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PROGRAMME

Monday, 4 December 2000

09:00-09:30
09:30-10:15

10:30-10:50

10:50-11:10

11:10-11:30

11:30-11:50

11:50-12:10

12:10-12:30

12:30-12:50

12:50-14:00

Registration .
Opening Session: Welcome speech and opening of the workshop
Mr. Bassam Frenn, Director General of IR
Mr. Giuseppe Papuli, UNIDO Representative
Dr. Mouin Hamze, Secretary General of CNRS
H.E. Mr. George Frem, Minister of Industry
- Presentation of the objectives of the workshop,
Prof. E. Feoli, Scientific Consuitant, ICS-UNIDO

Research and Development in Agro-industry,

Dr. Mouin Hamze, Secretary General of CNRS
Agro-industry and the economic interest: market, jobs,
Mr. A. Nikolaidis, Director of MAICH

Coffee break

GMP guidelines for virgin olive oil production and quality aspects,
Mr. Christos Petrakis, MAICH

Food industry perspectives in Lebanon
Mr. Mounir Bsat, Head, Oils Committee, Syndicate of Food Industries, Lebanon
Activities of the food industry department in Lebanon,

Mrs. Wafa El-Dikah, Chairperson, Dept. of Agro-Industry, Min. of Agnculture
Agro-industry and sustainable development,

Prof. Adriano Ciani, Professor at the Economics Dept, Faculty of Agronomy.
Perugia University k

Open discussions

Tuesday, 5 December 2000

09:00-09.20

09:20-09:40

09.40-10:00

10:00-10:20

Some considerations on {ndustry processing agricultural products,

Dr. Gilovanni Guernen,

Agro-Industry and waste water treatment under the SAP prepared by UNEP/MAP,
Mr. Aldo lacomelli, Chemical Engineer, Administrator, Energy Agency of Livorno
Province

Water Resources in the Mediterranean Region,

Prof. Atef Hamdy, Director of Research, MAIB

Activities of MECTAT centre on agro-industrial development in the Middie East,
Mr. Boghos Ghougassian, Director of Research and Tratning,
Middle East Centre for Transfer of Appropnate Technology
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10:20-10:40
10:40-11:00

11:00-11:20

11:20-13:00

Coffee break

Activities of METU-Food Engineering Department,
Mr. Sual Ungan, Food Engineering Department, Ankara, Turkey,

Activities of Oil and Fat Technology section, Food Engineering Dept.
Pr. Cillidag lbyl, Ege University, 1zmir, Turkey
Open discussions

Wednesday, 6 December 2000

09:00-09:20

09:20-09:40

08:40-10:00

10:00-10:20

10:20-10:40

10:40-11:40
11:40-12:15

Olive-oil industry in Tunisia,

Mr. Mohsen Khiif, Researcher, Qlive Tree institute

Agro-Industry in Jordan and treatment of olive mills wastewater,

Mr. Mohammad Mosa, Engineer, Royal Scientific Society, Jordan

Olive and oil industry in Egypt,

Dr. El Said Hegazi, Dept. of Horticulture, Cairo University

Agriculture and agrarian reform in Syna,

Mrs. Hanan Kandee!l, Min. of Agriculture and Agrarian Reform, Damascus

Coffee break

Open discussions
Conclusions and recommendations, Closure of the Workshop
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BACKGROUND

The International Centre for Science and High Technology (ICS-UNIDO), 1n
collaboration with the UNIDO Field Representation (Beirut, Lebanon), the Industrial
Research Institute (IRI, Beirut, Lebanon), the Mediterranean Agronomic Institute of Chania
(MAICH, Greece), and the Mediterranean Agronomic Institute of Ban (MAIB, Italy), are
organizing a Workshop on "Agro-industry and Sustainable Development in the
Mediterranean Coastal Areas" in Beirut, Lebanon from 4 to 6 December 2000.

This Workshop will be of particular interest to agro-industrial managers, coastal
zone managers, policy makers and practitioners involved in agnculture, fishenes and
food/beverage production in the Mediterranean region. It is also targeted to agro-industry
research centres in developing countries. It has been developed within the activities of the
Area of FEarth, Environmental and Marine Sciences and Technologies of the ICS, under the
Coastal Zone Management (CZM) Subprogramme.

The Subprogramme foresees to foster the creation of a network of Mediterranean
institutions and specialists dealing with sustainable industrial development of coastal areas. It
endeavors to identify synergies with other international and national initiatives related to
sustainable development in the Mediterranean basin. To this end, a close cooperation has
been already established with the Mediterranean Action Plan of UNEP. It is envisaged that
this collaboration will, indeed, be extended to future related activities in coordination with
the Working Group on Industry and Sustainable Development of the Mediterranean
Commission on Sustainable Development (MCSD).

The overall aim of the workshop is to analyze and discuss the performance and the
sustainability of industries related to agriculture (food and drinks), fisheries, leather in the
Mediterranean region. This would facilitate the design and implementation ot plans tor the
Mediterranean developing countries to increase their income from agro-industry, bearing 1n

mind the need to apply cleaner production, pollution control, and waste management
Processes.

JUSTIFICATION

Agro-industrial sustainable development requires the knowledge-based management
of agricultural resources and their industrial exploitation. In the Mediterranean region the
agro-industry is growing in its importance for the economuic development of most countries
thanks to the fact that the Mediterranean products (e.g. olives and oil, grapes and wine, fish,
leather, etc.) are being required all over the world. However, some of the production
processes such as those related to olive oil and leather production may be very pollutant. In
these last years the market is demanding products that may be certified by ISO 14.000,
requiring the diffusion of standards of production that can influence the competitiveness of
the products. In order to reach those standards and to prevent pollution there is the need to
increase the "capacity" of institutions supporting the industries. This workshop 1s addressed
to the creation of a technology transfer system among the Mediterranean Countries by a
network of national and international institutions that can help entrepreneurs to improve the
production technology of the agro-industnal systems. It is very important to identify
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priorittes within the national and international markets and to evaluate the capacity and the
weaknesses of the industrial production system.

OBJECTIVES

The objectives of the workshop are:

- to create a forum of discussion about the new trends in agro-industry;

- to understand the potentiality of the South-East Mediterranean Countries to improve
their agro-industnal system;

- to understand the environmental problems related to agro-industrnial development with
special focus on olive oil production;

- to assess the prniorities among the needs of difterent countries for capacity building of the
institutions supporting the agro-industry development;

- to promote a network of institutions and to prepare an international program of training
and distance learning.

QUTPUTS

- A document contaimng the contribution of the invited participants on the agro-mdustry
status and perspectives of their country including potentialities and environmental
problems;

- An agreement of collaboration to prepare joint training courses on specific technology of
production and waste treatment,

- A programme of future activities: training courses and workshops to be organized with
ICS-UNIDO.

STRUCTURE OF THE WORKSHOP

The workshop will be organized in sessions of round table discussions including case
study presentations by the participants.

PARTICIPATION

Experts, who are working in agro-industry and in particular in olive o1l production,
coming from countries boarding the South-Eastern Mediterranean basin will be invited to
the Workshop.

TENTATIVE PROGRAMME

The following topics and related themes will be discussed during the workshop:

- Role of agro-industry in the Mediterranean region and its contribution to the economy
(regional analyses and/or case studies of individual territones);

- Sustainable agro-industry: the interaction among agricultural sector, industral
development and physical environment (coastal areas),

- Water resources and water management;

- The economic interest: markets, jobs,

- Quality and safety of agn-food products and nutrition 1ssues;

- Good Manufacturing Practices (GMP);

- Packaging;

- Technology transfer;

- Cleaner production.
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DOCUMENTATION

The documents available for the Workshop will be: _
Aide-mémoire of the Workshop.

Programme and list of participants.
Contributions from experts.

LANGUAGE

The workshop will be conducted in English and no translation facilities will be
available. It is expected that the participants have a good command of English.

TIME AND VENUE

The workshop will be held at the Industrial Research Institute (IRI), Beirut,
ebanon, from 4 to 6 December 2000.

FINANCIAL AND ADMINISTRATIVE ARRANGEMENTS FOR UNIDO-1 CS
FINANCED PARTICIPANTS

For those who will be sponsored by UNIDO-ICS to participate in the Workshop,
round-trip air-economy transportation from the airport of departure will be arranged and
prepaid tickets issued where necessary. Boarding and lodging will be provided upon arrival
in Beirut. Other invitees will participate at their own cost. Hotel reservation will be made for
all participants. Transport from and to Beirut International Airport will also be provided.

UNIDO-ICS will not assume responsibility for any of the following costs, which may
be incurred by the participant while attending the meeting;

_ compensation for salary or related allowances during the period of the workshop;
~ any costs incurred with respect to insurance, medical bills and hospitalisation fees;
compensation in the event of death, disability or illness;

. loss or damage to personal property of participants while attending the workshop;

_ other personal miscellaneous expenditures such as drinks, communications, unforeseen
needs.

Lho W) b

CONTACT PERSONS

For additional information, please contact:

At ICS-UNIDO,Trieste, Italy

Mrs.Elisa S.de Roa, Operational Secretary, Earth, Environmental and Marine Sciences and
Technologies, ICS-UNIDO, AREA Science Park, Padriciano 99, 34012, Tneste, [taly,
Tel +39-040-9228108, Fax: +39-040-9228136; Email: elisa roa(@ics.trieste.it

At Beirut, Lebanon

- Mr. Giuseppe Papuli, UNIDO Representative, UNIDO Office Beirut, Riadh Solh Square,
P.O. Box 11-8575, Beirut, Lebanon, Tel: +961-1-981301/20 exts. 1610/1, Fax: +961-
981415, E-mail: abla.umdo@dm.net [b or abihabib.unido(@dm.net.ib,
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AGRO — INDUSTRY AND THE ECONOMIC INTEREST:
MARKET, JOBS.
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Cooneral Direcior. Moditerraneair Auororiomic Disittnee of Chicnia,
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Over the last decade, i ain ¢fjort 1o keep pace Wi Qrowing Consmiicr ceniand, (e
inroduction of new rescarcl cicl application (0ols fias dramaticallyv changed the fivld
of agro-industryv. The impact of innovation processes aned the upuvrading of new
rechnolovies have suggested a new range of aero-indusirial inputs that should be
considered, for example, bivtechnological  and svathetic products. s paper
aitempls (0 presead (he Ccononic issues Coneeriiing awro-industry cod (o evaluare iy
actual aid potential rofe fa cldition. i piovides Giformation CORCePIES e i
wpes. characteristios. and recent advances i e cooneic role of the aero-mdistiy

ot hovw this role miicht be pleved i the developing cowniries
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Avriculture and industry have vadinonatly been viewed 45 (o separate seclors, bein
1 terme of their characteristics and their rofe m economic growth.  Agiiculture has

heen considered to be the halhmark of the first stace of development. wiile the degies
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On the one hand. the role of agriculture m the process of development has booen

reappraised and revalued from the point of vicw of 15 contribution o imdusirializanon

1
i

and its importance for humonmous development and political and ccononuc stabnhiy,
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on the other hand, agnculture iselt has become-a form of industry, as technojogy.

veritcal integration. marketing and consumer preferences have cvolved along dines

that closely follow the profile of comparable ndusinal sectors. oftenr of 2 noiable

complexity and vichness 1 vanaty and scope.

iberalization of agro-industiv has been on the czenda of policy makens SN
Lernational oreanizations since the begmning ot the 1980's. To a karge extent, this
rellected the erowing recountiion that widespread government IMICIVENUONn 11 agio-
ndusty markets was much less effecuve than had been expected, while nceative side

elftocts resulied had in a misallocation of resowrces, a reduced cconoing orowth and a

diverse impact on cquity and the environment,

By the 19907s, the agro-mdusty had undergone @ pumber of Imporant streciura
changes. NMereers and  acquisiion activities  had - sharply increascd  market
concentration causing the smaller. undersourced operators to become increasingly

Calnerable. not least because of the trend towards expensive branding actvities

As a rosult of recent drustic chanees occurringe i the Buropean Lo (b-Liy i the
movement lowards the actuad estabhishment and realizenion of the siagle Inteerated
European market. new opportuniies and threats o asro-industrial business. with
respect to their products. prices. promouon and placement policies have surfaced,
Aaribusiness indusivies face st competiron, arieinatng mamly from ine movemoent
of LU trade barriers” and the rapidhy changing markeuny environment ol the sigle

Louropean market
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Chis trend raises 2 numiber of protound questions, Deos timphy it e are peas B
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DEFINITION AND Ty PES OF ACRO-INDUSTRY

The industialization of agricultural production is a complex development process
inked 1o the demoaraphy of people. the ownership of land. technical prouress. the

avartabition of tansport. and nwrkats,

The acroprocessing industry nas vaditionatly and most commonly been defined as the
subsel of manuiaciuiing  hat Processes rs malerins did iiermediaie products
derived from the acricultuwral sector. ALroprocessing mdustry thus relers o e

tansformation of products originating from agriculture. forestry and Yishenes.

Indeed. a very laree part of agriculwral production undergocs somc deerce of
ans[ormation between harvesting and final use. The industies that use avricultural,
Msiery and forest products as raw matenals comprise a very diversified aroup. They
ranee {rom simple preservation (such as sun drying) and operations closely related 1o
harvesting to the production by modern. capital intensive methods ol such products as

rextiies, pulp ana paper.

Sinee all avro-indusuial products have the same cnd use. the Tood industries are much
more homovencous and casicr o classity than non-tood industrics. Most preservation
lechniques. for example, are basically simlar over a whole range ol perishable food
products, whether they are fraits, veeetables, mudkh, meat. or hshe fact, U
nrocessing of the more perishable tood nroducts s, Lo a large extent. primarn iy jor the

mimose of preservaton.

Non-Tood mdusiries, 1 contrast o the food dusirios, nas e d aide sanehy of el

. 1-" : toow L Tw L- B! LI I "h
Leh deores of progessing

e

dsos. Almost abl noin-tood azvcudial producis reguie @
» } ] Yyt S 11[ : e T | 1 ' fi.:— e S R T : :fl'”.,\- . :‘..11-11‘!'[."
Nuch more Marscainy nan Wit g food ndustres, mere iy usuaiy o d Gulhine e
cogtienee of operattons, Jeading through various mtenmediaie products bolore readinny
Cie final product. Because of e value added wioonch OF ThE SUCCUSSINVG Srgcs o
processing. the sroportion ol total cost represented by the onginal raw matcrials
diminishes steadily. A further feature of the non-food industies 1s that many of them
oove inereased thelr use of synthetic and ower arithicial subsututes (especially hbres).

