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Presentation Structure

1. Recording and assessment of existing situation

2. Development of the LCA methodology

3. LCA Modeling

4. Ongoing implementation of the LCA in Lythrodontas



Recording and assessment of existing 
situation

● Identification of the national legislation and standards 

● Review of olive tree cultivation practices, olive milling 
processes and olive mill waste management practices

● Examination of success stories



Identification of national legislation and 
standards

• Cyprus Government Law No. 106(I)/2002 for the Pollution Control of Waters and Soil

• Code for Good Agricultural Practice (No. R.A.A. 407/2002) 

• Use of sludge in agriculture – Regulations (R.A.A. 517/2002)

• Nitrate Pollution of Agricultural Origin - Regulations (R.A.A. 534/2002)

• Waste Disposal Permit for Olive Mills

• Action Program for the Nitrogen Sensitive Regions of Cyprus (Ordinance 41/2004)

• Nitrogen Sensitivity Zones and water categories that are subject or are possible to be subjected to
nitrogen pollution (Ordinance 42/2004)

• Quality Control Inspection for Agricultural Products Laws of 2002-2004: application of
Directives 1019/2002/EU and 2081/92/EU

• 1996 To 2004 Laws (Control and Sales) Associated With Food: Application
of Directive 2000/13/EU by Ministry Of Health

• “E Elia” Guidelines Prepared For Olive Tree Growers

• 122 (I)/2004 – Application of Regulation (EC) No 761/2001 associated with EMAS



Preliminary review of current practices

• Olive varieties cultivated

• Olive oil processing practices

• Packaging and distribution



Examination of success stories

• LCC and LCA of extra-virgin olive oil: organic vs. conventional

• LCA of cane-sugar in the island of Mauritius

• LCA of beer production in Greece

• Screening LCA of tomato ketchup: a case study

• LCA of Danish milk – system expansion in practice

• LCA of bread production – a comparison of 8 different scenarios

• Environmental Management Practices in an Italian Coffee Company using 
LCA Methodology



Development of the LCA Methodology

● Goal and Scope Definition

● Inventory Analysis

● Impact Assessment

● Interpretation

Life Cycle Assessment Methodology

Goal and Scope 
Definition

Inventory 
Analysis

Impact 
Assessment

Interpretation



The Goal of the Study

“To develop a DST for the improvement of the 
environmental profile of olive oil production”



The Goal of the Study

● Olive oil production cycle? Which one?

The most characteristic production chain in each region

● DST? How? 

By developing and implementing a LCA, which will 
identify the “hot spots” of the olive oil production cycle 
in each region

● And then? What?

Identify improvement opportunities and prescribe 
preventive measures



The Scope of the Study

● The Product 

Extra virgin olive oil (Council, 2003)

● The System 

29 unit processes preliminarily identified

● Reference Flow 

1 litre of extra virgin olive oil



● Production, transportation, replacement and maintenance of 
capital goods are excluded 

● Transportation of personnel and labour activities are 
excluded

● Processing of low quality olives and olive oil is excluded

● Pomace oil extraction is excluded

● Packaging, distribution, use and end-of-life stages are 
excluded

System Boundary defined and justified…

The Scope of the Study



The Scope of the Study

Data collection 
planned and quality 
requirements set…



Impacts identified…

The Scope of the Study



Two standard impact assessment methods selected…

● Eco-indicator 99 

● CML 2 baseline 2000

The Scope of the Study



The Way Forward?

 
Basic Model

Case Area 
Optimised Model

Identification of 
characteristic cycle

Data Collection

Inventory Analysis

Impact Assessment

Guidelínes on preventive management and policy measures



Basic Model

Basic model network 
was developed  in 
SimaPro

1 kg
Herbicide application

1 tkm
Transportation of
herbicides to farm

1 kg
Herbicide production

1 MJ
Electricity production



The Way Forward?
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Identification of characteristic cycle

Determination of the characteristic olive variety 

 

Cyprus Olive is the characteristic variety considered in the analysis for Lythrodontas
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56%

10% 2%

Other
Kalamon
Koroneiki
Cyprus Olive
Mantzanilo
Pikoual



Identification of characteristic cycle

11
30

87

201

390

0

50

100

150

200

250

300

350

400

450

>300 >200 >100 >50 >0

NUMBER OF GROWERS´ TREES

N
U

M
B

ER
 O

F 
G

R
O

W
ER

6886

11586

19043

27359

32243

0

5000

10000

15000

20000

25000

30000

35000

>300 >200 >100 >50 >0

NUMBER OF GROWERS´ TREES

TO
TA

L 
TR

EE
 N

U
M

B
ER

Determination of the data sample 
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● Few large growers, many small growers

● From 626 trees/person to 25,8 trees/person

● Contact 87 largest growers (59% trees)

● Aim to obtain data from a minimum of 25% 
trees



Identification of characteristic cycle

● Questionnaire covering all stages of agricultural 
production of olives was prepared to answer:

Whether a stage (e.g. irrigation, fertilisation etc) is 
used

Which particular technique is used

Provide quantitative data on the main product 
outputs normalised by the reference flow (1 litre of 
olive oil)

● 29 successful personal or telephone interviews

● Covering 8150 trees (25.3% of Cyprus olive trees in 
Lythrodontas region)

● Calculation of standard deviation by two methods 
accounting the variability of quantities and error



Identification of characteristic cycle

Planting the Trees
● Propagation from cuttings

● Digging holes of dimensions 60cmx40cm with a 
spade (no mechanical equipment)

● After the hole is filled with soil the tree is irrigated 
(water use)

● The empty buckets are reused (no waste)

Soil Management
● Use of chisel-plough attached to 

45hp tractors (diesel consumption)

