expenditure for the
endogenous investment quantities is determined as to
generate a balance with exogenous fixed savings rates

(saving-driven investments).

(4) Government saving is fixed at BM level and direct transfer is used forfi (|

balancing budget-revenue of government account

(5) The pexr of ROW is serving as the model numeraire.

SOFFTEXT

*7. BENCHMARK REPLICATION ###H#HHHHHHEHHIHHHHEHHIHE

SONTEXT

These options are useful for debugging. When checking whether the
initial data represent a solution, set LIMROW to a value greater than
the number of equations and search for three asterisks in the listing

file. SOLPRINT=ON provides a complete listing file. The program also
has a number of display statements, so when running experiments it is
usually not necessary to provide a solution print as well.

SOFFTEXT
* CHOOSE SOLVER:

* NLP = CONOPT, MINOS, PATHNLP
* MCP = PATH, MILES
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$IF NOT %br _test% ==0 $GOTO bmr_option
$IF %br_test% ==0 $GOTO sim_option

$LABEL bmr_option

OPTIONS ITERLIM = 0, SOLPRINT = ON, LIMROW = 100, LIMCOL = 100,
NLP = PATHNLP, MCP = PATH, REFORM = 0, RESLIM = 1200;

$GOTO endloopl

$LABEL sim_option

OPTIONS ITERLIM = 10000, SOLPRINT = ON, LIMROW = 0, LIMCOL =0,
NLP = PATHNLP, MCP = PATH, REFORM = 0, RESLIM = 1200;

$GOTO endloopl

$LABEL endloop!

SONTEXT

The HOLDFIXED option converts all variables which are fixed (.FX) into
parameters. They are then not solved as part of the model.

The TOLINFREP parameter sets the tolerance for determinining whether
initial values of variables represent a solution of the model

equations. Whether these initial equation values are printed is

determimed by the LIMROW option. Equations which are not satsfied to
the degree TOLINFREP are printed with three asterisks next to their

listing.

$OFFTEXT

$IF NOT %solve nlp% ==0  CRIEPI nlp.OPTFILE =1;

$IF NOT %solve nlp% == CRIEPI nlp.HOLDFIXED =1;

$IF NOT %solve nlp% == CRIEPI nlp. TOLINFREP  =.0001;
$IF NOT %solve_mcp% ==0  CRIEPI mcp.OPTFILE =1;

$IF NOT %solve mep% == CRIEPI mcp.HOLDFIXED =1;
$IF NOT %solve mep% == CRIEPI mcp. TOLINFREP  =.0001;

$IF NOT %policy sim% == 0 $GOTO PolicySimulation

* 7.1 VARIABLE DEFINITIONS ####HHHHHHHHIHIFHIFHIHIHIHIH
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%

* Variable initialization:

%

* Variable initialization:

zx.1(r,a)
zts.1(r,c)

zq.1(r,c)

cva.l(r,a)
cne.l(r,a)
cee.l(r,a)
ceva.l(r,a)
cx.1(r,a)
cts.l(r,c)
cdd.I(r,c)
cq.l(r,c)
cu.l(r)
chhd.I(r)
ccmpe.l(r)
ccmpm.l(r)

cgov.l

px.I(r,a)
pfn.l(r)
ror.l(r,a)
pts.1(r,c)
pds.1(r,c)
pq.1(r.c)
pexrZ.1

qfn.l(r,a)
gfc.I(r,a)
qva.l(r,a)
gee.l(r,a)
gel.l(r,a)
gne.l(r,a)
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qcl.l(r,a) =1;

qol.I(r,a) =1,
qgs.I(r,a) =1;
gex.l(r,c) =1;
qds.1(r,c) =1;
qim.I(r,c) =1;
qdd.1(r,c) =1;
grs.I(r,c,s) =1;
ghcmp.I(r) =1;
ghsav.I(r) =1;
ghhdee.l(r) =1;
ghhdmm.I(r) =1;

ghhde.l(r,c) =1;
ghhdm.l(r,c) =1;

qgov.l(r,c) =1;
qnhe.I(r,c) =1;
m_hhd.1(r) =1;
m_gov.l =1;
m_nhe.l =1;
s_hhd.I(r) =1,
s_gov.l =1;
* s nhc.l =1;
bop.1 =1;
sav.l =1;
pv.l =1;
zv.l =1;
qinv.l(r,c) =1,
ror r.l =1;
qv.l(r,a) =1;
tfpZ.1(1) =1;
* grpZ.1(r) = GRP_FD(r);
* *

* Imposing lower limits on selected variables:
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* This may improve solver performance.

