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1. Introduction

The worry of societies from industrialized courdrier the environment is more notable
each time. This fact is about this much paradoxsiate the development of these countries’
welfare has been one of the main causes of theamuental deterioration of the planet in the
last century. However, we can see as somethingesvidach day that the environmental
worry exists and, in fact, corrective measuresbaieg implanted for some decades in order
to alleviate the damages which have already beasech and to eliminate, or at least, to
reduce significantly the environmental negativeeet§ which are originated by the industrial
activities. The environmental problems affect te drosystems, but they also have an evident
effect on societies’ development and this makesrgract on the local and global economy.
Therefore, the respect about the environment is @néhe greatest pillars for what is
denominated “sustainable development”, which is @eh that people try to make more

powerful socially, politically and legislativelyB@la Gala et al, 2012).

One of the serious environmental problems toddychvis being caused by the human
activity, is the over-exploitation of natural resces. The excess of consumption, which is
being caused by the current society’s excessiveaddnto cover their needs without taking
care about what would be convenient, affects maiolyater and energy. The aim of this
work is to analyse the possibilities of the trilmitese as instruments for stimulating the
consumption and the responsible use of water fitoenpublic sector, relying on the use of

tools of economic valuation of the natural resosrce

1.1. Water and the shortage of resource

Water is an essential element for a lot of actgeitand it has been become a public and a
social benefit whose conservation requires a cahgtort. It is patrimony of every living
being. It must contribute to the sustainable dgwelent of each and every one of the

territories and its use is, at the same time, lat agd a responsibility.

It is an essential resource for the life and goealthy. Today, one of each three people in

the world does not have enough water availableatsfg his daily needs. Worldwide, the
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problem is getting worse due to the demographic gnogvth of cities and the increase of
water needs in agriculture, industry and househ@&@edseral studies express the consequences
for the health of the shortage of water, its effacthe daily life and how it can obstruct the
international development (OMS, 2013).

The shortage of water affects to a greater or tesssent to all the continents. Around 1.200 ' 2
millions of people, nearly one fifth part of the nb population, live in areas which are
characterized by the physic shortage of water, mubé@ 500 millions bring closer to this
situation. Other 1.600 millions face situations emonomic shortage of water where the
countries lack necessary infrastructure in orddransport the water from rivers to aquifers.
The shortage of water is not only a natural phemamedout also a phenomenon caused by the
human being’s actions. There is enough drinkableema the planet in order to supply 6.000
millions of people, but it is distributed in andgular way, it is wasted, pulled and it is

managed in an unsustainable way (ONU, 2013).

1.2. Legislation and current regulation
The shortage and the abusive use of water setroutcaeasing and serious threat for the
sustainable development and the protection of theirenment. In the International
Conference about Water and Environment (CIAMA) bedéed in Dublin, Ireland, January
1992, the experts, who were met, considered tleagithation of hydrological world resources
was becoming a critique. The participants in CIAM#ade a call in order to give a new
perspective to the evaluation, use and the pap&raebisweet-water resources; it is only
possible thanks to a political predicament and tpadicipation which include from the

Government’s high spheres until the communitiesenti@sic.

The economic character of water and the need oft whiaas to be kept in mind in its
management are recognised formally in the Dectamatof Dublin. Additionally,
recommendations are proposed for the conservatidmeuse of water. There is a broad field
that you can use to economize a volume of waténeragriculture, in the industry and in the

supply for the domestic use.

By its part, European Union makes specific mentiointhe need of environmental protection
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which is oriented to the achievement of the suatd& development in the middle of the
eighties. Horizontal directives start to appeathviiie aim of reducing the emissions to the
earth, air and water. In that way, the EuropeanobJrpublishes the Directive of Water

Framework in 2000. In the first article, DMA estahkes the protection of continental

superficial water of transition and coastal andtsubnean water as an objective. This
involves the prevention of the additional deteriiora of water, the protection of the

ecosystems, the promotion of the sustainable usevaiér, the reduction of waste of

dangerous substances and the prevention of sularravater pollution as well as the effects
of inundation and drought. In this way, the Direetdefines a general strategy for the
management of water in Europe with the aim of ggt& good state of the communitarian
water for the year 2015 (Martin-Ortega, 2008).

For the achievement of its ecological aims, the Digi&scribes the use of principles and
economic tools, responding to the need of an iategrregulation of water in order to reach a
sustainable management of hydrological resourcdg@eonfront the increasing pressure of
the good quality demand. Inside the economic aspEdhe DMA, the notions of benefit and
environmental cost have particular relevance. Hargts definition has not been sufficiently
clarified yet, neither from an institutional fieltbr from scientific field, making difficult its
correct estimation in that way. Because of thesyesal means have tried to define the
environmental cost in a clear and precise way. Aseaample of this, the guide of
WATESCO where the environmental costs are defireedegivate costs of the damages that
the water use imposes over the environment anédbsystems and its users. Subsequently,
the same means defined the environmental costseasconomic value of the environmental
damage which is originated by the degradation drel depletion of the resource as a
consequence of its use. In both cases, we carrsiadd that the society obtains benefits
from the good state of the water and we also utalsisthat the environmental costs are

corresponded with the “lost benefits” because afreaching that state.

On the other hand, the concept of environmentaéfiteis defined as the value of properties
and the services which are provided by the hydmgcal demarcation as a consequence of

the good ecological state of water. We can dedbe¢ its estimation must base on the
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estimation of the welfare improvement, since itsgassfrom the current situation of the

hydrographical demarcation to a situation of a gecalogical state.

1.3. Sanitation fee and pollution
The natural water cycle has a great capacity dfipation. However, this facility of the water
regeneration and its apparent abundance make d@nteethe usual dumping site where we
throw the residues which are produced by our awtsui Pesticides, chemical rubbish, heavy
metals, radioactive residues, etc., are found, goeater or lesser amount, when you analyse
the water from the most remote places of the wdN@ter is polluted up to the point that

water can be dangerous for human health and dettainfer the life. (Echarri, 2007).

The pollution is defined, from an ecological poafitview, as the alteration of the properties
of a means due to the incorporation -which is gaheproduced by the direct or indirect
action of the man- of disturbances or material$ itt@oduces modifications of the structure
and the function of the affected ecosystems. Howetlee economic definition of the
pollution is understood as negative externalitgwor in the market or that situation in which
the activity of the polluter provokes the loss bé twelfare to other agent. The pollution,
understood as error in the market, supposes anoanvental problem that justifies the public
corrector intervention (Roman, 2012). The publiteimention in environmental material is
realised through the conventional regulations. Maithey consist in maxim limits of
emission, technological rules about products orsaorptions. On the other hand, we can
count on taxes or transferable rights of pollutidrich are known as economic instruments of

environmental politics (Gago, 1999).

The article 4 of DMA deals about the environmemtiajectives of superficial water and the
need of applying the measures which reduce theaoonation progressively. It also deals
about how to reduce or interrupt the spill graduafor that, the member states have

developed environmental fee which tax the watetl.sphey are known as canons of

sanitation and there is a specific design in ecentry.
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The canon of sanitation is a tax which is consideas a specific deposit in the Public or
Private Entity of Sanitation in Sewage and whicliléstined to the finance of management
expenses and exploitation of evacuation systematnrent and water depuration, just like in
its case, the construction of itself.

