Paraná SAM model and data

The "Paraná" files contains a regional SAM and a GEMPACK model which uses the SAM.

The files are intended to illustrate:

· how a simple SAM-based model might be constructed in GEMPACK

· how regional CGE results are related to those from a traditional input-output model

The regional SAM (in file PARANA.HAR) is square, with 41 sectors and 51 row/columns. It was supplied by Prof. Cássio Frederico Camargo Rolim of the Universidade Federal do Paraná. The sector names are derived from Portuguese. The remaining 10 rows and columns are:

Column
Row
Description

EmpCartAssin
EmpCartAssin
registered employees (paying tax and social security)

EmpSCartAssi
EmpSCartAssi
un-registered employees (not paying tax and social security)

ContaPropria
ContaPropria
self-employed

Empregador
Empregador
employer

Capital
Capital
Gross Operating Surplus

Hou
Hou
A single representative Household

Gov
Tax
Regional plus Federal Government Spending/Income

Inv
Sav
Investment/Saving Capital Account

ExpROW
ImpROW
Exports to/Imports from Rest of the World

ExpROB
ImpROB
Exports to/Imports from Rest of Brazil

Note that this SAM does not distinguish between activities and commodities.

     To construct the model, the SAM was interpreted as follows. Entries in the commodity rows represent purchases of composite commodities formed from local product and imports. Only firms use imports directly. Sectors, therefore, have a dual role: to produce and to form composites by combining their own output with the imported equivalents. Imports for the first sector, Agropecuaria, would thus consist of (a) any imported goods used directly by the Agropecuaria sector, and also any imports of the Agropecuaria commodity used directly by final demanders.

     All factor payments accrued to local households.

     The model, contained in PARANA.TAB, should be understandable by those with a basic knowledge of SAM modelling, and some knowledge of the GEMPACK language. To illustrate its use, 4 simulations are supplied (see table below), showing the effects of a 10% increase in government demand:

IO.cmf

In this traditional input-output closure all factors (and imports) are in elastic supply at fixed nominal prices. Consequently, there are no relative price changes and the model acts like a typical input-output model. Household consumption is linked to regional income, and there are strong "multiplier" effects: real GDP rises by 2.14%.

NeoClass.cmf

In this "Neo-Classical" closure both labour and capital supplies are fixed in total, yet mobile between sectors. Consequently, aggregate real GDP can change very little. Also, the trade balance is fixed (with household consumption adjusting to meet this constraint). Therefore, increased government spending is counterbalanced by a fall in private consumption. Because government consumption is rather labour-intensive, labour's share of GDP increases sharply.

NeoKeyn.cmf

This "Neo-Keynesian-Synthesis" closure is the same as the input-output closure except that capital stocks in each sector are fixed -- implying upward-sloping supply schedules. Therefore, the spending stimulus causes the price level to rise. Since wages are fixed in nominal terms, higher prices imply a real wage cut -- so that employment and GDP can rise. The trade balance moves into deficit.

ORANI.cmf

In the ORANI shortrun closure real wages and capital stocks in each sector are fixed; and the components of real absorption are exogenous (no income-expenditure link). Labour is in elastic supply. Consequently, increased demand for extremely labour-intensive goods (such as GovAdmin) boost employment with little upward pressure on prices. GDP rises by nearly as much as the spending boost, although there is some leakage on the trade balance.

Variable % change
IO
NEOCLASS
NEOKEYN
ORANI

Real Household consumption
2.24
-3.27
1.08
0

Real Investment
0
0
0
0

Real Government demand
10
10
10
10

Export volume index (ROB+ROW)
0
0.12
-1.18
-0.45

Import volume index (ROB+ROW)
1.33
-1.24
0.28
0.09

Real GDP
2.14
-0.09
1.14
0.99

Aggregate employment
3.77
0
3.34
2.93

Average Real Wage
0
7.37
-0.85
0

Aggregate Capital Stock
1.29
0
0
0

GDP Price Index
0
1.14
0.67
0.29

Consumer Price Index
0
-0.22
0.86
0.26

Change in BOT as % of GDP
-0.9
0
-1.09
-0.61

Export Price Index
0
-0.02
0.24
0.09

Import Price Index
0
0
0
0

Conclusion

The traditional input-output model can be considered as a special case of a regional CGE model. However, compared to other common closures used in CGE modelling, the input-output closure paints a very favourable picture of the consequences of a regional spending boost for employment and GDP.

