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• Introduction: motivations, objective and case study (Murcia
region)

• Methodology: coupling the bottom‐upwith the top‐down
• Experiment design
• Results: economic impact at the micro‐ and macro‐level
• Discussion: identification of key drivers
• Conclusions and further research



Introduction: motivations and objective

2

Ensuring hydrological regimes consistent with environmental
objectives entails thorough reform of water allocation (OECD,
2015; UN, 2016). The buyback of water rights from irrigators can
help unblock transition.
Interactions between user‐level choices and market mechanisms
have been studied so far to better inform the design of purchase
tenders. Economy‐wide implications of water buyback at a
regional and even national scale are yet to be explored.
Our objective is to couple a bottom‐up multiattribute Revealed
Preference Model (RPM) with a top‐down Computable General
Equilibrium (CGE) model to assess the micro‐ and
macroeconomic repercussions of water buyback.



Introduction: the case study – Murcia region
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Source: Own elaboration from SRBA (2015a)



4

In the RPM and for 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 model
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Methodology: the top‐down model
 The CGE  (Computable General Equilibrium) model has a neoclassical 

structure (saving driven).

 We have disaggregating the GTAP model (Hertel, 1997) to include 
17 Spanish NUTS‐2 regions (among them Murcia), Rest of Europe 
and Rest of the World. The model is calibrated to INE and Eurostat 
data (Bosello and Standardi, 2015).

Sectors
Agriculture
Extraction
Food Industry
Other Industry
Utility
Construction
Services
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Outline of the CGE model

Methodology: the top‐down model
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The production structure for agriculture 

Methodology: the top‐down model
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Factor f (labor and capital) can move outside the region r it
belong within Spain according to the relative price mechanism
(Pf). Endogenous supply of labor and capital (Qf) at the sub‐
national level via a Constant Elasticity of Transformation (CET)
function. FOCs are:
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Methodology: the top‐down model
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Methodology: the coupling 

The RPM computes the Foregone income in the Agricultural
Gross Value Added of Murcia as a consequence of the
constraints on water use and the Compensating Variation
(CV) necessary to restore the farmers utility.

The Foregone income in the RPM is translated into a %
Productivity loss of primary factors (capital, labor and land)
in the Murcia’s Agricultural Value Added in the CGE.

The Compensating Variation (CV) is converted in the CGE
model by an income Transfer (Tr) from the other Spanish
regions (according to their GDP share) to the regional income
of Murcia.
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Methodology: the coupling 

RPM
Micro‐economic 
effects (Foregone 
income and CV in 

Murcia’s 
agriculture)   

CGE

Macro‐economic 
effects 

(propagation in 
the other sectors 
and regions)



Experiment design
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Comparative static experiment (medium/long term effects).

Eight alternative water reacquisition targets: 50 (4% of water
allocation), 100 (8%), 150 (12%), 200 (16%), 250 (20%), 300 (24%),
350 (28%) and 400 (32%) million m3

Two reacquisition scheme: i) a Cost‐Effective criterion (CE) in
which priority in the reacquisition is given to those AWDUs
where water is inexpensive; and ii) a Proportional criterion (Pr)
in which the same proportion of the initial water allocation is
purchased in each of the 55 AWDUs.

Possible asymmetric information between the farmers and the
purchaser is considered through three agency costs: no agency
costs (case 1), 1.5*Tr (case 2) and 2*Tr (case 3)



Results: the micro level
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Average purchase price (€/m3) in the 55 AWDUs for the 8 reacquisition target



Results: the micro level
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Cost effective Proportional

Reacquisition target 
(million m3) / AWDU

Productivity 
loss

Compensating
variation

Productivity 
loss

Compensating
variation

50 ‐0.18 0.07 ‐1.16 0.52

100 ‐0.65 0.34 ‐2.69 1.35

150 ‐1.36 0.81 ‐4.69 2.66

200 ‐2.34 1.41 ‐6.81 4.12

250 ‐3.86 2.36 ‐9.55 6.02

300 ‐5.71 3.65 ‐12.78 8.64

350 ‐7.88 5.51 ‐16.37 11.70

400 ‐11.60 7.85 ‐20.48 15.25

Productivity loss and CV as % of agricultural Gross Value Added in 
Murcia (no agency cost case)



Results: the macro level (Sectors)
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% Change in real production of
Murcia (up right), Rest of Spain
(down left) and Spain (down
right) in the most relevant
sectors for the 400 m3 target on
water conservation and the no
agency cost case



Results: the macro level (GDP)
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% Change in real GDP of
Murcia (up right), Rest of Spain
(down right) and Spain (down
left)



Results: the macro level (Equivalent Variation)
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Equivalent Variation (vertical
axis) expressed in 2007 Mil$ of
Murcia (up right), Rest of Spain
(down left) and Spain (down
right) for the different targets on
water conservation (horizontal
axis)



Discussion
The re‐allocation of capital and labor in the rest of Spain causes an
amplification effect in the reduction of the agricultural production
from the RPM to CGE (20% vs 33%).

When agency costs are high the rest of Spain could finance the
consumption of Murcia by the income transfer and decreasing its
own. GDP and Welfare can move in opposite directions.

Comparison with previous study for Australia (Dixon et al., 2011)
suggests two key elements for the buyback policy:
• the trade of water rights
• the coupling between the bottom‐up and the top‐down models.



Conclusions and further research
• Economy‐wide repercussions of water buyback in the agriculture,

in the related sectors and in the wide economy are relevant in
Murcia.

• Winner/looser dynamics for GDP between Murcia and rest of
Spain.

• Welfare effects are always negative for the overall Spain and
negative even in Murcia for most scenarios except those where a
high income transfer from the rest of Spain is established.

• Further research will consist in measuring the performance of this
policy against that of existing alternatives, such as caps and
charges and in integrating the RPM with a hydrological model.
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