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Abstract

In Spain, irrigation is the main user of water, rpmately 80% of direct use, and the price
paid for this water has been lower than its cose fecent Water Framework Directive of the
EU requires that all cost should be recovered tsuapplication is having perverse effects. In
some cases, farms become economically unviable ianathers, cultivation is intensified
(double harvests, changes of crops,...) and watesumption is increased. This paper uses
the computable general equilibrium (CGE) model tgwed by International Food Policy
Research Institute (Lofgreet al, 2002), in which we have introduced some changes. Th
model is applied to a SAM of the province of Hugescaegion in north-east of Spain that has
nearly 200.000 hectares of irrigated land. The rhddaggregates the agricultural sectors in
irrigated and unirrigated land. It also incorpogsatenprovementsin the efficiency of
irrigation. Under this framework, we analyse diffiet scenarios of payments (as they fall on
direct users, exporters or end-users). In this was,go deeply into the responsibility of
users, the impact of international market and nmewoomic impacts on agriculture and

industry in Spain.
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1. Introduction.

Water resources have had a great importance inisbpagriculture from ancient times, we
can remind Contrebia Belaisca Bronze at 89 B.C.tlmn water distribution between two
communities. During the Middle Ages and the Modé&mge, many irrigation projects were
developed especially in the Valencia region anthenGuadalquivir and Ebro Valleys. The water
distribution rules have long been regulated byamsiry practices and traditional laws that they
were transmitted orally for generations until tivegre incorporated in written orders. Water has
always been consideredcammonrather than grivate good and the communities of farmers
had their own local institutions to regulate andintean water sources (this is the origin of
today’s comunidades de regantesr irrigation communities) and often their ownuas. For
example, thdribunal de Aguasn Valencia is perhaps the best-known example, hd®over a
thousand years, see Del Campo Garcia (1996).

The expansion of irrigation and the creation oféascale systems at the beginning of the
20" century put an end to this situation. Public imettion was initiated in Irrigated land and
water planning became a tool of economic developraed the previous situation was modified.
On the one hand, the investment required was ligittanded by State, and a big part of the
maintenance costs were returned by all citizensj(isd farmers) via taxation. On the other hand,
the major migratory flows that took place in thea®d half of the 20 century caused a break
with traditional practices, and water became annegoc input. In addition, the growing
environmental impact generated by the irrigationievalemand throughout the "2@entury and
the need for modernization of irrigation to increasfficiency, have put on the table the
discussion on costs and financing.

The dominant response to these problems has beeginforce the view of water as an
economic input, without thinking about other fuocis for community, and to consider that all
costs should be borne by direct users. This ikihgibehind both the Spanish Water Act of 1985
and European Union Directive 2000/60/EC, also knasnthe Water Framework Directive
(WFD), which requires the recovery of all financehd environmental costs associated with
water and establishes the aim to ensure that @ridh and coastal waters achieve a good
ecological status.

The realization of this trend so far has been 1d kmat direct users are responsible for all the
costs, and to consider that non-users pay the ettt they receive from water through product

prices, and proper use is not their responsibiltgwever, we should not forget that the transfer



costs is not perfect, they fall more heavily on plagers of water charges, relieving indirect users
of a part of their social responsibility.

Most of the water consumption is largely associatgth farming to grow food for
consumers or to generate export income. But therwateded for survival or for income via
exports cannot be the sole responsibility of fagnsince the benefits of both activities are shared
by the whole of society. In this light, it would nbaps be rational if the costs associated with
water use were borne by both agriculture and dimeets, and by other beneficiaries, so that all
are interested in efficient use and in reducingatigg environmental impacts. To some extent
this has happened in recent decades in Spain, 8berety as a whole has paid a significant part
of water costs via taxes, but has at the same lbmeeme increasingly aware of environmental
issues and acted to drive efficiency gains in the af water.

In this context, our aim is to outline the potehgitiects of greater social co-responsibility for
water use, thanks to distribution of the costs sg@e/ to modernisation of the irrigation system
and to improve efficiency which it is used. Thisimsline with recent researches on a shared
environmental responsibilities, see Munksgaard &edlersen (2001), Peters and Hertwich
(2006), or Cadarso et al. (2009). To achieve thjeai, we will rely on a computable equilibrium
model, see Ballard et al. (1985) or Shoven and \&#1992), which includes the public sector
and the foreign sector, and it also allows us tosmier changes in tax rates, on patterns of
consumption and foreign trade. Also, the modelvadlais to study water uses and costs in an
open economy, where possible water flows associaitbdimports and exports commodities are
considered.

According to these objectives, the structure of gaper is as follows. Following this
introduction, in the second section we presentréa situation in Spain in thEomunidad de
Riegos del Alto Aragqgra large community of farmers that will be usecasference. In the third
section, we discuss the methodology used and wmedefsome scenarios of payment of
modernisation. In the fourth and fifth we analyise results of each scenario simulated, without
improvement in productivity of irrigation systemm the next section, we assume that there is an
increase in productivity of irrigation system, amd finish with a section of conclusions and final

remarks.

2. A Spanish case study: th€omunidad General de Riegos del Alto Aragon

The implementation of the model requires the abdlity of a baseline initial, it will be the

Comunidad General de Riegos del Alto Aragon (CGRah)ntegrated irrigation system with over
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125,000 hectares, it also supplies many localitigke provinces of Huesca and Zaragoza and ten
industrial estates, from which we have extensivealliinformation. Due to its characteristics, this
community is very representative of irrigation etEbro Valley.

The CGRAA irrigation systentike the majority of its peers in Spain, has conuse to the
maximum limits of use in recent years, sufferingiaes water shortages in drought years and
coming under intense social pressure. Farmers tiad osers demand more regulation, at the same
time as scientists and green groups propose atredwr stabilisation in the area under irrigation,
in order to limit and reduce environmental impadtse solution adopted has been to modernise the
irrigation system by switching from blanket to aspen or drip systems, which has resulted in
efficiency gains of between 10 and 15%. Up to nawedernisation process has been financed
mainly by the farmers themselves, in accordancé Bpanish Water Act, 1985 and the Water
Framework Directive. Farmers have improved efficierand productivity in order to pay
modernisation costs, but it has also generateg@ased pressure on the demand for water, due to
some farmers have increased their production ashthee modernized and they have shifted
crops with a greater irrigation water demakde can’t forget that they get into debt to pay the
modernization and they need to perform higher gneasgin crops, but generally with more water
demand.

The modernisation costs threaten to destroy lagakulture and to create grave problems
in the rural environment. In the table 1, the cadtwater are the payments made to government (in
respect of taxes, investment and maintenance) agchgnts to the irrigation communities, while
the cost of irrigation is defined as all other soassociated with the activity, we can see that the
cost of water represents less than 14% of the ¢ot| while modernisation costs account for some
66.65%, or €552.77 per hectare.

Hence, the problem for farmers is not to pay thst of watet, which could be doubled
without much trouble, but the costs of modernisatmd irrigation, which are some 5 or 6 times
greater. In this framework, can farmers in the C@R&ford modernisation? In principle, the
answer is that they cannot, as average net mangitifse area are around €641 per harvest and
hectare. The only solution for farmers, then, hasnbto intensify cropping (sowing two harvests,
irrigating uncultivated land and switching to mgmefitable but thirstier crops), which has only

increased the demand for water (and hardly evercestlit) even though this is an environmentally

L if inflation is zero, the State will recover 102%its investments in water regulation works in acizmce with the
criteria established in the Water Act, and in lwih the WFD, but it will recover only 52% of th@iestments
associated with distribution infrastructure. Thssserious, because these outlays are generally tatgdr. To come
approximately into line with the DMA, payments tovgrnment would need to consider of inflation andréase
around 2 times.



undesirable outcome. One solution to this situatimuld be to ensure that direct users, basically

farmers, do not bear the whole cost alone, afftisn would alleviate demand-side pressure.

Table 1: Annual cost of modernised irrigation in tte CGRAA, 2006

Average modernisation cost
(A) Farmer’s cost of water (€/ha) (%)
Payments to government 45.29 5.46
Payments to the Irrigation Community and the CGRAA  64.47 7.77
Farmer’s total cost of water 109.76 13.24
(B) Cost of irrigation (€/ha) (%)
Labour 79.51 9.59
Modernisation of general water networks 136.65 86.4
Farm equipment 230.33 27.77
Energy costs 169.96 20.49
Farm adaptation 15.83 1.91
Sundry expenses 87.26 10.52
Total cost of irrigation 719.54 86.76
Total cost associated with the use of water (A+B) 28.3 100

Source: Own work based on de Groot (2006).

Nowadays, there is a clear consensus on the ralevahdirect and indirect uses. The
virtual water concept was first defined by Allar9gB) as “embodied” water in a product, it is not
only the physical quantity consumed directly in gneduction of the product, but also the amount
of water that has been necessary to consume taajereny input used for that product. For
example, virtual water provides information onthk water requirements needed to produce one
kilo of tomatoes. Later, Hoeskstra & Hung (2002Yyie&l out some works to quantify the amount
of virtual water trade flows and to identify couas that carry out net exports or imports of
virtual water. These authors define the conceptater footprint of a country as "the volume of
water needed to produce goods and services conshyn#te inhabitants of that country”, and
they use it as an indicator of water use in refatm consumption of the population. The water
footprint shows if a country is self sufficientwater.

Table 2 shows per capita direct water use andalisater usein the province of Huesca.
Households consume only 161 litres/day per peisointhe total per capita use of water is 26,432
litres, over 160 times direct household consumptionaddition, 6,645 litres per capita are
brought from other regions of Spain or importedifrother countries, and 18,134 litres, over 2/3
of the total, end up in exports, to characterizziHuesca economy as a net exporter of water. As
shown in table, the largest direct user is agneeltwvith 17,571 litres, but only 1,178 litres erm u

as virtual water embodied in its products sold eadeholds. Also, final commodities sold by

2 In this paper, the virtual water use will be tteetically integrated use of water.



Food, beverage and tobacco or Hotels and restairdnmttuseholds have more virtual water than
the final goods sold by Agriculture, although thdirect uses are very small. The agro-food
industry, for example, uses only 19 litres but thoducts sold to households that contain more
than 2,000 litres virtual water.

In light of the above, and especially the case oésta, seems reasonable to use criteria for
payments by water users that combine both direginpats and payments for intermediate or
final users, although its implementation is morenptex than the current payment system in
Spain for direct users. This requires a seriougetbdn, although it is probably much fairer and
more environmentally efficient. If only a part dfet costs are paid by direct use, the incentive to
save and modernization is maintained for the divsetr, but the economic pressure on irrigators
is lower, allowing more easily implement an envirental policy of conservation. On the other
hand, in an arid country like Spain, payment fag thrtual water embodied in exports would
unquestionably favour more rational use of watet aould probably reduce it. Finally, if end
consumers have to pay for the virtual water emlabdiethe products they buy, they will also

support saving and sustainability.

