
MEDEA : A regional Inforum type
model for Andalucía.

•Main problems with the database
•A brief outline of the model
•A few simulations
•The user-friendly interphase

Outline of the presentation:

•The needs and perceptions of the
user/client.



MEDEA: Data Base. To start with
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MEDEA: Data Base. Our result

Time length

Sectoral

Regional and
provincial

Extensive
and detailed

MEDEA
DATA BASE



MEDEA: Data base.
Main characteristics.

•Clasification: 30 sectors

•Period: 1980-2002

•Units: (1000) euros / (1000) people

•Base: 1995. I-O table for Andalucía.



MEDEA: Data base
Variables

•Production
•Value added
•Profits
•Wages
•Production taxes

•Employment
•Hours of work
•Investment
•Investment matrix
•Public
consumption

•Total exports
•Total imports
•Exports to the EU
•Imports to the EU
•Exports to the rest of the world
•Imports to the rest of the world
•Exports to Spain
•Imports to Spain



Input-Output framework of MEDEA

DEMAND GDP Components

Intermediate Consumptions Private 
Consumption

Public 
Consum.

Gross Fixed 
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Primary + Social Security Cont. N
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Building blocks of MEDEA.

Demography
Population by age

Production
Final demand

Output

Employment

Productivity
Employment
by qualification

Public sector

Public revenues
P. expenditures

Accountant

Income
Taxes
Deficit

Income-prices

Wages
Profits
Taxes
Prices



Demographics

• frti = a + b * 1/t88 + c * 1/t882

• srfi = a + b * 1/t88 + c * 1/t882

• srmi = a + b * 1/t88 + c * 1/t882

– t88t = 0 t < 1988
– t88t = t – 1987 t ≥ 1988

• pf1 = pf0[t-1] * srf1 + 0,5 * (nim0 + nim1) * (1 + srf1)*0,5

– pf1 = Women population of 1 year

– pf0[t-1] = Women population of 0 years in t-1

– srf1 = Survival rate of women 1 year

– nim0 = Net inmigration

• pf0 = fpop0 * (frt14*pf14 + … + frt55*pf55) * srf0

– frt14 = Fecundity of women 14 years old

– fpop0 = Women share in poulation of 0 years

Survival function
Fecundity function
Population function



Population by age
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Population Evolution
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Private consumption
• log(cpct) = f (log(rdpct))

– cpct Real per capita consumption

– rdpct Real disposable income per capita

• Shares of sectors follow the 1995 shares that evolve 
with the national trend.

2,1,,,, −− Δ+Δ+Δ++= tiitiitiitiiiti qeqdqcdepbaI

• dcgapNi = f (pibpcN, popi)

• cgapNiot = cgapbrt * dcgapNt

• cgccNiot(26) = f(dcgapN.sum)

• cgioNt = cgccNiot + cgapNiot

• cgiot = cgioNt / cgdeft

Public consumption

fciot = bmt * invt

Investment
External trade

ηPcXbDaY *)( ++=

Production : Demand and real output

Ii,t Gross investment of sector i in period t
depi,t Capital stock depreciation of sector  i 

In period t. 

Dqi,t Change in output of sector i in period t

Y: Dependent variable (imports or exprts)

D: Demand variables (foreign or domestic)

X: Time trend

P: Relative prices

a,b,c y h Parameters to be estimated



External trade

Exports for Agriculture. Constant prices.
Base 1995
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External trade
Imports for Agriculture. Constant prices.
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Technical
coefficients

• f = cpio + fcio + cgio + xio
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Chemicals:Technical coefficient
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Employment , productivity and hours
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hpyi,t: Average  year hours in sector i and time t

tendi,t: Tendencia temporal para el sector i y el año t.

dumi,t:
Dummy fpr variable in period 1976- 1985

For sector i and time t

dqi,t: First difference in output.
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LF = labpar * pop17-91

U= Unemployment = LF – emp

Unrat = (U / LF) * 100

qit Production of sector i in time . t

hrsit Total hours of work in sector i and time t

T1 Time trend for all the period.

T2 Time trend 0 since 1986.

qdnit ln(qi,t)-ln(qpki,t-1)   si qpki,t-1>qi,t ; 0  si qpki,t-1<qi,t

qupit ln(qi,t)-ln(qpki,t-1)   si qpki,t-1< qi,t ; 0  si qpki,t-1> qi,t

qpki,t qi,t si qi,t > qpki,t-1 ; qpki,t-1 si qi,t < qpki,t-1.