zx.lo(r,a)
zts.lo(r,c)

zq.lo(r,c)

cva.lo(r,a)
cne.lo(r,a)
cee.lo(r,a)
ceva.lo(r,a)
cx.lo(r,a)
cts.lo(r,c)
cdd.lo(r,c)
cq.lo(r,c)
cu.lo(r)
chhd.lo(r)
ccmpe.lo(r)
ccmpm.lo(r)

cgov.lo

px.lo(r,a)
pfn.lo(r)
ror.lo(r,a)
pts.lo(r,c)
pds.lo(r,c)
pg.lo(r,c)
pexrZ.lo

m_hhd.lo(r)

m_gov.lo

sav.lo

pv.lo
zv.lo
ror_r.lo

tfpZ.1o(r)

= le-0;
= le-6;
= le-0;

= le-6;
= le-6;
= le-6;
= le-6;
= le-0;

= le-06;

= le-0;
= le-0;
= le-6;
= le-6;
= le-6;
= le-6;
= le-6;

= le-0;
= le-6;
= le-0;
= le-0;
= le-06;
= le-0;
= le-6;

= le-06;
= le-6;

= le-6;

= le-6;

= le-06;
= le-6;
= le-6;
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* Fixing variables not in model at zero:

zx.fx(r,a)$(NOT gx0(r,a)) =0;
2q.fx(r,c)$(NOT qtd0(r,c)) =0;
zts.fx(1,c)$(NOT qtsO(r,c)) =0,
cva.fx(r,a)$(NOT qva0(r,a)) =0;
cne.fx(r,a)$(NOT cost_ne(r,a)) =0,
cee.fx(r,a)$(NOT cost_ee(r,a)) =0;
ceva.fx(r,a)$(NOT geva0(r,a)) =0;
cx.fx(1,2)$(NOT gx0(r,a)) =0;
cts.fx(r,c)$(NOT qtsO(r,c)) =0;
cdd.fx(r,c)$(NOT qdd0(r,c)) =0;
cq.fx(r,c)$(NOT qtdO(r,c)) =0;

qfn.fx(r,a)$(NOT vatbl('lab',r,a)) = 0;

gfc.fx(r,a)$(NOT qfcsZ(r,a)) =0,
qva.fx(r,a)$(NOT qva0(r,a)) =0,
gee.fx(r,a)$(NOT qeel(r,a)) =0;
qne.fx(r,a)$(NOT qne0(r,a)) =0;
qel.fx(r,a)$(NOT qel0(r,a)) =0;
qcl.fx(r,a)$(NOT qcl0(r,a)) =0
qol.fx(r,a)$(NOT qol0(r,a)) =0;
qes.fx(r,a)$(NOT qgs0(r,a)) =0;
qex.fx(r,c)$(NOT qex0(r,c)) =0;
qds.fx(r,c)$(NOT cost_ds(r,c)) =0;
qim.fx(r,c)$(NOT qimO(r,c)) =0,
qdd.fx(r,c)$(NOT qdd0(r,c)) =0;
qrs.fx(r,c,s)$(NOT qrs0(r,c,s)) =0;
ghhdee.fx(r)$(NOT ghhdee0(r)) =0;
ghhdmm.fx(r)$(NOT ghhdmmO(r)) =0;
ghhde.fx(r,c)$(NOT ghhdeO(r,c)) =0,
ghhdm. fx(r,c)$(NOT ghhdmO(r,c)) =0;
qgov.fx(r,c)$(NOT qgov0(r,c)) =0,
gnhe.fx(r,c)$(NOT gnhc0(r,c)) =0;
px.fx(r,2)$(NOT px0(r,a)) =0
pfn.fx(r)$(NOT qfnsZ(r)) =0;
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ror.fx(r,a)$(NOT qfcsZ(r,a)) =0;

pts.fx(r,c)$(NOT qtsO(r,c)) =0;
pds.fx(r,c)$(NOT Cost_ds(r,c)) =0;
pq.fx(r,c)$(NOT qtd0(r,c)) =0;
qinv.fx(r,c)$(NOT qinv0(r,c)) =0;
qv.fx(r,a)$(NOT qv0(r,a)) =0;

*pepedpedtt THE END OF FILE *#*#*#* 444

¥========== CLOSURE ==========*%

bop.fx =1; ## First option: fix bop
* pexrZ.fx =1; ## Second option: fix pexr
*¥========== CLOSURE ==========*

* Fixing variable tfpZ(r) or grpZ(r) according to parameter control "calib_par"
$IF NOT %calib_par% ==0 $GOTO tfp clb2
$IF %calib_par% ==0 $GOTO grp_sim2

$LABEL tfp clb2

grpZ.fx(r) = grp(r,"Y2011");
DISPLAY grpZ.];
$GOTO endloop2

$LABEL grp_sim2

tipZ.£x(r) = tp(r,"Y2011");
DISPLAY tfpZ.1;
$GOTO endloop2

$LABEL endloop2

* *

* Optional tests of robustness:

* pfn.l(r) =1.05;
* ror.l(r,a) =0.95;

* pq.l(r,c) =0.95;
* pq.1(r,c) =1.05;
* px.I(r,a) =1.05;
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* px.1(r,2) =0.95;