The current structure of the fee is relied on datation of polluting spilled load which is 6
presented by the industries, and it allows takm@dcount the environmental and peculiar
situation of each taxpayer in the calculation @ fimal tax payment as well as the level of
water consumption. Therefore, the Tax of Sanitati®rpotentially an incentive for the
industries as for promoting the efficient use ofteveas much in quantitative as qualitative
terms (Gispert, 2000).

One thing which must be mentioned is that the adsthe water, only coming from its
consumption, is still counting in a lot of businessBut, the approved normative, in this case
by the European Union, oblige to add the cost ef ghill like another additional cost of
water. The spills of very polluted water, in pantar countries or their regions, can suppose a
very high cost for the businesses being more wdrilewinvesting in recycle process of
sewage. The differences between the costs of dfpsiéwage that countries have to bear will

be studied later.

On other hand, the establishment of this canonsh&lpestablish the structure of different
prices. The cost of water increases to a greateswuoption of water allowing, in that way,

that the businesses consider innovating and impgotheir productive processes. This can be
reflected in the water consumption more efficierfthese practices are not carried out in
countries which are in development ways, sincebtignesses pay a fixed fee in the most of

them without keeping any type of relation with tieal quantity that is consumed.

In addition, in order to improve the investmenttime recycle processes and treatment of

sewage is indispensable lightening the financiatllof capital costs, developing mechanisms

of Price collections of the water service and sditih which reduce the financial risk and also
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the risk Premium over the loan. What are very irtgrd are the will and the capacity of the
banking sector in order to support the investmentcological systems of production in the
private sector and in order to invest directly acessary infrastructures like water-treatment

plants.

All of this is because of the world commercial seactemands, each time with more force that
businesses achieve, with environmental standardeeoproducts, the productive processes
and its right certification. The market will be griiccessible for the ecological businesses
which know how to produce more quantity with fewesources besides preserving and

treating resources which are already polluted.

On other hand, the governments can play a proaobleewhen they are going to invest in
hydraulic infrastructures that have a relativelghicost of initial investment. Its role is
important because the benefits and the incomesdsetinvestments are obtained in a long
period of time and in a great measure, like posigxternalities, and by the commercial risk

which is associated to the new technologies.

In short, increasing the number of people with asc® sanitation services and drinkable
water bring great benefits for the development @intries, since it improves their health
results and the economy. Moreover, the investmianganitation and drinkable water bring
very high and equivalent economic efficiencies eading to estimations of the World Bank
by the average term- to approximately 2% of thesgrdomestic product (PBI), even it can
reach the 7% in some countries with particular extst (GLAAS, 2010).

1.4. Water and feeding
One of the great challenges humanity is facinghes research of equilibrium between the
economic development and the protection of humaithhend environment. The European
food and agriculture industry is conscious aboatehvironmental implications associated to
the production and consumption of its products ughmut its life cycle. It is part of an
essential and strategic sector, since its prodacts mainly products of first need
consumption. In addition, it has an important riol¢he economic national activity due to the

volume of the investments realised in the sectat #me kick-start in the creation and




Master in International Business Administration &madern Languages

University of Almeria

proliferation of other no-agricultural industriebat are related, in some way, to them
(Seoanez, 2003).

On other hand, the food sector gives advantageetalévelopment and growth of businesses.

Its concentration comes motivated by the necessftyinvesting in investigation and
development. The change in the alimentary habiteencastumers to demand, more each day,
healthier and more natural products which providehgsical welfare and health, through

practices that provoke a smallest or lacking agipesto the environment.

All these actions, in one way or another, contebtd the development of green economy
concept. In a green economy, we put a special esigpha taking advantage of the

opportunities of investment in those sectors thatsapported or served of natural resources
and of the services of ecosystems. Investing iergisectors -like the water sector can be-
entails the creation of more jobs and a greatesgmaty. Investing in the provision of these

services on time constitutes a prerequisite forgiogress. Having done these investments,
the progress will be faster and sustainable, magossible the transition to a green economy.
Water in the green economy concentrates on theasomnomic opportunities, provided by an

appropriate management, to the social and econbdeealopment at the same time that the
ecosystem of fresh water is protected. In a greemanmy is recognised, valued and paid for

the role that water plays in the maintenance odliversity, in the services of ecosystems and

in the water supply (Pnuma, 2011).
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2. Agricultural industry in Europe

The industrial sector is an important indication of hevelopment level of a country. T
developed countries concentrate their main econ@ctivity on the industries, contributii
in that way, with a very highercentage, to GD An important input of ra materials, energy
and natural resourceswhich are necessary for the correprocessing of produc- are
necessary foihe development of the industrial acti.

The supply is intrinsically linked to the human faeé The agricultural production carri
out a crucial function for the sustenance of paléicpeople and for the economy in gene

The agriculture is the main supply source of thedfindustry and, at the same time, i
which imposes a heavy and grh load over the Europeahnydrologica resources and
threatens with provoke shortage of vr and damages in the ecosystelhuses the greatest
guantities of water, reaching evi65-70% ofall the water consumed in theuntry. This
phenomenon is more nie&d in countries which are in devpment, since their activity |

based mainly on agriculture.

Figure 1
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As we can see in the figure 1, the water extradworagricultural aims is very high in Asian
continent, where the main productive activity isreleped in primary sector, followed by
Africa and Oceania. All of this linked to poor iaftructures of water distribution in no-urban
areas, to the inefficiency of irrigation and waterste make these countries to consume much 1°
water than is actually needed. On the other hahnd, fewer consumption of water for
agricultural aims is represented by European centirwhere the water extracted for
agriculture supposes a 22% average of the totaérwhlowever, we have to stand out the
important consumption of water in Mediterraneandper which supposes even 52% of the
total water extracted for irrigation facing a 5%0wccidental Europe. All of this is due to the

different climatic conditions between the north aoedth of European continent.

The importance of a good development of agriculs@eors and industry is vital because we
hope the world population reach the 8.300 milliohgeople in 2030. The food production
will have to double in the next 40 years in oraefded this growth number of people. As we
have said before, the agriculture and the food ytidn depend on natural resources, like
water, greatly. If changes are not introduced amdahmentary habits or in the food chain and
the productivity of the ground and water is not ioyed, the world consumption of water in
the agriculture will increase drastically. ProlyabWater will be one of the factors that will
make conditional on the food production in the fat(ONU, 2011).