Productivity
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Working hours

Average working hours by year and person. Different sectors.
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Matrix of qualifications

Employment demand by sector and qualification. 2002. (in %)

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

A
gr

ic
ul

tu
ra

Pe
sc

a

Pr
od

uc
to

s 
en

er
gé

tic
os

En
er

gí
a 

el
éc

tr
ic

a

A
lim

en
ta

ci
ón

Te
xt

il

M
ad

er
a 

y 
co

rc
ho

Pa
pe

l

In
du

st
ria

 q
uí

m
ic

a

C
au

ch
o 

y 
pl

ás
tic

o

O
tr

os
 p

ro
d.

 m
in

. n
o 

m
et

ál
ic

os

M
et

al
ur

gi
a

M
aq

ui
na

ria

Eq
ui

po
 e

lé
ct

ric
o

M
at

er
ia

l d
e 

tr
an

sp
or

te

In
du

st
. M

an
uf

. d
iv

er
sa

s

C
on

st
ru

cc
ió

n

C
om

er
ci

o 
y 

re
pa

ra
ci

ón

H
os

te
le

ría

Tr
an

sp
or

te
s 

y 
co

m
un

ic
.

In
te

rm
ed

ia
ci

ón
 fi

na
nc

ie
ra

In
m

ob
ili

ar
ia

s 
y 

se
rv

.e
m

pr
es

.

Ed
uc

ac
ió

n 
de

 m
er

ca
do

Sa
ni

da
d 

y 
se

rv
.s

oc
. m

er
ca

do

O
tr

os
 s

er
vi

ci
os

 d
e 

m
er

ca
do

A
dm

in
is

tr
ac

ió
n 

pú
bl

ic
a

Ed
uc

ac
ió

n 
de

 n
o 

m
er

ca
do

Sa
ni

da
d 

y 
se

rv
.s

oc
. n

o 
m

er
ca

do

O
tr

os
 s

er
vi

ci
os

 d
e 

no
 m

er
ca

do

H
og

ar
es

 p
er

so
na

l d
om

és
tic

o

TO
TA

L

No education Primary Intermediate College



Employment by qualifications

0

500

1,000

1,500

2,000

2,500

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

M
ile

s 
de

 p
er

so
na

s

No education Primary Intermediate College



tiiti qNcvaN ,, =

tiii
ti

ti TRENDba
qN
vaN

,
,

, +=

Income: Components of value added

( )t
t

t
t pcp

empt
pibagwag log99979,0log99997,081847,0)log( +⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+−=

tii
t

t
ii

ti

ti dlprdc
empt
rast

ba
emp
ras

,
,

, loglog +⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+=⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛

ebeN = vabN - rasN – tpoN

Value added

Wages

Profits



Wages

Average wage per person. Different sectors.
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Closing the model: aggregates and
convergence

ttttttt miotexiotcgiotventfciotcpiotpib −++++=

tttt tpoNtebeNtrasNtpibN ++=

t

t
t pib

pibN
ppib =

Log(rdh) = f (log(ebeN+rasN))

Public consumption: cgioN = cgioNsave? 

Private consumption: Cpio = cpiosave? 

Investment: Fcio = fciosave? 

Value added: vabN = vabNsave? 



Closing the model: Provincial results

Value added, current prices. 2002
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Public sector financing

astaxt = f(pibNt)
irpft = f(rasNttt + ebeNttt)
altaxt = f(boozshrt, cpioN5t)
pitaxt = f(ΣcpioNi,t)
cervezataxt = f(beershrt, cpioN5t) 
tabacotaxt = f(tobshrt, cpioN5t) 
hidrotaxt =f(gasshrt, (ddioN3t -
cpioN3t))
electaxt = f(qN4t)
transtaxt = f(qN20t)
minhidrotaxt = f(retgasshrt, cpioN3t) 
ivat = f(ΣtpvNi)
fdst = f(astaxt, irpft, ivat)



Evolution of the most important sources of public revenues for Andalucía
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Evolution of financing sources of Andalucía public sector
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MEDEA

Baseline



Main assumptions for the 
calibration of the baseline

•Short term: world recovery in 2004-
2005

•Depreciation of the $ due to its 
double deficit. 

•Oil prices relatively down.
•Date of the baseline: December 2003.