Table 2: Per capita virtual water use (litres/day) in HuescgSpain)

Virtual water of Virtual water of
Sectors Use Households
. Exports
consumption
Agriculture 17,571 1,178 6,384
Livestock 440 15 1,117
Energetic Products and Water 4p9 124 92
Food P., Beverages & Tobacco 19 2,077 5,208
Chemical Products 858 62 281
Rest of the industry 151 111 455
Construction & Engineering b 13 0
Commercial Services 1P 78 37
Hotels & Restaurants 31 1,537 25
Transport & Communications 3 18 7
Other Services 10y 127 16
Soc, AA.PP., S/I 0 581 8p
Households 161 161 0
Domestic total 19,786 6,082 13,704
Rest of Spain 4,729 1,631 3,099
European Union 1,774 532 1,242
Rest of the World 142 54 89
Total Foreign Sector 6,645 2,216 4,429
TOTAL (Sum) 26,432 8,298 18,134

Source: Cazcarro et al. (forthcoming)

In conclusion, the mixed criteria are more compler they show a great potential to

generate a greater environmental responsibilitychvis the main objective of this work, and the



same situation can be applied to other environmen&asures such as water pollution or air

emissions.

3. Methodoloqy.

In the following study, we shall work with a compbte general equilibrium model
(CGEM, Computable General Equilibrium Model), orfetlze typical tools for the analysis of
economic policies, see Arrow (2005).

General equilibrium models capture the charactesisind the overall functioning of an
economy which incorporates variables of demandsapgly, and the interrelationships between
different sectors of an economy, so it allows uscaasider the direct and indirect effects of
alternative economic policies or changes in theabiglur of the economic agents.

Since the earlier versions, two-factor and two itradal goods models carried out among
others by Harberger (1962) and Shoven and Wall@y4}. there have been developed numerous
applications of the models general equilibrium.plarticular, in recent years, they have been
applied to the environment and water managemeetweeks of Berck et al. (1991), which uses
a CGE to study the reduction of the water use beesihe drainage problems in the San Joaquin
Valley in California, or Dixon (1990) who analyzéee impact and efficiency of water prices for
Melbourne, Sydney and Path. In the case of Spaie thave been some works such as Velazquez
et al. (2006), who parts of the work of André et(2D05) and Cardenete and Sancho (2003), in
order to analyze the effects of an increase inrdibe of water consumed by agricultural sectors
and the sector relocation, or the work done by Goeteal. (2004) for the Balearic Islands, who
simulates the water savings possible through theeldpment of markets and the sector

relocation of the resource.

In order to a CGE model can be operational is rszggsto have a case base, so that the
presentation of data in the initial balance is Uguserformed by a Social Accounting Matrix
(SAM, Social Accounting Matrix see Kehoe (1996), which describes all transastibat take
place in an economy over a time period. For thisainmplementation of this model we are going
to use the SAM available in the province of Hueer£002.

The general equilibrium model used will be the mMgueduced by the International Food
Policy Research Institute (Lofgren et al., 2008)wihich we have made some small changes to

apply the model to a particular region the econahyiuesca and to our own objectives. The



model is solved with GAMS (General Algebraic ModegliSystem) a widely software used for
this purpose documented by Brooke et al. (1988).

The model.

The model is consisted of 29 production sectorsyhich two of them produce agricultural
goods (irrigated and unirrigated land) and a thinat represents livestock sector. It also includes
two inputs (labor and capital), an account thatesents household, other account for enterprise,
one savings / investment account, one governmecuat, five tax accounts (direct and indirect)
and three foreign trade accounts (Rest of Spaimp&an Union and Rest of World). The formal
characteristics can be seen in detail in Lofgreale(2002). Water uses data used in the model
were obtained from the work of Cazcarro et al.tffooming).

However, the practical implementation has some Iggdies which we shall discuss. The
production functions used are Leontief functions;ept in one sector, Irrigated land, because in
this case the use of a CES function allows us poageh easier to the improvement in efficiency
generated by irrigation modernization. Neverthelessur model there is not home consumption,
which simplifies the optimizing behaviour of houséds.

Another specification of the model is the kind oferoeconomic closure used. For the
government balance, it is assumed that governnanhgs is a flexible residual while all tax
rates are exogenouisor the external balance, the exchange rate id fidale foreign savings is
flexible, as trade relations in the province of Bee are made with the rest of Spain and the
European Union in a common currency, the euro. Aardthe saving-investment balance, the
total value of private savings is assumed to adpshe investment. The government is able to

implement policies that generate the necessargtgrisavings.

Calculation of virtual water

As this has already been mentioned, the virtuaémiat"embodied" water in a product, and
it provides information on water requirements, bimthagricultural products and the rest of goods
and services, it allows to know the amount of waeeded to produce one kilo of wheat, meat,
beer,... In addition, the virtual water providesommation on virtual water flows between
countries.

In order to calculate the total amount of waterdeekin the production of households and
exporters final demand, we will use in all casdm@ar model of Leontief open. And X is its

matrix of total technical coefficients aea@nunit uses of water vector, the equations



A =cI-A)"=cM
A(Z)=A"z

allows us to get the vector of water valuesvhich the embodied water in each unity of
domestic commodity, andl(z) will be the valuation of in terms of water.

Both at base case and in the different simulatitimsa; elements ofA will be the ratio
between commodity used in activityj and the total commodity(domestic output and imports).
Thec; elements o€ are obtained by dividing direct water uses inwigstij by total commodity.

To calculatec we mustfix also how water use is estimated for hydroelecictivities, since
they are water users but they do not consume isipaly although they reduce its potential
energy. To do it, we assume that the hydroelesgtor has a fictitious consumption such that
the payments generated would be equals to the pagncerrently made by generating plants.
Based on the data for Huesca, this fictitious consion is 7% of the water consumed by
irrigation land. So it eliminates the need to cloterize water use by a vector which collect
features such as use, physical consumption, patamergy, quality,...

For imports, also for simplicity, we assume that #alue of water is also obtained with the
same equations, being in this cagbe vector of unit uses of water of the Spanisinemy, and
A the total technical coefficient matrix of the Sigmeconomy. This hypothesis is acceptable for
our purpose because the 60% of Huesca importoarees! from the rest of Spanish regions.

In the table A.1 of Annex we can see current wasas and its coefficients, which include
fictitious consumption of hydroelectric for the eomy of Huesca for each sector. We can
observe that all domestic uses without househaldisreign sector are 1,608,323 Dm 3, and if we
add the water uses obtained from other regionsoontdes, 520,503 dm 3, we obtain the total
uses, 2,128,826 Dm3. In the last two columns wesesnthe values of domestic water and total

water (domestic and imported).

Description of scenarios

The scenarios, we are going to simulate, will imeochn increase in payments for domestic
water use of 40 million of euros. This is an adoyrfigure, but it is approximately the increase
that would arise in the economy of Huesca if wasgrments to government were doubled, and if
these payments also included payments for the m@@ion of general water networks and 50%
of energy costs, which are currently paid by fasnsee table 1 and at the foot note 1. Therefore,
we can indentify these payments with the annual twosodernize all irrigated land of Huesca.
These are the scenarios:

Scenario 1:Distribution of payments similar to the currentuation. Direct users pay

according to the quantity used weighted by someghisiobtained by negotiation between the
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direct users. The payments are distributed betvieggated agriculture with 70.03%, industry-
services with 12.45% and hydroelectric plants with53%, according to data from the 2002
CGRAA.

Scenario 2:Payment by direct users in proportion to their abevater without corrective
weightings.

Scenario 3:Payment by exporters only in proportion to thetuat water embodied in

exports.

Scenario 4:Payment only of a levy on final consumption ingudion to the virtual water

embodied in the product.

Scenario 5:Mixed payment criterion, in which 1/3 is paid byettt users based on the water

used, and 2/3 by exporters and consumers in ptiopotd the virtual water embodied in

products.

The increase in payments, when it is not done Ippegrs, is introduced in all scenarios as
an increase in the indirect tax on activitiaCT TAX.

In scenario 3, it is paid only by exporters in mdmn to the virtual water exports, the
payments were introduced as an export tax. Inalse of scenario 5, we combine these two types
of payment.

4. Effects of modernisation without improvement inproductivity.

In order to observe the effects of modernisationswppose that government has made and
financed all modernization works initially. Also @ollects 40 million of euros a year, and it
earmarks them to pay for the modernisation worksgtruction sector) and the energy costs.
Then, we will get closer to effects in two turnsttee first we will assume that farmers improve
efficiency water use by 10%, but they don’t impréive productivity. It will show us the changes
in prices and production and how modernisationscodtuence. Subsequently we assume that
farmers react to the increase of costs and theyowepthe productivity. In both turns we pay

attention in savings water. Now, we are going ®tbe results in the first case.

Scenario 1
In this scenario, the criteria for allocating paynse are the current, corresponding
percentages of 70.03%, 12.45% and 17.53% for tedyagriculture, industries-services and

hydroelectric. The increases in payments by modatioin can be seen in table A.2. In it we can
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observe the effects on price changes, which irc#tibration model are unitary for all accounts
and also, variations in domestic output, exportsiarports.

Payments in this scenario are made basically by @igers, namely Irrigated land, Energy
products, Chemicals and Livestock, which accounbf@r 97%. As a consequence, the accounts
with the largest price rise in percentage term$uahe Irrigated land (11.24%), Energy products
(4.33%), Livestock (1.09%) and Food, beveragestabdcco (3.28%). The latter also forms part
of these accounts because it is very dependemtigated land and Livestock.

The domestic ouput decreases mainly in the accouititsgreater price rise, except Energy
products that increase their production due to itt@ease in consumption associated with
modernization (a part is paid by Government). Theepof exports and imports don’t change and
the exchange rate is fixed, so that changes inrex@md imports are determined mainly by
changes in domestic prices. The accounts with Bighe&yments increase their prices and reduce
their exports, and also, reduce the imports duwee ltawer capacity to pay abroad, although it is a
lesser percentage than the decrease in exportsidgegaports have become relatively cheaper.
Again Energy products is the exception, it increaseimports due to the increase in the demand
in this account after the modernization and itseifgm dependence. Other accounts that just
increase their payments and whose prices fall, rassport material, Recoveries and repairs,
Hotels and restaurants, Retailing and Paper, s@toand printing, increase their domestic

production and exports and imports.

Effects compared in the five scenarios.