1 combination with natural rasy materiat.
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Nowadavs. agro-industry can be further classified into wpswream and downstredan

el

indusiries. Upstream industries are engaged in the mitial processing of acncultural

g

commodities. examples of which are nee and Hour miliing, leather tanning. coton
cinning. cte. Downstream ndusirios undertake further manuiacturing Operations o
mmtermediae products made from acricultural materials, Examples m this case are
bread. textile spinning and weaving, carmant-making. paper production. and rubber

sraducts manuiacluring,

Auro-mdustry s distineuished from the rest of manufacturing by the agricultural
ortuin of most 1ts material mputs. Other industries, steh as chemical, plasuce, basic

metal. machinery, transport equipingnt, €1c., derive their raw material from the mining

and cuarrvine sectors of the cconomy.

ln receni Gmes. however, it 15 becoming even more difficuit 1o provide a precise
demarcation of what should be considered an acro-industrial acuvity: the impac of
nnovation processes and the update of new technologics stugest a widenmg range of
doro-indusirial - nputs, o that dould  be  considacd. ncludine. for  example
biotechnolovical and synthene products, This implics that while agro-indusiny wocday
continues 1o process simple agricultura foads, i also transtorms hichly sophisticated
industrial inputs, which 1s otten the result of considerable investments in research,
echnology and innovation. Couresponding to this erowine complexity of inputs 1S Qi)
nereasing ranac of ransformation procosses. characterized by phvsical and chonneal
Aieratons and which aim at improving the marketabiity of raw matenials according

io (he hinal ond use

According 1o the waditonal ChmsiNention of the UN fniernavonal Standaid Padustr
Clossinestiion of A Bcononie Actn e (ST wihedir i gt & SEIATY Classifreaion
bot neveriboless, uscinl 1705 Salsical purposcs, coro—dustiiad production 1 PrCaeiit
VTN DRI G SUCIOTS

)
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e 37 Textile. Clothing and Leather Industines:
e 33 Manufaciure of Wood and Wood Products. pchudine Furnnure,
e 32 Manufacture of Paper and Paper products. 'nnting and Pubhishing:
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e 355 Manufacture of Rubber products. -

AGRO-INDUSTRY MAIN CHARACTERISTICS

[ he orcat varieiy of the mdustries using agrcuiiural raw materials makes i ditireult o

cencralize about thew characieristics. In most developing countries, agncuitural vasy

material and unskitled labour are the only produciion factors in abundant supply.

Thos, the most Swadi ndustites 1o estabhsh cuch condinons are hose thst!

maximize toial oulput and returns concerning the seares factors. 1 combimauon with

raw material and unskiiled labour. .

A review of some of the main characteristics of dilerent industiies i relation to then
suitabihity Tor establishment i developing countnes mndicates that most tduses
atilize both advantaces and disadvantages in s respect. Nevertheless. it docs appear
that many of the imdustrics using acricultural raw materials have characteristics that
particularly enable them 10 adapt 1o the circumstances of developing countiies. Many
of tiem have a lower capital mtensity than other ndustrics and their need for skitled
labour is ofien minimal. There 1s evidence that they buve an cspectaliy high degree of
inkage with other sectors and ndustrics <o that their operauon has beneheal

repercussions throughout the cconomy.

The main chavacteristics of the agro-mdustral sector, dir e atobal content. ards
e The need for intceration of agriculiwra] sroduciton and processing,
e Raw material availabitiv, transport cost and the location of industry,
e [conomics of scale and market size.
o Linkavc mmpaci. simoe many acriculivrnl prodicis A caod 1 orent vty ol
B e WL ETITY SCEVICON RUCH N e Al fovd mmdusinies,

Cro-indusiries are. 10 o numher oF respoding Well nduptad e i

[ ¥ Ty’ ' = '! . L]
booappears ihat gl
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corditions of the developing countiics. Furtinerinois. ihail products Caier for e Dastc

Leods of food. clothine and shelier and are. thereiore, i demand ot an carly stouec ol

cconoimic devetopment.



o,

.-

ACRO-INDUSTRY' S EcoNOMIC CONTRIBUTION: RECENT STATISTICS

Agro-indusiry contributes 1o economic development m many ways. First, it provides
1 orowing market for agnicubiural products and helps i cvening oul soasonad
Nuctuations in demand and sunphv by extending the shell hie of ponshaole crops,

Second. i1t creates aliernative jobs for farmers. hishors end torest wirkers made

fant by technical innovauons o agniculure. Badiv, o helns o rase
productiviny and the mcome o those rematnimy i acricuiivre by dissenunating

information about new farnng [ehngues.

Al the elobal tevel, agro-industnies are domimated by the developed countries. which,

1904, accounted for appron 80% of the world value added 1y this sector. In

ndusivialized countries, all twpes of agro-indusivies comomed accounicd for 31.4% of
i}«

- . .y - - . - 't
NManufacturing Total Added in 1994, compared with 37.6% developing countries .

This decline indicates the rapid expansion of mineral-based ndastres such s

chemical, machinery. transport. cqupment and - elecironic, Food, beveraves and

obacco products constiiuted, nearhy halt of total avro-industrial owput in developing

countrics. and atmost £0% 1 industrializod countries. On the other hond. 1 Tow-
neome counaics. avra-industny often accounted for moere dhads 0% of manuisctaring

output. [is oulpul continues (0 increase 1 absolute terms as cconoamies erow. bul

chare endds to fall as income rises and comparative wdvantaze shifts to the more

capital -and skit- mrensive mimcral-based industries.

Amone the industrialized countries. the Luropean Uinion (20 industries have made

1 . b . i 1 -- ~r 1 . -
strong advances i food product. beverages, cobacee and Teather, Norin Amarncen nas

1 - . : - i : . 1 > _ ) .
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The dovelopine countries expertenced a sigmifican crovwth 1 output moail agro-
mdusirial sectors durine thie 1980s. The most buoyani sector wis rubber products,

H. |

with a 4.639%  arowth increase followed by paper with 2 4.3%6 averaee total erowth,
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The decade of the 1990s witnessed more difficult market conditions 1 agro-1ndustiy
and manufacturing. ecnerallv. Output dechned in manufacturing as a Wholg m the
ndustrialized countries between 1990 and 1994 A particularly sharp drop occuired
in Eastern Furope and the former USSRL where Manufacturing Value added saw an

.

annual decrease of 10.1%.  In the wesiern group of adustnalized countrios. the
reduction of outnut was mosi severe i the feather, footwear and clothing P LSS,

whereas producers of food. beverages and puper praducis were able 1o Fecart earre

DU Ly,

The food. beverave and tobacco indusuries combined are by far the most Hporiant
component of acro-industrial actvities in both developed and developing countrics,
nd also account for a sizeable share of their overall cconomic oniput. In the case of
developing counirics. food, beverape and tobacco manutaciunmg account for about 3-

4% of Gross Domesic Product (GDP). the share in the various regions showing o

remarkable converaence over the past decades.

H1s worth noting that that the value added por emplovee varies widaiv, both among
countrics and amone diticrent branches of agro-mdustny e the stime covnin. Loy
nstance. labour producuvity i food production ranged from a high of SUs TS 800
ner worker n LS A 1o @ tow of SUS 1300 1 India durng the period 1992 199+ Ihe
wailable statistical data provides evidence that producuvity @ads 10 be hieher 1o
more capital-intensive scctors. such as paper. than e more |abour-micnsive

ndustrics. such as furniture and clothing. Thus, momore develapig countrics. wage

differenuials are goncrally smalter, but are alsd ouipul productuviny related.

| he cost structure Ol aoro-nadnsdrial Sector 1w DR Iy on Priierials ang uheines
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farnitere, Uian i food products. Hlowevei i some low wage countries, janow
wsualiv accounis for less than 10% of the otal value of ouiput. The avarlable

clatistical data do not reveal anv clear-cut pattern for ihe operating surpius of agio-

indu:;lr}' that covers tnc return to Cnpilai and Ct‘tlt'(.‘pl‘i:nf:ltl'ﬁhi|“_r m the form of miercest



/

[ ]
\l.-q.-'

paviments. profits and dividends. One micht antcipaie larger operauing surpluses to
be vencraied (and required) S more capital-1nensive SeCiors, but this 15 not
reveated by the available official staustical source hguies, The level of opcraung

surplus seems 1o depend more on the market conditions and the deurce of compaiinon

arevailing i each couniry than on the naiure of the wehnology used,
ACRO -INDUSTRY S DEVELOPMENT ROLE

The role of agro-industry as a sector of the economy indicates muluple facets and
chanacs in the course of 1ts development. A precise theoretical ratonale for
cmphasizing the rofe of agro-industry during the process of developmient is provided

- . © ] . : ] ) 1 ! \
by fhirschman™ s Tinkage hypothesis”, which postutates that the best deveiopimant paid

lies 1N selecling those acuvitics Whcre progiess will induce further progress cisewhere.

Thus. an acuvity that shows a high degree of interdependence, as measured by the

nraporiion of output sold 1o other industries or purchased by them. can provide &

strone stimulus to ccanomic rowth,

T'he poiential of the agro-industnal sector i developing countries s faraely linked to
Qi relative abundance of agricudtural raw matenal and e existing fow cost of Txbour.
NManyv ol the industries using acricultwral row mageiial have. e faci, the very

characienisiies that make them parveularhy sunable oy ihe circumstances ol many

develoning countries. Whare the yany material repiesenis o laige proporion SHETRIN
cost. iis ready avatlability at a rcasonable cost can usuaiiyv offset such disndvamages
< Jack ol infrastructure and/or skilled lTabour. Furthermore, For many agro-ndusings,
4 small plant may be cconomicaliy clTiciont. which is another important factor
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cansnoried more cheaphy atter they have been processact. o ate el shabic amd so can

he moie casihy tansported 10 processed fornt. Labour supnhiex and the avatiabiiiy of

o

chicroy power and other airastuctures also affect the suvanon and ihey, theretore.



contribute to the relief of rural unemploymeni- that is characteristic of developing

COUntirics.

[Towever, there are the exceptions ol ¢rions (shipment of yaw material i buik

frequentiy casier). and oilseed nroducts {can be wansporied equally casiiv and cheaply
0oy torim or as oil). which stongly suppoit e view that there s more teehnical
feedom of chotce in the location of processing. The samc s frue ior the later stage

of processing of some commoditics (rmy cotion, varn. textiles. ). Fhus agio-
adustries have trequenily ended 1o be focated i proximiiy o the markets because of
the mare cfficient labowr supply, beiter frastrucuure and lower dstribution costs n

(he laroc market ¢Cnitres.

Avuorcrale production for exports. and the hivh deeree of teehnical freedom has ofien
ended o favour the location of processing i he importing country. This tendency
has been reinforecd by ather factors.including:

e  The need for additional roww and auwxahiary mzierials (partcuiarly chemucals)
diat mav not be readily available i the raw maicrial producime country

o The vreater floxibiliy s deciding the tvpe of processing according o the e
use Tor wineh the produact s reguired,

o The ereater regulaniy of supnly and conunuiy of operatons that are possible
when raw materiale are obtained rom several dilferent parts of the world,

o The improvement i mfastruciue which entiances libour efficiency and G
crowing domesic markeis 1 e developing countrics. where theid 15 i
mercased potentiahity for expanding such processma in the countrics where i
vy raaterial s produaced.
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O inercuse el exports o6 toro-indusina prodadls,

One further asnoct of mmporiance or dw location o auro-imdusiiies appaiis 10 any
cvistence of economics of scale. Whare there are crnsiderable cconomics ol 8¢
ree markets are. of course. essennal The size of e n 4 neceded for ccononng
aroe markets arc. of course. essenital.  ThT SIZC O 1he T rhet needed for cconomic

-

production in such cascs may be {ar in excess of tw domestic market in mdiduad
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developing counuies. Although average costs of nroduction 1 agro-industries can be
educed as the scale of planis increases. the importance of cConomies of scale should
not be exageerated. The fower cost of production 1n a larue-scale plant results not

——
o T

only - from the spreading of capual and other overhead costs. but zlso irom the

csmatler Tabowr requirinents pay unit of output 1 the larger piant. an aspecl

'--'\.- ' 1
1|Lt}11’;‘1‘![

which s of Jess puporiance i developing countiies wWiwic labour costs are fow.

Apart from painal febow requiraimenis. e parshablie natwre of many aero-
ndustrial products seems also 1 be very puporiant 1 hat 1L requurds close contact
between the producer and processor as well as advance planning 1o.keep losses 10 a
ipimunt. Since MOSE Crops are SrOWn in a pariicular season, it can thercfore be

Advaniaecous for processing CRicrpiiscs. particularly those cngaged i canning and
froczing. 10 promote the sroduction in a partcular aren of a suitable ranec of crops
and variciies maturing n different seasons m order o keep processing facilites n

oncration for as fong as possible. The most impeiling reason {for the necessity for this

o the quality of the raw matenal,

T

close contiet arises Trom tie possibility ol conirolhn
This quaiity can be ifluenced by such factors as the choiee of seed. the apphcanon ul

vortilizers. the control ol weeds, pests and diseases anc sortine and cicine

The imsauve for the nroduciion of pracuces has csually come fiom processing
cnterprises. As a resull, for some commodities. especrally fnnt and veectables for
cannine and  freczing. vaw materal preduction aind processmy &g mereasingly
svertically inteerated” o the developed countrics throuch various forms ol coniact
Garming. In the developimg couniries. the laree-scale production of such crops 2s
sucar, cotfee, tea and rubody 1< basad on the vertical intcgration of raw IMECTIAI
sroducion and processing.
e ‘ ' !
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consumer demand for the processed produci and &n adequata supply ol e raw
material, The provision ol transpori. epdrgy power ativ other infra-struciural facilines

required for acro-industrics also boneliis acriculural producnon. The development of
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Mose and other tndustries provide a 1MoIc javourable envirommcit {for techiical

———

srooress and the acceptance of new deas in farmung.
An additional reason why apro-indusinics i cspecially effectve aciivaung
demand from the upsticam and gown siicam secliis os n the postion of foad i the

consumpuion cham. thus, cvenat a relainvely low level of sophisucation, witiy hinned

rl.

hackward and forward inkages. aoro-industries may sl be sarticularty eficcuve m
channeline increasmg globad demand inio increased oviput. This 18 s0 Daranse, at the
cariier developiment stages, a high shore ol private expendiiure 13 directed towards
coreals and other staples and. laier on. as development progresses, towsa ds fruits and

vevctlables and other food products whose ncome elasticiiv s relauvedy hieh”

On top of that, the capacity of acro-industry 1o gcnerae denind and cimployment in
other ndustrics 18 also nmportant beeause of its erowing potential [or acthivating
“gideway linkages . l'or instance, animal Teed industrics can uttize several agro-
ndusinial byv-products, such as whey, otlsced. cic. T the same sensce. reeveling and
biolocical agnculiure are 1two activitics that, in combination, 1o respond 10 e dea ot
| sustainable form of exploitation ol natural resourees within an clicient mdustrial

CoNntuxt.

