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IRPET and its core business

Irpet (The Tuscan Regional Institute for Economic Planning) is a regional
research instiute. It develops and steadily updates macro and micro simulation
models for economic, social and environmental policy evaluations.
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Macroeconomic forecast of regional sectorial production, gdp, employees under
some global scenarios (world,european and italian scenarios)

Economical impact of public and private fixed investment or public current
expenditures (gdp, sectorial production and employment).

Economical effect of a direct and indirect tax rate change (change in
household income, saving, consumption etc.)

The effect of change in population age distribution and/or household
composition on regional public expenditure and social transfer benefits.

Some examples of institutional requests are:



Steps of policy making

The policy maker identify
a problem or a demand
for government action
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Policy maker asks to
researcher the analysis
about the problem

Researcher

Policy maker decides the
government action to solve
the problem or to satisfy
population requests

Policy making is a recent multidisciplinary study field, developed within political
sciences and linked with other subjects such as economy, sociology and statistics.

Main tools used by IRPET for ex-ante and ex-post policy evaluation are:

 Structural and short term economic analisys
 Accounting matrices and impact simulation models
 Causal relations and structural models
 Microsimulation models

Tools for
analysis

Statistical
information

Research
output



Simulation Java tools

To give policy maker  some little more then the pakaged research output,
IRPET has tried to create simple simulation tools very easy to use and to
distribute.

We build these programs by Java programming language that has several
characteristics:
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Java is open source (cheaper development)

Java is object oriented (this facilitates the code reuse)

Java runs everywhere (simpler distribution)

Jar file are executable and single small files (simpler distribution)

Java is the a widespread language  (simpler to find code examples)

Java build applets (usefull for web pages applications)

Input- Output modelsSIR model Structural health services simulation

Examples of developed tools



Sir model framework

Given…..

Population size

Share of immune and vaccinated people

infected cases at starting point

Probability of contagion

Average daily contact between people

Susceptible people at time t

Infected people at time t

Recovered people at time t

EXOGENOUS VARIABLES ENDOGENOUS VARIABLES
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Simple and cumulative
frequencies of ill people at time t

SIR is a simple Epidemic model used to simulate the transmission of communicable
disease through individuals.



Sir model form
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Change of
total
immunized
and
vaccinated
population
and daily
contact

Graph of ill
people and
cumulative
incidence

Changed
of initial
cases
infection
probability
and
disease
duration

Table of
Suceptible
Infected
Recovered
people



Vaccination impact on economy
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Expenditure for vaccination and flu
treatment Flu and lost worked hours

In 2009/2010 winter we have estimated over 250.000 cases of flu in Tuscany
without vaccination we estemated they would have been about 620.000.

The regional health service paid vaccination only for people over 65 and
people with particular diseases. The public and private unitary expenditure
for e vaccine dose and injection is rispectively 14.5 and 21.5 euros.



input / output simulation framework

Household final consumption

Government expenditures

Fixed investments

Export to the rest of the world

Production Income

Imports

Imports
Production
Income

= F ( INTERNAL FINAL DEMAND, EXPORT )

EXOGENOUS VARIABLES ENDOGENOUS VARIABLES
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Input-output model simulate the evolution of production, gdp, regional and foreign
import and employees at change of the final demand composed by household and
government expenditure, investments, regional and foreign exports).



Aggregate input output model form
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Change of
investments
and public
current
expenditure

Impact on
macro-
economic
variables

Selection
of the
public
sector



Health expenditure impact on economyHealth expenditure impact on economy
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Health expenditure Economical effect Expenditure multipliers

Expenditur
e Gdp Regional

Import
Foreign
import

Employee
s Gdp Regional

Import
Foreign
import

Employee
s (per

million )
Public health expenditure 6,512 6,639 1,840 1,128 131,364 102 28 17 20Household health
expenditure 1,912 1,680 635 434 31,662 88 33 23 17
Health fixed investment 682 393 270 201 7,359 58 40 30 11
overall effect on Tuscany 9,106 8,712 2,745 1,764 170,385 96 30 19 19% share on regional
accounts 8.3% 6.6% 6.7% 10.0%

% incidence of impact on regional accounts Multipliers: Impact of a € 100 expenditure

Impact evaluation of health expenditure



Sectorial impact of health expenditureSectorial impact of health expenditure

Overall
expenditure

9.106 million

Production                14.173

Gdp                              8.712

Employes                170.385

Imports:

Regional imports      2.745

Foreign imports        1.764

Health
ITTrade

Real estate
and ranting

Other
services

 Chemical
products

Food products

ElectronicsTrade

Transport
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Impact of € 100 health expenditure (current + investment)…



Structural health service model framework

Pupulation size and

Population by age groups

People from other italian regions

Parameters about human capital

Parameters about strucutral capital

Number and type of health
services

Number and type of
employees on health

Ammount and type of
structural capital needed
on health services

EXOGENOUS VARIABLES ENDOGENOUS VARIABLES
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Simulation tool to see the evolution of government health expenditure and of the
number and type of health services at every change of the population level and
age structure plus the evolution of the capital needed to face the request of health
services by population.



Health services structural model form
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Change of
population
size and
age
distribution
frequencies

Change
pressure
parameters
on human
and
structural
capital

Effect on
health
services
demand and
health
publica
expenditures

Effet on
needed
human and
structural
capital to
satify health
services
demand



Population ageing and public health servicesPopulation ageing and public health services
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Growth rate of health service between  2007 and 2030

Health expenditure.
Constant million of
euros at 2007

years

public
health

exp.
2007 6342
2010 6534
2015 6732
2020 6912
2030 7301

Population growth between  2007 and 2030 Population growth between  2007 and 2030 by age groups



Growth rate of fixed capital and emplyees on health servicesGrowth rate of fixed capital and emplyees on health services
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Growth rate ofGrowth rate of
health serviceshealth services
employeesemployees

Growth rate ofGrowth rate of
fixed capitalfixed capital



Working progressWorking progress……....

We are going to develop:

Dynamic population simulation linked to foreign inward flows

Economical and evirnomental impact of energy production investments

Change on income distribution for each change of tax rate  on serveral income groups

Mismatch between job  demand and  job supply changeing productivity,
gdp and population growth

We developped also:

Arima model simulations

Simulation of Economical Impact of toursit presences in Florence province

Carrying Capacity simulation

Simulation of the Effect of globalization change on life expectancy on
world areas

IRPET Istituto per la programmazione Economica Toscana

Dynamic input output model simulation
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Dynamic input output model simulation