In all cases, payments represent revenues for @Gonart, but their distribution and tax
nature differs in each scenario. In scenario 2alasady mentioned, the direct users pay in
proportion to their use of water without correctivesightings, unlike the scenario 1. The
breakdown of payments is very similar to scenarisdlthat the weights of individual users have
a little effect. As shown in table A.3 in Annex He four accounts that pay the most are the
same, and they are ranked in the same order: tedg@and, Energy products, Chemicals and
Livestock, and these accounts represent 97.30%agments in scenario 1 and 97.56% in
scenario 2. The main effect of removing the weiglgiis to transfer a little over half of the
payments made by Energy products to Irrigated lasdn scenario 2 irrigated land accounts has
83.61% of all payments while in scenario 1 is 780&nd Energy products account goes from
almost 20% of total payments in the scenario letwrehse to 8% in Scenario 2.

In scenario 3, pay only exporting virtual watergroportion to their exports, with export

taxes related to the value of exported water. Toewnts that pay the most are Irrigated land and
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Food, beverages and tobacco with 41.87% and 40df9%e total. Note the high percentage of
Food, beverages and tobacco due to its high vinvetker, valuation while in the preceding
scenarios represented less than 0.2%. By conta2% of payments are made by Irrigated
land, compared to its payments of 70.03% and 83.@186enarios 1 and 2.

In scenario 4, the payment is made by virtual wafefinal consumption. In table A.3 the
first positions surprise, Food, beverages and wbhand Hostels and restaurants, with 40.53%
and 28.47% of the payments, respectively, due ¢ostpnificant share of products from these
sectors in household spending and to their embodiggr value. In scenario 3, Hotels and
restaurants had a little participation becausenadlisrelevance of their exports. Irrigated land is
placed the third with 15.58% of payments, but thistill far from its percentages in scenarios 1
and 2. It is followed by Energy products, which p#y83%, near to the percentage in scenario 2
but less than half that of its payments in scenhrio

On scenario 5, the criterion for payment as meetioearlier is mixed, in which 1/3 is paid
by direct users based on the water used, and 2&pyrters and consumers in proportion to the
virtual water embodied in products. The rankingehisra combination of the preceding scenarios,
and it is determined by the percentage of paymssigaed to direct uses. The highest paying
accounts in descending order are: Irrigated larmhdF beverages and tobacco, Hotels and
restaurants, Energy products and Livestock. Iredatind is ranked first due to its share in
scenarios 2 and 3. Meanwhile, Food, beveragesaratto comes second because of the high
valuation of virtual water, as a result of whichranked second and first in scenarios 3 and 4.
Likewise, the positions occupied by Hotels and aesints and Energy products may be
understood in light of their significance in sceaar2 and 3.

We may conclude, therefore, that the payment ariteselected is a relevant economic and
environmental issue, since the payment distribugames significantly. This is confirmed in table
A.4 in Annex, which presents changes in pricesfier@nt scenarios.

Differences between scenarios are again appareiscdnarios 2, accounts with the highest
increase in prices, in percentage, are Irrigatedl 1613.58%), Food, beverages and tobacco
(3.90%), Livestock (1.20%) and Energy productsZ@8 the same as we observed in scenario 1,
with changes very similar except for Energy produtn scenario 3, the four accounts with the
largest increase in prices are lIrrigated land @JB6Food, beverages and tobacco (3.97%),
Livestock (2.15%) and Wood, cork and wooden fumait(d.10%), and the first three are also
those with more payments. In contrast, Energy prtsjuhe next highest in terms of payments,
now has positions very low in the ranking, eveshibws a slight decrease in prices. In scenario 4,

the sectors with the highest increase in priceevedso those that ranked highest in terms of
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payments, Food, beverages and tobacco (2.28%gated land (1.75%), Hotels and restaurants
(1.36%) and Energy products (0.51%), although thereases are lower than in previous
scenarios. Finally, if we look at the changes iog® in the mixed scenario, the accounts with the
highest price rise as a combination of the preagdoenarios are: Irrigated land (7.19%), Food,
beverages and tobacco (3.59%), and smaller pegmsia Livestock (1.26%) and Wood, cork

and wooden furniture (0.70%).

Similarly, if we look at the variation in domestwtput, in table A.5, we can observe the
positive correlation between price increases arglatons in domestic production in all
scenarios, as it was in scenario 1, with the angroBEnergy products for the reasons already
mentioned.

In relation to foreign trade in tables A.6 and ANg can observe the changes in exports and
imports in thousands of euros and in percentagesne®ios 1 and 2 have similar changes, the
accounts Irrigated land, Livestock and Food, beyesaand tobacco with highest increase in
prices, reduce the export quantity in both scesaridnese accounts also reduce their imports,
although to a lesser extent, due to declining pasitty power.

In scenario 3, again the exports are reduced infiteeaccounts with highest increase in
payments, it becomes more pronounced than in @t®marios. In turn, these accounts reduce
their purchasing power and their imports. In sciendy the reduction in exports in Irrigated land,
Livestock and Food, beverages and tobacco areentla#in in previous scenarios, while imports
reduce more or less depending on the sector. Imtked scenario, as a combination of the other
scenarios, exports fall a lot of in the accountsirafated land, Unirrigated land, Livestock,
Chemicals and Food, beverages and tobacco, theaffested by foreign trade.

In conclusion, we can say that payment for virtuater is always less inflationary (it impacts
less in prices) than payment for direct use, esfigdf it is associated with final consumption,
like in scenario 4; the effects in domestic outprg similar; and foreign trade have more effects

in scenario 3, because modernisation is only pgieXporters.

5. Water savings.

As in the previous section we assume that farmaitbough they have improved the
efficiency in water use, they have not any improgatrin productivity because they go on with
the same production technology and the same chophkis framework, we are going to estimate

water savings and the changes in the flows betweetors and in the trade flows.
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We suppose that the water efficiency improves amgborts vary, then the water values will
be different to the initial water values, and mgitile changes will be due to a reduction in the
water use coefficient in Irrigated land, which wié reduced to 90% of its initial value in the
simulation. These values allow us to know the walrtwater embodied in consumption of
households and exports, and unlike initial valubs ®wavings that they are caused by
modernisation. The results are in tables A.8 ar@l iA.Annex. The first one includes only the
internal uses of water, which are the most relef@nivater management policy, and the second
one includes all uses, domestic and imported.

The first result obtained from table A. 8 is thiatsi generated significant water savings via
reduction of exports in all of the scenaritsgse reductions are due to payments for modeiamsat
and to increase in pricek all scenarios, savings water are above 8.03%,iraiscenario 3, they
reach 14.59%. The meaning of these numbers israhsve think that a 10% reduction in water
use irrigation coefficient that we have assumedpating to table A.1 data, mean a reduction in
total domestic uses near 8.43%.

On the contrary, domestic uses for households copSan tend to increase with the
modernisation, except to scenario 4. However, tbeeases in uses in households are compensated
in all cases by export savings, see table A.1@lliacenarios there are water savings on the whole
and they are above 8% and beld@%, scenario 2 and 3 are the thriftiest. In otherds,
technological saving generated by modernisatioensained in all scenarios and additional saving
via changes in households and exporters is not rsigciificant.

In table A.8 we can observe that water savingxpods are mainly generated by reductions
in the demands of the accounts of Irrigated lanter§y products, Food, beverages and tobacco,
Livestock and Unirrigated land, while increasessuaee due mainly to the accounts of Metal
products and Machinery, Transport material, Pagt@atjonery and printing and certain industrial
and service sectors. Therefore, water saving volameeduction of exports is related to increases
in prices of different accounts, but it is alsoluehced by water values and its elasticity. At the
same time, if we observe households, the incraasesater uses, except scenario 4, are mainly in
the accounts of Food, beverages and tobacco, Hatdlsestaurants, Irrigated land, Chemicals and
Retailing.

On comparison, the savings in scenarios 1 and 2eayesimilar, both figures and accounting
distribution, it confirms that the weightings curtly used to differentiate between direct users
have a little influence. Scenario 2, which does distriminate in weights, has lightly higher
savings than scenario 1, 9.98% versus 9.7B&gause it has higher increases in prices than

scenario 1, see table A.4.

14



On the other hand, without improvement in produgtiscenario 3 is the thriftiest, especially
for its water savings via exports. Neverthelesepgl savings of scenario 2, 3 and 4 are similar
and, as we will observe, when there is an improvenne productivity, scenario 3 is not the
thriftiest.

So far we have talked of domestic water, withoutkimg of the virtual water flow associated
with imports, which is approximately 25% of totaas. Also part of this water is exported. To fill
this gap, first we shall consider how the inclusadnmports influences the conclusions obtained
from previous table using table A.9, similar toléald.8 except that water values used for the
calculations are total, including virtual water ions. Comparing the two, we find that the total
figures presented in table A.9 are higher thanetahi8, and the same in percentage. On the
contrary, the percentages of water savings viagspoe smaller, although the figures in Hran
be bigger. It means that if we add household copsiom and exports, the savings are now smaller
in percentage than when we consider domestic armmbrinuses. It supposes that water uses
imported in general, increase with the modernigatibcan be seen in table A.9 for four scenarios,
and it is what we expected, because when a domgstid puts up the price, there is a clear
tendency to increase imports. However, in scenatecause of its distinctive features, it needs a

detailed study.

6. Reactions after the increase in productivity ofrrigation system.

We have assumed in the two preceding paragraphghdra was not technological change in
agricultural production, but that is unrealistithalugh it has allowed us to see the isolated effect
of the payments of modernization. According to @8RAA data that we use as a reference,
modernisation implies the crop intensification ah@nges in the types of crops, it allows a greater
profitability. In order to incorporate in simulatie these improvements in productivity of Irrigated
land we will change the parameter of efficiencytloé CES function in Irrigated land. As the
improvement in efficiency depends on many factahg preparation of farmers, agricultural
research, product marketing, etc., we will analyze problem for three different levels of
improvement, and we will seek in special quali@atieformation. In tables A.10, A.11, A.12 and
A.13, we can observe the effects on prices, owpdtforeign trade in all scenarios as a result of
improvement in productivity by 5%, 10% and 15%he CES function of Irrigated land, while the
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other accounts go on with a Leontief productioncfion without technological changeData,
compared with we obtained previously, are thoseeetqal from an improvement in productivity of
Irrigated land.

Table A.10 shows us that when the productivity lofgated land increases after the
modernization, increases in prices of Irrigateddlare lower in all scenarios, and even they fall. |
is the same in the accounts of Livestock, Uniredatand, and Food, beverages and tobacco,
because of its relationship and dependence onudimiial products. In particular, scenarios 3 and 4,
with payment associated with virtual water, in lalfels prices tends to increase low or fall in a
greater proportion, it shows that, as without inv@rment in productivity, the effects of inflation in
these scenarios are lower than in other.