Despiie therr important conuibution o overall and agnculural development,
aoroprovessing dusiies can also be responsible for undesiiable cuviroinnental side
slects. The damaee and hazards caused by acro-industiad potlution may be altl the
ore serous and immediately perceived since these ndustries tend 10 be concentrated
v urban and peri-urban arcas. The ncidence of agro-mdusinial wastagd and poliution
depends, 10 2 very large extent on the einiciency of feantation and reguialony ACLIONS
Lahon 10 protedt e CnvITonimeint. _-*\n[i-;‘mﬂlt![h!:? TCETERIESETRIE RGN Pk i éi!i}“}a‘*‘.'i;mi
comirthiiioi ol only o @ reducion e roloasy Of o wiiig postduc s slso 1o @

v [ T W ‘.-l.. 1-.. LR TR - ;- ! 'h:' "11-'- ) L
TP :".-'11.1;!:1.:1.“}-.1. ITlCaTs OF Ll (IR YA I L

Thorelore. e muluphcanve power of e AQTOPIOCTRSI ALY Gpnears bhe an

npoitant tactor of erowth not only for developinge and developed counures but also

counirics Jaguine behind i economic development.



RecENT TRENDS IN THE AGROPROCESSING [NDUSTRY.

Nowadavs. agricultural pohicies  are becoming  1more cnvironmentaliv o friendiv,
CUreener . and. n particular, the inancial policies tend o be itnked 1o maters such as

sol-aside. CNPASIon. ccolooicairbiological agncultuic, ad support for regional

PrOGUCLION. Cie

Natonal tood-avnculiveal pohicies and ternational trade policies are a major {acior
determinine the internatonal division of tabour and the veographical distribution ol
acriculiral and agro-industrial production. Studies of domestic and international
market prospects for food and aoricuttural products arc cascntial o decisions
concerning sct of policies that will enable producers and processors 1o CAIN

compatitiveness and lake advantepe of market opportuniiics.

Morcover. in many developing countries. from the mid ~ 1980s onwards and i the
wake of the veneral move towards ereascd liberalization and market orientaiion.
Hese seams o have emearged 4 new Consciousness about the importance of agriculure
and 1t refated scctors. i many cases, Juis pew awareness has coincided both wiih
imporiant policy changes cuch as the privauzatuon of covernment-owned marketing
and processing Compuncs and with an end o the walhingness 1o stibstdize private
olivopolics i the commodity sector The stace appears to have been st therelore.
for on ondovenous wrosiiy of tho domoeste tood mdustry awhere @ COMParalng

advantage can be exploned.

The current  trend tovwards  bperabzation ancd increased  markct arientation ol
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vrticularly becauss of e mereesine diversity oF foad consumniinn. Ho swich 1o

Sohoincome  clasucity goods and  the  1nCreasing ymportance of markcuny  and
2

processing. These Shenomena could result in a massive reatlocanon ol acricutiural

products alone new lines of cmnpﬂrmirc advantage. followine bhothh new market
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) perspectives and he possibihiies created by advanced technolooy and the evoluiion ot

lasics,

deed. the main factors shanimy the fuere of agro-industrial production and wade are
developmenis occuriing i echinoiogy and tood CONSUMPUON patterns. I this respect

weehnolosical devefopmoents m agncuiire are undercoing an mieresung ansiional

r

-
i

shase. On the one hand, improveients n production wehniques based on radinonay
chemicad and mechamical mnovaiions are periiing exceptional Increases 1 yvicids
andd Jarec IMprovemaints i quaiity. mainhy concerntng product homouencity and Jaex
of physical defecis. and. on the other hand, more recent trends 1 agricultural rCSCarch
and technology poiat o different models, based mainly on innovauons ol  a

biolouical and biotechnological tpe. aswellason modern processing technologies,

Recent cconomic studies have reported higher growth yaies ol total factor productiviey
1 the avricultural sector than i otier cectors . Just as important for many developed
and developing countries 1 e new Jirection towards diversification. since this puis
on thie avricultural sector s dependence on primary voxds, which olien cONSuinics
crucia] obstacle to sell sustamed vrowth, The econonie tiend owards diversibicanon
can be accompaiied by o teidency to diversiiy within the sccior, Wity recourse o in
nereasing number  of  processing  technotogies hat oxpand  vatlue added  and

sroductivity for agricultural procucts hevond the boundarnes ol traditional Acricuhiaie,

) - : : : - . , . o .
: Fhe ncrcasing importance of processing and Marketing  actnviues 15 e i

characteristic of the new avro-mdusinal devetopment. This scems to be the Key 1o

acquiring solid shares of ernaional markels. I e current enviromment of

an

. I '. LI "l'l'; L] .1-- -. .--'-."‘- . -. . '1 ¥ [ Y . T 11. [ L - T ! [ "'1'-__l
PO T ST LUI’H;T?LHL.L"H? 1 bt ational Nistades. the voan strategios LJL‘I;‘JELJ SAN NN

'l i ; H - 'r - L T 1 - 1 - l!. . i . LI .1 I "r'll- ' L - -: I-"- T . -.l. " . N N
oo CNISTPEISO S o e poein ose of aheine. Srtol podunsiiinodis g Ol
T e h

- L I -.:..... . -..‘-..ll-:h-. ' I __.: —— - W . _! "i " " ‘.'\- . RS - :."- P lI| PR | - ..',.|-I
CHICTPITINUS upcriaiens il bovgiadiy s, A lovel o compelinnveine s i

. - I"'h ."" ) 1 r L) L . [ - "1 "' . ) . . '-‘ -1.' ' T '1.l|"-.'| . r-|_ Tt H .t
Ahoraw sy Have DUC 1O Genuy el IR U T N TN I | RO Accordmnye ool Sty

1

o 1. ' "t I i-: - \,_,; i 1";.‘ I X - - S .- .\1.' LR YE . Cqe - ’ €yt . ' - l. - | x Py :
LN | A )  for e Deriod OIS Cross PORAST ISraen and acguisiitons in i T

[

. .- Y i .n T r 11. . I -y wt L - N o Sy 11-': 4 I Rl “n
hoveraee a11d LOD2CCO ManUIaCiuring suh-sCdnis dinoustod 1o an anpuat averadc o

—_—
B

$12.2 billion. representng 7.7 percent of 1012 cross-border mergers and acquisiions

over the period,



o Within the framework of mcreasing market conceatration., mulunatuonal COrporalions
have played a role of pnmary importance, sirenathening their position in MOst world
avrifood scciors and  basing their competiive  suength on hich decurces af

doverstiicauon,

Thus. the Foreion Direct Investments (FD1 made by developed countries and difiused
i the agro-indostrial sector of developmyg and Jess developed countries, 15, nowadays.
2 veblicle for the tanster of technolaoy and has important eficct on the host country Y
terms of high-tech innovatons. FDI also has important ¢ficets on emplovment. The
empirical evidence rejects the view that muttinationals mayv have little impact on the

development of local skills: rather. evidence ends 1o support the view  that

mudtnatonal corporattons can hii criical manazament Zaps, acilitate cmplovment o1

local Tabour and tanster skitls w tocal managers and chrprencurs”

A lot of eriticism and concern have, however. been voiced agamst FDI and the role of
muliinational corporations. Indecd. the avatlable seciorat composions of investment
(ows towards developing countries are less well documeited, However. according (o
OFCDY statistics on ol FDEHows from OECD couniries wo 2l destinations and
number ol major providers of DL be the share direcied towards the tood. beverage

and 1obacco-manulacturing sub-scctor 1s quite stgmhicant.

Finotiv, the role of mternanional tade has @ maygor bowring on access o auro-indusiry
: products and services via us clleet on mcome and emplovment. Although somc
cvidence shows that in most developing couniries export industiies are more laboty
tensive than impori-substituting mdustries and that emploviment ends 1o graw i
oulw ard-oriented cconomics. the linhages Potween trades grovih and civpMoviment are
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with adjustiment 1 the new vade regime Althoueh estimaies of the iapact of rage
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liberalizaton. mcludimyg the Lruguay Rounad, rangc widelhv, jecent stadices potn o

2 stenificantincome camns i the fast [aw vears
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1POLY OF AGRO-INDUSTRIAL FcaoNONIC RESEARCH IN AGRICULTURAL & O JRURAL

DIVELOPMENT.,

s enident tat while conside:shie agriculirul rescerch hos been carped out on agro-

LY
Lt

houschold pluracuvity and s ceanomic diversiticetion. hiule analysis nas N

place i the helds of marketing, promouon ui produdis. cervices and emplovment

-
—

coastal develoning and fagging reions 57 the Mediterranean arca. The result has been
hat investments in rural and rezonal development have olten been made without a
calistic assessment of restuectured of the acro-industrial marke for agricultural

products and services concorning 1is structure.

The last part of this review of aero-industry will be devoled to the crucial role played
by acricuitural oovernment-based sdiutions.  universitics.  non-governmental
oreanizations and prvatc mdesin research departnanis which continuc to be the

cormcrstone ol the elobal aencubural rescaich system and W a presentation ol ther

new poticy ditections and suggdsbons CONCUTIINY CUrrent acro-indusirial acuviies.

Indecd. cartcuitural scienced it research has olaved o crucial role i aercultur
development.  The science-based avricultural technologies which are a result of
acricultural rescarch. arg cecoptial both for an increase n productvity and  for
maintainine or. beiter. for improving the susivinabibns of natural yesources and the

CHVICOiNCiit.

Agro-industry. as it functions round the world, hins many dimensions, The analvses
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0 conclusion, o briel summan of the current fuxbings of reeei aoro-industrial
rescarch pomts to the following: expenence has shown that, to a very faree oxtent, the

promotion of agro-indusinal development ond the assurance that it provides the

-

optimad contribuiion o ccononite development depends more on o a number ol
aoropricte cconomie and other ehted policies apphicd throughout the cconomy, than
on onc particular policy o mtervention, Worldwide experience has also shown 1hat

competitive markets are the best metns of citicientv vreanizing the production and

disiribution of coods and sorvives,
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GOOD MANUFACTURING PRACTICE (GMP)
GUIDELINES FOR VIRGIN OLIVE OIL

PRODUCTION

by

Christos Petrakis
Mediterranean Agronomic Institute of Chania.
Alsyllion Agrokepion, P.O. Box 85, GR-73 100, Chania, Crete,
Greece

INTRODUCTION

These GMP guidelines represent a set of minimum standard conditions for the

production of virgin olive oil. They are to be considered as voluntary rules

and they can be taken as a reference for quality system certification.



. OLIVE PRODUCTION

Pest control is the most critical phase of olive production for both oil quahty

and safety.

1.1 Pest monitornng

Olive groves should be provided with traps for the monitoring of Dacus

oleae infestation.
Trap distribution and inspection should be recorded in written documents.

Pesticide treatment should be planned according to monitoring results.
The responsibility for pest monitering and treatment planning should be

assiened to a clearly identified person.

I 2 Pesticide treatiment

All pesticide treatments should be carried out in accordance with EEC and
national laws.
it is advisable to keep pesticide use to a minimum.

Bait treatments or biological techmques are advisable.

Treatments should be recorded in a register, which should be available for
inspection by officials and the certification institute.

The following information is to be recorded:

e pesticide product(s) employed

e treatment procedure and equipment

e average amount of pesticide per hectare or per tree

e date

e signature of the person who has carried out the treatment.

The responsibility for pesticide use should be assigned to a clearly identified

PErson.
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2. OLIVE HARVESTING

Precautions should be taken to avoid fruit breakage through mechanical

damagce and fruit contamination by soil material.

Harvesting should be carried out manually or by mechanical means.
Spontaneous fruit drep, resulting from over-ripeness or from damage by

parasites ot atmospheric agents, should be avoided as far as possible.

Olives should be harvested on nets lifted up from the ground or on other

similar matertals, so that olives avoid contact with the so1l.

3 OLIVE TRANSPORTATION AND STORAGELE

Olive transportation and storage should be considered as critical phases for

controlling both mechanical damage and temperature. LUnproper handling
during these phases can result in undesirable enzymatic reactions and the

orowth of yeasts and mouklds.
Olives should be processed as soon as possible after harvesting.

During transportation and handling of olives (truck loading and unloading,
transfers, etc.) mechanical damage should be minimised and fermentation

or mould growth prevented.

Olives should be kept in well ventilated places, at temperatures below 25° C
and relative humidity below 75%.
The direct contact of olives with the soil should be avoided and the

thickness of layers should not exceed 50 cm.

Store organisation should allow olive handling on a clear first in-first out

hasis.
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4. OIL MANUFACTURE

The critical factors of the extraction process for oil quality are time-

temperature relationship and contamination of the oil by accidental

contaminants and process aids.

4 1 Defoliation

small branches that are normally collected with olives during
erials should not

Leaves and
harvesting should be removed. The weight of these mat

exceed 1% of the total harvested.

4.2 Olive washing

The water used for washing must be potable in accordance with EEC and

national law (EEC regutation 80/778).

4 3 Milling, Malaxing, Extraction and Separation

The temperature of olive paste, o1l and process waterl should never exceed

359 C.

The temperature of heating fluid in the jacket of malaxing machines or

other plants should never exceed 459 (.

Process water must be potable in accordance with EEC and national law.

The malaxing time depends on olive variety and maturity. In any case

malaxing time2 should never exceed 90 min.

mixed with the product or

I We define "process water"” as the water that is purposefully
d for rinsing tanks and

can come ‘nto contact with it (for example: the water use

equtpment)

2 The above time of maiaxing includes the half time of milling and the half time of the

decanting



5. OIL STORAGE AND PACKAGING

During these phases the following two factors are to be controlled:

temperature and contact of oil with water, solid residues or colloidal

impurities, in order to avoid degradative (lipolytic or exidative) reactions.

5.1 Storage

During storage, oil should be kept in the dark, at temperatures lower than

250 C, in completely filled tanks.
Within 3 months of production, oil should be separated from sohd
impurities and water by decantation, filtration or centrifugation and

transferred into clean, dry containers.

5.2 Packaging

Cleanliness and integrity of containers as well as absence of extraneous
materials inside them, should be guaranteed and carefully controlled i the

packaging line.

6. OIL MARKETING

The labels on oil containers should clearly indicate the optimum conditions

(or recommended conditions) for product storage and handhing.



7. BUILDINGS AND PROCESS LOGISTICS

The following areas in the oil factory should be physically separated; - ohive

reception, storage and washing; -oil extraction and separation; - oll storage
and packaging: - packaging material and process aid storage; - bathrooms,
dressing rooms and other rest rooms for workers.

By-product storage, boiler, refrigeration plant, workshop service and
laboratories should be clearly separated from the extraction plant and olive
oil storage buildings.

tn all processing and storage rooms walls should be painted with washable,
anti-mould, non-porous coatings. Floors should be made with washable,

non-slippery, non-porous inert materials.

Special care should be taken to separate the oil factory from the fuel-oil
storehouse, refrigeration plants and sources of aerosol and smoke
contamination.

In fire extinguishers the use of freon should be avoided.

Contamination by volatile solvents used in laboratories should be avoided.

Attention should be paid to avoid oil contamination by lubricants used 1

equipment transmissions and gears as well as by water condensate drips.

A program for pest monitoring, prevention and control should be
performed at regular intervals and recorded in written documents. The

person who is responsible for this service should be clearly identified.

8. MATERIALS

All the materials that may come into contact with olive paste or oil should

conform with EEC and national regulations.

