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1. Extend the EUROGREEN model with a hydrological module
addressing blue and grey water demand and supply.

2. Integrate a dynamic IRIO model to explore climate and growth
scenarios and assess economy—water feedbacks.

. Develop and project and water exploitation index to evaluate
water stress.
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Il. Methodology
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SR Figure 1: Macroview. The figure shows the key variables and connections of the current
e extended version of the EUROGREEN model (D’Alessandro et al. 2020a). by including the
A hydrological module and the impact of climate change (RCP 6.0) on water resources and
SR economic activities.
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_ Water module — Agricultural demand
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_ Water module - Grey water demand
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Water module - Water feasible supply

o L, —ag+01-P+0a-1T + €,

R<R(t) < (u+
')FSR“ :

if 2

(P,E)=arp+ 3 - P+ 34 -E + €p.

on 0 else,

- (P, E)=ag+ 35 - P+ 56 - E + eq,

if (10 + 4

A
Ql
=

|
e

N
%45
4434
]

L—-A) ifG(t

¥R
%45
45
D
~
I
N
)

1+ ifG(t) > G- (1+ )\,

¥
%
i
Q
——

else,

oo The Extended Water Exploitation Index (EWEI) for water body £ is then given by

oo the ratio between the extended water demand and feasibly supply.

e e i
B s
B s
B s
B s
B s
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
P
B s
B
B s
B s
B s
B s
B s
B



_ Climate damage

e Climate damages reduce production efficiency: They are modeled as
proportional reductions in output, applied by increasing technical
coefficients in the input—output tables, meaning industries need more
Inputs to maintain output.

« Economic ripple effects: Higher intermediate demand raises output needs
in upstream sectors, lowers value-added and profits (under rigid wages),
and affects employment levels.

 Broader fiscal and sectoral impacts: Climate effects indirectly influence
public spending (e.g., healthcare), tax revenues, and unemployment
benefits through changes in income, output, and labor markets.
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~ Adaptation

the technical coefficient, representing the relation between sector

A Let us define a; ;(%)

o 7’s output and its input from sector 7. Introducing a sectoral climate damage multiplier

— (1 —A;(¢)) € [0,1], in every period £ we have that the technical coefficient is i) pe

Rl all a *
T h—

oty J

T

oty

T

oty

i adaptation policy proportionally reduces the magnitude of A;(?) by means of parameter
S (1)

. . it .
S a(t). Thus, the impact of climate change becomes —— , with
: T—a(t)A; (1)

Son alt+1) =

e
Rl ad) —
n & =
Rl ad) = ’

aa where S(t) is the adaptation expenditure, in billion euros, and 3 is the effectiveness or

o efficiency of adaptation expenditure.
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_ Scenarios — Base and Climate Change

e Table 1: Summary of the main assumptions for every scenario.

= : Climate Water | Economic :
o Scenarios . Adaptation
o change | efficiency | damage

= BAU

= RCP 6.0

o RCP 6.0 eff

o RCP 6.0 damage
o RCP 6.0 adapt eff

2n Water efficiency is assumed to represent an external enhancement in water efficiency by 20%
o by the year 2050 (A2Y).
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o Total Extended Water Volume Total Extended Water Exploitation Index

e Scenaro = Bmeine — RCPB0 — ACPS) damage — RCPHO damage and ws — RCPH0w) Somirk == Bumeine — RCPEO = RCPH) dumage — RCPED camage and wd = RCPED wd

o
¥
Mm3

En SETE S I ELEE TSSO LSS EE S L L E LTSS

et (a) Water extended demand (total) (b) EWEI (%)
et Groundwater Extended Water Exploitation Index Surface Extended Water Exploitation Index

bt Somsio = Bmeine — RCPE) — RCPE) damage — RCPED damage and wd — RCPE0 wd Sosario == Busenn — RCPED = RCPED dwmage — RCPED camage and wl = RCPSD wd

N

%45

i
% (GW-EWEI)

¥
j
@
1
¥

i PN U o ST ELE L LIS LS PSS
S (c) EWEI GW (%) (d) EWEI SW (%)

e Figure 2: Scenario analysis of environmental indicators. The solid lines and shaded
T areas around them indicate the medians and 95% confidence intervals, respectively, out of 500
et independent simulations.
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V. Conclusions
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Conclusions

 Climate change and economic growth can exacerbate water stress,
especially in agricultural regions of southern Italy, if adequate integrated
water management policies are not implemented.

 The interaction between the economy and water has amplifying effects,
where water limitations reduce agricultural and industrial production,
which in turn hampers economic growth.

 The integrated model helps identify more effective policies, showing that
strategies such as improving water-use efficiency or reallocating sectoral
water use can mitigate the impact of climate change on water resources
and the economy.
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