In table A.11 we can observe that in all scenamdgen productivity of Irrigated land
increase, output falls less or increase in the @ucof Irrigated land and in the accounts which
depend on it, for example, Livestock, Unirrigatadd and Food, beverages and tobacco.

In tables A.12 and A.13 we can see the changesports and imports. In all scenarios, when
productivity increases, the decrease in the expor@gricultural accounts is lower, and exports
increase when productivity increases of 15%, exsephario 3 and 5 due to the influence of the
export tax. As for imports, in all scenarios whemductivity of Irrigated land increases, the
imports of agricultural accounts decrease lesslesgl On the contrary, effects in the improvement
in industrial accounts are different and they hawe¢ a secure trend, because productivity of
Irrigated land only influence them lightly, see Emeproducts, Chemicals and Paper, stationery
and printing.

We have seen the effects in all scenarios afteém@ease in the productivity of Irrigated land,
now we can analyze how the improvement in proditgtnf Irrigated land influences in levels of
water savings and water use. In tables A.14 an8,Avké can observe the variation in the domestic
water use in Dm3 due to changes in the productieftyrrigated land when thproductivity of
irrigation increases by 10% and 15%, and in thdetafhl16, we compare percentage of total
changes in the case of domestic water.

Table A.16 allows us to see some changes in trasds result of an improvement in
productivity. On the one hand, water savings vipogts are reduced in all scenarios because of a
higher productivity encourages to increasing thgpatuand the exports, and it generates less water
savings. It can be seen by 15% of improvement adyetivity, in all scenarios water savings is

% CES technology is used for the account Irrigatettilas it allows changes in productivity with geeatase. Also
changes have been made with Leontief technologythferaccount Irrigated land, obtaining qualitatyvsimilar
results.
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lower than 8.00%, and in scenario 3 it is by 7.9%8hjch was by 14.59% when there was not
improvement in productivity.

In the case of households, the trend with the iwgmeent in productivity is opposed to
exports, uses are reduced and all scenarios saee lmwa15% of improvement. However, water
savings via households are very different, by 15%mprovement they vary between 0.27% in
scenario 3 and 9.26% in scenario. The variabilivps the importance of the criteria for payment
when we want to draw environmental polices up aba@ier uses.

If we consider both of households and exportspfadicenarios go on having water savings by
15%, between 6.24% and 9.15%. They are slightlyllsmahan water saving without an
improvement in productivity. It means that if puotivity of Irrigated land with modernisation
increases, water savings are srbalkause production is going to increase.

Now, we will observe in detail scenario to scenalfiove look at the scenario 1 and 2, tables
A.14 and A.15 show us that they are quite simidthough scenario 1 saves less mainly via
exports. In the same tendency, when the produgtofitirrigated land increases, water savings
generated via exports decrease while water sagegsrated via households increase. By 15%, the
sectors which are the thriftiest via exports ared;deverages and tobacco, Livestock and Energy
Products. And via consumption, the thriftiest sectare Food, beverages and tobacco, Hotels and
restaurants, Irrigated land and Energy products.

Scenario 3, with payment for virtual water expaieas the thriftiest via exports as it was
expected for three levels of productivity incredase0%, 10% y 15%. And it is the scenario with
the most increase in demands, via households, entlihee cases, but they are smaller if
productivity increases with water saving by 0.279456% of productivity.

Scenario 4, with payment for virtual water by ergkns, is the scenario the thriftiest via
households, as it was in the case without improvenmeproductivity. However, via export it is the
scenario with less water savings or more increagbe water demand, and it increases by 0.11%
by 10% of productivity

Finally, in the mixed scenario we can observe theegal tendency, water savings fall with
improvement in productivity via exports and increasa households, mainly due to the accounts of

Irrigated land and Food, beverages and tobaccal$land restaurants and Livestock.

7. Conclusions and final remarks.

This work analyze water situation of the provindeHwuesca, situated in north-east Spain,

where the modernisation of agriculture has resutied significant increase in water use and water
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pollution. In this region, just like the rest oktlcountry, water uses for some scientific are ctose
the maximum sustainable, and in many cases hawelggyond it, what it is very worrying because
of arid climate in a great part of the country.

This process has caused an important debate and sem water supply policies, as for
example modernisation of Irrigated land. Accordiageuropean Water Framework Directive and
recent Spanish legislation, cost of this moderiasathould be paid in a great part by direct users,
in other words farmers. In table 1 we can see drmcast of modernisation for the Upper Aragon
General Irrigation Community (CGRAA), an irrigatiosystem who has 2/3 more or less of
Irrigated land in Huesca and which we have useckfesent. High costs are very difficult to be
borne by the farmers. Their response is resultimgthe closure of farms or in the crop
intensification, which increases water pressure.

On the other hand, environmental benefits of madation are not only for farmers but all
society.Also Irrigated land as we can see in table 2 geegracomes for farmers as well as it is
needed to obtain a lot of export goods and theionmes.Many peopleargue that it would be
rational for responsibility of modernisation cogishe borne by all direct and indirect beneficiarie
of agriculture, including agro-food businessesfirmal consumers, as households and exporters. As
a result, a distribution of water payments amongra®f all kinds, directs or no, is suggested. It
would be in line with the open debate, in relatwath emissions, about responsibility distribution
between users and between countries.

In this study, we suppose that Government carngghe modernisation of Irrigated land in
Huesca and it recovers the cost with an annual payrfor users of 40 millions of euros, this
payment allow it to cover, according to data CGRAle cost of modernisation of Irrigated land
and a part of energy costs. We have analyzed wapdn if this payment is made with 5 different
criterions between users. In two of them, scendriasd 2, payment would be maintain exclusively
for direct uses. In scenario 3, exporters pay olmyscenario 4, households are the only one who
pay. And scenario 5 is a mixed of scenarios 2,84arAll of scenarios are studied in two different
situations in the first we suppose that paymentehesalized and farmers improve by 10%
efficiency of water use, it allow us to see paymafifdécts and possible water savings as a result of
changes in prices. In the second, as well as ffigeacy, farmers improve their productivity and
we can observe its important role in final waterisgs.

Although we have commented some results of thelaimas, now we are going to mark the
results more relevant. The most important thinthat type of criteria does not secondary, and it

seems to have a macroeconomic and social importance
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The payments of farmers in scenarios 3, 4 and Sdimeismaller than scenarios 1 and 2, and
it would increase the viability of current farmslingated land and it would be reduce the pressure
that modernisation is generating on water demand.

On the other hand, scenarios 3 and 4 are lessiamiéay and they have a less distortion in
prices, what is an important macroeconomic advantag

The payments modernisation changes the pricesabée A.4, but these changes depend on
the distribution criteria. Irrigated land, LiveskpcEnergy products and Food, beverages and
tobacco have the biggest increases in prices inasios 1 and 2. However in scenario 3, Energy
products reduce their price and the fourth positioimcrease is Wood, cork and wooden furniture.
Finally, in scenario 4 Energy products disappeadstotels and restaurants appears.

Others important effects on modernisation are ffexteon production and foreign trade. In
table A.8 we can see how production changes where tts not improvement in productivity,
therefore there is an environmental improvement tfee efficient water use but it is not a
technological transformation in production. In thisamework, productions of the sectors
connected to agriculture fall for the payments seaheir costs increase. First the accounts with
biggest falls in percentage are the same in thee dbenarios, although percentages change. They
are Irrigated land, Unirrigated land, Livestock, dfeand Food, beverages and tobacco.

These falls are also in levels of exports, as wesee in table A.6, without improvement in
productivity. The fourth positions in more percaygafall are Irrigated land, Unirrigated land,
Livestock and Food, beverages and tobacco, buatlsedepend on criterion payment. In scenario
3 the falls are higher because payments are paidxpgrters. In scenario 4 they are smaller,
because households pay. We can see also in thes ttedt Chemicals reduce their exports in
scenario 1, 2 and 3 but not in scenario 4.

Previous results change if we incorporate an imgmmnt in productivity, which
accompanies each process of modernisation of fedgiand. In tables A.10, A.11, A.12 and A.13
we have any information about prices, outputs amelign trade, and it is in figures for three levels
of different improvement, by 5%, 10% and 15%.

In relation with the prices, the trend is the rddut of the prices associated with goods
connected direct or indirect to agriculture, beediley receive the improvement in productivity of
Irrigated land direct or indirectly. This reductideads to the increases are cancelled, and with
improvement by 15% they can be smaller than inptle®ious situation to the modernisation. For
example we can observe the case of Irrigated lamdrigated land or Food, beverages and

tobacco.
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Something similar is with production and exportspds associated with Irrigated land are
less expensive and therefore they increase theimadd because of the improvement in
productivity. These falls caused without improveiarproductivity disappear or they are reduced
as we can see in the corresponding tables.

We have seen the effects since an economic paibtdw we will see how modernisation
influences in the environmental, in other words,water uses. In tables A.8 and A.9 we can
observe water demand in all scenarios without iwmgmeent in productivity. In tables A.14 and
A.15, the results are with improvement in produtgiby 10% and 15%. And finally in table A.16,
figures for the whole economy are collected. We oot forget that all figures are values in
virtual water, it is water demanded direct or iedity to obtain the product. And we can also
distinguish between virtual water in exports amtinal water in household consumption.

As we can see in table A.16, the saver charadtenstno is very different in exports and in
households. If we notice in the case by 0% of impnoent in productivity, all scenarios are water
saving via exports, but on the contrary, exceptstenario 4, water demand increases via
households.

This previous conclusion is valid for other levefsproductivity, because when productivity
increase, water savings decrease via exports lmueéase via households. They move in the
opposite direction. Scenario 3 is always via exptne thriftiest and scenario 4 is the less thrifty
via households.

Table A.16 allow us to see water savings on thelevibsurprises because they are not more
different in the different situations and scenaribsey vary between 6.24% and 10.0% of water
uses. Actually, in all of cases they are abou¥8tbat it is more or less the technological saving
induced by modernisation. The figures should beelation with this average figure, when water
saving will be superior (inferior), it will meandhwith an adjustment via agents, modernisation
saving is reinforced (reduced).

