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The SUSTRUS project

e Goal: Development of a tool for sustainability assessment
in Russia

e Partners: CEFIR, Ural State University, Voronezh State
University, Far Eastern Centre for economic development,
Institute for the Economy in Transition, ZEW

e Time & funding: 3 years, EU DG Research grant
o Expected result (s):

- Development of a regional computable general
equilibrium model that can be used for integrated
analysis of current sustainability policy in Russia

— Database on economy, society and environment of
Russia

— Results of current policy analyzed with the model

e Current status:
— First working version of the model with a simple set-up
— Checks on parameters, sensitivity analysis
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Goals sustainability

EU Sustainable development framework:
o Environmental protection

Social equity and cohesion
Economic prosperity

Meeting international responsibilities

Russian context
o Unfavorable demographic situation and low labour

mobility
o Large areas in very cold regions (economic coldness)
o Misallocated investments in infrastructure and economic

development under Soviet regime
o Abundant natural resources (gas, crude oil, timber)
o Polluted areas and health problems

. Increasing inequalities in income and regional
development

o Poor institutional development
. Large informal economy
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Sustainability & CGE modelling

e CGE has its basis in ‘neoclassical’ modelling and micro-
economics.

e Strong in modelling economy, quite weak in social
subsystem and very limited in environmental system

e Small CGE models: at least 30-40 variables

e Large scale and regional CGE models: (tens of) thousands
of variables and equations

e Without assessment framework: “flying blind” (Prescott R.,
Halen D., 2002)

e Sustainability indicators that can be integrated in CGE
modelling are quite limited and often linked to economic
subsystem

e Examples of CGE models used for sustainability
assessment: GEM-E-3, EPPA, WorldScan, MONASH, GTAP

e In general, there is no specific model, which fits all
requirements for comprehensive SIA, but rather a package
of models or methods depending on the policy measure or
issue to be assessed and the availability of data (Bohringer
C., Loschel, 2006)
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Workplan
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SUSTRUS 1.0 (1)

e Basic formulation based on our experience with re%lonal
?ﬁzr%clz/ln)wic models for Belgium (ISEEM) and the Netherlands

e Input and experience with other models (GEM-E-3, EPPA,
WorldScan)

e Consumers: one household type with LES-type utility
function

e Producers: perfect competition

e Factor market: CES in capital, labour and energy -
Leontief in intermediate inputs and value added

e Foreign sector: "small” open economy assumption,
Armington in imports, CET in exports

e Region: 7 regions (Russian federal level), intraregional
trade in goods and services

e Transport and trade: trade involves consumption of
transport (margins) produced by a representative transport
and trade sector, we do not use the iceberg transport cost
assumption
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SUSTRUS 1.0 (2)

e Government: taxation and subsidies, depending on
available data: income tax, VAT, corporate income tax,
import tax, export subsidies, product tax/subsidy, etc...
Federal and regional level government

e Investment: representative investment agent with Cobb-
Douglas utility

e Closure:
- labour supply fixed, mobile between sectors
- regional capital fixed on short term
- investment = savings
- GDP deflator used as numeraire
- Government consumption / savings fixed (one of these)
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SUSTRUS 1.0 (3)

e Model dynamics: capital is fixed on short term, but return
on capital changes

e Inter temporal dynamics depend on the relative return of
capital, sectors with a high rate of return in the previous
time period attract more investments
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Production & commodities

Agriculture, ea

Machinery

Fishing Electric and optics

Coal Transport Eq.

Gas Other manufacturing

Qil Electricity, gas and water (distribution)

Mining (norenergy)

Electricity

Food, beverage and tobacco

Construction

Textiles Wholesale trade
Leather Hotels and restaurants
Wood Communication
Pulp&Paper Transport

Coke, refineries

Financial intermediation

Chemicals

Government service and defence

Rubber and plastics

Real estate, renting and business activities

Non-metallic products

Education

Basic metals

Health and social work
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Planned work

Extensions to the original model

e Economic module:

— Alter the assumption on perfect competition for some sectors
(for example gas, oil sectors)

- Unemployment modeling

e Social module:

— Add different household types to the database (urban-type,
rural type)

— Skill levels by household type
- Demand for skills at sector level

e Environmental module:

— Will be a separate module, operating in parallel with the
economic module

e International module:

— Improve representation of the international dimension,
distinguish EU trade, US trade, China, Japan, etc. and the
access to these countries
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Building an (S)CGE (1)

e A large part of the work is data-related
e What is necessary for a (simple) model?
e Macro-economic data:
— National supply and use tables (inputs-outputs)