* 7.2 SOLVE STATEMENT ###H#HHHHHHHHHHHHIHIHIHI

* *

* Benchmark replication:

DISPLAY "com: Benchmark replication";

$IF NOT %solve nlp% ==0 SOLVE CRIEPI nlp MAXIMIZING omega USING nlp;
$IF NOT %solve_mcp% ==0 SOLVE CRIEPI_mcp USING mcp;

$IF NOT %solve_nlp% ==0 DISPLAY CRIEPI nlp. MODELSTAT, CRIEPI nlp.SOLVESTAT;
$IF NOT %solve_mcp% == 0 DISPLAY CRIEPI_mcp.MODELSTAT, CRIEPI_mcp.SOLVESTAT;

$IF NOT %br_only% == 0 $GOTO end

* 8. POLICY SIMULATIONS ####HH#HHHHHHHHHIHIHIHIHH

$LABEL PolicySimulation

k k

* Policy simulations:

DISPLAY "com: Policy simulations";

SETS
scn "Scenario"
/
bau "Benchmark"
sim "Counterfactual policy scenario"
/

scn_c(scn) "Current scenario”
scn_cf(scn) "Counterfactual policy scenario”
tsim(t) "Time period for simulation"
/Y2011*%Y2025/
tevl(tsim) "Time period for evaluation"
/Y2011*Y2025/
* tevl2(tsim) "Time period for evaluation (policy indicator)"

* /Y2015*Y2025/
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scn_c(scn) =NO;
sen_c('bau’) = YES;

scn_c('sim') = NO;

scn_cf(scn) =NO;
scn_cf('sim') = NO;

DISPLAY "com: Simulation control set";
DISPLAY scn, scn_c, scn_cf;

PARAMETERS

SolveRep "Solve status"

ModelRep "Model status"

* *

* Import parameters used for displaying results:

$INCLUDE %progpath%output/result_parameters%version no%.gms

* #tH##HH# OUTER LOOP START HERE #####i#H#H#HE *
LOOP(scn$scn_c(scn),

* *

* Variable initialization:

$INCLUDE %progpath%intvalue/var init %version no%.gms

*========== CLOSURE ==========*%

bop.fx =1; ## First option: fix bop
* pexrZ.fx =1; ## Second option: fix pexr
*========== CLOSURE ==========*%

* st INNER LOOP START HERE #####H##Hi# *

LOOP(tsim,

* Fixing variable tfpZ(r) or grpZ(r) according to parameter control "calib_par"
$IF NOT %calib_par% ==0 $GOTO tfp_clb3

$IF %calib_par% ==0 $GOTO grp_sim3
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SLABEL tfp_clb3

grpZ.fx(r) = grp(r,tsim);
DISPLAY grpZ.1;
$GOTO endloop3

$LABEL grp_sim3
tfpZ.fx(r) = tfp(r,tsim);
DISPLAY tfpZ.];

$GOTO endloop3

$LABEL endloop3

* *

* Assigning intertemporal parameters:

popZ(r) = pop(r,tsim);
qfnsZ(r) = qfns(r,tsim);
qfesZ(r,a) = qfcs(r,a,tsim);
pfcZ = pfc(tsim);
pwmZ(r,c) = pwm(r,c,tsim);
pweZ(r,c) = pwe(r,c,tsim);

DISPLAY "com: Intertemporal parameters (Dynamic)";

DISPLAY qfnsZ, qfcsZ, pfcZ, pwmZ, pweZ;

* Set policy shock here!!

pwmZ(r,c)$scn_cf(scn) =pwm_sim(r,c,tsim);

* Production side

elas_va(a)$scn_cf(scn) =1.5; #DF=1.5
elas_ne(a)$scn_cf(scn) =0; ## DF =2
elas_ee(a)$scn_cf(scn) =0; ## DF =0
elas_eva(a)$scn_cf(scn) =0.5; ## DF =2
elas_td(c)$scn_cf(scn) =2; ## DF =2
elas_dd(c)$scn_cf(scn) =2; ## DF =2
eta(c)$scn_cf(scn) =1; ## DF =1
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* Consumption side

elas_cs$scn_cf(scn) =1; ## Fixed saving ratio
elas_chd$scn_cf(scn) =0.5; ## Fixed expenditure share DF = 1
elas_chde$scn_cf(scn) =0; ## Leontief function of energy consumption DF =0
elas_chdm$scn_cf(scn) =2; ## DF =2
elas_gov$scn_cf(scn) =1;
elas_inv§scn_cf(scn) =1;

DISPLAY pwmZ;

¥==========POLICY ==========%

* Recursive dynamic simulation:

DISPLAY "com: Recursive dynamic simulation";

$IF NOT %solve nlp% ==0 SOLVE CRIEPI nlp MAXIMIZING omega USING nlp;
$IF NOT %solve_mcp% ==0 SOLVE CRIEPI_mcp USING mcp;