Baseline: GDP and employment
growth. 1996-2025.
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Baseline: External trade growth. 
1996-2025.
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Baseline: Price and employment growth

2003-25 2000-05 2005-10 2010-15 2015-20 2020-25
Employment growth 2.2 1.6 2.5 2.2 2.0 1.9
Unemployment 11.8 20.0 16.2 11.8 8.8 7.1
Inflation 1.91 2.43 1.92 1.95 2.90 1.98
Exchange rate $ / Euro 1.42 1.08 1.39 1.45 1.48 1.47
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SIMULATIONS

MEDEA



Exchange rate in baseline and with
depreciation

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

Año

Ex
ch

an
ge

 ra
te

$/
Eu

ro

Baseline Simulation



GDP growth in baseline and
depreciation scenarios.
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Depreciation and demand components.
% deviations from baseline. 2004-2025
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Depreciation and inflation
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Depreciation and employment.
% deviations from baseline. 2004-2025
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Depreciation and public revenues.
% deviations from baseline. 2004-2025
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GDP in 5 scenarios. 
in % deviations from baseline.2004-2025
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A more complicated scenario: 
Increase of the oil price of 36$/b in 

2004 and 44$/b 2005



% deviations between base and alternative
( GDP, employment and unemployment)

Pib, mill. € Empleo Parados

2003 0 0 0

2004 -1,6 -0,5 2,3

2005 -2,3 -1,7 7,5

2006 -1,0 -1,7 7,6

2007 -0,8 -0,8 3,6

2008 -1,4 -0,9 4,6 0,00,72008

0,00,62007

0,01,42006

3,21,42005

2,90,42004

002003

InflaciónTasa de paro

Deviations between unemployment rate
and inflation rate in base and alternative

-0,5-0,3-2,4-0,1-0,32008

0,0-0,9-1,60,0-0,12007

0,2-0,5-0,6-0,4-0,42006

-0,80,0-0,1-1,9-0,82005

-1,90,1-2,8-2,6-1,62004
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Average growth rates 2004-2008. Constant prices
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AGGREGATE RESULTS

Average growth rates 2004-2008. Nominal prices
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Growth rates deviations between base and alternative. Average 2004-2008
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SECTORAL RESULTS
SECTORAL RESULTS. SCENARIO OF AN OIL PRICE INCREASE
Average percentage deviations from base 2004-2008.

Sector output empleo export import
Agriculture -0,85 -0,77 -0,07 -1,00
Fishing -2,95 -2,93 -0,45 -1,45
Energy products -3,55 -3,55 -0,62 0,49
Electricity -1,96 -1,76 0,00 -1,95
Food -1,23 -1,23 0,00 -2,55
Textiles -1,53 -1,47 -0,01 -2,59
Wood -1,21 -1,21 0,00 -1,69
Paper -1,77 -1,31 -0,09 -1,54
Chemicals -1,27 -0,60 0,00 -1,38
Plastic, rubber -1,13 -0,53 -0,28 -1,52
Other min. products -0,52 -0,51 -0,58 -0,46
Iron, steel -0,55 -0,27 0,03 -0,57
Machinery -0,47 -0,23 -0,34 -1,24
Electric equipment -1,19 -1,04 0,22 -1,13
Transport material -1,30 -1,24 0,21 -2,58
Manufacturing ind. -2,04 -1,82 0,00 -1,68
Construction -0,54 -0,49 - -
Distribution, trade -2,35 -1,80 0,00 -2,96
Restaurants -2,94 -2,79 - -
Transports -1,55 -1,31 0,00 -1,90
Banking, insurance -1,02 -0,74 - -0,95
Real state -2,24 -1,87 0,00 -2,70
Education_market -0,89 -0,83 - -
Health_market -2,52 -2,50 - -
Social services_market -1,99 -1,63 0,00 -3,48
Public administration 1,30 1,11 - -
Education_non market 1,32 1,21 - -
Health_non market 0,52 0,50 - -
Non market services -0,81 -0,71 - -
Household services -3,64 -3,48 - -
TOTAL -1,39 -1,10 -0,05 -1,41



Average deviations in 2004-2008. Output
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SECTORAL RESULTS. OUTPUT



Average deviations in 2004-2008. Employment
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Average deviations in 2004-2008. Exports
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Average deviations 2004-2008. Imports
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File:
•New
•Erase simulation
•Print
•Adjust printer
•Exit

The main screen

Analysis:
•One simulation
•Several simulations
•Data
•Export
•Simulation scenario
•Table maker

Windows:
•Arrange
•Cascade
•Horizontal
•Vertical

Help



Making a simulation



Choosing a simulation and variables



Analysing a simulation: Aggregated data



Analysing a simulation: Sectoral data



Analysing a simulation: Matrices



Creating tables in “excel” out of templates



Help window



Some difficulties for the client

• What happens to Andalucía when European forecasts
change?

• Year to year changes. Difficult to explain.
• Price behaviour is mostly Spanish price behaviour.
• The model should replicate “all” recent published data “at 

once”. Difficult to transmit that “a model” is not “official 
statistics”.

• They need training to make “hand” corrections to 
scenario building.

• The short term behaviour versus the long term not clear
in some simulations.

• They appreciated the front-end user.
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