— National account data: GDP, taxes, trade balance, government
deficit, ...

e Regional data:

— Regional account data: Outputs on regional level, regional
employment, wages, consumption

— Other regional statistics: population, unemployment
e Trade / freight data:
— Trade or freight flows, preferably ‘real’ statistics
— Available gravity models for the country/ region
e Data on exogenous parameters:
— Consumers: income elasticity, elasticity of substitution
— Producers: elasticity of substitution between inputs
- International markets: Armington elasticities of substitution
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Building an (S)CGE (2)

e All production is used, either in region consumption,
interregional or international trade

e All consumption is produced, either by domestic firms or
imports from other regions or countries

o All factors of production (labour, capital, land) are
accounted for and balanced to the regional production

e Income from the factors is destined to the owners
(households or government)

e Transport is costly, trading goods with other regions
requires an input of transport services, paid for by the
importer of the good

e The cost of transport rises with the distance between
regions

e Re-export and re-import should be cleaned from the
database

e Consistency with initial data
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Building an (S)CGE (3)

e National level SAMs are split-up by rich dataset on regional
outputs, production factors, value added, incomes,...

e Regional social accounting matrices will initially be
unbalanced

e Flows in goods/services/factors should be integrated in the
database, but: only limited information available

e Determine trade structure from prior estimate (interregional
freight flows or similar)

e Minimize distance initial structure to new structure,
introducing constraints on the database

e Add new constraints, minima and maxima to variables to
improve consistency of results

e Semi-automatic (partially trial and error)
e Avoid non-positives

IES\I)!EEORT & MOBILITY 21/08/2010 ERSA Summer school 18

Your link to integrated analyses !



Building an (S)CGE (4)

National National
. SAM SAM .

Regional Regional
account data account data
- production - production
- consumption > < - consumption
- Wages \ 4 v - Wages
- import & - import &
export Regional Regional export

SAMs SAMs

Transport costs
Trade flows and
trade margins data

Balanced Constrained

Regional optimization

SAMs Balancing procedure
Cross-entropy

Consistency check = Are trade flows and
calculated margins correct and consistent
with historical data

LFE%G‘I\’IEEORT & MOBILITY 21/08/2010 ERSA Summer school

Your link to integrated analyses !



Overview

e Introducing the project

e Building a (S)CGE model database
e An example of a model run

e Sensitivity analysis

e Conclusions

LFE{I.BJ\‘I\’IEEORT & MOBILITY 21/08/2010 ERSA Summer school

Your link to integrated analyses !

20



Model run

e An example of a ‘realistic’ application and the problems you
can run into

e Suppose we evaluate a transport infrastructure related
project

e There is a large internal trade in raw oil between the Urals
and Central region

e We suppose that a new pipeline reduces the transport cost
of getting oil from the Urals to the Central region

e The reduction in transport cost is set at 10%

e We check the effects on trade, regional production and
welfare

e The run is dynamic, starting in 2007 to 2020

e The simulation is not real: the decrease in transport cost is
‘manna from heaven’ nobody is actually paying for it... you
only have benefits
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Trade structure
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Trade structure
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Welfare effect
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GDP effect
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GDP by sector
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Sensitivity analysis

e An essential step in your analysis
e Gain insight in why your model is producing certain results
e Twist parameters of your internal/external market
- Sigma A1l: elasticity of the regional market (5,10,15)
— Sigma A: Armington elasticity *(0.8,1,1.2)
- Sigma T: CET elasticity *(0.8,1,1.2)
e Original Armington/CET elasticity are in the range of 0.6-0.8

e Basically these parameters determine how easily you can
interchange imports/exports and domestic production in your
economy

e High sigma A means you can easily substitute domestic goods
for foreign goods and vice versa

e High sigma T means you can easily turn domestic production
in international production

e High sigma Al means that it is easy to change your own goods
for those from a region

e Please note: this is a very extreme case!
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Welfare in Central region
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Conclusion

e Indirect economic effects of transport are hard to measure
and can be counterintuitive

e Be aware of simple explanations and searching for positive
effects

e (Calibration is an important part of the model, as well as the
analysis of the results

e Choice of parameter values (sensitivity analysis) can have a
big influence on the results of the simulation, be careful
with ‘guesstimation’ of values

e Always perform sensitivity analysis on your results

e Further testing of the model is necessary before it is ready
for policy use
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