$IF NOT %solve nlp% ==0 DISPLAY CRIEPI nlp.MODELSTAT, CRIEPI nlp.SOLVESTAT;
$IF NOT %solve mcp% ==0 DISPLAY CRIEPI mcp.MODELSTAT, CRIEPI mcp.SOLVESTAT;

$IF NOT %solve nlp% ==0 SolveRep = CRIEPI nlp.SOLVESTAT;
$IF NOT %solve nlp% ==0 ModelRep = CRIEPI nlp.MODELSTAT;
$IF NOT %solve_mcp% == 0 SolveRep = CRIEPI _mcp.SOLVESTAT;
$IF NOT %solve mcp% ==0 ModelRep = CRIEPI mcp.MODELSTAT;

DISPLAY "com: Solve and Model status";
DISPLAY SolveRep, ModelRep;

$IF NOT %solve nlp% ==0 $GOTO checknlp
$IF NOT %solve mcp% ==0 $GOTO checkmcp

$LABEL checknlp
IF ((SolveRep NE 1) OR (ModelRep NE 2),
ABORT "Error solving model CRIEPI nlp";
);
$GOTO endloop4

$LABEL checkmcp
IF ((SolveRep NE 1) OR (ModelRep NE 1),
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ABORT "Error solving model CRIEPI mcp";
);
$GOTO endloop4

$LABEL endloop4

* *

* Record real GRP and TFP:

grp(r,tsim) = grpZ.1(1);
tfp(r,tsim) =tfpZ.1(r);

DISPLAY "com: Real GRP";
DISPLAY grp, tfp;

* *

* Update capital accumulation:

qfcs(r,a,tsim+1) = (1-depr_s0)*qfcs(r,a,tsim) + qv.1(r,a)*qv0(r,a);
* Update price of capital (Capital price defined as nationwide average):
pfc(tsim+1) = sum((r,a),(1-depr_s0)*pfc(tsim)*qfcs(r,a,tsim) + pv.1*pv0*qv.1(r,a)*qv0(r,a))

/sum((r,a),qfcs(r,a,tsim+1));

DISPLAY "com: Capital accumulation";
DISPLAY (fcs, pfc;

k *

* Update price index of foreign exchange:

pexr(tsim) = pexrZ.1;

DISPLAY "com: Price index of foreign exchange";
DISPLAY pexr;

* *

* Calculating results:
* Recording solution of each period

s_cva(r,a,tsim,scn) = cva.l(r,a);

s_cne(r,a,tsim,scn) = cne.l(r,a);
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s_cee(r,a,tsim,scn)
s_ceva(r,a,tsim,scn)
s_cx(r,a,tsim,scn)
s_cts(r,c,tsim,scn)
s_cdd(r,c,tsim,scn)
s_cq(r,c,tsim,scn)
s_cu(r,tsim,scn)
s_chhd(r,tsim,scn)
s_ccmpe(r,tsim,scn)
s_ccmpm(r,tsim,scn)

s_cgov(tsim,scn)

s_qfn(r,a,tsim,scn)
s_qfc(r,a,tsim,scn)
s_gee(r,a,tsim,scn)
s_qva(r,a,tsim,scn)
s_qel(r,a,tsim,scn)
s_qne(r,a,tsim,scn)
s_qcl(r,a,tsim,scn)
s_qol(r,a,tsim,scn)

s_qgs(r,a,tsim,scn)

s_qgex(r,c,tsim,scn)
s_qds(r,c,tsim,scn)
s_qim(r,c,tsim,scn)
s_qdd(r,c,tsim,scn)
s_qrs(r,c,s,tsim,scn)
s_ghcmp(r,tsim,scn)
s_ghsav(r,tsim,scn)
s_ghhdee(r,tsim,scn)
s_ghhdmm(r,tsim,scn)
s_ghhde(r,c,tsim,scn)
s_ghhdm(r,c,tsim,scn)
s_qgov(r,c,tsim,scn)

s_qnhc(r,c,tsim,scn)

s_m_hhd(r,tsim,scn)
s_m_gov(tsim,scn)

s_m_nhc(tsim,scn)

= cee.l(1,2);
= ceva.l(r,a);
= cx.I(r,a);
= cts.I(r,c);
= cdd.I(r,c);
= cq.l(1,c);
= cu.l(r);
= chhd.l(r);

= ccmpe.l(r);

= ccmpm.l(r);

= cgov.l;

= qfn.1(r,a);
= gfc.1(r,a);
= qee.l(r,a);
= qva.l(r,a);
= gel.l(r,a);
= gne.l(r,a);
= qcl.l(r,a);
= qol.I(r,a);
= qgs.I(r,a);

= gex.l(r,c);
= qds.I(r,c);
= qim.1(r,c);
= qdd.I(r,c);

= qrs.1l(r,c,s);

= ghcmp.1(r);
= ghsav.l(r);
= ghhdee.I(r);

= ghhdmm.I(r);

= ghhde.l(r,c);

= ghhdm.I(r,c);

