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Introduction: motivations and objective

Most water conservation policies will target agriculture, the largest
human consumptive use and that concentrating the marginal (i.e.
least productive) uses of the resource.

Our objective is to implement this policy by coupling a bottom-up
Positive Multi-Attribute Utility Programming (PMAUP) with a top-
down Computable General Equilibrium (CGE) model in order to
assess the macro-economic feedback on the crops’ value added and
crops’ prices via trade.



Introduction: the case study – Murcia region

Source: Own elaboration from SRBA (2015a)



Methodology: the Bottom-up tool

Agents in the PMAUP model are the 55 Agricultural Water District 

Units (AWDUs) of the Segura River Basin located within the 

boundaries of the Region of Murcia.

In the Positive Multi-Attribute Utility Programming (PMAUP)
and for each Agricultural Water District Unit (AWDU) a utility 
function is calibrated taking into account not only expected 
profits but also other attributes (avoided risk, management 
complexity etc..)



In each Agricultural Water District Unit (AWDU) the irrigators’ objective
function is calibrated in 3 steps.

 1st Step: The MRT of an efficient frontier is calculated for each pair
of attributes (expected profits, avoided risk, ... ) using numerical
methods and including agronomic and political constraints.

 2nd Step: the utility function is calibrated using economic micro-
founded optimality conditions (MRT = MRS).

 3rd Step: The utility function with the lowest error contains the
relevant attributes and is the one used in the simulation stage.

Methodology: the Bottom-up tool



We use a Computable General Equilibrium (CGE) model calibrated for Murcia.

We have disaggregating the GTAP 8 database (Narayanan et al., 2012) to

include 17 Spanish NUTS-2 regions (among them Murcia), Rest of Europe and

Rest of the World (Bosello and Standardi, 2015).

Methodology: the Top-down tool 

Crop Sectors (8)

Rice

Wheat

Other cereals

Vegetables and fruits

Oil seeds

Sugar cane and beet

Plant based fibers

Crops nec

Other Sectors (7)

Livestock

Extraction, fishing and 
forestry

Food Industry

Other Industry

Utilities

Construction

Services



Outline of the CGE

Methodology: the Top-down tool



Methodology: the Top-down tool

The production structure for each crop in CGE 



Methodology: iterative coupling between PMAUP and CGE

Key concepts of the iterative coupling:

 Prices are exogenous in the PMAUP and endogenous in
the CGE

 Gross value added loss in the PMAUP is translated in
productivity shock affecting labor, capital and land in the
agricultural sector of the CGE

 Coupling allows taking advantage of the detailed information
at the Murcia level in the RPM and the macro-economic
feedback via trade in the CGE

 Static comparative exercise (a-temporal)



Methodology: iterative coupling between PMAUP and CGE

Initial shock: charge increase by 5 cents/m3 in the PMAUP model
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both productivity and price  

changes remain stable 



Results: steady % changes in the new equilibrium

% Change

Value added

% Change

Land Use % Change Prices

Rice 0.00 0.00 -0.04

Wheat -6.86 0.80 2.13

Other Cereals -5.79 -1.72 3.67

Veg Fruit -4.24 0.12 2.28

Oil seeds 0.00 0.00 -0.04

Cane Beet 0.00 0.00 -0.13

Fibers 0.00 0.00 -0.07

Crop nec -6.35 -1.30 -0.13



Results: convergence pattern



Results: convergence pattern



Results: convergence pattern



Conclusions and further research

 Convergence is fast and easy by using the coupling productivity-
crop price.

 Macro-economic CGE feedback can amplify or reduce the relative
changes of crops’ value added in the PMAUP according to the
relative changes of crops’ prices in the CGE.

 Further research will explore additional variables for the coupling,
for example using land devoted to each crop as input from the
PMAUP to the CGE.
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