In the expression plants, special care should be taken in the cleaning and

hygiene of draining pads. Draining pads should be integral and not

deformed.

The responsibility for draining pad maintenance and hygiene should be

assigned to a clearly identified person.
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Introduction

Al industrial activities hold some aspects of 4 remarkable environmental importance
even if they are not strictly related to economical-productive factors. This awareness 1S
already consolidated 1n those dustrial sectors which are economically strong and
technologically advanced. This fact, today, should be taken into account also for the
industries processing agricultural products which are traditionally considered less

~dvanced and with a very low added value.

Another characteristic of the agro-food processing factories 1s the seasonal
operationality. The almost totality of the agriculture products, indeed, are seasonally
available and such a peculiarity doesn’t attract the investors. The result of this
phenomenon is that industries processing agriculture products are often not very
advanced in technology and their economic status is vulnerable.

The above mentioned considerations advise to take up strategic approaches and
measures that are sustainable by the all components contributing in the specific
productive process (intellectual and technological capacity, natural resources, capitals,
organisation system, civil society, quality of hfe, etc.).

Generally speaking, agro-food processing plants can arouse SOme€ environmental
problems due to the risk of pollution and degradation derving from:

o water demand

The agro-food industry 1s considered as an high water consumer. Water is used for any
seements of the processing cycle: flushing, washing, rinsing and also motion of raw
products, steam production, cleanng procedure, vapour condensation, can cooling, etc.
For this reason a processing factory must have at its disposal a sufficient amount of
good quality fresh water (with suitable chemical, physical and microbiological
characteristics). The demand in water s determined by processing factors { type of
product, technology applied, required quality of the final product) and by management
factors (adoption of a proper policy of raximum effort in the waste reduction approach
and in the largest possible extent of water reuse).

The experience allows to say that the gross amount of water used per unit of processed
product Increases proportionally with the quota of recirculated water. The percentage of
return of cooling water and flume effluents to ihe re-used water systems is significantly
increasing, indeed; in some cases 't has been observed that the recirculating quota has
reached up to four times the amount brought in as fresh water, although some factories

recirculate almost no water.

o wasfewaler
Processing water pollution is the most considerable aspect, specially when the

availability of qualitatively suitable water is limited. The water used n the processing



factories is exposed to be polluted (during the washing, internal motion, cooling,
condensation, etc. cycles) because of the soluble and suspended organic matter

discharged into wastewater through the local sewer systems.
The respect of the environmental regulations is some time rather difficult,

e solid wastes

The processing factories turn out various types of wastes related to defective parts of
raw products or to extraneous material coming from sorting and trimming, refining
refuses, packing material, etc.

Such wastes are generally classified as equivalent to the urban wastes by the fact that
they don’t contain toxic or harmful substances. Their re-usability and re-cyclability 1s the
relevant problem to keep in mind in order to reduce the amount of waste to be conferred

to landtill.

L]

® gaseous emissions

They are connected with the not recovered steam cenerated fractions or with the not
restrained volatile fraction coming from the processed agro-food products. The more
remarkable aspect, from the potential pollution pont of view, is the emission related to
the type of fuel employed by the steam generators and to the unpleasant quality of the
air due to the above mentioned volatile matter.

e acoustic pollution

can be distinguished into:

external, connected with the moving of trucks transporting raw products and with
the compressed steam emissions (with the well known whistle) and

internal, caused, in addiction to the above mentioned factors, also by the plant
engines, and by the motions of packing materal (cans and glass).

Treatment of liquid wastes

Liquid wastes can be partially or completely treated “in plant” and then discharged into
the municipal sewage system or directly let in the receiving stream. Once that the nature
and amount of waste to be handled has been determined, the company has to evaluate
which process (treatment and/or disposal) could feasibly render the waste harmless. The
intent of this paragraph is to review some technical considerations involved in making
such an evaluation.

A brief description of treatment processes that are both available and likely to be
effective will serve to suggest the range of possible treatment systems and even
combinations of systems that are available to the factones processing agriculture

products.

Preliminary Treatment
SCREENING - It is the method of preliminary treatment universally applied. Rotating
self-cleaning (1 mm) screens are widely used. The main problem is the distribution of the
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waste in order to have a flow lamination of 100 m°/h at maximum for each meter of

screen. Therefore it is important to have an serated homogenising basin from which the
wastewater can be pumped into treatment units.
OIL AND GREASE REMOVAL - Normaily the agro-food wastes do not require
equipment to handle large amounts of grease. In case that grease or oils are present in
wastes a DAF (dissolved air flotator) 18 needed,

Primcry Treatment

PLAIN SEDIMENTATION - It may serve as additional treatment for the wastewater
prior to its discharge to the municipal sewer, OI asa means of decreasing BOD and
suspended solids loads on successive treatment units, Generally only a small fraction of
‘he total BOD exists in the suspended solids fraction therefore, it seems likely that plain
clarification would not be of much value 1n reducing the BOD.

CHEMICAL PRECIPITATION - Chemical precipitation plays a negligible role BOD
reduction depending on the distribution of the BOD between the suspended and
dissolved fractions. The use of chemicals to improve the settling, allows an higher clanty
of waste water but reduces BOD only of 15-20%, whereas increases the amount of
chemica!l sludge production with magnification of the solid wastes disposal problem.
Lime has cenerally been reported to be the best chemical precipitant for such a kind of
wastes.

Secondary Treatment

BIOLOGICAL WASTE TREATMENT - The biological waste treatment 1s the only
alternative when a high proportion of the biodegradable material is in the soluble form.
The limitation of this method 1s the nsufficient nutrients present in the waste 1o sustain
biological growth. This restriction can be surmounted by adding, betore biological
treatment, adequate amount of other wastes which are rich in nutrients. Another
disadvantage to biological waste treatment is that agro-food processing operations are
seasonal. so that during start up pertods treatment efficiency is poor and needs a careful
management.

ACTIVATED SLUDGE - Activated sludge is an attractive alternative in waste
treatment. The biological solids separation problems can be assured when nitrogen
amounts is sufficient to maintain a critical nitrogen BOD ratio. The recommended ratio
is 3 to 4 kg N per 100 kg of removed BOD. Several cases of success by comoining
treatment of agro-food and domestic wastes have been reported.

PONDS - This method refers to the biological oxidation developed in ponds. The
oxidation conditions are largely determined by the organic load on the pond. The
majority of ponds utilised by the agro-food industry are of the holding type, in which
wastewater flow into the lagoon is balanced with the evaporation and infiltration losses.
This type of pond, widely used ‘n USA and absent in the Mediterranean region, has also
some logistic restrictions. The most important factors against the use of ponds 1n waste
treatment is the probability of odour development.

AERATED LAGOONS - Aerated lagoons have not seen wide application in agro-tood
waste treatment. Aerated lagoons have evident advantages over ponds in the fact that

the lagoon is maintained aerobic thereby preventing or at least minimising odour
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problems. Solids production 1s low because the aeration times employed are long (1 to
10 days), allowing the micro-organisms present to be almost completely destroyed by
self-digestion. Consequently, secondary solids separation is usually not required. The
biggest problem is that they require very large area (about 3000 m” to treat the wastes
deriving from 1500 tons/d of processed agriculture products).

Water use and reuse

Processing factory 1Is actively encaged in investigations with the aim of discovering the
ost effective and economic solutions for the wastewater disposal problems. Campaigns
for economies in water use have been particularly attractive not only for their savings in
cost of water. but also for the minor loading input 0 the receiving waters and municipal
treatment facilities.

Water reuse is now widely practised in the agro-food processing industry. Benefits
deriving from “in plant” wastewater treatment are not so obvious, particularly in absence
of quantitative evaluations of the effects of wastes on municipal treatment facilities and
receiving waters and of sound economic background for objective evaluation of
Jlternatives. The processing industries themselves, together with the communities n
which they are located, are aware of this dilemma they face and are seeking to solve it.

Treatment of solid wastes

The alternative solution for solids waste disposal are neither numerous nor totally
satisfactory. Solid waste disposal has been a much-neglected aspect in waste treatment
until very recently. Consequently, the operations that follow are only some of the
possibilities that could be conceived. and they were chosen because they seemed to be
promising as evidenced by preliminary field experience or by a favourable characteristic
of the process. For the solids wastes the lecal regulations are cenerally less defined.

VACUUM FILTRATION - Vacuum filtration is a unit operation for separating solids
from liquids. Vacuum filtration is usually realised on slowly rotating drum cylinders in a
Core or less continuous operation. As the flter rotates, the solids are scraped off. The
dewatered solids are then discarded by one of the ultimate disposal techmques.
DISPOSAL AT SEA (direct or indirect) - This alternative is still practised in many cases
although today there is a new awareness driving decision makers at a substantial
reduction of organic loading into the sea.

FIELD AND LANDFILL - A well designed landfill and proper operation of the facility
can provide economical ultimate disposal if land 1s available. Often the solid wastes
produced by the agro-food processing factories are disposed directly on land with very
Little attention or effort given to odour control. Percolation and drainage problems can
sceur as a consequence of the high liquid content of the solid wastes. Proper operations
would include the burial by a ploughing (or other agricultural practices) In order to
amend the soil, or on the other hand the periodical covenng of the solids wastes with a
layer of soil in order to ~ontrol odours, insects, and rodents.

COMPOSTING - An attractive Hethod for solids waste disposal s through aerobic

composting. There are only economic bonds nked to the seasonality and to the
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compost sale. It can be also used, together with other inert material, 1n the landfill by
covering the wastes.

ANIMAL FEED - When admitted by local regulations it is an easy way for exploiting
residues coming from the agro-food processing activities.

In the present note, only tomatoes, olive oil and dairy products processing sectors are
taken into consideration because of the shortage of time.



Environmental problems existing in the tomato processing sector

Water requirements

The tomatoes processing industry is one of the greatest water-consumers among the
agriculture products processing factories. The different water use purposes and the
related requirements are described in the above introduction. For installing a tomato
processing factory it is necessary to dispose of a sufficient amount of fresh water of
good quality Some factories having abundance of water and inadequate water
management pertormance ceach a water demand of the order of 25 m3/t of processed
‘omatoes. This amount is 3-4 times the water strictly needed.

A preliminary eftorts should set the course for an adequate water use and reuse within
the entire processing cycle. Reused water can modify significantly the total water used
process, and 1ts characteristics are important for identifying the ‘operational effects on
waste typology. Flow measurements <hould be made on all important streams 1n order 10
aliow the computation of true tlow balances in the plant. The amount of water reused of
recirculated varies widely among factories, but generally it 18 devoted for raw product
preparation.

From the qualitative point of view t is necessary to have a completely suitable water
(both from the chemical and the bacteriological aspects) for first washing, flushing and
particularly for final rinsing of raw tomatoes, can cooling or for direct water
employment as ingredient (production of brines, dilution of paste in order to produce

Juices, sauces, ketchup and so on), while water temperature is very important only when
water is employed tor vapour condensation in evaporators or in cooling plants.

Polluted eftluents

As already mentioned, tomato processing industry uses a great amount of water: part of
this (sterilisation, cooling, vapour condensation waters) returns mainly unmodified to the
streams and, on the contrary, part returns polluted by orgamc substances which are
normally quickly biodegraded (simple sugars, organic acids, etc.) by means of the
spontaneous micro-hydrosphere present ‘ streams. In this case, a sufficient amount of
oxygen dissolved in the receiving water is needed, with the negative consequence that,
those oxygen values , any other higher form of lite is not allowed and the biological
halance of the stream is altered. The natural self-depuration of the streams is, some
times. seriously compromised by the excessive amount of wasted organic load. When
the dissolved oxygen 15 not enough for the depuration of the organic matter present n
the receiving water, the organic substances undergo the action of anaeroblc micro-
organisms with the production of bad-smelling compounds (anoxic conditions) which,
sometimes, can reach intolerable concentrations.

The liquid wastes and the related organic load are in strict dependence on the kind of
processing, on the features of the raw tomatoes and on the factory management,
therefor, it is rather difficult to cive general referring data. Only the expernence
~ccumulated in several factories, allows however to take as a basis guide figures that can
be taken as datum-point or, at least, as schievable situation and goal.
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Concerning the liquid wastes, it has been estimated that 2 volume of 10-13 m’/t of
processed raw tomatoes (for tomato paste production) 18 discharged, whereas for other
products (peeled, whole and chopped, canned tomatoes) the volume could be reduced to
6-7 m'/t of processed raw tomatoes.

As to organic load, the situation is exactly the opposite. The organic load for paste
production has been evaluated in 4,5 kg of COD/t of processed raw tomatoes and in 9
ke of COD/t of processed raw tomatoes tor the other productions. Finally the BODS
concentrations in liquid wastes 1 evaluated in 200-300 mg/l for tomato paste and in
700-1100 mg/1 for other products.

Moreover, by considering that 1 kg of COD corresponds to about 0,9 kg of organic
<ubstances and that, in tomatoes, 5% of weight represents the organic fraction, the
tomatoes lost, through wastewater, is respectively (in the two considered processing
types) about 81 kg and 162 kg per ton of raw tomatoes.

The seasonality of tomatoes processing requires a wasting of the polluting substances 1n.
a very short lapse of time This aspect can give 11s¢ to Some problems in wastewater
treatment either in the case of "in-plant" treatments Of in the case of a common
treatment with the urban wastes (the equivalent inhabitant value of a factory processing
an average of 1500 t/day of tomatoes for paste 1s of the order of 70.000 in the season,

and practically O out of season).

Liquid wastes produced

Tomatoes processing factories have been faced with the fact that both water supply and
liquid waste disposal influence the operational COsts. While water saving techniques have
often resulted in lower production cOSts and sometimes have mitigated the pressures oOn
wastewater treatment facilities, these techniques not always have been sufficient to
insure the desired pollution control. Moreover the concomitant of changes in waste
typology and of rise i1 total waste load have shifted the attention to satisfy the treatment
needs through adequate services assured by municipal facilities in alternative of "In-
plant”.

Wastes are produced during tomatoes processing hnes (delivering, unloading, stockage,
flushing etc.) The quantity and quality of wastes are basically correlated to the quality of
raw tomatoes and above all to the fractions of MOT (material other than tomatoes, both
vegetable and mineral), rotten and crushed tomatoes. .
The wider use of mechanical means of picking has nereased the amounts of soil and
organic solids ;ncluded in the delivered tomatoes, with the result of a higher organic load
from damaged or spoiled raw fuits. This trend has also increased the amounts of water
necessary for washing and cleaning tomatoes.

A common method is to drop the product directly into a water tank where the product 1s
separated from the remaining leafy and stem material. soil residues, seeds, and pesticide
residues.

Flume, belt, and pump transport SyStems are the common means for conveying the
product through the various processing operations. Flume transport requires much
greater quantities of water than either of the other two methods and produces

correspondingly greater wastewater volumes, as well as resulting 1n greater leaching of
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organic Into the waste stream.