= qgov.1(r,c);
= gnhe.I(r,c);

=m_hhd.I(r);
=m_gov.l;

=m_nhc.l;

99



s_zx(r,a,tsim,scn) = zx.1(r,a);

s_zts(r,c,tsim,scn) = zts.1(r,c);
s_zq(r,c,tsim,scn) = zq.I(r,c);
s_px(r,a,tsim,scn) = px.l(r,a);
s_pfn(r,tsim,scn) = pfn.1(1);
s_ror(r,a,tsim,scn) = ror.l(r,a);
s_pts(r,c,tsim,scn) = pts.I(1,¢);
s_pds(r,c,tsim,scn) = pds.I(r,c);
s_pq(r,c,tsim,scn) = pq.l(r,c);
s_s_hhd(r,tsim,scn) =s_hhd.l(r);
s_s_gov(tsim,scn) =s gov.l;

* s s nhc(tsim,scn) =s_nhc.];
s_bop(tsim,scn) =bop.l;
s_sav(tsim,scn) = sav.l;
s_pv(tsim,scn) =pv.];
s_zv(tsim,scn) =zv.l;
s_qinv(r,c,tsim,scn) = qinv.l(r,c);
s_ror_r(tsim,scn) =ror_r.l;
s_qv(r,a,tsim,scn) = qv.l(r,a);

* *

* Calculating level of each indicator

* HH income
1 _mhhd(r,tsim,scn) =m_hhdO(r)*s_m_hhd(r,tsim,scn);
1 mhhd('Japan',tsim,scn) = sum(r,]| mhhd(r,tsim,scn));
1 mhhd_tot(r,scn) = sum(tevl,] _mhhd(r,tevl,scn));

1 mhhd_tot('Japan',scn) = sum(tevl,l mhhd('Japan',tevl,scn));

* GOV income

1 mgov(tsim,scn) =m_gov0*s m_gov(tsim,scn);
1 mgov_tot(scn) = sum(tevl,] mgov(tevl,scn));
* CPI
1 cpi(r,tsim,scn) = sum(c,pq.1(r,c)*pq0(r,c) *cwst(r,c));
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1 cpi('Japan',tsim,scn) = sum((r,c),pq.1(r,c)*pqO0(r,c)*cwstjpn(r,c));

* PPI
1 ppi(r,tsim,scn) = sum(c,px.1(r,c) *px0(r,c) *pwst(r,c));

1 ppi('Japan',tsim,scn) = sum((r,c),px.1(r,c)*px0(r,c)*pwstjpn(r,c));

* Utility
1 u(r,tsim,scn) =m_hhd.I(r)/chhd.1(r);
1 u('Japan',tsim,scn) = sum(r,]_u(r,tsim,scn));
* Savings
1 sav(r,tsim,scn) =s_hhd.l(r)*s_hhdO(r);

1 sav('Japan',tsim,scn) = sum(r,l sav(r,tsim,scn));

* Consumption
1 cmp(r,tsim,scn) = sum(c,qhhdm.I(r,c)*qhhdmO(r,c))*ccmpm.I(r)
+ sum(c,ghhde.l(r,c)*qhhde0(r,c))*ccmpe.l(r);

1 cmp('Japan',tsim,scn) = sum(r,l cmp(r,tsim,scn));

* Final demand
1 fd(r,c,tsim,scn) = ghhdm.I(r,c)*qhhdm0O(r,c) + ghhde.l(r,c)*qhhde0(r,c) + qnhc.1(r,c)*qnhcO(r,c)
+ qgov.l(r,c)*qgov0(r,c) + qinv.l(r,c)*qinv0(r,c);

* BOP
1 bop(tsim,scn) = bop.I*bop0;

* Commodity prices
1 px(r,a,tsim,scn) = px.1(r,a)*px0(r,a);
1_pq(r.c,tsim,scn) = pq.1(r,c)*pqO(r,0);

* Production output level
1 x(r,a,tsim,scn) = zx.1(r,a)*qx0(r,a);
1 q(r,c,tsim,scn) = zq.1(r,c)*qtd0(r,c);
* Factor prices
1 pfn(r,tsim,scn) = pfn.l(r)*pfn0(r);

1 ror(r,a,tsim,scn) = ror.l(r,a)*ror0(r,a);

* Factor demand
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1 fn(r,a,tsim,scn) = qfn.l(r,a)*vatbl('lab',r,a);

1 fe(r,a,tsim,scn) = gfc.1(r,a)*qfcs0(r,a);

* Import level
1 im(r,c,tsim,scn) = qim.l(r,c)*qimO0(r,c);

1 vim(r,c,tsim,scn) = pexrZ.1*qim.1(r,c)*qim0(r,c);

* Export level
1 ex(r,c,tsim,scn) = gex.l(r,c)*qex0(r,c);

1 vex(r,c,tsim,scn) = pexrZ.1*qex.I(r,c)*qex0(r,c);