We finish with a few words about imported waterislapproximately by 25% total water use
see table A.1. Nevertheless, previous remarks da@henge significant if we consider total uses,
domestic and imported, comparing tables A.8 and A®wever, it is required an intensive and

careful study to confirm it, which we do not.
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9. AnnexA:

Table A.1: Water uses and water values in Huesca (Spain) in Bm

Domestic | Domestic use D(L)Jr::s;rtic Imp_onjts Tota] use Domestic | Total Water
Use coefficient Imports coefficient | coefficient | water values| values
Sectors
Irrigated land 1,355,069 3,585 114,609 303 3,888 3,869 4,243
Unirrigated land 0 0 113,124 568 568 138 794
Livestock 33,921 82 35,609 86 168 359 533
Energy products 126,077, 589 28,362 133 722 692 850
Water 1,839 362 0 0 362 435 457
Minerals and metals 100 5 576 29 34 40 82
Minerals and non-metal products 230 1 3,269 14 15 32 59
Chemicals 66,160 60 38,144 35 94 99 151
Metal products and machinery 1,058 1 13,825 12 13 18 41
Transport material 47 1 469 6 7 25 47
Food, beverages and tobacco 1,468 1 154,262 108 109 701 957
Textiles, leather and footwear 36 0 5,084 35 36 45 103
Paper, stationery and printing 752 6 3,034 23 28 106 166
Wood, cork and wooden furniture 89 2 1,251 23 24 254 327
Rubber, plastics and other manufactureg 9,307 43 3,302 15 58 85 122
Construction and engineering 494 0 10 0 0 41 56
Recoveries and repairs 16 8 25 13 22 22 45
Retailing 743 1 1,089 1 2 23 32
Hotels and restaurants 2,404 4 1,291 2 7 261 345
Transport and communications 242 1 1,298 3 4 31 44
Banking and insurance 63 0 37 0 0 21 29
Real estate 88 0 41 0 0 16 21
Private education 71 2 0 0 2 39 51
Private healthcare 304 4 0 0 4 49 66
Other sales services 777 1 1,792 3 4 22 34
Domestic service 0 0 0 0 0 0 0
Public education 126 2 0 0 2 19 24
Public healthcare 544 2 0 0 2 44 61
Public services 6,297 14 0 0 14 57 68
Total production without households or 1.608.323 520.503 2.128.826
external sector ’ ' ’ T

*Values per million euros.
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Table A. 2: Effects in scenario 1 without improvemat in productivity of Irrigated land.

Payment

%

9 i 9 9
Sectors (th%l;sgnds % AP % Pr(%dg)c tion & E((x?pl);)rtss & I(rg;;;l))rts
Irrigated land 28010 70.03 | 11.24 -13.59 -36.80 -5.90
Unirrigated land 0 0.00 0.06 -11.78 -12.23 -11.74
Livestock 988 2.47 . -14.23 -18.69 -13.48
Energy products 7921 19.80 . . -7.39 -
Water 54 0.14 0.44 -10.74 -11.37 0.00
Minerals and metals 3 0.01 -0.64 3.71 5.86 3.17
Minerals and non-metal products 7 0.02 -0.45 2.97 4.76 2.60
Chemicals 1928 4.82 0.16 -3.23 -4.22 -3.11
Metal products and machinery 31 0.08 -0.64 4.72 9.18 4.18
Transport material 1 0.00 -2.05 7.30 26.23 Biss
Food, beverages and tobacco 43 0.11 . -6.73 -18.88 -4.30
Textiles, leather and footwear 1 0.00 -0.14 3.65 4.37 3.53
Paper, stationery and printing 22 0.06 -0.76 1.10 -_ 0.49
Wood, cork and wooden furniture 3 0.01 0.84 1.17 -3.46 1.85
Rubber, plastics and other manufactures 271 0.68 -0.15 297 2.89 2.15
Construction and engineering 14 0.04 -0.67 3.26 4.38 2.71
Recoveries and repairs 0 0.00 -0.50 . ‘ l
Retailing 22 0.06 -1.71 1.97 5.44 0.57
Hotels and restaurants 70 0.18 -0.18 -_ . .
Transport and communications 7 0.02 -0.97 -0.16 1.87 -0.94
Banking and insurance 2 0.01 0.21 1.51 1.16 1.68
Real estate 3 0.01 -2.07 3.85 7.54 2.12
Private education 2 0.01 0.02 1.62 1.59 0.00
Private healthcare 9 0.02 -0.74 1.93 3.15 0.00
Other sales services 23 0.06 -0.63 1.01 2.45 0.49
Domestic service 0 0.00 0.66 3.22 2.14 0.00
Public education 4 0.01 0.24 0.09 -0.29 0.00
Public healthcare 16 0.04 0.23 0.14 -0.23 0.00
Public services 184 0.46 0.07 0.03 -0.08 0.00
Total 40,000 100.00
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Table A.3: Distribution of payments (thousands of euros) in th five scenarios.

Sectors Scenario Scenario Scenario Scenario Scenario
1 % 2 % 3 % 4 % 5 %

Irrigated land 28,010/ 70.03] 33,443/83.61| 16,744]41.86 6,233/ 15.58| 20,196/ 50.49
Unirrigated land 0 0.00 0| 0.00 390| 0.97 199| 0.50 221| 0.55
Livestock 988| 2.47 837| 2.09 3,190/ 7.98 100/ 0.25 -1 4.46
Energy products 7,921)19.80 3,112 7.78 1,026| 2.56 2,732 6.83 2,064 5.16
Water 54 0.13 45| 0.11 3| 0.01 48| 0.12 26| 0.06
Minerals and metals 3 0.01 2| 0.01 6| 0.02 0| 0.00 4| 0.01
Minerals and non-metal products 70.02 6| 0.01 69| 0.17 5| 0.01 35| 0.09
Chemicals 1,928) 4.82[ 1,633 4.08 2.21 B4 135 [WOBH 2.66
Metal products and machinery 310.08 26| 0.07 0.86 44| 0.11 179| 0.45
Transport material 1 0.00 1| 0.00 50| 0.12 21| 0.05 28| 0.07
Food, beverages and tobacco 46.11 36| 0.09] 16,074/40.18] 16,213/40.53] 10,756|26.89
Textiles, leather and footwear 10.00 1| 0.00 71| 0.18 246| 0.61 83| 0.21
Paper, stationery and printing 220.05 19| 0.05 298| 0.74 124 0.31 170| 0.42
Wood, cork and wooden furniture 30.01 2| 0.01 261| 0.65 18| 0.04 126 0.31
Rubber, plastics and other manufactures Bl | 0.68 B80| o057 295| 0.74 255| 0.64 265| 0.66
Construction and engineering 140.04 12| 0.03 1| 0.00 150| 0.38 35| 0.09
Recoveries and repairs 00.00 0| 0.00 1| 0.00 0| 0.00 0| 0.00
Retailing 22 0.05 18| 0.05 132| 0.33 - 1.59 196/ 0.49
Hotels and restaurants 700.18 59| 0.15 80| 0.20| 11,386|28.47 2,347 5.87
Transport and communications 70.02 6| 0.01 33| 0.08 206| 0.51 59| 0.15
Banking and insurance 20.00 2| 0.00 2| 0.01 77| 0.19 17| 0.04
Real estate 3 0.01 2| 0.01 9| 0.02 285| 0.71 62| 0.16
Private education 2 0.01 2| 0.00 1| 0.00 48| 0.12 11| 0.03
Private healthcare 9 0.02 8| 0.02 2| 0.01 201] 0.50 44| 0.11
Other sales services 230.06 19| 0.05 32| 0.08 171] 0.43 56| 0.14
Domestic service D 0.00 0| 0.00 0| 0.00 0| 0.00 0| 0.00
Public education 4 0.01 3| 0.01 0| 0.00 4| 0.01 2| 0.00
Public healthcare 16 0.04 13| 0.03 1| 0.00 36| 0.09 12| 0.03
Public services 184 0.46 155| 0.39 0| 0.00 18| 0.05 56| 0.14
Labour 0 0.00 0| 0.00 0| 0.00 0| 0.00 0| 0.00
Companies 0 0.00 0| 0.00 0| 0.00 0| 0.00 0| 0.00
Saving / Investment 0 0.00 0| 0.00 0| 0.00 0| 0.00 0| 0.00
Households B68| 0.1 BOY| o0.77 0] 0.00 0] 0.00 102| 0.26
Spain 0 0.00 0| 0.00 0| 0.00 0| 0.00 0| 0.00
European Union D 0.00 0| 0.00 0| 0.00 0| 0.00 0| 0.00
Rest of world g 0.00 0| 0.00 0| 0.00 0| 0.00 0| 0.00
Total 40,000 100/ 40,0000 100/ 40,0000 100/ 40,0000 100/ 40,000 100
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Table A.4: Percentage increase in prices without iprovement in productivity of

Irrigated land.

Sectors Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scermabi
Irrigated land 11.24 13.58 5.36 1.75 7.19
Unirrigated land 0.06 0.11 0.58 -0.22 0.27
Livestock 1.09 1.20 2.15 -0.82 1.26
Energy products 4.33 0.82 -0.48 0.51 0.15
Water 0.44 -0.03 -0.91 -0.13 -0.45
Minerals and metals -0.64 -0.82 -0.76 -0.95 -0.81
Minerals and non-metal products -0.45 061 057 -0.74 -0.61
Chemicals 0.16 0.03 -0.11 -0.23 -0.08
Metal products and machinery 064 071 .0.62 .0.94 -0.70
Transport material -2.05 -2.29 -1.75 -2.85 -2.11
Food, beverages and tobacco 3.08 3.90 3.97 298 359
Textiles, leather and footwear 0.14 -0.13 -0.07 -0.08 -0.08
Paper, stationery and printing -0.76 -0.88 -0.51 -1.47 -0.81
Wood, cork and wooden furniture 0.84 0.98 1.10 -0.73 0.70
Rubber, plastics and other manufactures _g 15 -0.28 -0.25 -0.55 -0.31
Construction and engineering 0.67 -0.72 -0.70 -0.91 -0.74
Recoveries and repairs 050 057 -0.49 0.74 -0.56
Retailing -1.71 -1.86 -1.63 -1.81 -1.73
Hotels and restaurants -0.18 -0.08 0.01 1.36 0.25
Transport and communications -0.97 1.12 -1.04 1.16 -1.08
Banking and insurance 0.21 0.29 0.15 0.10 0.19
Real estate -2.07 -2.19 -1.92 -2.11 -2.04
Private education 0.02 0.09 -0.01 0.02 0.04
Private healthcare -0.74 -0.79 -0.75 -0.70 -0.74
Other sales services -0.63 -0.67 -0.63 -0.75 -0.66
Domestic service 0.66 0.86 0.63 0.46 0.68
Public education 0.24 0.36 0.21 0.05 0.23
Public healthcare 0.23 0.30 0.15 -0.01 0.17
Public services 0.07 0.15 -0.02 -0.20 0.01
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Table A.5: Changes in production (in %)without improvement in productivity of

Irrigated land.

