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CROATIAN MARKET OF OLIVE RESIDUES FOR ENERGY-
CHALLENGE AND OPPORTUNITY
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Abstract:  Offve-anill residues represent an imporiant emviromenio! prediem in
Mediterranean EU countries, the main world producers af olive oil. The management of offve
residiiey in most conniries is s not properly regulated. Their igh phenol, ipid and organic
camipound content e these vesicios ate phvtoroxic and pediaing materiods. The offve off
producing companies are very offen conservitive faniily hased surall apd medinm ERICTTARES,
aith limited aevess to information o regulor weite  wanagement, low  jnvesiments
possibilities and the weed 10 be competitive against laveer mills, They gre freguently fiaced
with fnereasingly restriciive ervivonmenial legistations and mfaht be forced o close due o
inahidity (hath in terms of finance and skills) to trear their residues properly, These b
wre likely to tncrease also in Croatia with ity expected accession to the EU. In this avticle the
revent peseavch sty performed wsing CAT! method, on o sample of ofive prodneees fron
T Latetern vegion (Croatic) i presented. The swrvey was ainied o codlecting inforniation on
ofive processing and residue freaniities i the resions as owedl av on recogiizing the best
practices of ofive revidue management in Croatia, with special emphasis on xing olhve
prodiced residues for energy purposes, The study iv performed in the framework af L
grogect " Market of Ofive Residues for Energy (MORE)D" supported by hitelfivens Foneriny -
Lwrape programme. Tihe main objective of this praject is the ereation of stable olive-vesidues-
i-energy moarket in vegions of te project pariners countries (lialy, Greece, Spain, Slovenia
and Croatiay, The project is expected to tmprove afive ol waste managemen, increasing the
tise of renewable energy, einging in innovation and CREATINE Rew Ieame gppariiRities.
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. INTRODUCTION

The olive o1l production chain is an important agro-alimentary branch in Europe. The EU is
the biggest world producer of olive oil (80 % of twtal) with about 12,000 olive-mills [1]. most
of which are small enterprises (SMEs), Olive-mill technology generates considerable amounts
al liquid and solid by-products, like olive-mill wastewater and olive {semi-) solid waste, also
called pomace or olive cake. I contains olive pulp, stones, residual oil and vegetative water,
The amount and physico-chemical properties of the wastes produced by olive-mills depend on
olive ol extraction process, There are two ways of elive ofl extaction: raditiona) [ressing
and centrifugation that the olive oil industry has taken over in the last decades. There are also
two centrifugation systems, called three-phase and two-phase systems.

Olive oil production worldwide continues to increase and 15 estimated 1o be about 2.8 million
tens per year [2], Consequently, olive-mill waste production is in exeess of 10 million wons
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per vear [3] and evidently has become g signilicant environmental problem in the
Mediterrangan arca. The management of olive residues i nost countries s sl mon properly
regulated. Their high phenal, lipid and organic acid concentrations turn them into phytoroxic
and polloting materials,

The olive il producing companies are very oflen conservative family based SMEs, with
limited access to information on regular waste management, low invesiments possibilities and
the need to be competitive against larger mills, They are Trequently aced with increasingly
restrictive environmental legislations and might be forced o close due 1o imability (hoth in
terms of finance and skills) to treal their residues properly, These problems are likely o
merease also in Croatia with its expected accession o the 1L

I this article the recent research study performed on a sample of olive producers from (he
Istrian region (Croatia) is presented, The survey was aimed al collecting information on olive
processing and residue quantities in the region as well as on recognizing the best practices of
olive residue management, with special emphasis on using olive milling residues for energy
[]U]’FI{'.I.‘{(‘I&.

2. MATERIAL AND METHODS

The survey was carried out on a sample of 16 olive-mills in the Istrian Region during April
2008, which represents 84 % of the total olive-mills as i represenlutive sample. The survey
questionnaire contained closed and open-type questions. For data processing, mean value
stalistical methods farithmetie miean, median and mode), deseriptive methods and synihesis
methods were used, The survey was performed using computer assisted telephane inlerviews
(CATI method). Altogether, 16 questions were included in the questionnaire, CQuestiong
telerred ' the characteristics of olive-mills {ownership, size and age of facility, processing
capacily and technolopy), featurcs of the olive oil production (annual olive-mill praducing
capacity, residue guantity, processing vield) as well as olive-mill residues disposal metheds,

3. RESULTS AND IMSSCUSION

The study is performed in the Famework of EL project “Market of (live Residues for Lnerpy
IMLOLURE Y supported by fnrelfizent Energy - Ewrope programme. The main ohjective of this
project s the creation of stable olive-residues-to-energy markel in regions of the project
partners” countries (ltaly, Greece, Spain, Slovenia and Croatia). The project is expected 1o
improve olive oil wasle mEnagement, inerease the use of renewahle cnergy, mirduce
maovation and create new incomes OppOrtanines.

Over recent vears, the annual production of olive ol in Croatia has ranged from 2000 1o
approximately 5000 tons/vear [4] with an evident trend of increasing, There is no officil
mformation about the quantities of olive-milling residues or their treatment in Croatia, With
the intention of a market survey, collecting information on olive processing and residus
quantilics, the lstrian Region was chosen as o pilot segion of Croatian parmer on project
. O.R.E,

According 1o the latest official statistical darg |5], a total of 600000 olive trees are cultivated
i Croatian Istria, mostly in the coastal zone {Figure 1), From survey results, anmual alive oil
production in lstria could be estimated at about 800 t and there are 18 elive-mills in operatian,
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Figure 1. Olive tree distribulion in Istria (Croatia). Brindled area corresponds to olive
prowing lerritary,

The survey wus performed over the whole Istrian arca where the low market development in
the licld of utilization of olive residues for encrgy purposes was assumed.

Results of survey were as follows,

Processing of data collected by the survey showed that all olive-mills are privately owned, A
total of 88 % of them belong to the category of small enterprises while 12 % of them employ
more than 30 workers, Olive-mills operate for 1 1o 30 vears and only 25 % of them are older
than 10 years. On average, olive-mills aperate 9 vears. The processing capacities installed are
in the range of 150 kg to 2,500 kg of olive fruit per hour. The averape processing capacity is
937 kg per hour.

Regarding the olive oil processing technology, 6 % of olive-mills process olives ffuits in the

traditional way—hy pressing, 31 % of olive oil mills use a three phase centrifugal sysiem,

while 63 % of olive-mills use o two-phase centrifugal system, However, the largest

processing capacily has olive-mills thal use three-phase centrifugal system (on average,

L300 kp of olives per hour) which takes 50 % of the total installed processing capacity.

Olive-mills that use the two—phase centrifugal svstem represent 48 % of the total installed

provessing capacity (Figure 23