The food and agriculture industries, as a parndustrial gears of productive sector, cannot
remain unaware of its role in the sustainable dgakent of the European regions and every
part of the world. For that reason, they must watedr instituting or adopting conduct ways

which allow covering the expectations of every aostr -the administrators stand out among
them- with their legal requisites. Moreover, th@somers are tougher each time with aspects

which are linked to environmental and social respec

The systems of industrial production will have ecbme more sustainable in order to cover
the present and future generations. A lot of bissiee consume more raw material and energy

that their production processes really need. Thatue to the use of out-of-style and

ineffective technologies and to the failure at thee of adopting systems of appropriate
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management. One of the mainly challenge for thestrg is to address, in an effective way,
the exploitation and unsustainable pollution of fresh water resources in the world. In
comparison with other sectors, the industry usésgively a little proportion of water in a

global scale. Even so, the quantity of water whishused annually by the industry is

increasing, just like the pollution level of induat water which is also higher than the other
which is from the urbanisations. This implicathe tleterioration of the resource in a global
level, since in a lot of cases, the water continugsout treatment or it is only treated in an

insufficient way and it is spilt to the sea or athgdrological sources, so it lets the natural
ecosystems, to a greater or lesser efficacy amd desgrade the waste in a natural way. In
developed countries, a proportion of spill, which greater each time, is treated before
arriving to rivers or seas in WWTP. The aim of théxeatments is, in general, reducing the
polluting load of the spill and turning it on innawus for the environment. There are some
types of treatment in order to achieve these airhsse different types of treatment depend
on pollutants that drag the water and other faatdnsh are more general like the localization

of the water-treatment plant, climate, affectedsgstems, etc. (Echarri, 2007).

The industry can play a role of leadership at time tof imposing more sustainable practices
in water material, addressing the topic of overexation and improving the hydraulic
infrastructures and the hydrological resources mament. In order to get these aims, the
industry must “make more with less”, moving forwaodthe objective of zero spill applying,
for example, a production system of continuous eythe industries must work in order to
turn their sewages sources into useful activesotber processes, industries or industrial
groups (ONU, 2011).

On the one hand, the food and agriculture industiievelop an important economic social
role due to their repercussion in the creationropleyment, fundamentally, as to agricultural
sector: reducing the unemployment, increasingitemes, strengthening its industrialization,
even offering permanent jobs in that industry wgtbod possibilities of specialization and

promotion. On the other hand, it strengthens thesldpment of other industrial or business

activities like transports, packaging, quality mgement, equipment, etc.

11
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2.1. Food and Agriculture industry: General Observation
The agricultural industries encompass a set ofewdfit activities whose heterogeneity is
mainly due to the variety of industrial processésch are used to final products obtained and
to the raw materials which are used. The concepfof-industry has been developed due to
the application of this definition to the food amdriculture sector. This concept of Agro- ~,
industry is understood as that system of producti@nsformation and distribution of food
products and it is in order to satisfy the nutntioeeds of a society that is inserted within a

growth process of industrialization and capitalidgianization (Seoanez, 2003).

The food and agriculture industry have a strongeddpncy of agricultural sector, since
agriculture is the only source of raw materialspgyp This subordination to the agricultural
production implicates an aspect of temporary natrieh is subject to the rhythms of natural
seasons, and therefore a series of biological éinthtic factors such as an availability of

natural resources.

As we can say before, the food and agricultureesystontains a complex network which
includes from the agricultural sector, supplierustlies to agricultural sectors, industries of
distribution, or industries of transformation, teaching to retailers and finally to the
consumers. The importance of agricultural sectes Ibasically in its socioeconomic
implications. The European food and agricultureteaypshas a market with more than 500
millions of consumers that usually spend % of wthaty take in food. In addition, the food
and agriculture industry is the main activity ofetlEuropean manufacturing industry,
representing the 16% of its total invoicing witkkaue which is higher to 956.000 millions of
Euros. It counts on about 274.000 businesses iR JEvhere the most of them are SME with
less than 250 workers (a 99.1% of the total), gnae direct work to 4.1 millions of people
and it represents the 48.7% of the total produdtioine food and agriculture industry in UE

(Ministry of Agriculture, Feeding and Environme)11). In short, the food sector is the

number one in terms which are represented in twdinumber 2.
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2.2. Food and Agriculture industry: Water consumption
The use of water in the food businesses is estdatidhe development of the productive
activity. The total consumption in the Europeandfandustry can vary between the 8% and
15% of the total consumption of the industry, ssupposes from 1% to 1.8% of the total
water which is consumed in Europe. The businestéiseofood and agriculture sector use
water as an agent of cooling in many productiorcgsses. On the other hand, the clean water
is essential for the food security, since it isduge order to clean and disinfect the floors,
processing equipments, containers and ingrediant,it can represent even the 70% of the
use of water in the business (FoodDrinkEurope, R0Ob2this way, for example, the tinned
vegetable food industry consumes on average betd@&5snt of water per each tonne of
raw material; the dairy industries consume betwe@nt of water per each fof milk; and
the sugar industries consume on average of G 3frwater per each tonne of sugar canes
(Seoanez, 2003).

The water constitutes a key resource but it istéthifor the development of activity of food
industry. The consumption and availability of tihesource after its use set out a series of

technological, social, economical and environmegtegdstions that affect in a significant way
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to the long term sustainability. The improvementha water management and sewage in the
industry have an effect on the rationalization b tassociated costs (energy, canon,
consumption fee, treatment of sewage and water ro€egs, etc.) reaching significant
economic savings. The management of water in tlsnbss constitutes an element of first
magnitude cost in a lot of food and agriculturessdbors with an intensive use of resource »
and, therefore it is decisive in efficiency and quoativity terms. The availability of the
resource, the increase of the cost and other sffetdted to the shortage of water are factors
that we have to take in account. Therefore, thengawf water and its reuse are actions to

develop in order to increase the competitiveneseeindustry.

2.3. Food and Agriculture industry: The problem of wastewater
The pollution of hydrological resources has alwayssted, since it is linked to living beings
and their development. However, the pollution, @sablem, has totally gone unnoticed for a
long time. This happens because of the pollutionndd exceed the capacity of auto
depuration. In the last years, this threshold heenlkiotally surpassed due to the continuous

and indiscriminate contribution of polluted watenage origin is urban and industrial.

The environmental normative, which is tougher edche, has contributed in general
industries and in particular food and agriculturdustry, to adopt politics of reduction in the
consumption of water, as much to own productiveec@ss as to cleaning tasks. At the same
time, the normative must foment the minimizatiortted polluting load in the spill of sewage
that the food and agriculture industry and otheasycout. The final objective is clear:
getting a sustainable system that is, achievind tha level of economic, social and
environmental resources does not reduce over timegher quality nor quantity and, in

addition, it has to be distributed in a equitabeyv@mong the population (Roméan, 2013).

Moreover, the spills of agricultural industries aneich specialised water which cannot be
always mixed with urban sewage, since it needdfarent treatment method. Another point
which has to be taken in account is the costseafttnents, since agricultural industries often

lack sufficient profitability to install treatmenplants in situ because its economic
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performance is not very high. In this point, reshan one hand and Estate aids on the other
may influence and improve noticeably the qualitystlis. Therefore, the use of depuration

technologies which are low cost and the state stigpe essentials (Seoanez, 2003).

15
Most of the residual spills can be treated so thatrecipient channels do not reach almost

any substances which are able to produce pollut@uar society is more conscious each time
about the new environmental culture which collectgeater level of sensitivity and worry in
all sectors, governments, political party, compared industries, Nature protectors, citizens,
etc. All of this linked to a real serious situationsome aspects, with great environmental
problems of international repercussion, is carryiggvernments and National and
International Organizations to a progressive ineeezf the environmental legislation.

The main problem in the food and agriculture indugt the liquid spills. Practically, every
sector in this type of industry is affected, to r@ajer or lesser degree, by the respective
legislation. At European level, the spills of foadd agriculture industries are affected by the
Directive 91/271/CEE. This Directive regulates ttwlection, treatment and spilt of urban
sewage and the treatment and spilt of sewage flamicplar industrial sectors, including the

food and agriculture sector.

