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What are CGE models?

CGE or AGEM

Viblsecioral; econemy-Wide Hepiinear
eguilivritm moedelsi that are clesely related
10, the Walrasian moedell of a Compeutive
ECONGIMY,
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What are CGE models?...

Walkasian competitive eguilipmruim:

a All'econemic agents are price takers Wno
maximize: proefits or Uity

s Prices fireely adjust 1o’ clear markets
Alse called price-endegenous; Medels

Genereguiesrinirane aliteReRIGHS
GECISION| Miakinelane two) concepts: central
10 the CGE modeling framework
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What are CGE models?...

Fhe ecenemy as a complete system of
INterdependent cCompPoRERLts

Recognize: EConemic SNOeks 01 GRe component
clieating| rpple: effects threughoeut the: system

Eundamentaltinks amoeng production structure,

pattern off demand), andi INCeMES 6ff Varous
Rstitttions

Simply implies; that supply: equals demanad
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What are CGE models?...

fhe idea that a competitive market econemy.
[eachesian eqguilinrEun e supply: and demand,
determined By the demana filnctions anad
Production fUNCcHieNS Of CeNsSUMEers: ana firms

Representative: of producer and consumer
IENAVIONS

“Computakle™ == a system; previding
guantitative analysis by selving the GE
AUmEercally,
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What are CGE models?...

Appliedimoedel in tWwo respects:

x 1)t Is based en 6hSened econemic data for
a regienal/natienal economy.

m 2) It Is designed to simulate the: behavior of
the'moedeled ecenemy

Permit predictions; and counterfiactuals

Cani simulate the respense: te; shecks and
POlICY INTERVERTIONS
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What are CGE models?...

CGE moedels are a standard toel of
empiricall analysis

Widely used te analyze: the aggregate
weliare and distrbutional Impacts of
PolIcCIes Wihese' effiects) may. e transmitted
through multiple markets;, or centain
menus; of different tax, subsidy, gueta o
transter Instruments

The main function ofi these models Is te
simulate the efifects of economic policies

Session One: Theory Ghadimi 2007; Regionall Researchinstitute



A Brief Review

Rekinsen, Shefman. 1989, “Viultisector Medels
Off Developing Countiies: A Suveys,: In: =5.B:
Cheneny and 1i.NL SrnRivasan, eds., /H/ana/000k of
pevelopment Economics: Amsterdan: Nexta
iHoelland: pp. 906-952.

Shoeven, J.B., anal J. Wihalley. 1984, “Applied
Generall Equilierun Medels of llaxation and
Intemational Ihrade: An lntroduction: and
SUey. " JouIrial o1 Ecornomic Literatre 22:
1007-1051.
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A Brief Review...

o) strands In the literature:

Adelman & Robinsen 1978, LIDC
applicatiens

Sheven & Walleyr1984, DE applications
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A Brief Review...

Muliusecteral" medels deal with gUestions
Ot eEconemIC Structue

Changes N econemic structure: largely,
define the process of development

1950s: the linear Input-ocutput moedels,
later extended 10s; based onr SAV

1960s: Linear progiamming (LP) medels,
Intreduced! optimization: and possIkility: of
INtroducing Prices Into analysis
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A Brief Review...

Proplems with! LP:

n [Lpegnyassumption) leading terextreme
pPeRavier especially in dynamic models

a lThe preblem oF (eriiial cora/npris In
dynamic models

s Problems wWithl Interpretation: ofi s//a601y,
PIGES GEneratead by the moadel
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A Brief Review...

1970s: Non-lirear, multisectoralf CGES
Simulate’ the Workings offa market
ecenemy: and selving for prices; and
guanuies simultaneously.