Sectors Scenario 1 Scenario 2 Scenario 3| Scenario 4 Scermabi
Irrigated land -13.59 -15.82 -16.18 -11.13 -15.03
Unirrigated land -11.78 -13.76 -14.69 -9.97 -13.42
Livestock -14.23 -16.57 -17.43 -12.22 -16.07
Energy products 6.73 8.10 0.63 7.48 4.52
Water -10.74 -12.32 -10.84 -7.29 -10.69
Minerals and metals 3.71 4.19 1.80 4.16 3.06
Minerals and non-metal products 2.97 3.08 0.90 2.58 1.98
Chemicals -3.23 -3.46 -3.62 -0.82 -3.06
Metal products and machinery 4.72 5.27 3.84 6.61 4.78
Transport material 7.30 8.22 9.32 6.00 8.25
Food, beverages and tobacco 6.73 7.91 6.63 -7.03 -7.10
Textiles, leather and footwear 3.65 4.03 7.37 -1.03 4.68
Paper, stationery and printing 1.10 1.24 1.52 1.14 1.37
Wood, cork and wooden furniture 1.17 1.19 -0.51 3.68 0.84
Rubber, plastics and other
manufactures 2.27 2.52 2.91 1.99 2.58
Construction and engineering 3.26 3.37 0.96 2.74 2.14
Recoveries and repairs 6.86 7.81 5.35 10.67 7.10
Retailing 1.97 2.10 4.00 -0.66 2.51
Hotels and restaurants 3.41 3.71 7.52 -2.45 4.37
Transport and communications -0.16 -0.22 0.35 -0.63 -0.02
Banking and insurance 1.51 1.61 3.65 -1.21 2.07
Real estate 3.85 4.21 7.58 -0.84 4.89
Private education 1.62 1.79 3.74 -0.93 2.22
Private healthcare 1.93 2.10 457 -1.31 2.65
Other sales services 1.01 1.09 1.62 0.30 1.20
Domestic service 3.22 3.48 7.88 -2.41 4.50
Public education 0.09 0.10 0.22 -0.06 0.13
Public healthcare 0.14 0.15 0.33 -0.09 0.20
Public services 0.03 0.03 0.07 -0.02 0.04
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Table A.6: Changes in exports (thousand of euros)itliout improvement in productivity

of Irrigated land.

Sectors Scenario Scenario Scenario Scenario Scenario
1 % 2 % 3 % 4 % 5 %
Irrigated land 42281 | -36.80| -48320 | -42.06| -50717 -4415 | -17885 | -1557| -43785 | -38.11
Unirrigated land -9158 -12.23|  -10954 | -14.63| -14735 -19.68 -6143 -8.20| -11842 | -15.82
Livestock -44064 -18.69| -50316 -21.35| -64321 -27.29 -20206 -8.57 | -51633 -21.91
Energy products -2905 -7.39 2036 5.18 774 -1.97 2229 5.6) 780 1.08
Water -18 -11.37 -19 -12.28 -18 -11.89 -11 -7.10 -17 181
Minerals and metals 245 5.86 201 6.95 169 4.04 309 7.37 236 5.64
Minerals and non-metal products 57,9 4.76 3157 5.51 1670 2.01 3182 5.55 2458 429
Chemicals 10031 | -4.22 -8703 -3.66 -8371 -3.52 1565 0.66 3669| -2.82
Metal products and machinery | 45961 9.18 51435 10.28 39862 7.96 66646 13032 48088 9.61
Transport material 13720 26.23 15537 29.71 13266 25.36 17271 3302  3m45| 27.78
Food, beverages and tobacco
-114976 | -18.88| -133753 | -21.97| -148638 2441 | -95448 | -15.68| -132764 | -21.81
Textiles, leather and footwear 1819 4.37 1944 4.67 3094 7.44 -279 -0.67 2072 4108
Paper, stationery and printing
5299 7.11 6190 8.31 3628 4.87 9867 13.24 5626 755
Wood, cork and wooden furniture oo -3.46 1147 -4.20 2156 7.90 2208 8.00 1018 -3.73
Rubber, plastics and other
manufactures 2653 2.89 3352 3.66 3111 3.39 3897 4.25 3300 3J60
Construction and engineering 33 4.38 35 4.57 14 1.85 32 4.24 25 3.4
Recoveries and repairs 102 13.83 117 15.89 88 12.02 159 21.66 110 1492
Retailing 8146 5.44 8835 5.90 10836 7.24 4412 2.95 896( 5/08
Hotels and restaurants 304 3.72 314 3.85 475 5.81 -376 -4.61 260 3.19
Transport and communications 517 1.87 590 2.13 647 2.34 497 1.80 598 2.16
Banking and insurance 32 1.16 31 1.13 89 3.26 -37 -1.37 46 1.69
Real estate 1184 7.54 1278 8.14 1729 11.01 434 2.76 1336 8/51
Private education 12 1.59 13 1.64 27 351 7 -0.97 16 2.04
Private healthcare 41 3.15 44 3.40 71 5.53 -2 -0.1 48 376
Other sales services 938 2.45 999 2.61 1115 2.91 770 2.01 1007 2.63
Domestic service 13 2.14 12 2.06 40 6.81 -18 -3.12 20 3.37
Public education 0 -0.29 -1 -0.47 0 -0.22 0 -0.15 0 -0.3p
Public healthcare 1 -0.23 -1 -0.32 1 -0.17 0 -0.07] -1 -0.21
Public services 0 -0.08 0 -0.20 0 -0.25 0 0.31 0 -0.14
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Table A.7: Changes in imports (thousand of euros) ihout improvement in

productivity of Irrigated land.

Sectors Scenario Scenario Scenario Scenario Scenario
1 % 2 % 3 % 4 % 5 %
Irrigated land -5617 -5.90 -6467 -6.80 -11994 -12.60 -9410 -9.89 -9686 -10.18
Unirrigated land -11023 -11.74 -12846 -13.68 -13427 -14.30 -9512 -10.13 -12433 -13.24
Livestock -14088 -13.48 -16480 -15.77 -16729 -16.01 -13373 -12.80 -15908 -15.22
Energy products 7689 10.41 6505 8.81 179 0.24 5850 7.92 3434 4.65
Water 0 0.00 0 0.00 0 0.00 0 0.00 0 0.0p
Minerals and metals 201 3.17 223 3.51 75 1.18 213 .36 3 152 2.39
Minerals and non-metal products 2194 2.60 2179 258 370 0.44 1662 1.97 1250 1.48
Chemicals -17991 -3.11 -19894 -3.44 -21441 -3.71 -5805 -1.00 -18082 -3.13
Metal products and machinery 17913 4.18 20007 4.67 14233 3.32 24885 5.81 17943 4.19
Transport material 878 5.53 988 6.23 1234 7.18 567 3.58 1019 6.42
Food, beverages and tobacco| -18666 -4.30 -21919 -5.05 -15955 -3.67 -23169 -5.34 -19295 -4.44
Textiles, leather and footwear 2088 3.58 2320 3.92 4323 7.31 -646 -1.09 2727 4.61
Paper, stationery and printing 207 0.4p 220 0.52 0 47 111 -20 -0.05 300 0.71
Wood, cork and wooden furniturg 326 1.8% 349 198 5 6 0.37 543 3.08 247 1.40
R”bbfrr]'a fl'uafzt'cctjrzrs‘d other 1357 2.15 1447 2.29 1708 2.71 970 1.54 1470 2533
Construction and engineering 11 271 11 2.77 2 0.40 8 2.00 6 1.54
Recoveries and repairs 61 6.48 70 7.32 47 4.94 96 0.011 63 6.63
Retailing 439 0.57 446 0.58 2023 264 -1610 -2.10 831 1.08
Hotels and restaurants 395 3.26 442 3.64 912 7p3 -167 -1.38 555 4.58
Transport and communications -554 -0.94 -659 -1.12 -286 -0.49 -913 -1.55 -520 -0.88
Banking and insurance 64 1.64 70 1.85 143 3.77 43 -1.14 84 2.22
Real estate 172 2.12 193 2.34 480 5.93 -204 252 57 2 3.18
Private education 0 0.00 0 0.00 0 0.00 0 0.00 0 000
Private healthcare 0 0.00 0 0.0d 0 0.0p 0 0.0p 0 000
Other sales services 558 0.49 624 0.55 1255 111 48 -3 -0.31 752 0.66
Domestic service 0 0.00 0 0.00 0 0.0 0 0.0 0 0.p0
Public education 0 0.00 0 0.00 0 0.0(¢ 0 0.0 0 0.p0
Public healthcare 0 0.00 0 0.00 0 0.0 0 0.00 0 00p
Public services 0 0.00 0 0.00 0 0.0¢ 0 0.0(¢ 0 0.po
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Table A.8: Changes in domestic water uses (Bnwithout improvement in productivity of Irrigated land.

Households Exporters

| 39134 51686  8183) 15381  524p3 196496 -BWl4  -236.308  -130.21¢ -206.09
| 2af @ 319  s08 094 32 1244 1347 -14]59 380  -1271]

*Values per million euros




Table A.9: Changes in total water uses (Df) without improvement in productivity of Irrigated land.

Households Exporters Importers
Scena- Scena- Scena- Scena- Scena- Scena- Scena- Scena- Scena- Scena- Scena- Scena- | Scena-| Scena- | Scena-
Sectors riol rio 2 rio 3 rio 4 rio 5 rio 1l rio 2 rio 3 rio 4 rio 5 rio 1l rio 2 rio 3 rio 4 rio 5
24.605 36.294| 14.440| -27.433| 12.958
-830 -749 79 -1.867 -561
-1.924 -1.928 | -1.433 -4.243 | -2.105
3.443 785 124 476 415
0 0 0 0 0
6 3 9 -2 5
40 -7 88 -68 23
-459 -712 -204 -772 -501
571 584 749 470 626
48 52 72 24 55
14.810 22.294| 30.205| -13.771| 18.860
375 461 641 6 454
610 771 885 265 722
617 795 763 394 699
180 190 274 24 196
2 2 2 0 2
2 2 2 2 2
19 5 152 -112 49
487 620 833 24 601
-67 -106 36 -143 -49
3 3 10 -3 5
11 13 24 -5 14
0 0 0 0 0
0 0 0 0 0
85 89 208 -54 114
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
75.659 7 -273.703 -140.472 1 42.681 59.461 4705746.789 32.585
3,53 B4 -12|78 6-6 1,99 2,78 2,24 -2,19 1,5

*Values per million euros
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Table A.10: Effects in prices in %after an increase in productivity of Irrigated land.