As we can see in the image, the effluents frommnigagions and particular industries, like the
food and agriculture industry, are treated in thea treatment plant, according to the article
13 of the European Directive, although they cowddspilt to hydrological sources. We have
to emphasise that the spilt of sewage of food itrtass in order to be treated in the same
treatment plant than water of urban consumptios, tbabe analysed previously in order to

check that it does not contain inorganic pollutamtéch need more complex and intensive

treatment systems.
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The waste of the food and agricultural industrytaors, generally, organic pollutants whose

composition is as varied as the made productsefibrey, this is difficult to characterise, as

much in quantity as quality. However, we can stand the following sectors as the most

polluting inside this type of industry.

- Extraction of seed oils.
- Extraction of olive oils.
- Diary industries.

- Meat industry.

- Fabrication of wine alcohol.

Practically, for every agricultural industry theaee treatment methods of their spills, but

sometimes the cost of any of these procedures middeas unviable. In this way, the
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technology has methodologies of treatment whichvéable technically. Its cost makes its
application difficult with certain frequency.

According to the information which is treated, we going to concentrate our objective of
this work on the consumption and pollution of waterthe food and agriculture industry.
Within that, we will analyse the sector of wine guation. We have based our choice on the@

economic importance of this product generally fardpe and particularly for Spain, since we

consider that it is one of the industries that Isplater with more pollutants.
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3. Winemaking sector: World market situation

Spain is one of the great world producers of wiirst in the ranking of planted surface,
second as a world exporter in volume terms andl thiy production and this last one is
expressed in value terms. This sector is extraartdyn important in Spain due to its 1
importance in economic, social and environmentahseas well as the importance of the

wine as the image of the country abroad.

Globally, according to information of Internation@rganization of the Vineyard and the
Wine, in 2011 the world vine-producing surface dase in 94.000 hectare with respect to
2010, estimated the total global in 7.495.000 hrecta@he total community vineyard (UE-27)
is reducing progressively its planted surface, e@ging in a 6.9% in the period of time 2008-
2011. This process is a consequence of the condmnatf factors like the vineyard
restructuration and the impact of vine-producingisrthat has been felt in a different way in
areas and types of wine. On the other hand, the winduction in 2011 can be situated in
265.8 millions of hectolitres, 700.000 more thaa firevious year. The first wine-producer
country is France, with a global 18.7%, followed Ibgly with a global 15.6%, and Spain,
with a global 12.9%.

By time of wine, France is in the first position ae-producer with the Designation of
Origin Wines with 23.3 millions of hectolitres, fag the 13.8 of Italy and the 13.7 of Spain.

The global exchanges in the wine sector have nmop@itance each time because from a total
of 72.2 millions of hectolitre on average in theipd 2001-2005, has gone to 103.5 millions

of hectolitres in 2011, according to the estimatiohOVI. In 2011, the global exportations of

wine represented, approximately, 42.8% of the condion which is 8.2 percentage points

greater than in the year 2006. If we start fromghemise that information gives us, we can
deduce that the viticulture market presents a stavdency over the last years.

3.1. Winemaking sector: Economic importance in Europe

At European level, the sector of wine elaboratisndominated basically by 5 countries:

France, Italy, Spain and less Portugal and Germasywe can see in the table 1, 81.2% of
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the wine production is shared out between the tboeatries adding the countries of the rest
of Europe. The wine industry represents an importate for each country, as much

production, exportation and importation terms adauality.

Table 1

European production of wine and grape-juice
(Campaign 2011/2012)
Country (datum in thousands of 2011/2012 % sitotal

Frr:;l?\ce 50.244 30,5%
Germany 9.395 57%
Italy 43.459 26,3%
Portugal 5.925 3,6%
Spain 40.324 24,4%
Rest of UE 15.653 9,5%
TOTAL of UE 165.000 100,0%

Source: Wine in numbemww.winefromspain.com/icex/cda/controller/

We are going to concentrate this work on the amalgs the main viticulture industries of
these five countries. For that, we have chosemihe productions with Origin Designation.
On the other hand, all of them keep a narrow m@ain terms of international competence
and exportation/importation between them. Therefaee are going to take in account in this

study the following Origin Designations.
Wine of Riesling, region of Rhine, Germany;
Rioja Wine, region of Rioja, Spain;

Bordeaux Wine, region of Aquitaine, France;

Wine of Tuscany, region de Florence, ltaly;
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Wine of Douro, region of Oporto, Portugal;

Next, we are going to do a brief analysis of eawh of the markets of these wines.

3.1.1. Market of the French wine 20
France is the first wine-producer in the world, flist consumer nowadays and also one of
the first main exporters. For the campaign 2018,Rrench wine production was established
in 45,7 millions of hectolitres, so it supposeakhdf 2% in relation to the amount in 2009. In
general terms, the consumption in France faces dos& situation with an inexorable fall
from the sixties to nowadays, whose number of idial consumption is in 43 litres per
person, per year in 2010, facing to 100 litres96Q

The French importations of wine in 2010 increase®,0 millions of hectolitres. So, Spain
was situated as first supplier of France in winebuik, followed by Italy and Portugal.
However, in terms of value, Spain is in the secposition followed by Italy. Portugal, on its
behalf, is the first supplier of France in valukhaugh it is also important to stand out that
around 80% of the value of the exportations cowrdp to wine of aperitif of Oporto, the
region which is considered in this study. In sh&pain, Italy and Portugal represent in
volume the 87% of the importations which are realiby France. In this part, it is seen the

narrow relation that exists between these counitniésrms of the wine industry.

3.1.2. Market of the Germanys wine
Germany is in the first place in the raking of gilbbmporting countries in volume with a fee
of 16,4%, before United Kingdom with 14,43% or U8w10,74%. Germany is the fourth
greater global market in wine consumption and tret in sparkling wines. In terms of per
capita wine consumption is 24,4 litres where 2QrBd corresponds to still wine and the rest,

3,9 litres, to sparkling wine.

The wine consumed in Germany is greatly from otbeuntries. Germany imports 15,2

millions of hectolitre in front of 6,9 millions dfectolitres produced in its own territory. In the

ranking of supplier countries, the three main coasttake 75% of the total of importations.
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Italy is in the first position as much in volumewadue. In the second position, as for volume,
is France with a fee of 16,47%. The Spanish ingbimrs support themselves in similar terms
to the French ones as for volume. However, thermédion puts Spain very far from French
values, where France has a fee of 29,16% of tla ebtimportations, while Spain has only

13,75%.
21

3.1.3. Market of the Italian wine
The Italian viticulture industry is one of the giest important in the world: it is the second
country that produces more wine (42,2 millions ettiolitres), the first exporter (4,4 billions

of Euros) and the third consumer of wine (23 milBaf hectolitres).

The tendency to the generalized fall in relatiorthie wine production globally during 2012
has also affected to Italian sector. In 2011, fesad a fall of 12,8% in the production in
relation to 2010 due to unfavourable climatic cdiods, to the diversification in the grape-
employment, to the politics of extraction of vineyan the European Union and to the “green

wine harvest” technique.