CGES are natural eutgrewth o 10 and LR
moedelsiadaing) substitutanility in
production and demandas Well as; Prices
and income flows
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Moedeling framework comparsen

PaigireguniaunRIVsigeneral eaunneging:

PE assumes that a “shock” produces direct price
changes that do not have meaningful income effect and
thus other prices are constant

No intersectoral effects of price changes and demand
shifts

Welfare measures are for direct price changes

Not consider resource endowments (subsidy pulls
resources away from other sectors)

Not capture income effects endogenously (no link
between factor incomes and expenditures)
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Medeling framework comparison

Relpilell ee(ullloitinn Vs ejenieretl Seftifiefiting):

PE Is appropriate when only interested In
sectoral policies and small income shares

“Shocks” produce direct price changes
that do not cause any other prices to
change
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Medeling framework comparison

ECORORIINAWICENNOEEISE
|Or Viedels
Linear Pregramming Voedels
Macreeconometric-models
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Medeling framework comparison

1O & [LPrmetheds reflect a pure command
econemy. Where a centralt autaerty: fully, contrels
e reseurces and hasytermake optimal decisions
only subject to technolegicaliand physical
constraints

CGE moaels a “nhatuial cutgrowth o 10 & LR
that add neeclassicall supstittapniby in
preduction and deniand, as Wellras explicit
system off market prces and a complete
Specification ofi the Income: flows IRl the' econemy/
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Medeling framework comparison

=cononfieiifle Vieel=liple CEENeEeling

Regression Benchmark data
estimations Explicit specification
Relies oni data size Interindustry analysis
TIime-Seres method \Welfare analysis

Not appropriate for Handling large
Welfare: analysis moVvements: ini relative

prices
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Benefits and Drawbacks of CGE

Drawhacks:
CGE as “hlack box”

Diificulties; off moedel selection,, parameter
speclfication, andf ftnctional forms (CES Vs:
Cohh)

Data consistency-calibration: proklems: not a
statistical test: of the modelfspeciiication

NOt geed fer moenetany oif fiscal pPolicies; eCUSes
On| the relationship between! relative price
chianges and the flew off goods and Services, not
levels; off prices

Complexity; require skill to maintain the moedel
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Benefits and Drawbacks of CGE

Benefits:

Conceptual consistency:
a Baseden microeconomic theory

a Walras Law: hihrare on thelr budget constraints; zere
profit conaditiens for firms; supply=demand

AccoUnting consIstency:
a EXpenditures cannot exceed IncCemes

a Consistent factor allocation making| sure: that fiactor
markets clear
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Benefits and Drawbacks of CGE

Benefits:

Inter-Industny or multisecter hackward = fenvard
inkage:

x Agrculture ter Nen-agrculture and vice versa
Welliane analysis

a A policy analysis fiecuses omn changes) in real iInceme
resulting| frem changes Ini Prices

s E.g. flarmers are consumers In input sectors(ie.
Eertilizer or energy. market) but are alser preducers in
output sectors (Ie, cotton market)
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Structure of a CGE model

Example of a dynamic CGE moael
appliedl to exhaustible reseurces



Main Compoenents

ECONOMIC actors
Behavioral rules for these: actors
Signals: Prices in a market econemy.

“Rules of the game” — Ifhe institutional
Stiticture: of the' econemy.

Define “eguilibritn conditiens™
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Economic Actors

Producers

s A Twe Level Preduction

a Shert-run Profit Maximizers
IHousehoela

x Owns Capitaliin Nen-eilf Sectors; and Lahor

a Eixed Share Consumption
The Rest of the World

a Smalll Econemy Assumpition

x |mperfect Substitution

s Restricted Capital Flews
TThe Gevermment

s perfect Foresight

a Maximizes Social Welfare Subject to Werkings: ofi a
Market Economy

The Capitall Market
m A “Savings Pool”
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Producers

Producers are Industries; or Sectors) off production
Off the econemy:

Fhree factors: man-made “capial’, a natuial
capliall G “resourcer, ana /2oy

All sectors; employ: capital, laber, and
Intermediate Inpuits

e behavier of all firnms (Sectors) IS assumed: te
EREeY a profit maximizatoen rule
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Households

fhere Is a single representative housenhold 1 the
ecoenemy. Which owns capital in: nen-eil SECLors
and 2oy

Competitive profit-maximizing BENavIor assures
that the neminal wage: rate eguals the value: of
thermarginall preduct ofi Iakor

The household can erther save or consume: Its
Inceme

IHoUSenold spends a fixed portien of ItS Inceme
On the gooeds of each sector
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The Government

he government earns; Its revenues: through
direct and indirect taxes, tariffs, and revenues
rom! the ollf Sector

The govermment:s tetall expendituress are a fixed
proporien off GDP andiinclude pUrchases of
goeds and services fron pProducing Sectors 6n a
fixea share 1vasis.