Productivity 5% 10% 15%

Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario
Sectors 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Irrigated land 5.98 8.35 0.70 -3.70 2.21 0.89 3.29 -3.76 -9.11 -2.61 -4.11 -1.63 -8.10 -14.58 -7.33
Unirrigated land -0.01 0.05 0.52 -0.28 0.21 -0.08 -0.02 0.47 -0.34 0.14 -0.16 -0.10 0.41 -0.41 0.08
Livestock 0.76 0.87 1.88 -1.16 0.96 0.43 0.55 1.61 -1.50 0.65 0.10 0.23 1.34 -1.84 0.35
Energy products 4.77 1.26 -0.11 1.01 0.56 5.22 1.69 0.25 1.52 0.98 5.68 2.13 0.61 2.08 1.39
Water 0.85 0.37 -0.57 0.30 -0.08 1.26 0.77 -0.23 0.74 0.30 1.68 1.17 0.12 1.20 0.69
Minerals and metals -0.31 -0.49 -0.47 -0.60 -0.49 0.03 -0.15 -0.18 -0.23 -0.18 0.38 0.18 0.10 0.15 0.14
Minerals and non-metal products -0.18 -0.34 -0.33 -0.47 -0.36 0.09 -0.08 -0.10 -0.19 -0.10 0.36 0.19 0.13 0.09 0.15
Chemicals 0.28 0.15 -0.01 -0.11 0.03 0.39 0.26 0.10 0.00 0.14 0.51 0.38 0.20 0.12 0.25
Metal products and machinery -0.31 -0.39 -0.33 -0.62 -0.39 0.01 -0.07 -0.05 -0.30 -0.09 0.32 0.25 0.23 0.00 0.20
Transport material -0.99 -1.21 -0.85 -1.72 -1.10 |  -0.02 -0.24 -0.02 -0.69 -0.19 0.87 0.66 0.75 0.25 0.65
Food, beverages and tobacco 1.84 250 277 0.70 225 | 037 1.08 157 0.97 0.91 -1.14 -0.37 0.36 2.77 -0.48
Textiles, leather and footwear -0.06 -0.04 0.01 -0.01 -0.01 0.03 0.04 0.09 0.05 0.07 0.11 0.13 0.17 0.10 0.15
Paper, stationery and printing -0.39 -0.52 -0.21 -1.05 -0.47| -0.02 -0.16 0.09 -0.62 -0.13 0.36 0.21 0.38 -0.17 0.21
Wood, cork and wooden furniture 0.52 0.66 0.83 -1.12 0.39 0.22 0.36 0.57 -1.50 0.10 -0.07 0.08 0.32 -1.89 -0.18
Rubber, plastics and other

manufactures 0.11 -0.02 -0.02 -0.30) -0.01 037 0.24 0.21 -0.05 0.18 0.63 0.50 0.43 0.20 0.42
Construction and engineering -0.38 -0.43 -0.44 -0.62 -0.47| -0.08 -0.14 -0.19 -0.32 -0.19 0.21 0.15 0.06 -0.02 0.08
Recoveries and repairs -0.23 -0.30 -0.26 -0.47 -0.31 0.03 -0.05 -0.03 -0.21 -0.06 0.28 0.20 0.18 0.04 0.17
Retailing -1.07 -1.24 -1.10 -1.11 -1.14| -0.43 -0.62 -0.57 -0.38 -0.55 0.22 0.01 -0.05 0.41 0.05
Hotels and restaurants -0.20 -0.10 -0.01 1.35 0.23 -0.22 -0.12 -0.03 1.35 0.21 -0.24 -0.15 -0.05 1.35 0.19
Transport and communications -0.56 -0.72 -0.69 -0.72 -0.70 | -0.14 -0.31 -0.34 -0.26 -0.31 0.29 0.11 0.01 0.22 0.09
Banking and insurance 0.21 0.29 0.17 0.01 0.19 0.21 0.29 0.19 -0.10 0.19 0.20 0.30 0.22 -0.26 0.19
Real estate -1.36 -1.50 -1.33 -1.31 -1.38| -0.65 -0.81 -0.74 -0.47 -0.72 0.10 -0.10 -0.16 0.46 -0.04
Private education 0.07 0.14 0.05 0.01 0.09 0.13 0.20 0.12 -0.03 0.14 0.17 0.25 0.18 -0.10 0.18
Private healthcare -0.43 -0.48 -0.48 -0.39 -0.46 | -0.12 -0.18 -0.22 -0.06 -0.16 0.20 0.14 0.05 0.27 0.13
Other sales services -0.37 -0.41 -0.40 -0.49 -0.41| -0.10 -0.15 -0.17 -0.23 -0.16 0.17 0.12 0.06 0.04 0.08
Domestic service 0.48 0.70 0.51 0.15 0.52 0.31 0.54 0.41 -0.21 0.36 0.12 0.38 0.30 -0.64 0.20
Public education 0.21 0.33 0.21 -0.07 0.21 0.19 0.32 0.21 -0.21 0.19 0.15 0.30 0.22 -0.41 0.16
Public healthcare 0.23 0.30 0.17 -0.09 0.17 0.23 0.30 0.19 -0.18 0.17 0.22 0.30 0.21 -0.32 0.17
Public services 0.10 0.18 0.03 -0.23 0.04 0.14 0.23 0.09 -0.28 0.08 0.18 0.27 0.14 -0.37 0.11
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Table A.11: Effects in production in % after an increase in productivity of Irrigated land.

Productivity 5% 10% 15%

Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario
Sectors 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Irrigated land -8.46 -11.01 -12.19 -5.02 -10.42| -2.80 -5.75 -7.95 2.03 -5.40 3.59 0.10 -3.37 10.53 0.17
Unirrigated land -7.15 -9.39 -11.13 -4.59 9.29| -2.10 -4.67 -7.38 1.53 -4.85 3.55 0.54 -3.37 8.77 0.04
Livestock -8.73 -11.41 -13.21 -5.76 -11.16| -2.66 -5.77 -8.71 1.73 -5.82 4.23 0.53 -3.85 10.75 0.13
Energy products 6.71 8.09 0.64 7.33 4.50 6.58 7.98 0.58 7.02 4.38 6.35 7.76 0.44 6.48 417
Water -8.25 -10.08 -9.03 -3.39 841| -531 -7.49 -6.97 1.62 -5.74 -1.68 -4.38 -4.54 8.46 -2.50
Minerals and metals 2.98 3.48 1.19 3.33 2.38 2.24 2.76 0.60 2.46 1.70 1.47 2.02 0.00 1.51 1.00
Minerals and non-metal products 2.81 2.95 0.79 2.35 1.84 2.61 2.77 0.66 2.03 1.67 2.35 2.55 0.50 1.58 1.45
Chemicals -2.75 -3.07 -3.34 -0.01 -2.66 | -2.08 -2.51 -2.94 1.16 -2.10 -1.18 -1.75 -2.42 2.85 -1.34
Metal products and machinery 2.55 3.08 1.97 4.27 2.72 0.61 1.12 0.30 2.19 0.88 -1.15 -0.66 -1.22 0.32 -0.79
Transport material 3.94 4.90 6.68 1.78 5.14 0.79 1.86 4.25 -2.35 2.26 -2.36 -1.11 1.91 -6.81 -0.59
Food, beverages and tobacco -4.24 -5.49 -4.59 -4.15 -4.80| -1.69 -3.04 -2.57 -1.11 2.47 0.97 -0.51 -0.51 2.22 -0.06
Textiles, leather and footwear 2.54 3.14 6.73 -2.80 3.79 0.94 1.82 5.80 -5.41 2.48 -1.26 -0.01 453 -9.23 0.69
Paper, stationery and printing 0.68 0.87 1.28 0.40 1.01 0.17 0.41 0.97 -0.55 0.56 -0.47 -0.14 0.60 -1.79 0.01
Wood, cork and wooden furniture 1.01 1.04 -0.63 3.58 0.71 0.85 0.89 -0.75 3.46 0.57 0.66 0.72 -0.88 3.32 0.42
Rubber, plastics and other manufacturgs ; ;¢ 1.44 2.04 0.62 157 | 015 0.45 1.24 -0.73 0.62 -0.89 -0.53 0.46 -2.19 -0.32
Construction and engineering 3.14 3.27 0.89 2.53 2.04 2.94 3.11 0.78 2.21 1.88 2.66 2.88 0.62 1.73 1.66
Recoveries and repairs 3.69 4.65 2.74 7.02 4.14 0.70 1.67 0.28 3.51 1.34 -2.16 -1.16 -2.05 0.09 -1.34
Retailing 1.48 1.74 3.76 -1.48 2.13 0.72 1.13 3.34 -2.78 1.53 -0.36 0.24 2.74 -4.71 0.65
Hotels and restaurants 2.62 3.17 7.20 -3.93 3.80 1.27 2.12 6.53 -6.37 2.74 -0.79 0.48 5.46 -10.17 1.12
Transport and communications -0.10 -0.14 0.43 -0.62 0.05 -0.06 -0.09 0.48 -0.70 0.09 -0.07 -0.07 0.51 -0.86 0.09
Banking and insurance 1.19 1.42 3.55 -1.86 1.85 0.59 0.96 3.26 -3.00 1.39 -0.37 0.21 2.78 -4.83 0.64
Real estate 2.81 3.39 6.99 -2.52 4.05 1.27 2.13 6.10 -5.05 2.80 -0.86 0.36 4.87 -8.78 1.06
Private education 1.21 1.49 3.55 -1.69 1.91 0.51 0.94 3.19 -2.92 1.36 -0.53 0.11 2.64 -4.83 0.53
Private healthcare 1.46 1.77 4.37 -2.19 2.30 0.64 1.14 3.95 -3.65 1.67 -0.59 0.15 3.30 -5.93 0.68
Other sales services 0.67 0.78 1.38 -0.21 0.90 0.28 0.44 1.13 -0.84 0.56 -0.18 0.04 0.83 -1.65 0.16
Domestic service 2.47 2.99 7.61 -3.88 3.97 1.08 1.94 6.94 -6.43 2.91 -1.06 0.23 5.84 -10.49 1.23
Public education 0.07 0.09 0.21 -0.10 0.11 0.03 0.06 0.19 -0.18 0.08 -0.03 0.01 0.16 -0.29 0.03
Public healthcare 0.11 0.13 0.32 -0.15 0.17 0.05 0.08 0.29 -0.26 0.12 -0.05 0.01 0.24 -0.43 0.05
Public services 0.02 0.03 0.06 -0.03 0.03 0.01 0.02 0.06 -0.05 0.03 -0.01 0.00 0.05 -0.09 0.01
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Table A.12: Effects in exports in %after an increase in productivity of Irrigated land.