However, the exportations and importations haveea®ed in a noted way: 12,4% and 14,9%
in value, respectively. The main addressees aattaxportations are Germany, United States
and United Kingdom. As for their suppliers, thestfiin value is France, followed by Spain
and United States. Spain is the main suppliera lin terms of volume and the second in

value.

The demand of wine in ltaly presents a tendencthéofall since the year 2000. Several
investigations speak about consumption per cagitdQolitres in 2011 and of 35 litres in
2012. However, Italy continues being the secondsaorer in the world. The changes in the
wine consumption by lItalians are seen in the typwlof wine, in the quality, in the place and
mode of consumption. The 98,8% of wine consumdthlyg is from Italian brand.

3.1.4. Market of the Portuguese wine

The market of Portuguese wine presents an impogawth in the last years. In 2010, it
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recorded an increase of 16% in value and 19% iame| with a total of 2,56 millions of
hectolitres which were exported by a value of 6@9illions of Euros. On its behalf, the
strong wines with Protected Designation of Oridike Oporto and Madeira, represent the

half of value of what is exported by all producefshe country.

Within main destinations of Portuguese wine stant Angola with a 27% in volume and | ??
with a 17% in value of the total exportations. Beeond greatest buyer of Portuguese wine is
United Kingdom which represents the 12% of theltexportations in terms of value. On its
behalf, France is the third main market in valud #me second in volume for Portuguese

viticulture products, with an increase of 49,7%aue and 14% in volume.

3.1.5. Market of Spanish wine
The Spanish viticulture sector has great importaasemuch in the economic value that it
produces as the population who occupies, and tleewbich is played in the environmental
conservation. Spain, with 1,032 millions of hectareontinues being the country with more

extension of vineyard in the European Union antheworld.

The wine production in Spain has seven continuamspaigns of a great stability around 40
millions of hectolitres. Moreover, the global exogas in the sector gain more importance
every day. In terms of value, the global amountvoie and grape-juice exportations has
reached, in 2011, the number of 23.264 milliong&ofos, representing a growth of 7,9% in
relation to the previous year. In terms of volurae, terms de volume, almost two thirds of
Spanish production go to the countries of the EemopUnion. France, Germany, Italy,

United Kingdom and Portugal are the five main degtons of Spanish exportations.

3.2. Introduction and application of the water footprint concept
Achieving a more efficient and sustainable managemequires knowing how the existing
resources of a region are being used, just likeakoeconomic and environmental benefits

which are produced by these uses. In this senseaydlter footprint concept represents a very

useful indicator in order to estimate the real cwmmgtion of water which is spent in the




Master in International Business Administration &madern Languages

University of Almeria

production of properties or associated to the wbffe sectors of the economic activity in a
territory (Willaarts, 2012).

This paper studies the viticulture sector in Eurapd its main representatives: France, ltaly,
Spain, and in a lesser degree, Portugal and Getriiaeymain raw material of this industry is
different types of grapes which are cultivatedpedfic conditions, since we are concentrated | 22
on wines with Designation of Origin in each ondld regions. We will do a use of the water
footprint concept, which is introduced the firsmé by Hoekstra in 2000, in order to
understand better the impact of water in the previstage to wine production, that is, the

cultivation.

The water footprint is an indicator of freshwatse uhat looks not only at direct water use of
a consumer or producer, but also at the indiretémuese. The water footprint can be regarded
as a comprehensive indicator of fresh water ressuappropriation. It is multidimensional
indicator, showing water consumption volumes byresewand polluted volumes by type of
pollution; all components of a total water footpriare specified geographically and
temporally. The blue water footprint refers to aamption of blue water resources along the
supply chain of a product. The green water footprafers to consumption of green water
resources. The grey water footprint refers to piuand is defined as the volume of fresh
water that is required to assimilate the load ofluypants given natural background
concentrations and existing ambient water quatapdards (Hoekstra, 2011).

In application of this concept, the global averagser footprint of grapes is 610 liters/kg.

One kilogram of grapes gives 0.7 liters of wineflsat the water footprint of the wine is 870
liters of water per liter of wine. This means toake glass of wine (125 ml) costs 110 liters:
70% of green water, 16% of blue water and 14% ey gvater. In France, Italy and Spain, the
largest wine producing countries in the world, #werage water footprint of wine is 90, 90
and 195 liters per glass of wine, respectively @vébotprint network, 2013). According to

previous studies, the largest water consumption gueétest impacts occur during grape
cultivation, and we found large variation betwebe tegions. These variations are mostly

induced by the heterogeneous nature of soils adhesdandscape, plus the differences in

local climate which is dominated by rainfall (Héra2012).




Master in International Business Administration &madern Languages

University of Almeria

Image 2
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610 liters of water 1 kilo of grapes 0,7 liters of wine

Source: personal compilation based on Water Fautpletworkwww.waterfootprint.org
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4. Consumption and pollution of water in wine industry

The viticulture companies, the same as all the fawd agriculture industries, have a strong
dependency of water. It is an industrial sectott thansforms products from the primary
sector, so it has to carry out strict hygienic-tamwyirequirements. That explains why intensive

processes of cleaning with a high consumption démnare carried out in wineries.

Water is used in a greater number of processesneri@s. Most of water which is consumed
Is destined to washing and cleaning of equipments systems. A study of the Ministry of
Environment of Junta de Andalucia indicates th& 9 water consumption of wineries is
destined to cleaning operations. Moreover, theafisgater as a coolant in the fermentation
with a controlled temperature, after the wine harvsupposes a consumption which is

greater each time because all the important systenes a refrigeration tower.

The water consumption in wineries varies betweeandl 6 liters of water per liter of

elaborated wine, depending on a lot of factorshagtype and quality of systems, material
and cleaning habits, supply costs and water patitia. In that way, Prodanov and Cobo
(2004) indicate that the production of one litemohe in Spain produces approximately one
liter of spilt water (Esandi and Abad, 1997); farfgal, it varies around 1,5 liters (Caetano
and Di Berardino, 1998); and for France, from d3®,50 liters (Galy and Menier, 1998).

While Pizarro and Soca (2003), calculate the wate@sumption per liter of wine produced in

2-5 liters for the wineries of Rioja and 1 liter the French ones.

In general terms, the consumption depends on #ge sso during the fermentation is required
over 1-3 liters of water per kilogram of grape;idgrthe aging is required over 1-2,5 liters of

water per liter of wine; and in the storage andlingt is required between 0,5-1,5 liters.

Moreover, we can estimate that from the annual wopsion of water in a winery, between
40-50 % of the total is used during the wine haneesl decanting, between 25-35% is for
treatments and aging, and from 15 to 25% is useathinilization and bottling.

If we base on previous investigations and we tak@dcount that each winery follows a

model of consumption of water per each liter of@vproduced, in addition to have in mind

the characteristics of different countries whiclke aonsidered for this study, we will use a

25
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ratio of 1,5 liters of water which is consumed &ach liter of wine. This ratio is perfectly
viable, being until now the economic and legal atpebefore than demands, what oblige to

consume less water.

There is a direct relation between the water comsgiam throughout the process and the
quantity of effluent. In the next graph, it is sé@mw the quantity of sewage varies throughout
the year, reaching its highest values in the moatHsebruary and March coinciding in that
way with the period of wine harvest and decantlhgs also seen how the consumption and
rejection of water is decreasing in the rest of year, when the winery realizes tasks of

treatments, aging, stabilization and bottling.