Channels, its revenues firom the exihaustible
natural capital toraugment man-made: capital in
the nen-oll Sectors of the econemy
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The Government...

One Important feature: ofi the; present Modelrss
itS explicit treatment ofi the: dynamic Inter-perioad
market equiliprum

Market forces estanlisih a ene-peried equilibriun,
OIf MeKe pPrecisely, a seguence off ene perod
equilnena

Seciall planners determine. the:long rin dynamic
PENaVIGK OF the econemy. by maximizing an
Inter-temporalsocial welfiare functien stbject te
constraints Implied By competitive Within-peroad
eguilioria anal the tetal availability: of the
exhaustible resource
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The Government...

Intra-temporalfievel; the representatyve
lousehoeld offers a fixed amounit of laher
and capital en the market and
govermnmment: offers Its exhaustible resource

Inter-temperal level the hehavior eff the
Systemyis determminead by attaining the
eptimal rates; of resource: extraction,
oUsenoldl savings anadi sectoral allocation
of Investment
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The Government...

Glven the market prce of o1l andia
predetermined social rate ot discount, the
government, as the ewner of the oil resource,
determines the optinal rate ofi reseurce
depletion and through' Iits tax pelicies Infllences
e NeUSenold's savings Jecisiens.

Optimal investment allocation reguires; that the
more productiver andl prefitanle sectors of the
Eecenomy. receive a larger share of total
Investment funds.

Session One: Theory Ghadimi 2007; Regionall Researchinstitute



The Rest of the World (ROW)

he rest off the werld IS linked te the
moedell through exports, Imperts; and
fereign’ beewing

TWo extrenie assumptiens: Perfect
Supstitltien: and Perfect complementarity,

Intermediate specification: Armingten
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Perfect Substitution

Products are net differentiated oy thelr
countiiy el ergin

Therefere: same price Whether it Is
Importead or produced domestically

Ear removed fromwnat IS ehserved In the
reall world

Overstates the role offtrade pPolicy 1n
determining| demestic prices
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Perfect Complementarity

ASSUMES that fiereign geeds' and domestic

@00adS cannot e substituited for each
ether at all

ZEre) degree of substitubalanity
Not realistic elther
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Armingten; Specification

Demestically’ produced geods;anad
Imported geeds are Imperfect sukstituites

CoRsSUMErs can choose PetwWeen Imports
and domestic geeds that are not identical

TFhIS specification allews divergence
pPetween demestic price: of exports and
thelr World prices
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lar Flow off Income
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Circular Flow of Income
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Circular Flow of Income
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“Rules of the game™

Al economy. IS assumed:tor be an equiliorium: system in
WhIch Various) guantities affect other threugh competitve
market mechanisms.

ECONOMIC properties are the: effect of large numiers; of
fational consumers andf producers interacting through: a
system of prices.

Ihe level eff Income, preferences, and' prices jointly
determine aggregate: demand; wWhile: the: prce: off INpUits
andl demand for output determines the profitanility: (and
therefore quantity, of outpul) e each firhm and Sector:.

he systemireachnes equilibrium: through: a process of
adjustments; by consumers and producers to the current
price structure.
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SIgNals: PrICES! INi & Mmarket economy.

E XXD
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Define “equilirium conditions”

he “equilibrium conditions” or “system
constraints” that must he satistied, but that are
AOL taken Inter acceunt; by any: agent in making
RIS dEecISIons,

fhe signalsi represent the eguilibrating vamanies
off the model. E;g. a market eguilivruniin a
competitive medel Is defined as a set of prices
and associated! guantities suchi that all EXCess
clepgrelplel zlfe Zeife)

IR a mar

KEet econemy/, Prices are the

eguilibrating vVariables, that vary to achieve

market c
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