● 68% of trees ploughed twice per 
year



Identification of characteristic cycle

Agricultural water supply and irrigation
● 50% are irrigated

● Irrigation water pumped from 
boreholes inside the orchards

70% electric pumps

30% diesel pumps

● 60% irrigated by sprinklers 

Fertiliser application 

● 33% use 20-10-10 NPK fertiliser

● Applied by hand to the root

 
15%

13%

33%

26%

13%

None Ammonium fertiliser (21-0-0) Compound NPK fertiliser (20-10-10) Manure Other

60%

40%

sprinkler irrigation

flooding technique



Identification of characteristic cycle

Fertiliser production and transportation

● Dense granular compound comprising of ammonium 
nitrate, ammonium sulphate, monoammonium
phosphate (MAP), diammonium phosphate (DAP) 
and potassium sulphate

● Produced in Kavala

● Packaged in 50kg polypropylene mesh bags

● 1138km by freight ship (Kavala – Limassol)

● 100 km by 16-tonne lorry (Limassol – Nicosia)

● 40 km by private pick-up vehicles (<3,5 tonnes) 
(Nicosia – Lythrodontas)



Identification of characteristic cycle

Pruning and residue waste management

● 48% use hand-held petrol chainsaw

● Every tree is pruned 0.74 times/year on 
average (approx. 3 times every 4 years)

● Pruning residue incinerated in open 
fires nearby

 

48%

31%

21%

Petrol chainsaw Compressed air chainsaw  (connected to tractor) Manual Techniques (saw , scissors)

Herbicide application

● 86% control weeds through tillage 
(only 14% apply herbicides)



Identification of characteristic cycle

Pesticide application

● 78% use pesticides (43% apply by 
spraying techniques)

● 66% use compressed air sprayers 
(connected to agricultural tractors)

● Vast majority use a product with 
40% dimethoate (active ingredient)

22%

35%

43% none

bait

spraying methods

34%

66%

manual sprayer

compressed air sprayer



Identification of characteristic cycle

Pesticide production and transportation

● Composition: 40% Dimethoate, 20% xylene, 
25% cyclohexanol, 5% emulsifiers

● Produced in Denmark

● 6672 km by freight ship (Copenhagen -
Thessaloniki)

● 17 km by 16-tonne lorry (Th. port – Sindos)

● Packaged in 1-litre polyethylene (PE) bottles

● 17 km by 16-tonne lorry (Sindos – Th. port)

● 1210 km by freight ship (Thessaloniki -
Limassol)

● 100 km by 16-tonne lorry (Limassol – Nicosia)

● 40 km by private pick-up vehicles (<3,5 tonnes) 
(Nicosia – Lythrodontas)



Identification of characteristic cycle

Collection

● 68% use hand-held pneumatic 
combs and underlying nets 
(reusable)

Transportation of olives to processing unit

● 2.1 km (average) by private pick-up vehicles 
(<3,5 tonnes)



Identification of characteristic cycle

Olive oil processing

● 74.4% use exclusively the local 
processing unit

● Neighbouring plants have the same 
process chain

● No pre-processing storage

● No on-site liquid waste treatment

● No pomace processing



Identification of characteristic cycle

Water supply and treatment

Dipotamos Dam Pump Station Kornos Water Works

Stavrovouni
reservoir

Pump Station

Pump Station

Mallia reservoirLythrodontas Processing Unit



Identification of characteristic cycle

Olive purification

● Electric inclined conveyor into electric 
washing machine

● Leaves, dust etc removed by suction 
(disposed to agricultural land)

● Olives sprayed with water (recycled)

● Olives weighed by electronic machine

Olive grinding

● Olives ground (water addition)

● Malaxing (warm water addition)



Identification of characteristic cycle

Oil extraction

● 3-phase centrifuge decanter

● Pomace left to dry and used as a fuel 
(recycling)

● Liquid waste disposed to a drying pond

● Centrifuge oil separation



Identification of characteristic cycle

Oil storage

● Stored in plastic containers at rrom
temperature (no energy requirements)

● Acidity test



The Way Forward?
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The Lythrodontas Characteristic Model

 

Applied fertilisers
(20-10-10 NPK)

Applied pesticides
(40% EC

Dimethoate)

Incineration of
pruning residues

Irrigated water
(sprinklers)

Olive Agriculture

Olive oil extraction

Olive Oil Processing

Olive paste produced
from grinding

Olive trees planted
(manual)

Olive trees pruned
(petrol ran chainsaw)

Olives collected
(pneumatic hand-held

combs)

Produced fertilisers
(20-10-10)

Produced pesticides
(40% EC

Dimethoate)

Purified olives

Soil managed land
(tractor-chisel

plough)

Storage time (plastic
containers)

Supplied water

Transportation by 
private pickup

Transportation by 16t
lorry

Transportation by 40t
lorry

Transportation by
freight ship

Transported
fertilisers

Transported olives

Transported
pesticides

Water supplied for
irrigation (electricity

running pumps)

Water treated

Lythrodontas
production of olive oil
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Data Collection

 



Data Collection

Mass measurements



Data Collection



Data Collection

Μηχάνημα Power in kW h:operation time (for reference flow) E in kWh

Coveyor 1 2/26*60 1.15x10-3

Washing Machine 1.5 2/60 1.92x10-3

Olive Grinder 2 3/60 3.85x10-3

Malaxer 3.5 45/60 0.1

Decanter 22.5 5/60 0.07

Separator 7.5 3/60 0.01

Liquid waste pump 2 22/60 0.03

Olive paste pump 0.5 3/60 7.69x10-4

Pomace pump 1 5/60 3.08x10-3

Energy flows



Data Collection
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