Figure 3

300 -

9004 = = -

100 -

Source: Winery Wastewater Management & Recyclinger@tional Guidelines, Australian
Government

In the process of elaboration, aging, bottling aging of grape-juice is produced an
important quantity of substance of waste, sucheas,| marc and sediments of wine are
susceptible to be used later and have a great sgonvalue in market niche as sub products.
The greatest part of waste, for example what amdymed in the laboratory, sewage,
cardboard, crystals, etc., are not. These spillstrha treated conveniently according to the
legislation. (LIFE SYNERGY, 2012).
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Due to the strong irregularity of wine waste as munctime and composition as in volume, is
complicated to establish an average value in thranpeter of pollution. However, it can
determine that the following parameters have astexieffect in the search of common

characteristics:

- Size and capacity of wineries. Tamafio y capacidalds bodegas. 27

- Practical operations. Elaboration, aging, storagéling.

- Type of the wine which is elaborated. Red wine, Mhvine, cava, etc., and its way of
elaboration.

- Realised practices.

- Location.

- Antiquity of wineries.

- Recipient means of waste.

Table 2

Characteristics Description

Seasonal nature The main source of pollution cdexi
with the wine harvest and the following
months, the pressing and defanged are
specially polluter.

Discontinuity throughout the working day Most oétbffluents processes in wineries
have discontinuous character.

Variability according to the winery The charactéds and volume of spills
depend on the type of fermentation, the
material of store, the equipment used and
the greater or lesser use of sub products.

Strong content in organic material These spillespnt a high content of
organic material, with a concentration of
DQO which goes from 10.000 to 35.000
mg/l in the wine harvest period. The
advantage that it presents is that the
effluents have a good biodegradation.

Importance of the material in suspension  Watesgnts a high volume of solids in
suspension (grains, peels, soil, yeast,
products of cellulosic nature, etc.).

Acid Character The wine spills have a pH moderately
acid, except the spills from cleaning
operations that in the moment are mixed
with alkaline water, its pH increases.
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Presence of polyphenol The presence of these aamigowhich
are a bit degradable is common in this
type of spills; the red wine presents a
superior load to white wine.

Deficit of nutrients Nitrogen and phosphorus

Source: personal compilation based on LIFE SINER@idject.
28

4.1. Treatment of wastewater

There are three main ideas of action in the incalstranagement:
a) Saving of water expense.
b) Purification-treatment of effluents.
c) Recycling of water used in the process.

The first step in the management of water musbbaihimize to the limit the effluents which

are produced in the winery, since lower volume att&, lower cost of treatment, so we will
need a deep study of the productive process ofbtleness with the aim of having an
exhaustive knowledge about the points of water lhgcproduced. It is essential to know
what characteristics this waste has and where tbatey volume of sewage is produced in
order to impose mechanisms and good practiceseratpn which are destined to reduce its

volume.

Since no domestic sewage which is spilt by winefiem cleaning operations, refrigeration
and accidental spillage produced in the numeraussters that are realized, the characteristics
of waste in wineries vary thoroughly based on tbasen and the operation which produces
the waste, generally related to a particular laedion inside the installation. The
composition of sewage has its origin in the own ponents of the grape, grape-juice or wine:
peel, scrape, soil, sugars, acid, alcohol, polyptseretc., the products that are added and the

waste that is produced in each process.

In some installations, there are own wells as souof alternative supply and/or

complementary municipal network, so if it is linkéd the existence of several points of

connection to the network of sewage system, maKeudt the determination of pollutant
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loads of this waste.

Generally, the characteristics are related to @sef weekly, monthly operations, which are
realized, making difficult the characterization séwage and obliging to use automatic
equipments of sample gathering in order to obt@prasentative samples, realizing its
programming on the base of previous knowledge efaperations which are realized in the | 2°
winery and in the timetable of waste.

The pollution of the viniculture companies is measithrough the parameters that the table 3

shows to us. In this table, we can see the compas$ waste in a winery with the urban

water.
Table 3
Water Urban
Parameter of - . | of
ollution Description interval o _water
P awinery interval
The biochemical demand of oxygen represents the
quantity of organic material that we have in water;3 000-
it is the quantity of water which is necessary for <350
DBOs stabilizing b . : .~ 15.000
g biologically the organic material ma/l mg/I
contained in a simple of water incubated for 5 9
days to 20°C.
Measure that represents the organic material in th% 000-
DQO sewage; it estimates the necessary oxygen 1‘055'5 000 500-700
oxidizing chemically the organic material in m. i mg/I
water. g
Solids in 1.000-  150-300
suspension

6.000 mg/l  mg/l

1.000- > 2.000

Conductivity Notes the amount of salts dissolvethimsample. 2000 S/ecm  S/em

pH 4-5

Source: personal compilation based on LIFE SINER@i#ject.

The great difference between domestic waste anégewhich is produced in wineries
demonstrates the need of using own purificatiotesys in companies, since the urban water-

treatment plants are not prepared to assume wdistevalues which are so strong. The urban

water-treatment may become useless when it recanwes waste, stopping to clean up the
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sewage which is received by the population and ibécause they are not conveniently

adapted.

The wastewater of wineries will be submitted fiydth a primary treatment and subsequently

to a secondary treatment in order to be cleaned up.

30
The aim of the primary treatments is to prepareaggwfor the subsequent organic or

secondary treatment; it eliminates certain polltdand reduces the variation of volume and
concentration of water which goes to purificatidanp; it is based on the use of physical or
physical-chemical treatments. The secondary trea@snare more usual because they offer
better results in wine waste, since the bacterid atiher microorganisms destroy and

metabolize the organic, soluble and colloidal mater

While the physical-chemical treatments have a obdtigh reagent, the organic aero bios
systems are great consumers of energy which isedegdthe process of addition of main

reagent (oxygen) that organisms need in ordergestlithe material.

Significant information to know is the cost of ttreatment system of purification. After the
waste has been purified until getting the limitsichhare allowed by the legislation, it is
possible to play with a degree of water sanitatidrich can be greater or lesser. We have to
take in account that to more purification, the aofsthe treatment will be greater, but as an
advantage, the sanitation canon, which is fertljagill be inferior. In as much clean the
water is, lesser the cost of the canon, which fettiilize, will be. Therefore, we must find the
ideal point of purification in order that globalste (cost of treatment plus waste canon) are as

low as possible.

In France, we can estimate, in general terms,gael litre of wine produces a pollutant load
between 8 and 12 g of DB@nd the national level of wine effluents are edqaal0 millions

of population. In addition, they indicate that thiganic load of the waste is fundamentally
composed of ethylic alcohol (ethyl alcohol), gedtito exceed a 80% of the total of soluble
DQO. For example, The Water Police Station of thglddgraphical Federation of the
Guadalquivir estimates that the specific pollutaads which are produced by these wineries
are over 2,5 kg of DBper nt of wine during the wine process and other 1,8 kthenaging

and bottling. These ratios in relation to soliisuspension suppose 0,75 and 1,6 kg per m
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of wine in every one of the stages. Moreover, theage of red wines elaboration have the
disadvantage of presenting a content in polyphantl five times greater than the content of

white wines, what make difficult its treatment lrganic via.