* Intermediate input
1 qi(r,c,a,tsim,scn) =sh_i(r,c,a)*zx.1(r,a)*qx0(r,a)
+ gel.l(r,a)*utbl('c25',r,a)*dmy_el(r,c,a)
+ qcl.l(r,a)*utbl('c03',r,a)*dmy _cl(r,c,a)
+ qol.l(r,a)*utbl('cl 1',r,a)*dmy_ol(r,c,a)
+ qgs.I(r,a)*utbl('c26',r,a)*dmy_gs(r,c,a);

* Total intermediate use
1 int(r,c,tsim,scn) = sum(a,sh_i(r,c,a)*zx.1(r,a)*qx0(r,a))
+ sum(a,qel.l(r,a)*utbl('c25',r,a)*dmy_el(r,c,a))
+ sum(a,qcl.l(r,a)*utbl('c03',r,a)*dmy_cl(r,c,a))
+ sum(a,qol.l(r,a)*utbl('c11',r,a)*dmy_ol(r,c,a))

+ sum(a,qgs.l(r,a)*utbl('c26',r,a)*dmy_gs(r,c,a));

* Aggregated capital stock

1 gfes(r,tsim,scn) = sum(a,qfcs(r,a,tsim));

* Aggregated capital goods

1 zv(tsim,scn) =zv.1*zv0;

* GDP (final demand)
1 vgdp_ fd(r,tsim,scn) = sum(c,pq.1(r,c)*pq0(r,c)*qhhde.l(r,c)*qhhde0(r,c))

+ sum(c,pq.1(r,c)*pq0(r,c) *qhhdm.I(r,c) *qghhdmO(r,c))
+ sum(c,pq.1(r,c)*pq0(r,c)*qgov.1(r,c)*qgov0(r,c))
+ sum(c,pq.1(r,c)*pq0(r,c)*qinv.I(r,c) *qinvO0(r,c))
+ sum(c,pq.1(r,c)*pq0(r,c) *qnhe.I(r,c)*qnhcO(r,c))
+ sum(c,pq.1(r,c)*pq0(r,c)*qex.1(r,c)*qex0(r,c))
- sum(c,pq.l(r,c)*pqO0(r,c)*qim.I(r,c)*qim0(r,c))

102



+ sum(c,fd_mns(c,1));

1 vgdp fd('Japan',tsim,scn) = sum(r,l_vgdp fd(r,tsim,scn));

* Real GRP

1 qgdp(r,tsim,scn) = sum(c,qhhde.I(r,c)*qhhde0(r,c))
+ sum(c,qhhdm.I(r,c)*qhhdmO(r,c))
+ sum(c,qgov.l(r,c)*qgov0(r,c))
+ sum(c,qinv.l(r,c)*qinvO0(r,c))
+ sum(c,qnhc.1(r,c)*qnhcO(r,c))
+ sum(c,qgex.1(r,c)*qex0(r,c))
- sum(c,qim.1(r,c)*qimO(r,c))
+ sum(c,fd_mns(c,r));

1 qgdp('Japan',tsim,scn) = sum(r,]_qgdp(r,tsim,scn));

1 qgdp_tot(r,scn) = sum(tevl,l qgdp(r,tevl,scn));

1 qgdp_tot('Japan',scn) = sum(tevl,] qgdp('Japan',tevl,scn));

* Price index of GRP (derived implicitly)
1 pgdp(r,tsim,scn) =1 vgdp_fd(r,tsim,scn)/l_qgdp(r,tsim,scn);

* Decomposition of GDP change
1 qgdp_demp(r,'hhd',tsim,scn) = sum(c,qhhde.l(r,c)*qhhde0(r,c))
+ sum(c,qhhdm.I(r,c)*qhhdmO(r,c));

1 qgdp_demp(r,'gov',tsim,scn) = sum(c,qgov.1(r,c)*qgov0(r,c));

1 qgdp_demp(r,'inv',tsim,scn) = sum(c,qinv.l(r,c)*qinvO0(r,c));

1 qgdp demp(r,'nhc',tsim,scn) = sum(c,qnhc.1(r,c)*qnhc0(r,c));

1 qgdp_demp(r,'exp',tsim,scn) = sum(c,qex.1(r,c)*qex0(r,c));

1 qgdp_demp(r,'imp’,tsim,scn) = -1*sum(c,qim.l(r,c)*qim0(r,c));

1 qgdp_demp(r,'all',tsim,scn) = sum(ele gdp,l qgdp_dcmp(r,ele_gdp,tsim,scn));

1 qgdp dcmp('Japan','all',tsim,scn) = sum((r,ele_gdp),l_qgdp_dcmp(r,ele _gdp,tsim,scn));

g THE END OF FILE #*#%#*#*

* *

* Recode results in SAM format:

*$INCLUDE %progpath%output/output to SAM%version_no%.gms

);
* i INNER LOOP END HERE #HHHH###HH *
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);
* i OUTER LOOP END HERE #HHHH#H#H#HH *