Productivity 5% 10% 15%

Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario
Cuentas 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Irrigated land -22.87 -29.71 -33.16 6.21 -24.95 -5.32 -14.36 -19.83 35.62 -8.56 17.33 511 -3.43 77.19 12.29
Unirrigated land -7.06 -9.77 -15.91 -2.16 -11.32| -1.37 -4.48 -11.91 473 -6.43 5.03 1.41 -7.61 12.84 -1.05
Livestock -12.08 -15.15 -22.55 -0.13 -16.10, -4.71 -8.30 -17.46 9.67 -9.73 3.69 -0.60 -11.93 21.45 -2.60
Energy products -8.71 3.65 -3.17 3.79 0.56 | -10.09 2.06 -4.40 1.73 -0.92 -11.57 0.39 -5.67 -0.62 -2.48
Water -9.49 -10.61 -10.60 -3.85 -9.42| -7.19 -8.62 -9.07 0.43 -7.34 -4.26 -6.15 -7.20 6.41 -4.73
Minerals and metals 3.99 5.09 2.48 5.32 3.89 2.13 3.26 0.95 3.22 2.17 0.27 1.44 -0.56 1.03 0.44
Minerals and non-metal products 3.53 4.30 1.89 4.21 3.15 2.26 3.07 0.86 2.79 1.98 0.95 1.80 -0.18 1.24 0.79
Chemicals -4.46 -3.98 -3.87 0.73 -3.10| -452 -4.14 -4.11 1.13 -3.22 -4.36 -4.11 -4.21 2.04 -3.16
Metal products and machinery 4.67 5.72 4.05 8.54 5.33 0.56 1.57 0.49 4.20 1.43 -3.20 -2.22 -2.76 0.30 -2.14
Transport material 12.34 15.41 13.81 16.59 14.58| 0.97 3.79 4.22 3.09 3.72 -8.72 -6.01 -3.97 -8.57 -5.54
Food, beverages and tobacco -11.51 -15.08 -18.80 -6.99 -15.26]  -3.27 7.47 -12.76 3.18 -8.05 6.16 1.13 -6.17 15.57 0.06
Textiles, leather and footwear 2.83 3.35 6.39 -2.74 3.68 0.81 1.60 5.05 -5.63 1.98 -1.80 -0.65 3.40 -9.66 -0.19
Paper, stationery and printing 3.70 4.96 2.26 8.80 4.41 0.30 1.64 -0.32 4.25 1.28 -3.14 -1.69 -2.89 -0.52 -1.87
Wood, cork and wooden furniture -1.88 -2.63 -6.58 10.37 -2.19| -0.38 -1.14 -5.34 12.68 -0.72 1.06 0.28 -4.14 15.13 0.71
Rubber, plastics and other manufacturgs 75 1.52 1.59 1.83 159 | -1.30 -0.50 -0.11 -0.55 -0.33 -3.33 -2.47 -1.75 -2.98 -2.20
Construction and engineering 3.77 3.99 1.36 3.56 2.69 3.08 3.35 0.84 2.74 2.08 2.31 2.64 0.28 1.77 1.40
Recoveries and repairs 6.77 8.74 6.02 13.66 8.20 0.34 2.26 0.58 6.33 2.09 -5.55 -3.68 -4.41 -0.42 -3.51
Retailing 3.63 4.24 5.87 0.69 4.37 1.58 2.36 4.36 -2.05 2.56 -0.80 0.21 2.68 -5.46 0.48
Hotels and restaurants 2.96 3.34 5.54 -6.04 2.65 1.64 2.33 4.91 -8.42 1.64 -0.39 0.72 3.90 -12.14 0.07
Transport and communications 1.06 1.35 1.67 0.87 1.41 0.22 0.55 0.99 -0.16 0.64 -0.66 -0.29 0.29 -1.32 -0.17
Banking and insurance 0.85 0.95 3.13 -1.87 1.48 0.24 0.48 2.80 -2.84 1.01 -0.70 -0.28 2.28 -4.42 0.27
Real estate 5.19 6.04 9.30 -0.34 6.45 2.37 3.53 7.33 -4.31 4.00 -1.02 0.53 5.04 -9.47 1.08
Private education 1.09 1.26 3.22 -1.69 1.66 0.31 0.62 2.75 -2.88 1.03 -0.80 -0.30 2.10 -4.68 0.13
Private healthcare 2.16 2.56 4.87 -1.58 2.91 0.83 1.42 4.01 -3.55 1.79 -0.91 -0.07 2.91 -6.34 0.34
Other sales services 1.51 1.71 2.15 0.90 1.77 0.52 0.77 1.37 -0.33 0.87 -0.55 -0.23 0.56 -1.75 -0.09
Domestic service 1.69 1.85 6.73 -4.10 3.11 0.59 1.06 6.25 -6.12 2.31 -1.25 -0.37 5.33 -9.56 0.91
Public education -0.27 -0.44 -0.23 0.01 -0.27| -0.27 -0.45 -0.26 0.16 -0.27 -0.27 -0.47 -0.30 0.37 -0.27
Public healthcare -0.26 -0.34 -0.22 -0.01 -0.23 -0.32 -0.40 -0.28 0.03 -0.28 -0.39 -0.47 -0.36 0.08 -0.34
Public services -0.15 -0.27 -0.33 0.35 -0.19 -0.22 -0.35 -0.42 0.40 -0.26 -0.29 -0.43 -0.52 0.51 -0.33
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Table A.13: Effects in imports in % after an increase in productivity of Irrigated land.

Productivity 5% 10% 15%

Scenario | Scenario| Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario
Sectors 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Irrigated land -4.10 -5.11 -11.70 -7.84 -8.84| -2.11 -3.28 -10.74 -5.47 -7.39 0.17 -1.21 -9.69 -2.57 -5.75
Unirrigated land -7.16 -9.35 -10.76 -4.81 9.14| -2.17 -4.69 -7.04 1.25 -4.74 3.42 0.46 -3.06 8.42 0.10
Livestock -8.18 -10.79 -11.90 -6.63 -10.48| -2.32 -5.36 -7.54 0.51 -5.33 4.31 0.71 -2.82 9.12 0.42
Energy products 10.76 9.17 0.55 8.20 497 | 11.01 9.44 0.78 8.32 5.20 11.15 9.60 0.93 8.24 5.33
Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Minerals and metals 2.73 3.07 0.81 2.84 1.98 2.26 2.63 0.45 2.27 1.55 1.78 2.17 0.08 1.63 1.11
Minerals and non-metal products 2.67 2.67 0.52 1.96 1.55 2.68 2.71 0.58 1.87 1.58 2.65 2.70 0.60 1.66 1.57
Chemicals -2.54 -2.95 -3.34 -0.10 264 | -1.77 -2.30 -2.87 1.16 -1.99 -0.77 -1.45 -2.26 2.95 -1.15
Metal products and machinery 2.30 2.76 1.71 3.76 2.40 0.62 1.06 0.26 1.94 0.81 -0.90 -0.46 -1.04 0.32 -0.63
Transport material 3.12 3.88 5.95 0.38 4.21 0.78 1.67 4.24 -2.89 2.10 -1.68 -0.59 2.52 -6.62 -0.07
Food, beverages and tobacco -2.83 -3.60 -2.49 -3.62 -3.08| -1.40 -2.20 -1.35 -1.88 -1.76 0.04 -0.81 -0.23 -0.05 -0.44
Textiles, leather and footwear 2.49 3.10 6.74 -2.81 3.78 0.96 1.85 5.88 -5.37 2.55 -1.17 0.09 4.68 -9.16 0.81
Paper, stationery and printing 0.37 0.45 1.11 -0.45 0.63 0.16 0.28 1.04 -1.05 0.45 -0.18 0.02 0.90 -1.92 0.18
Wood, cork and wooden furniture 1.43 1.57 0.03 2.65 1.02 1.03 1.18 -0.30 2.22 0.65 0.61 0.78 -0.63 1.75 0.28
Rubber, plastics and other manufacturgs 4 5, 1.43 2.03 0.38 152 | 044 0.64 1.40 -0.76 0.76 -0.39 -0.14 0.80 -2.03 0.01
Construction and engineering 2.82 2.91 0.54 2.03 1.66 2.87 2.99 0.63 1.95 1.73 2.84 3.01 0.67 1.71 1.72
Recoveries and repairs 3.50 4.40 2.52 6.61 3.88 0.73 1.64 0.25 3.34 1.29 -1.94 -1.00 -1.91 0.12 -1.20
Retailing 0.61 0.73 2.84 -2.36 1.20 0.38 0.63 2.87 -3.07 1.08 -0.18 0.25 2.70 -4.40 0.69
Hotels and restaurants 2.46 3.08 7.19 -2.89 3.99 1.09 2.01 6.50 -5.37 2.91 -0.98 0.36 5.42 9.21 1.28
Transport and communications -0.54 -0.71 -0.12 -1.20 -050| -0.17 -0.34 0.21 -0.90 -0.16 0.16 0.01 0.52 -0.68 0.16
Banking and insurance 1.36 1.65 3.69 -1.85 2.01 0.75 1.20 3.42 -3.08 1.54 -0.22 0.44 2.95 -5.03 0.79
Real estate 1.68 2.14 5.85 -3.54 2.90 0.75 1.47 5.47 -5.41 2.21 -0.78 0.28 4.74 -8.44 1.03
Private education 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Private healthcare 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other sales services 0.37 0.45 1.06 -0.61 0.56 0.20 0.32 0.99 -1.02 0.42 -0.05 0.13 0.88 -1.62 0.23
Domestic service 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public education 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public healthcare 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Public services 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table A.14: Changes in domestic water uses (Bjrwith an increase in productivity by 10%.

Households Exporters
Sectors Scenario 1 Scenario 2 Scenario|3 Scenario 4 Scebari Scenario 1 Scenario 2 Scenario B Scenariq 4 naioeb

-165,203

-10

*Values per million euros
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Table A.15: Changes in domestic water uses (Birwith an increase in productivity by 15%.

Households Exporters

Sectors Scenario 1 Scenario 2 Scenario 3 Scenario (4 Scehari Scenario 1 Scenario 2 Scenario 3 Scenario| 4 nafioss

56,204 45803 -4,40] -150,030 464p9  -44930 000 120445 1803 89,28
1 551

*Values per million euros




Table A.16: Total variation in water use.

Via households +

Via
households Via exports Via exports
Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario | Scenario
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
2,41 3,19 5,05 -0,95 3,23 -12,14 -13,17 -14,59 -8,03 -12,71 -9,73 -9,98 -9,54 -8,98 -9,48
Productivity 0%
-1.66 -0.60 1.67 -6.14 -0.62 -7.06 -8.24 -10.19 -2.59 -7.92 -8.73 -8.84 -8.52 -8.73 -8.54
Productivity 10%
-3.47 -2.83 -0.27 -9.26 -2.86 -2.77 -5.74 -7.99 0.11 -5.51 -6.24 -8.56 -8.26 -9.15 -8.37
Productivity 15%
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