As we have said previously, there is a great waonétvailable systems in order to purify this
sewage which goes from a minimum pre-treatmentdonaplete treatment including its reuse @
of the same industry or irrigation of vineyard. Tagoption of a particular method or the
combination of several methods, in order to getdfiieciency which is wanted, will depend

on the particular conditions of each winery, amtmgm we can name its size, availability of
territory, localization, possibility of spill to s&age system, demands of spill, water cost,
canon of spill, etc.

The alternative of reuse the spill as water ofation in the own vineyard after its treatment,
is applied in those areas which are allowed. Tisadliantage of this practice is the big
necessary areas, the possible generation of batssame the irrigations of pollution of

subterranean water. On the contrary, it has asnages that the nutrients cycle is not closed,

the spill is not produced and it is a weak methbpusification.
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5. Sanitation fees analysis

The growth environmental raising-awareness of $pamce in the middle of twenty century
and the existence of international agreements hgnddin material of pollution have
determined the apparition of environmental publiitgs, which have been modified -
throughout the years in order to improve its effestess, efficiency and viability. The named
environmental, ecologic or green imposition hag/gdha growth role within environmental
corrector politics in the developed world. It isnflamentally because in relation to other
alternatives of environmental politics, it allows introduce a cost for the pollution as a
mechanism to guarantee flexibility and efficiengy the achievement of environmental
objectives. The environmental taxes emulate, is thay, the performance of market, but
precisely in order to correct its mistakes whematkes all the different agents (producers and
consumers) to consider the environmental resouasetacking and with economic value

(Labandeira, 2010).

The environmental normative has contributed inlés¢ years to the industry in general, and
the food and agriculture industry in particular, &oopt politics of reduction in the

consumption of water, as much in the own produgbreeess as cleaning tasks. At the same
time, it pretends to foment the minimization of fn@luting load in the spills of sewage that

the food and agriculture industry and others catrly The last aim is clear: achieving that the
level of economic, social and environmental resesiioes not decrease throughout the time,
neither in quality nor quantity, and in additiorg distributed in an equitable way among the

population.

The environmental imposition is defined within emvimental corrector politics, that is, those
which hope to tackle the problem of environmensdemality from the public intervention.

So, the price for contaminating, that is implemdritethe environmental tax, achieves that all
the polluting agents equalize its marginal costeofuction among them, since it is preferred
to decontaminate instead of paying the tax, on it@ndthat the costs associated to the
necessary innovation for decontaminating, reusmigoycling are under the total cost that is

established by the fee. In this way, by meanf®increase of tax efficacy, will be achieved

the reduction of the cost of the environmental tirdj at the same time that it promotes the
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technologic development with the aim of reducing tollution; it is known as dynamic
efficiency (Labandeira, 2010).

The aim of this paper is to show the need to ogtnaind harmonize the regulation tax levied

on water pollution, in order to encourage the prapanagement of water and reducing the
negative externalities associated to discharge.inltolves studying the effect this |32
environmental tax legislation has on water pollutithat is, if incentives to polluters to
reduce pollution discharges and debug before lgatvia plant, or on the contrary are merely
tax collection . To assess the economic impacheirenmental taxes, specifically sanitation
canons, we have focused on agribusiness industdywvathin the winemaking industry.
Analyze specific cases of production of wines witasignation of Origin in Spain, France,

Italy, Portugal and Germany by applying the saiuitatax calculation to winery effluents.

Sanitation fee is the tax of local or regional cetepce, although in some cases, it is
controlled by the government and it is the sameafiothe regions (case of Germany). But we
will see that in most of cases this tax is of regiocompetence and it differ in an important
way from a region to another, such as the cas&gain, Italy, Portugal and France.

Generally, the structure of the tariff of the cam@s two terms. The first term is its fixed cost,
independently of the spill volume, and the secand variable term which depends on the

sewage volume that is spilt and on its level ofyimn, that is, the polluting load.

Therefore, in the practice, the calculation of fiseto pay will be the result of multiplying the
polluting load of the spill, which is expressedunits of pollution, times the value that is
ascribed to the unit. In this way, the taxable hasexpressed in units of pollution and tax
type in Euros by unit of pollution.

| =V ePUCV

Being:
I = Amount of canon of spills control.

V = Spill volume.

Pucv = Unit price of spill control.
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Table 4
Region/Country Tax base of sanitation fee Observations
Aquitania STaquianid €/year) = [(BOD-0,149) + (COD-0,074) + (SS-0,149p-0,4)]-Q
France
STrhin (Elyear) = [SEop + SEy + SE]-35,79 SE: pollutant units
Rhin SEcop = CO‘SD(‘)QW CC: price per pollutant unit - 35,79€
Germany SE, = %
SEp =2
STrorencia(€E/lyear) = FC + (FT + DT)-+ lcop + Iss+ Iy + Ip FT: sewer tariff
FC (€/year) = 15000 DT: depuration tariff
FT (€/nf’) =0.18; lcops Iss In, Ip are pollution coefficients applied if:
Florencia DT (€/nT) = 0.33 $>0.20 (kg/m)
Italy lss=0.35:(SS-0.2)-RQ N>0.03 (kg/rf)
Iy =2.5-(N-0.03)-Q P>0.01 (kg/m)
Ip=3.5-(P-0.01)-Q COD>0.5 (kg/m)
lcop = 0.35-Gop (COD-0.5)-Q Ccop. COD coefficient function of COD and BOD
SToporto(€Elyear) = [a+ (b-SS) + (6MO) + (d-SIT)]-Q, a: constant relative to flow, €/m
Oporto MO (kg/nT) = [(2-BOD) + CODJ/3 b;: constant relative to total suspended solids, €/kg
Portugal SIT (kg/nT) = [(MP-5) + (As-1000) + (CN-50) + (FEN-1,25) +qQH)] ¢;: constant relative total oxidize materials, €/kg
di: constant relative to inhibitory substance, €/kg
La Rioja STrioja (€/year) = 0,35-CC+Q CCnin=0,35
Spain CC =0,276-SS/0,22 + 0,458-COD/0,5 + 0,266-C/0,0024

Source: personal compilation based on the Legmslaif each region/country.
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In order to characterize the pollution of spill egtwe use different parameters, such as the
chemical demand of oxygen (DQO), the presence dfissan suspension (SS), the
conductivity (C), the biological demand of oxygddBQO), the concentration of nutrients,
mainly nitrogen (N) and phosphor (P), heavy mefilB), inhibitory substances (IS) and the

difference of temperatur&().

In the following table, we can see what parametegsconsidered on the calculation of the tax
in each one of the selected regions for the studythis way, for example, the chemical
demand of oxygen is considered in all regions, evile conductivity only appears in the
calculation of the Spanish tax. The second pammetore considered is the solids in
suspension that is calculated in all cases excefbtel case of Germany. We have to mention
the case of France, since in the calculation oftéxeto pay can consider any parameter
because they multiply the unit cost expressed lmskimes the annual total cost. Therefore,
the taxi s very flexible and can be adapted tdyglés of industries in the Aquitaine region,

France.