The pieces of crushed tomatoes, the spoiled part of rotten tomatoes, the MOT (resulting
from the hydraulic unloading, transport, flushing of tomatoes) are wasted in liquid
effluents and the most of organic matter is solubilized, only a little part {10%) 1s kept by
screening equipment.

Other wastes are much more dependent on processing rather than on raw tomatoes
quality.

In case of juice, puree and paste mamufacture, wastes are produced during the juice
extraction and refining. The separated seeds and peels can be used as animal feed and
are classified as “by-products”. In these operations also green and unripe tomatoes are
separated even 1n the absence of sorting.

For the canned peeled tomatoes (whole and chopped), wastes resulting trom sorting,
grading and trimming operations consist of whole pieces, miscellaneous crganic and
juice. Separations as to quality of the product are most often done by hand, while size
separations are done mechanically. The purpose of these operations 1s to sort for size,
maturity, and blemished units and to remove removal the unwanted portions of the
product. The waste flows from tomato sorting and trimming operations accounts for
only 4% of the total waste flow and 1% of the total BOD and suspended solids loads.
The fruits sorted by hand can be reused in juice extraction or discharged as by-products
for animal feed. The peels and the fruits crashed during peeling can have ditterent
destinations depending on the peeling technique used. Mechanical peeling gives the
hicher vield in peeled tomatoes and consequently the lower losses of organic matter
(cause of pollution); pressure peeling produces more losses of orgamc matter. Moreover
peel removing with hot lye solutions produces an increase of the pH of the plant
effluents and contribute a major fraction of BOD and suspended solids to them.

The peeled tomatoes are transported to the cutting or pulping (chopped) segment and
subsequently to the canning area, as well as the peeled whole fraction, where they are
placed in containers which are then filled with juice. Spillage ot product and hiquid are
the major waste sources in the packing operation.

The canned tomatoes are then heated in continuous cookers for stabilisation. Than the
sealed are cooled by large volumes of chlorinated water. In this case a little orgamc
contamination ot the water may occur.

An example of treatment plant for a medium size tomato processing into paste:

The aerobic treatment appears as a suitable process since the operational season is very
brief and the paste tomato processing wastes present a high biodegradability of pollutant
substances, absence of toxic compounds, high effluent volumes discharged and relatively
low concentrations of BOD.

The choice is also linked to economic (lower investment costs) and logistic factors (the
activated sludge plant is extended in horizontal); suitable are the forced aeration systems
(the surface and submerged turbine aerators are preferred for lower costs, the
compressed air diffuser would be better in colder temperature seasons) even if 1S more
and more largely used the pure oxygen both as source of oxygen and as additional
source for particular over-loading periods.
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The chemical treatments often do not allow to reach the parameters fixed by local
regulations because it doesn’t reduce the amount of organic dissolved pollutants present

in tomato processing waste (namely monosaccaryds) and because of the raising
difficulties in finding correct disposal for chemical studge obtained by the sedimentation
of suspended solids (about 2-3% of the volume of waste treated).

-

The more exploited flow-sheet of hquid waste treatment for tomato processing tactory
foresees this steps:

- large bar screening;

- aerated homogenisation basin tor flow equalisation,

- rotating screening self cleaning with medium size screen (1 mm),

_ aerobic treatment (activated studge);

- secondary clarifier;

. stabilisation, dewatering and drying of sludge tor easter disposal.

The example presented is just an illustration of the possible techniques and procedures.
virtually all industrial waste problems are unique and should be treated by taking into
consideration their specificity.

Olive-oil production and related environmental aspects

The olive tree cultivation and the olive-oil production are very old traditional activities in
the Mediterranean region. The total plantation in the area has an extension of about 8.5
million Ha. The Mediterranean average production of olive-oil amounts up to 2 million
tly. 95% is produced in Italy, Greece, Spain and Tunisia (about 8 million Ha of olive
trees plantations). The consumption of olive-oil is raising year by year because of its
increasing presence in the human diet. Today olive-oil represents an 1mportant source of
‘he Mediterranean income that is estimated in about 4,000 million USD/y.

The systems in use, for olive processing, are:

Traditional olive-mill (in which all the phases listed below are well distinct and some
water addition is required during milling and mixing phases)

Continuous cycle olive-mill (in which milling, mixing and centrifugation are
continuously performed, spent-olive and vegetable-water are not separate and the
advanced centrifugation technique separates a pretly good quality water that can be
also used in the washing phase).

The processing phases n an olive-mill can be summarised in: olive reception (the
<uitable wait before processing is less than 24 hin order to avoid some fermentations
that can affect the oil quality), leave stripping, olive washing olive milling, paste mixing,
extracted liquid centrifugation, virgm olive-oil classification, virgin olive o1l storage.
Water requirements are concentrated in the washing phase in addition to what has been
previously mentioned.

The productions coming out trom the olive-mill are essentially three:

- virgin olive-oil which represents the real product

- spent-olive which are formed by the fibrous part of the fruits, by tragments of olive-




stones, by residuary olive-oil (2-5%) and by water (both the vegetation one and the
added one during milling and mixing)

- vegetable-water with high content in organic matter (glucides, oily substances, organic
acids, phenolic compounds, minerals compounds) and high COD (60-185 o/1) and
BODS5 (14-75 g/l) values. The regional pollutant loads corresponds to 8-10 million
equivalent inhabitants. The related pollution can cause a negative impact by affecting
the flora and the fauna living in the river or stream environment and by baring the local
superticial water from other uses. Moreover the vegetable-water is discharged in a very
short lapse of time and in a small geographic area.

The experience accumulated in the past vears, when these wastes caused btg problems in
the environment and by the treatment and disposal plants, has suggested to invest
attention towards the environmental impact minimisation. Since few years, both spent-
olive and vegetable-water are considered as by-products. ‘

Indeed, after extraction of the residuary oily components which is performed for the
rectified olive-oil and margarine production:

- spent-olive 1s used as fuel biomass, but other technologies submit it to a separation
process of olive-stones fragments (their caloric power is about 3,000 kcal /kg) and the
remaining part is used or as compost or as cattle fodder or, after pelletization as animal
feed in general.

- vegetable-water 1s mainly used in fertilising irrigation.

The vegetable-water spreading practices should assure an homogeneous distribution
and imbibition without any risk for the water quality supplied to human consumption
and for its soil superficial run off. By taking in mind these aspects, some objective
limitation in the spreading practices have to taken into consideration.

T'hose limitation are for lands which are very untied and permeable, which have the
water-bearing stratum at a depth less then 10 m, which are situated at a distance less
then 300 m from inhabited places or safeguard areas for the water getting zones, which
have a slope exceeding the 10%, which have outstanding cultivations, and which are
frozen, snow covered or flooded.

Also some ground acceptability limitations in vegetable-water spreading have to be
taken nto account. The average amount used of vegetable-water coming from
traditional olive-mill is 30-50 m’/Ha/y and 60-80 m’/Ha/y for the continuous cycle one.
Lhere are also some recent technological experiments concermng the optimsation of a
treatment plant focused to energy recover through the fermentation of the glucides
contained in olive vegetable-water. The alcohols produced should be burned for heat
or steam production.

Environmental problems existing in the dairy products processing sector

Unlike the other examples previously described, the industry producing dairy products 1s
not strongly influenced by the seasons, only a seasonal fluctuation in milk production
can be recorded.

Concerning the water demand this industrial sector is less water-consumer compared
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with the previous illustrated examples. Water is essentially used for the cheese
packaging phase, in cleaning the factory equipments, the containers of the final products
and the working areas. The final products are not subject to thermal treatment, as in the
case of tomatoes products, for this reason it is very important that very good quality of
fresh water is available. Water reuse 1s limited and the water demand is inelastic also for
the quantitative potnt of view. |

Wastewater 1s characterised by an important organic component (soluble, suspended and
also emulsified).

A case study performed by a large Egyptian factory processing milk
The factory, processing about 7,200 t/y, produces pasteurised milk, white and blue
cheese, yoghurt, sour cream, ghee. The found problems have been:
solid wastes bulked in the loading area and in other open areas with hygienic and foul
odours problems and premises appearance impairment '
_ overflowed and wasted milk during the filing operations with some hygienic problems
large leakages of milk in the packaging and refrigeration units with the same hygienc
problems

scarce renewal and maintenance of tne boiler station with consequent high fuel
consumption and burned-gas emission
exhausted lubricating oil discharged into the factory sewers, frequent obstructions have
caused the poor running of the sewage system and the production of foul odours.

Particular attention has been focused rowards those actions that could be carried out at
low costs:

energy conservation - 1he efficiency of the boilers has been improved by optimising
the fuel carburation (the fuel consumption has been reduced by 60 t/y) and by updating
‘he feedwater demineralisation unit in order to prevent the boiler scaling (16%
increasing in boiler efficiency)

better housekeeping - Several actions have been carried out with the aim of
contributing in saving material and pollution reduction. The maintenance improving
and the upgrading of operational units and buildings have allowed a better waste
management. The improvement of the sewers system lets a better management of the
wastewaters, an accumulation of about 0.75 t/m of exhausted lubricating ol and an
amount coliected of about 60 USD/m efticiency. The installation of level control valves
in storage tanks has produced a saving of about 350 kg/d of milk and consequently a
reduction of the related pollution and hygienic problems. The upgrading and delocation
of the raw milk storage and dairy product refrigeration units have produced reduction
of about 3.3 t/m of spoiled or lost milk.

reuse/recycling - The reusing ot about 50% of the permeate, which has a high lactose
concentration, has replaced the use of fresh water in the white cheese packaging phase
(about 2.200 m/y of fresh water has been saved and it has been recorded a reduction

of 50% of organic load in wastewater).

The scope of the illustration of this case study is only to offer a tool of reflection on
order to participate the experience accumulated by the Egyptian producer of dairy
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o identify the several opportunities

products. With this ‘ntervention it has been possible t
efficiency and to obtain economic

in order to prevent pollution, to Increase the process
benefits in a very short payback period.



Conclusions

The aim of this note is the operators <ensitisation on the feasibility of the different

options that ca be implemented in order 10 facilitate the adoption of the most advisable
strategies and opportunities. Many faced aspects could appear obvious for many people.

The only important thing 1s that the following few concepts can rematmn’
_ the agro-food industry processing several agriculture products has important pollution

problems;

_ the loading wastes {hydrauhc and organic) are very variable in relation to raw material

he applied technology and to the

o

processed, to the type of finished products; to t
general factory's management,
the wastewaters treatment can be easily managed only it the characteristics of

L

contained wastes is well known;
_ the cost of the wastes ireatment 15 100

effective;
- the wastes, that till now have been

are actually a resource to be exploited,
- the importance of maximising the re-use of wastes (use of by-products)

_ the number and the capacity of the landfills are so limited that the only sustainable
solution is the reduction, at +he maximum extent, of the amount of wastes to confer on

It
) in agriculture 1s sound when §

_ the reuse of wastes (by-products
available in the surrounding areas and developed agricultural activities

it.

high and each umt spent for it must be very

considered as a cost of the whole processing cycle,

ufficient land 18
are practised on
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TOWARDS WATER SECURITY IN THE MEDITERRANEAN:

A FRAMEWORK FROM VISION TO ACTION
by
Atef Hamdy' and Cosimo Lacirignola®

In the Mediterranean awareness is growing that water is scarce and precious
resource which must be carefully managed if frightening future water crisis are to be
avoided. lt1s well recognized that secure livelihoods, strong economics and sustainable
ecological systems 1n the region depends on the availability of water and principles for
its management those have been globally agreed. The urgent challenge that remains is to
translate these agreed principles into practice.

Although many countries and organizations have begun to put into practice some
of the principles of these international agreements, the degree of commitment and level
of action has varied considerably from country to country and from one sub-region to
the other. The present level of commitment is inadequate to cope with the growing
stress on water resources and poor service provision. Much more needs to be done and
at a faster rate, to respond to the critical water insecurity which threatens the majority of
developing countries of the region.

The term water securily aims to capture the complex concept of holistic water
management and the balance between resource protection and resource use. Water
security needs to be considered at local, national and regional levels together with the
improvements in health, education, energy and food secunty. Increased water security
can avoid threats from pollution and support the overall goal of poverty alleviation,
improved human well-being, productivity and capacity alongside environmental
sustainability.

A new beginning is clearly needed to avert crises and to change attitudes and
mobilize people and resources towards the goal of water security for all. This 1s
everybody’s responsibility and demands a new way of thinking. The thinking must be
based on integrated water resources management, participatory approaches to

governance, and recognizing the economic and social aspects of managing water.

' Director of Research, CIHEAM, Mediterranean Agronomic Institute of Bari (IAMB). Italy
* Director, CIHE AM. Mediterranean Agronomic Institute of Ban (JAMB), haly
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Everyone has a role to play: governments as enablers and regulators, with
communities and the private sector acting as engines of transformation on the ground.

Governments of the region should establish their own national water security targets

related to reducing absolute poverty, improving health and maintaining environmental
resources.

These targets need to be clearly defined, indicators developed and a monitoring
system established so that progress can be measured. Meeting these targets will be a
tough challenge, but they are achievable if the commitment is made and the resources

provided.

Key issues on water in the Mediterranean coun (ries

Nowadays, most countries in the region share similar issues and problems in water
resource management, but priorities change with changing regional and international
economic, technological and political realities. They range from counter productive
strife for limited fresh water resources, to rapidly increasing supply costs and unchecked

water pollution. The key 1ssues on water in the Mediterranean region are synthesised 1n
Box 1.

Box 1 — Key issues on water in the Mediterranean region
1. Water scarcity and population growth
2. Mismanagement of water especially in the agricultural sector

Problems of trans-boundary rivers

4

4 Limited of information on water resources

Water policy overlaps

t

Water quality degradation and water pollution
The growing gap between water supply and demand: the structural imbalance

Water management authorities: roles and functions

o e N9

Limited of awareness of water tssues
10. Lack of funds for water development
1 1. Capacity building and institutional development

12. Inadequate consideration of the private sector and gender i1ssues in water
management




Water scarcity and water abundance

Mediterranean water resources are limited, fragile and threatened. They are
already intensely utilized, especially in the South and East, and they are often badly
atilized. Natural input {renewable water resources is shared very unequally between
countries and population: 72% in the North, 23% in the East, 5% in the South).

Water shortage is not a new phepomenon in the Mediterranean countries. What
is new, however, is that it is occurring in an increasingly changed environment and this
makes it more serious and long lasting. Nearly everywhere, relatively severe yearly
long droughts occur at least every ten years. Consecutive drought years are noi
infrequent in the Mediterranean. The last decades, most Mediterranean countries have
experienced memorable long-term droughts, for example: 1980-1985 1n Morocco;
1982-1983 in Greece, Spain, Southern ltaly and Tunisia; 1985-89 in Greece; 1988-92
‘1 the Mediterranean France, 1989-91 in Cyprus; 1990-95 in Spain and Morocco; 1993-
95 in Tunisia; 1995-96 in Sardima; 1995-98 in Cyprus. Such surveys clearly highlight
the vulnerability of water supplies even in the Northern Mediterranean countries which
had always relied on adequate per capita of rainfall.