*$GOTO end

* 8b. EMISSOION MODULE ####H#HHHHHHHHIHHIFHIFHIHIHIHIH

*$INCLUDE Y%progpath%program/emission.gms

* 9. SOLUTION REPORTS #####H#HH#HH#H#H#HHHHHHHHHHHIH

* *

* Calculate percentage change in results from the experiments:

*$INCLUDE %progpath%output/output_report%version_no%bau.gms

* *

* Results from the policy simulations:

DISPLAY "com: Level of solved variables";

DISPLAY s_zx,s zts,s_zq,
s _cva,s_cne,s cee,s ceva,s_cx,s cts,s_cdd,s cq,
s_cu,s_chhd,s_ccmpe,s_ccmpm,s_cgov,
s _qfn,s qfc,s_qee,s qva,s_qel,s_qne,s qcl,s_qol,s qgs,
s_gex,s_qds,s_qim,s qdd,s qrs,s_ghcmp,s ghsav,s qhhdee,s ghhdmm,
s_ghhde,s_ghhdm,s_qgov,s qnhc,
s m_hhd,s m gov,s m nhc,
s_px,s_pfn,s ror,s pts,s pds,s pq,
s_s _hhd,s s gov,s bop,s sav,

S pv,s zv,s_qinv,s ror r,s qv;

DISPLAY "com: Level of indicators";

DISPLAY I _qgdp,l qgdp_tot,l mhhd,l mhhd tot,] mgov,]l mgov_tot,
1 cpi,l ppi,l u,l sav,] cmp,l fd,l bop,
1 px,1 pq,l pfn, ror,l x,1 q,1 fn,1 fc,l im,] ex,
1 vim,l vex,l qi,l int,l qfcs,] zv,

1_vgdp_fd,l_pgdp,l_qgdp_dcmp;

*$ontext
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Execute_Unload '%gdx_results2%',
S 7zX,S_7ts,s_zq,
s _cva,s_cne,s cee,s ceva,s_cx,s cts,s_cdd,s_cq,
s_cu,s_chhd,s_ccmpe,s_ccmpm,s_cgov,
s_qfn,s qfc,s_qee,s qva,s_qel,s_qne,s qcl,s_qol,s qgs,
s_gex,s_qds,s_qim,s _qdd,s qrs,s_ghcmp,s ghsav,s qhhdee,s ghhdmm,
s_ghhde,s_ghhdm,s qgov,s_qnhc,
s m_hhd,s m gov,s m nhc,
s _px,s_pfn,s ror,s pts,s pds,s pq,
s_s_hhd,s s gov,s bop,s sav,
S_pv,s_zv,s_qinv,s _ror r,s qv
1 qgdp,l qgdp_tot,] mhhd,] mhhd tot,] mgov,l mgov tot,
1 cpi,l ppi,l u,l sav,] cmp,l fd,l bop,
1 px,1 pq,l pfn,l ror,] x,1 q,1 fn,l fc,1 im, ex,
1 vim,l vex,l qi,l int,l qfcs,] zv,
1 vgdp fd,l pgdp,l qgdp dcmp;

*$offtext

$IF NOT %calib_par% == 0 $GOTO tfp_clb4
$IF %calib_par% ==0 $GOTO grp sim4

$LABEL tfp_clb4

* Calibrated TFP result to GDX file:

Execute_Unload '%progpath%result/tfp_call71010b.gdx’, tfp;
$GOTO end

$LABEL grp_sim4

* *

* Export results to EXCEL and GDX file:

* *

* Variable initialization:

zx.1(r,a) =1;
zts.1(r,c) =1;
zq.1(r,c) =1;
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cva.l(r,a) =1;

cne.l(r,a) =1,
cee.l(r,a) =1;
ceva.l(r,a) =1;
cx.I(r,a) =1;
cts.1(r,c) =1;
cdd.I(r,c) =1;
cq.l(r,c) =1;
cu.l(r) =1;
chhd.I(r) =1;
ccmpe.l(r) =1,
ccmpm.l(r) =1;
cgov.l =1;
px.1(r,a) =1;
pfn.l(r) =1;
ror.l(r,a) =1;
pts.I(r,c) =1;
pds.1(r,c) =1;
pa.l(r,c) =1;
pexrZ.1 =1;
qfn.l(r,a) =1;
gfc.I(r,a) =1,
qva.l(r,a) =1;
gee.l(r,a) =1;
gel.l(r,a) =1;
gne.l(r,a) =1,
qcl.l(r,a) =1;
qol.I(r,a) =1;
qgs.I(r,a) =1;
gex.l(r,c) =1;
qds.I(r,c) =1;
qim.I(r,c) =1;
qdd.1(r,c) =1;
grs.d(r,c,s) =1;
ghcmp.I(r) =1;
ghsav.1(r) =1;
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ghhdee.l(r) =1;
ghhdmm.I(r) =1;
ghhde.l(r,c) =1;
ghhdm.l(r,c) =1;

qgov.l(r,c) =1;
gnhc.I(r,c) =1,
m_hhd.I(r) =1;
m_gov.l =1;
m_nhe.l =1;
s_hhd.1(r) =1;
s _gov.l =1;
* s nhc.l =1;
bop.1 =1;
sav.l =1;
pv.l =1;
zv.l =1;
qinv.I(r,c) =1;
ror r.l =1;
qv.l(r,a) =1;
tfpZ.1(r) =1;
* grpZ.1(r) = GRP_FD(r);
* *