In short, the consideration or no-consideratioarf parameter in the calculation of the tax to
pay will be determined by the concentration andattaristics of the industries located in the
area. In this way, a region which is a bit indiasised or whose industry is a bit polluting,

will be included in its calculation only the paraers more representative. On the contrary, in
more industrialised areas, the parameters will beengonsidered and more specific in order

to carry out the principle of “who contaminatesy’pa

Table 5
Country, region Pollution parameters

COD N P C BOD SS
France, Aquitania X X X X X
Germany, Rhin X X X
Italy, Florencia X X X X X
Portugal, Oporto X X X
Spain, Rioja X X X

Source: personal compilation based on the Legisiaif each region/country.
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Establishing the spilt type of a winery is diffitldecause each wine region try to quantify
theirs.  Although, at the time to analyze thelspilve find pollution rang which are very

broad, being in general spills with a high orgdoed but not too much toxic.

In order to realise a comparison between the samta@anons of the different regions, we
have taken average values of the pollution paramaftesewage which are produced in ' 36

wineries.

Next, in the table 6, we can see the values of gevparameter of wineries and the highest
parameters which are allowed in the spill to carawelording to the Regulation of Hydraulic
Public Territory. These last parameters are takes r@ference for the calculation of the fee to
pay, since all wineries, independently of its |laaion and water pollution, will have to
adjust the quality of water which is spill to tlegél specifications. In order to analyse them,

they will have to submit their spills to a pre-treant.

Table 6

Physicochemical parameters of wastewater Discharge to

Parameter
from a winery (average values) channel (RDPH)
Suspended solids (mg/l) 1.800 80
BODs (mg/l) 4.500 40
COD (mgll) 7.000 160
Nitrogen (mg/l) 80 10
Phosphate (mg/l) 35 10

Source: Public Water Regulation, article 849/1986 datum from LIFE SINERGIA project.

The objective of any treatment is to eliminate ploduting, irritating or with negative effects
compounds for the environment. Each winery, knowtmgy pollutants of spills and the total
volume of water, will determinate the quantity afliption which is produced by the winery
with which it can design or impose a purificatioystem according to its needs. It is not
enough to start from the consumption of watersiessential doing an exhaustive study of

spills. The previous levelling down of industri@vgage is, in general, inevitable in order to

achieve a stable process and ideal measuring t&. uni
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The sewage of wineries, in order to be cleanedwilb,be submitted firstly to a primary
treatment and secondly to a secondary treatmeetairh of primary treatments is to prepare
sewage for the next treatment; it eliminates cerfmllutants and reduces the variations of
cannel and concentration of water which goes tdipation plant. They are based on the use
of physical or physic-chemical treatments. The sdaoy treatment more usual, because of -
the fact that they are which offer the best regsulthe wine-spills, are the organic systems in
which bacteria and other microorganisms destroy methbolize the organic, soluble and

colloidal material (LIFE SYNERGY, 2012).

While the physic-chemical treatment has a high,dbst biologic aerobes are big consumers
of energy, which is necessary in the adding prooéfise principal reagent (oxygen) which is
need by organisms in order to digest the matefiatording to the studies realised by I.
Roman and J.Sanchez, the average cost of depumdtipill water is 0,36€/ fh Therefore,

all the wineries will have to assume this averamg per each frof polluted water in order to
spill it in a public channel.

The production of a winery varies drastically fran area to other one. The factors like
climate, localization, water supply, type of cudtivon, quality of the product and its demand
can determinate the volume of the production. Tgkmaccount all these factors, we have
taken an average production of 130.000.000 litresvine each season. This, taking in
account the ratio 1-1,5 that we have defined inptieeious part, produces an average effluent
of 195.000.000 litres of water. Therefore, indepanity of the location of the winery, the
wine industry will support an average cost of 70&20treating it's wastewaters with
biological treatment. To this, the cost to pay bg torresponding sanitation tax will have to
be added. The addition of these amounts will bectb& which a winery, located in the
regions considered in this study with a similarduction to the production chosen as a

reference, will have to pay by average term.

As we can see in the table 7, the cost to supporedch winery varies a lot among regions.
The greatest amount is paid by wineries locateithénregion of Florence, Italy, followed by
the winery of Portugal in the region of Oporto. Tlesser amount is paid in Aquitaine,
France. As we have commented before, this can betathe flexibility of the French fee

which have price per kilogram for each pollutanttHat case, they do not contain very toxic




Master in International Business Administration &madern Languages

University of Almeria
pollutants, so the price is very low and it caredapted to any type of industry.

Table 7

. Average cost of pre- Amount payable for  Total discharge
Country, region

treatment, € sanitation fees cost
France, Aquitania 70.200 6.107,40 76.307,40
Germany, Rhin 70.200 48.388,08 118.588,08
Italy, Florencia 70.200 114.450,00 184.650,00
Portugal, Oporto 70.200 110.763,90 180.963,90
Spain, Rioja 70.200 16.852,54 87.052,54

Source: personal compilation

The average value of the fee to pay by the saoitatanon is 59.312,38€. Three regions are
under the average value and two of them exceedhi regions of Spain, France and
Germany pay under the average because they spilettvage to a public channel. The region
of Rhine in Germany is what more approximate isvderage value to pay. The regions that
are studied as the case of Italy and Portugal stigpéee of sanitation which is over the

average, it is practically the double.

Therefore, according to the information obtainethis study, a winery will have to realise an
exhaustive study of its spills, since it supposésga cost throughout the economic activity.
In the case of Portuguese and lItalian wineries; thi# have to manage their effluents in an

efficient way in order to not affect this cost ¢witr final product and to be competitive in the

international markets.




Master in International Business Administration &madern Languages
University of Almeria

6. Conclusion

The water is the essential compound in the winelyeton in anywhere of the world. Its
importance, high cost and the growth demand ofee$p products with the environment
oblige to entrepreneurs to take important decisiwhgh affect the productive process. A

winery can save water and costs associated tathe through:

- Reduction of water consumption. This action cardifiécult to realise in some regions,
since as we have seen previously, according taqus\studies, some wineries consume
even 2,5 litres of water in order to produce & laf wine.

- Efficient management of water. Treatment, recygliagd its subsequent use in the

winery save costs, avoid pollution and minimize qoantity of waste.

The efficiency in the management has environmeatal economic benefit. In order to
increase the benefit, a company -in our case, wsethas the option of increasing or
reducing the costs. The water cost is a cost wivethave to take in account, since with the
change of normative of spills, the total amounp&y will be the addition of costs of water
consumed and spilt water. As we could prove in shisly that the pre-treatment and spill to

the public channel suppose a high cost in somemsgi

Therefore, it is very important that a company kadve cost of the purification system in
order to play with a greater or lesser sanitatibmwater after reaching the limits which are
allowed by the legislation. We must look for anabeoint in order that the costs are the

lowest as it is possible, in order to be compaeditivthe international market.
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7. Nomenclature

AT  temperature difference (°C)
BOD biological oxygen demand (kg/m3)
C conductivity 1S/cm)
COD chemical oxygen demand (kg/m3)
CC consumption cost (€/m3)
FC fixed cost (€/year)
N total nitrogen (kg/m3)
P total phosphorus (kg/m3)
Qw  wastewater volume per year (m3/year)
SS suspended solids (kg/m3)
ST sanitary tax (€/year)
WWTP wastewater treatment plant
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