The overall prospective analysis focussing on future draw-off as compared to
available tesources, “exploitation index” (fig. 1) indicates that the Mediterranean

countries could be roughly classified into three groups.

The first group consists of countries where water availability will remain
adequate up to 2025 and beyond, and where there is even a fairly comfortable margin
for increased per capita draw-offs. This group includes some with low population
growth (France, ltaly, ex-Yugoslavia) and some with stronger population growth
(Albania, Turkey, Lebanon). Maintaining this margin will require efforts to develop and
manage water, and to preserve appropriate quality, which will be necessary tn any

event.



Water Draw-off in the Mediterranean Area
(annual withdrawal as percentage of resources)
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Figure 1. The index of water use for each country

(annual withdrawals as a percentage of resources).

Secondly, there are countries where water availabihty, although still adequate at
present, will drop considerably (Spain, Morocco, Algeria, Cyprus). Any significant
growth 1n the per capita draw-off would put these countries quite quickly in the critical
situation being faced by the countries in the next group and would call for solutions

other than conventional hydraulic works.

Finally, there are some countries where current water availability is already
hmited or neghgible. As from the year 2000, the exploitation indexes will exceed, or
will have already exceeded, 100 per cent. These include countries where population
growth 1s low (Malta), average (Israel, Tunisia) or high (Egypt, Syria, Libya). In order
to meet demand, per capita draw-off on conventional resources will probably have to be
reduced through wvarious incentives, or else the country will have to fully use

particularly in agricultural sector the non-conventional water resources.

The analysis clearly indicates that in the approaching year 2000 and beyond in
the southern Mediterranean countries, the water demands will fast approach the limit of
resources and the majonty of these countries could enter a period of chronic shortage
during the nineties. These countries will be facing several similar problems at the top of

which we will find:
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e Declining water resources per inhabitant both in terms of water availability and water

withdrawals. It is expected that the available water/capita will be reduced by nearly 50%
of the present one (Fig. 2).
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Renewable Fresh Water Availability Per Person in
the Southern Mediterranean Countries, 1990 to 2050
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Source: United Nations Population Division, 1994
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{cubic meters)

1700-Periodic
Water Stress

1000 - Chronic
Water Stress

Elaboration: CIHEAM/MAI-Bari

Figure 2, Water Availability per Capita in the Mediterranean Countries

(Source: United Nations Population Division, 1994)

e Exploitation of water at a relatively high rate with the nsk of water quality deterioration.

o Excessive reduction in water withdrawals per capita, which will impose its significant

effect on the water sectonal use, creating notable competition and conflict among users

in the various sectors and of the irrigation and domestic sector in particular. Prniorities

will be given to satisfy the drinking water demands on the expenses of the available

water allocated for the irrigation sector with the consequence of less irrigated surface

and more land degradation.

e Progressive degradation in the quality of available water resources because of

increasing waste load discharged into water bodies and the atmosphere.



Concerning water abundance, particularly ‘in the Northern countries relatively

sich in water resources, natural water 1S not only threatened, it 1s also threatening.

Floods caused by violent surges in Mediterranean water COurses as well as land slhides

and mud-slides caused by extreme rainfall levels, represent the main risk of natural
disaster in the region. Moreover, these risks are amplified by the growing concentration
of population and human activity in exposed areas. During the 20" century, at least
fheen floods each took more than 100 to 1000 victims in Mediterranean countries.
Preventing these risks is a major objective of water management, along with the
mobilization of resources in a large number of Mediterranean basins. Natural water also
attacks the environment. Soil erosion caused by rainfall and uncontrolled run- -off has

been a constant problem ina number of Mediterranean where it serves to increase the

regularity of water flow.

Demographic burden and explosive urban growth

Population issues are dominant factors in economic, social and environmental
changes.

According to the United Nations (UN) estimation, the total population of the
region will rise from 420 millions inhabitants in 1995 to 446 millions 1n 2000, to 508-
579 millions in 2025. The Northern countnes of the basin from Spain to Greece, will
account for only about one third of the total population in 2025, whereas, on the
contrary, the countries South and East of the basin, from Morocco to Turkey, will
contribute by nearly two thirds of the rotal Mediterranean population in 2025 (fig. 3).

We are, therefore, confronted with two fundamentally difterent dynamics. A
young and rapidly expanding population with an average 3% yearly in Southern Eastern
countries, and an aging population with low growth rates in the North. In some .
countries, like Italy for example, upper limits have been reached and the population 1s
now decreasing. These changes have an important impact on employment, food supply,
health care charges, land use planning, environmental pressure, pollution and, of course,

on water demand.
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Figure 3. Population in the Mediterranean countries - Evolution trends 1990-2030
(source: United Nations Population Division, 1994)
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The sequences of this high population growth rate with an average of 3% yearly
in the southermn countries of the Mediterranean will, as well, increase the total water
requirements. Furthermore, past experience indicates that, as the standard ofliving
Increases, so does per capita water requirements.

Rapid population is always linked with a fast urbanization (Fig. 4). Urban
growth will be explosive 1in the southern and eastern countries where it is, on average,
five times faster than it wasin Europe in the previous century. The rate is not the only
factor to be considered. The size of urban population will be very large: 200 million
more urban inhabitants in 2025 in the south and east of the basin, i.e as much as the
total urban population in the Mediterranean region at present. The urban population of
the Mediterranean basin could, in fact, number between 380 and 440 millions compared

to a hittle over 200 millions today. Generally, the annual growth of urbanization is high

tn the Mediterranean region, but it 1s much higher in the south (4.5%) with respect to
the north (2.8%).

Rising water demand

This population increase with high urbanization rate, will impose serious stress
on the fresh water resources particularly with consumptive uses in the developing
countries of the Mediterranean region. This will be normally reflected on the
sectonal water distribution and its use (table 1). Under such conditions, Southern and
Eastern Mediterranean countnies will experience difficulties in ensuring self sufficiency

In meeting agricultural, domestic and industrial water needs. The supply of drinking

water to urban areas will be one of the most critical problems in those countries.

Table 1 — Current sectonal water demand in the sub-regions of the Mediterranean

Water Use Sector (km3/year)

Sub-regions | Communities ; Agriculture | Industry Energy Total
power Plants

North 23 65.5 20 47 155.5

East 7.5 43 4 0 54

South 7.5 72.5 9.0 0 80

Total 38 181 33 47 299

% of Total 12.8 60.6 11.0 15.8




In this context of scarcity, the demand for water is high. Today, the region uses around

300 bilhions cubic meters.
Based on national statistical data concerning changes in water demand per inhabitant for
A1l uses in recent decades, the following water demand features could be outlined:

e iwo out of three Mediterranean countries nOw use OVer 500 cubic meters/year per
inhabitant, mainly because of intensive irrigation. But these per capita demands are
irregular and extremely varied. from a little over 100 to more than 1.000 cubic meter per
year.

Generally, demand has doubled since the beginning of the 20" century and increased by
60% over the last 25 years.

«w e Demand is crowing very slowly and tending to stabilize or even fall in Northern
countries (in line with demographic changes) and 1n some Southern countries (where
demand is regulated due to water shortages in Cyprus, Israel and Malta).

e Demand is growing in the other countries but. actually, falling on a per capita basis.
However, in some countries demand per inhabitant is still growing —either because
demand is still low (Algeria) or because waier development schemes and, particularly,

irrigation are developing more rapidly than the population itself (Lebanon, Libya and

Turkey).

Limited of information on water resources

< A basic problem in the Mediterranean region is inadequate knowledge both of
the natural and potential water resources and of present and forecasted water demand.
The supplies of water resources are controlled by a set of stochastic variables. It 1s thus

essential to know not only their average values but also their spatial and temporal

distribution.

Efforts must be intensified to gather ¢ ndamental water data, organize them 1nto
wsable and accessible forms, and disseminate them to all who need them. Regional data
collection and sharing is an important part of the rational management of any resource.
Basic water resources data must be considered, classified or withheld from other
nations. Unless nations share hydrological data, no satisfactory agreementis Ofl
allocations, responses during shortages, flood management, or long-range planning can

be reached.

"l
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Data management is a main 1SSu€ and ar essential one for making reliable

predictions of supplies to formulate allocation strategies.

Modern computerised data processing systems need to be installed, with the
training and manpower development programs that they imply, for water data base

development, for water management, and for timely dissemination of information.

An integrated regional information system is needed to regularly record and
disseminate climatic data, including rainfall, and data from hydrological networks and
river gauging stations as well as those on groundwater and land use planning. it would
be a benefit for the region to establish an ‘nstitutional framework for conventional
remote-sensing data program and the use of Geographic Informatipn Systems (GIS)

technology to set up the required data base for hydro-meteorology and water use.

Mismanagement of water especially in the agricultural sector

Average losses in irrigation projects (Fig. 5) suggest that only about 45% ot water

diverted or extracted for irrigation actually reaches the crops. But losses vary widely;

‘hose in the conveyance system taking the water to the irrigation site may vary between

S and 50 percent.

Irrigation system

losses 15%

Water effectively
used by crop o | e e
i50, 7 | EEEEEET i Field application
> I R S losses 25%

Farm distribution

losses 15%

Figure 5. Average losses of irrigation water

Low irrigation efficiencies can be primarily attnbuted to water mismanagement
(Fig. 6), in addition, to technical problems of conveyance, distribution and on-farm
application as well as to the poor maintenance of irrigation structures, often caused by

inadequate resources for operation and maintenance.

LI
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Therefore, there is much concern in the countries of the region that urigated
agriculture will first and dis-proportionally be affected by increasing water scarctty and
crowing demand by other sectors. Agriculture will indeed have to compete with mgher
value uses, if market mechanisms are permitted to play. The World Bank (1994) comes
to the conclusion that in the light of the high opportunity cost of water and the lack of
economic opportunities to increase supply on a large scale, agriculture will inevitably
have to release freshwater resources to other sectors of the economy over the long term.
Most of the water saving to meet the growing water demand inthe municipal and
industrial sector would be made in the agricultural sector. This is not only because
irrigation takes the highest share of total water use, but also because it has considerable
potential for efficiency improvement. Assuming a typical situation where 80% of total
water use is for agriculture, a 10 percent increase in the efficiency of irrigation would
provide 50% more water for municipal and industrial use (Hamdy and Lacirignola,
1995). This is a good illustration of the potential for water saving 1n agriculture and the

need to press for it.
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Figure 6. Mismanagement of water resources

Contrary to many popular articles, agriculture will not necessarily die if it receives

less water. 1t has been shown that micro-irrigation, for instance, can save about 30 to



50% of water on the farm and together with bettér agronomic and culture practices, it

can at the same time, double or treble yields per umt of water.

Inefficient use of irrigation water not only makes it necessary to divert and/or pump

large amounts of water, but it also results in environmental degradation with such

phenomena as water logging, salinization and pollution, and in health risks, as apparent,

for example, in the increased incidence of vector-borne diseases.

Water quality degradation and water pollution

In nearly all the developing countries, including the Mediterranean ones, water
quality programmes are either in their infancy or even non existent. A reasonable clear
and detailed picture of environmental issues confronting the land and water sectors does
not exist, nor any accurate estimates on the cost of land and water degradation to the
national economy. The cost 1s already stgnificant at present, and if no drastic actions are
taken, the existing trends show that it 1s likely to become even higher duning the 2000s.
[n addition, the status of water pollution and the extent to which water quality has been
impaired for different potential uses simply are not available. On the basis of anecdotal
and very himited information available, it can be said that the problem 1s already very
serious near urban centers, espectally for groundwater and lakes and for some rivers as
well. 1t should be noticed that, once the groundwater is contaminated, it cannot be easily
decontaminated.

Nowadays, water pollution is already a serious problem in the majority of the
developing countries: a large percentage of wastewater is untreated, and this 1s directly
discharged in the water courses, irrigation canals and drainage ditches. While one can
question the actual percentage figures, there is no question that a very high proportion
of domestic and industrial effluents are untreated at present. Increased pollution from
industrial and domestic sources, if allowed to grow unchecked, is hkely to reduce the
amount of water available for various purposes used in the future.

At our present state of knowledge, we simply do not know the extent of

contamination that has already occurred and which may render some water sources

unusable in the future without expensive treatment. Protection of water resources, 1f not
receiving a prionty consideration, will be a major cause for water scarcity in the region.
In addition, the total economic and health costs to the country due to unchecked

pollution would be unbearable.
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The growing gap between water supply and demand: the structural imbalance.

The dominant fact which will be strongly evident over the next few decades is the
structural imbalance between the constantly increasing demand for water to meet the

needs and the natural available water resources.

In some Mediterranean countries, the imbalance will appear around the year 2000
and beyond, whereas in the majority of countries in the Region, the water demand
already approached the limit of resources and these countries have entered a period of
chronic shortage during the nineties. These countries heretofore have been facing
several similar problems that could be outlined as follows (Hamdy and Lacirignola,
1993; 1997; 1999): -

) declining water resources per inhabitant both in terms of water availability and water

withdrawals. It is expected that the available water per capita will be reduced by nearly

50% of the present one,

_) exploitation of water at a relatively hich rate with th e  risk of water quality

deterioration,
-) excessive reduction in water withdrawals per capita, which will impose its significant

effect on the water sectorial use, creating notable competition and contlicts among users

. the various sectors, in the irrigation and domestic sectors in particular. Priorities will

be given to satisfy the drinking water demands to the expenses of the available water

allocated for the irrigation sector with the consequence of less irrigated surface and

more land degradation;
») progressive degradation in the quality of available water resources because of increasing

waste load discharged into water bodies and the atmosphere.

Water shortage in the Mediterranean region has traditionally been addressed by
increasing the supply of water. The most common approach was to extend exploration
and make massive investments in water resources development. Over the years, the
most attractive alternatives for the development of water resources infrastructure have
already been implemented and in many places it is hard to think of feasible alternatives
for a further increase of supply. In addition, the cost of developing less accessible water
will be high and the process is time consuming. The environmental and human costs of

projects can also be enormous.

This evidently confirms that expanding the supply in real terms, is unlkely to

effect dramatic changes in the future and meet water demands.

| B



As a consequence, further development should be shifted from supply -oriented

measures to demand- oriented measures.

One of the fundamental changes required is a shift from preoccupation with
development of water resources major construction programme towards a more

balanced approach which emphasises:

allocation of an essentially fixed supply of water resources among rapidly growing and

competing demands;

demand management strategies that involve policies and activities to reduce per person

or unit-of-activity use rates especially for urban areas and agricultural sector,

technologies and institutional 1nstruments which together will enable principles of

demand management to be integral to the allocation and management of water,
economic and financial instruments and regulatory and legal frameworks.

These issues cannot be addressed by the present fragmented approach. The
dilemma to produce more in 2 sustainable way with less water points to the need tor
water demand management. 1t addresses the ways in which water is used and the
various tools available to promote more desirable levels and patterns of use. It
incorporates aspects of conservation and efficient use which are essential for reaching a

ceasonable balance between demand and tinite supplies.