* Imposing lower limits on selected variables:

* This may improve solver performance.

zx.lo(r,a) = le-6;
zts.lo(r,c) = le-6;
zq.lo(r,c) = le-6;
cva.lo(r,a) = le-0;
cne.lo(r,a) = le-6;
cee.lo(r,a) = le-6;
ceva.lo(r,a) = le-6;
cx.lo(r,a) = le-6;
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cts.lo(r,c) = le-6;
cdd.lo(r,c) = le-6;
cq.lo(r,c) = le-6;
cu.lo(r) = le-6;
chhd.lo(r) = le-6;
ccmpe.lo(r) = le-6;
ccmpm.lo(r) = le-6;
cgov.lo = le-6;
px.lo(r,a) = le-6;
pfn.lo(r) = le-6;
ror.lo(r,a) = le-6;
pts.lo(r,c) = le-6;
pds.lo(r,c) = le-6;
pg.lo(r,c) = le-6;
pexrZ.lo = le-6;
m_hhd.lo(r) = le-6;
m_gov.lo = le-6;
sav.lo = le-6;
pv.lo = le-6;
zv.lo = le-6;
ror_r.lo = le-6;
tfpZ.lo(r) = le-6;

% %

* Fixing variables not in model at zero:
zx.fx(r,)$(NOT qx0(r,a)) =0;
2q.fx(r,c)$(NOT qtdO(r,c)) =0;
zts.fx(r,c)$(NOT qtsO(r,c)) =0;
cva.fx(r,a)$(NOT qva0(r,a)) =0,
cne.fx(r,a)$(NOT cost_ne(r,a)) =0;
cee.fx(r,a)$(NOT cost_ee(r,a)) =0;
ceva.fx(r,a)$(NOT qgevaO(r,a)) =0;
cx.fx(r,a)$(NOT qx0(r,a)) =0;
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cts.fx(r,c)$(NOT qtsO(r,c))
cdd.fx(r,c)$(NOT qdd0(r,c))
¢q.fx(r,c)$(NOT qtdO(r,c))

qfn.fx(r,a)$(NOT vatbl('lab',r,a))
qfc.fx(r,a)$(NOT qfcsZ(r,a))
qva.fx(r,a)$(NOT qva0l(r,a))
qee.fx(r,a)$(NOT qeel(r,a))
gne.fx(r,a)$(NOT qne0(r,a))
qel.fx(r,a)$(NOT gel0(r,a))
qcl.fx(r,a)$(NOT qcl0(r,a))
qol.fx(r,a)$(NOT qolO(r,a))
qgs.fx(r,a)$(NOT qgs0(r,a))

qex.fx(r,c)$(NOT qex0(r,c))
qds.fx(r,c)$(NOT cost_ds(r,c))
qim.fx(r,c)$(NOT qim0(r,c))
qdd.fx(r,c)$(NOT qdd0(r,c))
qrs.fx(r,c,s)$(NOT qrs0(r,c,s))
ghhdee.fx(r)$(NOT ghhdeeO(r))

ghhdmm.fx(r)$(NOT ghhdmmO(r))

ghhde.fx(r,c)$(NOT ghhdeO(r,c))
ghhdm. fx(r,c)$(NOT ghhdm0(r,c))
qgov.fx(r,c)$(NOT qgovO0(r,c))
gnhe.fx(r,c)$(NOT qnhcO(r,c))

px.fx(r,a)$(NOT px0(r,a))
pfn.fx(r)$(NOT qfnsZ(r))
ror.fx(r,a)$(NOT qfcsZ(r,a))
pts.fx(r,c)$(NOT qtsO(r,c))
pds.fx(r,c)$(NOT Cost_ds(r,c))
pq.fx(r,c)$(NOT qtd0(r,c))

qinv.fx(r,c)$(NOT qinv0(r,c))
qv.fx(r,a)$(NOT qv0(r,a))

*

* Calculating results:
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g THE END OF FILE #¥#%#*#*

i THE END OF FILE *#*#*#*#*#

*$INCLUDE %progpath%output/output_to gdx%version_no%.gms

*$INCLUDE Y%progpath%output/output_to_excel%version_no%.gms ## Must run on Windows
*$INCLUDE %progpath%output/output to_excel sim%version_no%.gms

$GOTO end

$LABEL end

*pespedpedtst THE END OF FILE #*# s
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