Water Management Authorities: roles and functions

In spite of complications that characterise the water issue and the challenges that 1t
faces, the authorities concerned with water affairs in most of the Region have remained
generally with poor infrastructure. They deal, most likely, with water resources froma
more engineering point of view which lacks the broad spectrum vision. The latter takes
into consideration the close inter-relationship between water resources and the
surrounding environment, not neglecting the increasing socio-economic activities which
began to result 1n some negative 1mpacts threatening the environment such as
desertification and deterioration of water quality. Therefore, countries of the Region are
urged to exert utmost efforts for improvement of water resources management and
cationalisation of water use by re-structunng the institutions responsible for

development and management of water sector.

In order to achieve improved water management, SOmMe of the operation and
maintenance responsibilities should be gradually transferred to the water users and

beneficiaries; farmers should be encouraged to form local water users associations
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through which planned programmes could be implemented such as: on-farm

maintenance equity of water distribution, financial sponsorship of operation and
aintenance works not depending solely on the government budget but rather taking

nto consideration the one-site conditions of each territory.

Limited awareness of water tssues

One of the obvious phenomena in some of the countries in the Region is the high
prevalence of illiteracy and unawareness of water beneficiaries (agricultural sector).
This problem stands as a barrier against the agricultural extension methods and
awareness campaigns organised for covering information on the most appropriate water

use techniques.

Appeals to the public through public awareness campaigns, education programs
and similar initiatives could have a potential role to play in changing the human
behaviour related to water conservation and use. These public awareness tools 1n large
measure costless, they should invariably receive priority and should always accompany
other programmes to increase efficiency and/or conserve supplies in the Mediterranean

region.

Lack of funds for water development

Some countries in the Region suffer from the lack ot funds necessary to establish
water resources development programmes and projects, which 1if not seriously
considered would  otherwise lead to aggravation of the economic problems.
Consequently, those countnes are obliged to resort to loans from external sources which

might lead to unexpected social and economic burdens.

Upgrading the efhiciency of existing water supply systems, both irrigation and -
municipal, and undertaking new vestments to meet the rising demand for water will
require funds that are not easily available under current meagre financial resources and
still competition for budgetary allocations. In almost all the developing countries of the
regcion where major rehabilitation or modernisation of water supply systems are needed,

financing is a principal constraint.

Major emphasis should theretore be given to developing new sources of funds to
supplement the traditional heavy emphasis on national budgetary allocations. Building
the necessary institutional capacity and generating support and participation by

stakeholders in assuming financial responsibility, although critically important, will be a
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difficult and time-consuming process. Inevitably, therefore, national funding will
remain a primary requirement. Given the acute economic difficulties faced in many

countries of the region this will in turn require continued heavy dependence on foreign

sources of assistance. The contribution of the donner agencies to water development and

conservation efforts, and its role in mobilising foreign assistance from other sources,

will be a significant factor in this equation.

Capacity building and institutional development

Capacity building is foremost a strategic element in the sustainable development of

the water sector; it is a long-term continuing process that has to permeate all activities 1n

the sector.

In a great number of Mediterranean countnes, experience shows that institutional
weakness and malfunctions are a major cause of ineffective and unsustainable water
services. This requires urgent attention to building institutional capacity at all levels.

Pressure for improved local delivery of water services suggests that development of

institutional capacity be more demand-responsive.

In the Region, the need to better manage overall water resources coherently and to
facilitate allocation of water among all users requires an eXpansion of national
integrated planning. The critical new institutional challenge should be directed to
developing policies, rules, organizations and management skills to address both needs

simultaneously without constraining the major aims of each.

It must be recognized that each country in the region has its specific characteristics
and requirements with respect to 1ts water resources situation and its institutional
framework, therefore, operational strategies for water sector capacity building must be
railor-made. Such strategies should be of long-term having the main objectives to
improve the quality of decision making, sector efficiency managerial performance in the

planning and implementation of water sector programmes and projects.

Inadequate consideration of the private sector and gender issues in water

management

Traditionally and for many good reasons, the water is managed by the Government
sector. Faced by bureaucratic structure and process, low pay scale and low technical and
managerial skills, the overall institutional strength is far below what is required to

maintain an efficient system in most countries. In adequate budgetary allocation and

1 -
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relegation of water to lower priornty result in sever depletion of development funding
and endangering the operation and maintenance of existing systems. It is likely that the
situation may continue without appreciable change due the financial crises faced by

many countries in the region and the inability to attract alternative funding mechanisms.

In most countries, the decision making process 1s mostly a top-down style with
very little input from the stakeholders especially the users. Such a system is not able to
respond to rapid changes in the demand for water while the supply side is almost

stagnant. Accountability 1s mixed with the rest of the government system and cannot be

discerned and directed to specific center of responsibility with full authority and
responstbtlity for the management of the water system. Appoiniment of management

and accounting for its action is removed from the public domain and is relegated to the

normal government approaches lacking vigour and innovation needed to manage the

scarcity.

The emergence of the market economy and the growth of the private sector in
many parts of the service and production sectors lead to phenomenal growth |
increased efficiency and better service to the public and innovation in management and
technologies. The water sector has been shielded from all these benefits due to the
reluctance of the pnvate sector to enter the field without the proper enabling

environment .

In most countries of the region traditionally women have not assumed a visible role
in the public institutions and decision making process. This 1s reflected on water
management which 1s charactenized in general of being 1nadequate in addressing gender
equity issues and lacked the input of women in the management and the decision

making related to water.

Driving forces affecting water resources in the Mediterranean

There are two major driving forces affecting water resources: external from outside

the sector (Fig. 7), and internal ones from within the sector (Fig. 8).

External Forces

| @

Traditional and cultural practices, especially 1n water use and crop production as

well as land tenure.

¢ Demography: rapid population growth, rapid urbanization, settlement patterns and

population policy.
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Economic development patterns: agriculture,- industry and  water-conscious

development schemes.

International trade and globalization: food availability, market prices, level of
investment and trade agreements.

Institutions and Human Resources: level of quality of lite, awareness and
participation, education level. lack of education for water issues, cultural
restrictions imposed on women preventing their involvement in water management.
Environmental  degradation: land, water, forest, air, planned development,
destruction of fertile land for housing, depletion of natural resources.

Conflicts, emergencies, natural disasters: floods, droughts, wars, civil unrest and

climatic changes.

Restriction imposed on modern means of communication and information tlow

such as the use of Internet, E-mail, etc.

Agriculture

Industry Rapid pop.growth

Water-conscious
development schemes

?

| Urbanization
Demography Population Policy

Economic External International
development Driving trade and
patterns Forces economy

Institutional

strength
Skills y

}

Food availability
& prices

Institutional
and Human
Awareness & Resources

participation

Competitiveness of
non-agricultural sector

Quality of life Investment

Figure. 7 — External driving forces affecting the water resources
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Internal Forces
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Inefficient use of water resources: rapid depletion and irrational use of fossil
groundwater, limited recycling and conservation practices, high cost of

desalination, poor irrigation systems and practices.

Technology and science: lack of adequate attention for development and adaptation
of suitable technologies and research on water.
Rationalizing the demand: ineffective tramework for demand management, poor

cost recovery (especially for irrigation use ).

Water sector strengths: policies, strategies, political support, access to funding,

modern management and skilled human resources.

Policies and strategtes

Information and data

Training Increase WUE

Management Optimizing - Recycling water
Funding resources Rehabilitation
rrenethent Internal -
rengthening . . echnology
the sector Driving and Science
Forces

Tariff on irr. water

Rationalizing
<4

demand

Use of saline water

Cost recovery

: water (sewage water)
Water - an economic ( 5

commodity Genetic techmques

Figure 8 — Internal driving forces affecting the water resources
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Mediterranean Vision on Water: general features

It is understood that variation between countries and sub-regions will necessitate

development of specific country Vision and sub-regional visions which addresses the
specific conditions while remain consistent with the regional and global Vision.

There is a need to reach consensus on the definitions of sub-regions and

complementary aspects as well as the sectorial definitions of various uses of water.

i) From World perspective, the VISION is predicated upon:

e Creating food security mechanisms through trade and equitable distribution of
food at affordable cost especially tor the poor. -

e Adequate international cooperation and easier access to funding for water
development.

e  Adequate water convention, treaties and agreements covering shared waters
with effective mechanisms for conflicts resolutions.

e  Sufficient credit and financial arrangements for least developed countries.

e Safe and rational use of proven biotechnology.

o  Expanded use of low cost renewable energy and efficient water technologies.
i) From Regional perspectives the Vision depends upon:

e  Collaboration on sharing information, technologies, best practices and
knowledge.

e  Sub-regional and regional collaboration for food secunty.

» Developing regional long-term strategies for water, food policy and food
security.

e Adoption of integrated water resources for shared waters in the region and
between riparian of the region.

e  Measures to combat desertification, salinization and soil erosion.

e  Enhanced cost effective technologies for water harvesting, groundwater
exploitation and desalination.

iii) From National perspective, the VISION 1s:

e  Develop appropriate national polcies, strategies and legislation for water.

Optimized use of available water through water saving, loss minimization and
COSt recovery.
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e Improved public awareness through education, media and better
communication.

*  Establishment of adequate systems for data collection. analysis, dissemination
of information and shared arrangements for exchange of knowledge.

 Coordmnation of inter-sectorial water atlocation with emphasis on the demand
management.

*  Enhanced stakeholder participation especially for users, women and youth.

 Transfer of water management to community level and enhanced users
participation within the framework comprehensive institutional reforms.

* Ensuring adequate access by the poor to safe drinking water and sanitation
services.

 Improve water environment and preservation of aquatic ecosystem especlally
for the coastal areas.

*  Promoting research, development and capacity building in water sector.

Effective Water Policies

A top prionty is to ensure that both people and eco-systems get at least the
minimum amount of good-quality water they need to remain healthy and to function
productively. Especially with competition for scarce water increasing and strong
pressures to treat water more as a commodity, governments have an important
responsibility to ensure that water's most fundamental-supporting life- is fulfilled.
Satistying these basic human needs is thus not constrained by water availability per se,
but rather by inadequate investment by governments, external support agencies, water

providers, and community groups in the technologies, infrastructure, and institutions -.
needed.

Governments have to adopt effective water policies to guide water sector activities
that sustain human and economic development and protect environment of the region in
the coming decades (Box 2).



BOX 2
Seven Emerging Principles For Effective Water Policy

Principles for essential water sector functions

National water resources development and management should be undertaken in a
holistic, determined, and sustained manner 1o meet national development goals and

protect the environment.
ng, development and management of specific water resources sho
o an appropriate level responding to basin boundaries.

wvices should be delegated to autonomous and
gencies providing measured water services

d/or members for an appropriate

uld be

Planni
decentralized t

Delivery of specific water S€
accountable public, private, or cooperative a
in a defined geographical area to their customers an

fee.

Cross-cutting principles for successfui water sector activities

iety should be ustainable -with incentives, regulatory controls,

Water use 1n SOC
f water resources,

and public education promoting economic efficiency, conservation o
and protection of the environment - within a transparent policy framework.

Shared water resources within and between nations should be allocated efficiently

for the mutual benefit of all riparan users.

or development activities should be participatory
to commitment by stakeholders and action that is socially

Water sect and consultative at

each level, leading

acceptable.
acity

pment requires 2 commitment to sustained cap
pond

research, and learning at all levels, to res
basin, project, service entity, and

Successful water sector develo
building, monitoring, evaluation,
effectively to changing needs at the national,

community level

Effective Governmenl Role

Governments must take the lead in these efforts (Box 3) and capacity building must

be the primary concern after policies are adopted.



BOX 3

Governments Must Take The Lead

To holistically address national water resources 1ssues.

To initiate and direct comprehensive water sector development.

To carry out national water sector assessments.

To formulate and adopt a national water policy and action plan.
To ensure that government roles in the water sectors are effectively strengthened.
To take initiatives to improve resource management in priority river basins.

To provide a better environment for the development of gutonomous and
accountable water service providers, including private sector and community
participation.

To develop cooperation for the use of shared water resources.

To stimulate and safeguard cost-effective consultation with stakeholders, and forge

effective partnerships for action involving public, private, NGO, and community
Interests.

To provide for compensation of people adversely affected by water sector activities
carried out in the public interest.

To set and enforce environmental standards.
To increase public awareness and improve public education.

To put in place a set of effective incentives and regulatory controls that support

national water policies and effectively promote sustainable water use and
conservation.

FRAMEWORK FOR ACTIONS

In the Mediterranean region we are confronted with an increasing population and

the associated expansion of urbanisation and economic activities, all of which require

more water and thus impose a tremendous strain on this already limited and fragile

FESOUICC.

Such prevailing conditions will automatically have their negative impacts on the
sectorial water distribution and use creating a structural imbalance between the
constantly increasing water demand to meet needs and the limited available water

supply that normally will result in severe conflicts and competitions among the users.
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Nowadays the dilemma the Mediterranean countries are facing is to balance

demand and supply of water to ensure self-sufficiency in meeting agricultural, industrial

and domestic water needs.

Keeping in mind that there .« 1o room to increase the supply side as most of the
available water resources have been mobilized, the option we Have is 0 manipulate the
demand side for the water use sector, particularly the agricuitural one which accounts

for up to 90% of water consumption in the region.

A number of issues concerning needed actions and the way of their implementation

is outlined in Box 4.

-

Box 4 — Water Vision for the 217 century: Framework for actions

Water resources assessment

Implementation of integrated water management

Adoption of an adequate agricultural water demand management
Food security: adoption of short term and long-term strategies
Valuation of water and irrigation water charges

Sectorial water use and allocation efficiency

Sharing the water: cooperation between riparian states

Improvement of water productivity: 1ncrease crop per drop

Changing cropping pattern 1o suit future water allocation

Promote wide use and recycling of non-conventional water resources
Conjunctive use of surface and ground water

Desalinization

Application of new technologies

Tnstitutional reforms and revision of national laws, regulations and mechanisms
Capacity bullding

Broadening of the participation of the stakeholders

Funding and mobilization of financing (internal and external}

Promotion of research, networking, professional education and training




In spite of the urgent need for the implementation of the above mentioned actions,

priority should be given to:

Implementation of Integrated Water Management

In the Mediterranean region, current trends demonstrate that we cannot continue on

the present path where water resources management is characterized by policies that are

unsustainable from any perspective: economic, social or environmental. There are

multitudes of problems, however, they all stem from four principal faijures:
cefusal of treated water as an economic good,
excessive reliance on the government for water and wastewater SErvICES,
fragmented management of water between sectors and institutions;
inadequate recognition of the health and environmental concerns with current practices.

As a matter of fact, poorly controlled development of socio-economic activities and
unsound decisions regarding water abstraction, water transfer, land use planning, etc.,
have resulted in the deterioration or indeed depletion of a number of aquifers and, 1n

some cases, in severe destabilization of the water cycle at water level basin leading to

crisis sifuation.

We must adopt a new approach to water resources management in the region that
overcome the failures, reduce poverty and conserve the environmeni all with a

sustainable development framework, having the following characteristics:
addresses quantity and quality concerns through an integrated approach;
integrally links land use management with sustainable water management,
recognizes water as an economic good and promotes cost effective interventions;
support participatory and innovation approaches.

Realizing the new approach the essential elements for action have to be taken are

synthesized in Box 5 and integrated water management in Figure 9.
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Box 5

New Approach for Water Resources Management

Strategies: from Segmented to Comprehensive. Water issues need to be
treated 1n a systematic manner. We must stop managing water sectorially by its
separate uses, and instead develop a comprehensive framework for water
resources management. Coordination between different sectorial users is
critical for successful long-term water resources management. In addition,

physical and institutional infrastructures must be complementary. -

Interventions: from curative to preventive. To prevent expensive
problems from occurring and to achieve an effective application of water
resources, interventions in the water sector should move from curative to
preventive ones. Through preventive interventions, the fragile water sources
characterizing the regien could be sustainably used, beside, minimizing the

requirements and costs for remediation, mitigation and restoration.

Investments: from incremental to strategic. Addressing water resources
management issues under the new approach requires that a broad range of
investments, both large and small, be made on a continuous basis. Investments
that maximize benefits can be of a variety of scales and types.
Complementarity and cost-effectiveness are important determinants in making
investment decisions. Equally important is the ability to operate and maintain
investments effectively. However, it must be recognized that investments are
not the only solution for the sustainable management of water resources. While
infrastructure improvements remain critical, they must be complemented with
measures to strengthen institutions, develop human resources, and promote

public awareness.
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Fig. 9. Integrated water management

Given the need to mobilize resources, improve efficiency and increase the quality
of services for users, the participation of the private sector in water management should
be encouraged. Equally, to ensure the internalization of measures to promote the use of
economic incentives, increasing user participation In programme and project design

should be supported.

Adoption of an adequate agricultural water demand management

Until recently the focus of water resources management was virtually exclusively
on the supply side. Fortunately, this narrow viewpoint is yielding to the increasing
recognition  that demand management is a Kkey element in sustainable water
management. The demand management should address rationalization of consumption,
elimination or reduction of misuse and loss control. Other aspects arc full use of

installed capacity, wastewater re-usc and incorporation of efficiency indicators 1in

marginal evaluation and assessment.

.....



In the Arab region, the implementation of an adequate water management (n the
agriculture sector seems to be a realistic approach to overcome the aggravating water
scarcity problems. However, this will necessitate the establishment of structure

incentives, regulations and restrictions that will help, guide, influence and coordinate

the farmer's behaviour for the efficient use of water in irngation while encouraging

innovatory saving technologies.

To achieve the sustainability features in both irrigated agriculture and water

resources use, the agricultural water demand management should consider the following

guiding principles:
e environmental sustainability;
e improvement of irrigation economic return;

e capacity building: institutional and human resources development for the execution

of management tasks;
e implementation aspects, including financing, monitoring and control;

e farmer's participation considering social and cultural issues, as well as the technical

water use.

Valuation of water and irrigation water charges

The cultural and socio-economic values of water are still a very elusive subject.

Several learned meetings stressed the economic value of water, while others stressed 1ts

social and cultural values.

[n the Mediterranean region, the introduction of irrigation charges 1s a very
important pre-requisite to good management of irrigation demand because it 1s noticed
that despite the observed water shortages, misuse of water in agriculture is widespread
in current irrigation management practices. This is due mainly to the failure in the past
to recognize water's economic value and the real cost of water services provision. It is
therefore now widely believed that managing water as an economic good 1S an
important tool of achieving efficient and equitable water use as well as encouraging the
conservation and protection of scarce water resources. Yet, for many Arab States in the
region, it is difficult to reconcile the concept of water as an economic good with the
traditional idea of water as a basic necessity and human right. In this regard, the action
should be directed to the use of non-price measures to encourage CONSUMets to use

water more efficiently, including the followings:
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» transferring management responsibilities for operations and maintenance to
user groups,

e promoting water rights and markets.

In the Mediterranean countries of the region developing a unified approach is

required with clearly defined associated conditions and limitations for its applicabihity,

which should accommodate the diversity of the resion countries.

Improvement of water productivity: increase crop per drop

In many parts of the Mediterranean region, water conservation and efficient use of
water have not been given the attention they deserve. Since agriculture is by far the
largest water user, efficient irrigation management will undoubtedly be a ma)or
conservation option in the future.

At present, it 15 fairly common to find that more than half the amount of water

withdrawn from the resource does not even reach the fields being irrigated.

The major causes of the current low irrigation efficiencies are due to several factors
such as: leakage, percolation and evaporation. Very often these factors are linked with
the detenoration of the irrigation network systems as a result of lack of adequate
maintenance; in such cases rehabilitation might be the most feasible technical and
economic alternative. Implementation of irrigation projects should give sufficient

attention to adequate operation and maintenance of the facilities.

Opportunities for improving the management of irrigation water demand may be
pursued through better on-farm system water management and should address reducing
irrigation water distribution losses, changing cropping patterns, improving irrigation

scheduling, and adopting irrigation efficient technologies.

It 1s necessary to find appropriate means to achieve greater efficiency and equity in
irrigation systems. Such an approach will not only help to achieve greater levels of
the

Arab countries major environmental problems of waterlogging and salinity, declining

iy

agricultural production with lesser amounts of water, but it also will address some of

groundwater tables, and shrinking lakes and seas. But finding such methods will

require that a wider range of alternative approaches, such as small-scale irrigation and
conjunctive use and reuse of non-conventional water resources, be developed, tested
and 1mplemented. This will require much greater imagination and flexibility on the part
of 1trrigation policy-makers, managers and planners, and it points to the need for

technological, managerial and policy innovation and adaptation. In particular,
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technologies, management practices and policies ‘that lead to greater control by end-
users will be needed if the required increases 1n agriculture productivity are to be

achieved.

Promote wide use and recycling of non-conventional water resources

One way of using scarce water resources more efficiently is to use lower-quality

water such as drainage water and treated wastewater from towns, cities and ndustry.

Recycled wastewater is the only source of additional water for agriculture, industry

and urban non-potable use that actually increases in quantity as the population grows

and more and more water is demanded by the urban/industrnial sector. -

Generally speaking, for most and and semi-arid countries of the region, re-use of
wastewater may have greater impact on future usable sources of water than any of the

technological solutions available for increasing water supply such as water harvesting,

weather modification or desalination.

It is generally accepted that wastewater use in agriculture is justified on agronomic
and economic grounds, but care must be taken to minimize adverse health and
environmental impacts. To promote wide use of wastewater in agriculture in arid and
semi-arid Arab regions a number of 1ssues still need to be clarified and appropnate

technologies will have to be developed and tested.
More emphasis should be given to the following;

= to find out simple efficient and economic waste treatment methods of low cost

systems,

= to modify the irrigation design, techniques and management to cope with the

specific characteristics of the effluents; and

= to develop rapid analytical methods for routine monitoring of effluent quality as

well as that of irrigation runoff, drainage and groundwater.

Saline water is another potential source of irrigation and its use in the agriculture

sector is becoming an increasingly important 1ssue in the region.

Recent research development on plant breeding and selection, soil crop and water

management, irrigation and drainage technologies had enhanced and promoted the use

of saline water for irrigated crop production particularly in arid regions.

Undoubtedly, in the region fresh water saving in the agriculture sector as well as

increasing the water supply for irrigation to overcome the shortage in food sufficiency
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can only be met through full utilization of the non-conventional water resources.
However, currently, the use of these new sources particularly in 1rrigation 1s not

properly conceived due to one or more of the following reasons:

e lack of national policies and strategies in this area,

e inadequate commitment by decision-makers;

o results are sub-optimal due to ad hoc planning and management,

¢ long-term sustainability 1s 1 doubt;

» major constraints exist in terms of lack of adequate funds for operation and

maintenance; inadequate monitoring and evaluation; lack of trained manpower,

e health and environmentally related issues are not being properly considered.

Broadening of the participation of the stakeholders

The participation of stakeholders in all aspects of water management 1s crucial to
the successful implementation of any policies, strategies and actions on the ground. This
should not be restricted to the influential elite. It should be broad, to include all
segments of society in a fully representative mode. Women in particular, who
traditionally are responsible for household water, especially in developing countnes,
have to play a fair and effective role at all levels and phases of decision making. The
civil society, largely absent in water affairs, should be encouraged to be formed and
operate and participate as full partners in the entire process. The NGOs and private

sectors, in particular, are needed to carry out a large share of the responsibilities of

managing the water at local levels.

To address these issues, water user associations are to be formed to play active
roles. Of equal importance, an environment must be created to induce the private sector
to enter fully into this field. The role of the public sector has to be continuously
examined and adjusted to complement and assist other parts of society to manage the

resources effectively and efficiently. The main objective is to empower the population

and to put the people first in all decisions.



Promotion of research, networking, professional education and training

Research aims

Research focus should be on applied socio-economic aimed at assessing how to
induce technological, managerial and organizational changes, especially where

traditional approaches to water management prevail.
This is particularly needed 1n relation to:

e ensuring optimal allocation of scarce water resources, both between and across

different users (e.g. tradable licenses and permits),

e encouraging appropriate land-use changes to combat water pollution and water

deficits and minimize the risk of flooding (e.g. insurance premiums);

e encouraging farmers to adopt alternative agriculture practices which have the

potential to reduce water consumption and water poliution,

e encouraging water conservation in households, agriculture and industry through
the implementation of various re-use, recycling and saving measures and
technologies (e.g. water prices that reflect the full financial cost of supplying the

water and the possible inclusion of external costs).

Stimulating Concentration and Coordination of Water Research - Networking

A network approach, where linkages are developing progressively and on an ad-
hoc basis. would be particularly appropriate. The EU through Euro-Mediterranean
Cooperation could promote the development of "The Mediterranean Countries Water

Resources Network” by supporting:

e the creation of dedicated internet sites based on minimal standards formats and
protocols (for data organization, access and interchange) and involving the main
regional research and professional associations. The aim of such site would be
exchangeable of information on existing water research programmes, key projects
and most important results, and possibly, also to provide a "window" onto emerging
water research priorities as a basis for joint research programme/project

development.

e The establishment of a ‘“Mirror-Task Force" like consultation/concentration
mechanism, involving both researchers and research users, to exchange views on
water research priorities for the Arab region, monitor results of on-going research

programmes and avoid wasteful duplication of eftorts.



Professional Education and Training

This training should be addressed and specifically targeted to water operators. This
would involve, for example, exchange of experience in the production of didactic
material, including innovation educational multimedia software and telematic
applications. The aim 1s to ensure that best available technologies and management

methods are known, understood and applied, at the level of small-scale operators.

The need for such initiatives seems more particularly acute in the water utility
sector. The involvement of the Northern Mediterranean countries in developing such
training and educational programmes in the developing countries of the region is of high

utility in assessing the water strategies and policies to be adopted in the region.

Foreseeable Future: Vision 1o Actions

In the Mediterranean region, amongst global natural resources, water is the most
critical. The complex dimensions of the freshwater in the region, its fragility, its scarcity
and its prediction for the next century had been highlighted and received considerable

attention as a primary priority issue politically, technically and scientifically.

Managing water scarcities with inherent uncertainties in resources, involves new
visions for innovative technologies, . titutional reforms and reallocation policies,
including valuation of water, enforcement of national and regional laws and other policy
interventions that appear likely to resuit in structural changes or adjustments in the
economy. Increased water prices and increasing demands for a fixed resource are likely
to have a major strategic impact on the agricultural sector. Such impact 15 not
necessarily negative, because it will stimulate competitiveness for increased production
efficiency of allocations. Agricultural policies that stress high-water use crops (cotton,
bananas, alfalfa....) based on extensive irrigation using cheap water, as a result of direct
subsidies to specific crops; or indirect subsidies to well drilling, pumps, engines and

energy will have to be changed.

The new strategies would emphasize high water production efficiencies through
water conservation technologies, intensive irrigation of high value crops, expanded
supplemental irrigation 1n rain-fed farming zones, reuse and recycling of wastewater
and improved irrigation methodology. Such adjustments have major social and
economic implications; they would be expected to impact employment, income, prices
of agricultural products, consumers eating habits and other outputs that have never been

considered.
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The opening of the World market and the liberalization in agriculture will have
positive and negative consequences for water management. Access to markets for high
valuable crops may cause great problems of sustainability. Technical challenges
regarding the flexibility of systems will be faced. The consequences have to be

investigated for the whole Mediterranean region. Agriculture and water management

adjustment programmes may have to be developed to assure positive effects on

investments, farmers income and water resources development.

For the foreseeable future, reining in demand and distributing water more equitably
_between people and between nations, as well as between people and nature- ofter the
best hope for preventing scarcity from leading to more hunger and poverty, greater
political and social instability, and more widespread ecological decline. Efficiency gains
can go a long way toward squeezing more out of the existing supply. But water
strategies alone will not be sufficient. Living within the limits of nature’'s water supply
will require reduced consumption among the more wealthy social groups and reduced
family size among all groups and stepped up efforts to create the conditions needed for
population stabilization must be at the care of any successful strategy to achieve a

sustainable and secure water future for all.

Several programmes and projects had been realized and others are on the way to
solve the water problems and to satisfy the water needs. Some progress is now felt,
however, population growth, lack of proper management mechanisms and weakness in
public awareness, all call for an efficient and tide cooperation on the national, regional

and international levels, to avoid water crisis already started looming in the region.

The ultimate challenge for all water professionals, decision makers and politicians

is to put into practice what we all very well know.

It is essential that we translate the ideas, conclusions, recommendations to action

on the ground. This is the only way of reducing the loads of the present, pushing back "

the dates of disruption and preparing the resources of the future.

Water Security

Towards water security in the Mediterranean region and in view of the frame of the

actions needed, those actions should be translated into programmes dealing with the

following major 1ssues:
Integrated water resources management. demand water management, particularly

in the agriculture sector as nearly more than 80% of the water resources is allocated to
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% and. in the meantime, with very
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, }3 irrigation with relatively high losses exceeding the 50

high potentiality in water saving to satisfy the increasing demand in other water

sectorial uses.

«  Water productivity improvement. high crop per drop. This programme should be

technologies to achieve higher water production efficiencies

based on using new

through water conservation technologies,
. rain-fed farming zones, and improved irrigation

intensive irrigation of high value crops,

expanded supplemental irrigation

methodology. Such adjustments have major social and economic implications; they

would be expected to impact employment, iNCOME, prices of agricultural products,

~onsumers eating habits and other outputs +hat have never been considered.

. s Re-use and recycling of wastewater in the agriculture secior. This is the most

AINE
approach, to Increase the water supply Dys

-

reasonable aving a part of the freshwater

already allocated to agriculture; expanding the irrigated area and reducing food gap In

the region and overall to sustain the environment without degradation.

acity Building. Such programmes Or aiy others should be packed with capacity

«  (Cap
programmes to improve the institutions functions and

building development the human

evelopment and management in the region.

resources, the real wear for water resources d
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