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In this thesis, the need for the step by step transformation of industry towards 
sustainability is emphasized. This work involves looking at the Olive Oil Industry 
(OOI) from a systems perspective through the lens of Strategic Sustainable 
Development (SSD) and applying backcasting from a principled view of socio-
ecological sustainability. A specific project is also looked at, the Integrated Waste 
Management Project (IWMP), which aims at contributing to the sustainability of 
this particular industry. The OOI was analysed through the ABCD methodology, a 
tool used in planning for SSD, and measures were drawn up to guide the industry’s 
transformation. Following this analysis, the IWMP was examined within the 
context and results of the OOI research. Overall, the industry is transitioning and 
the IWMP is a good opportunity and contributor to the evolution of the Olive Oil 
Industry towards sustainability. At the same time, OOI and other industries would 
benefit greatly from embracing a systems perspective and a strategic approach for 
sustainable development. 
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Executive Summary 

The Basis for the Research: 

The concept of Strategic Sustainable Development cannot be overlooked. 
Starting with an understanding of the system, which is the individual within 
society within the biosphere, and a clear definition of success, which is 
socio-ecological sustainability, the root causes of issues in our current 
society can be identified. Strategic Sustainable Development can help 
pinpoint these issues in order to help define the urgent steps which can be 
taken to slow down and stop this surge, and support generative growth 
within the overall society. 

It is useful to begin with an overview of the industrial revolution, which 
took place in the middle of the 18th to 19th century. This period witnessed a 
myriad of events vis-à-vis the economy, where structural and large scale 
changes were visible in production. This transformative change, led not 
only to valuable innovations, but also to socio-ecological problems 
including rapid growth in the population, increased rural to urban drift, 
dramatic increase in industrial pollution, and other significant 
environmental and social impacts. Society is still witnessing and learning 
about industrial revolution’s immediate consequences and how they are 
reverberating today as nature grapples to bear these unsustainable trends. 

The socio-ecological upheavals resulting from the industrial revolution 
prompt a shift in the industrial systems in order to bring the degradation of 
nature to an end and relieve the impact it bears upon society as a result. In 
creating a resilient and robust ecosystem, an evolution is needed, which 
hinges on a step-by-step approach rather than another revolution to ‘fix’ the 
current issues. This approach will introduce measures that will allow 
enough time both for the nature and society to recover from damages, 
caused by the industrial revolution and the continuing industrial practices, 
and for the industry to adapt to new ways of doing things. 

Issues such as environmental degradation and pollution are mainly social 
problems (Dales, 2002) and focusing on the societal activities, their affects 
on the nature and the resource use within the society (Azar et al., 1996) will 
show directions on how to realize this step-by-step shift in the industrial 
systems. 
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This work has been an endeavour to finding strategic measures that will 
help evolving the industrial systems towards a pattern that complies with 
sustainable development. For this purpose, a particular industry, the Olive 
Oil Industry, and a specific project that aims at the continuation of this 
agro-industry has been studied through the lens of strategic sustainable 
development. 

The Approach: 

In laying the foundation and understanding for the evolution of industry, 
the Olive Oil Industry and a description of its current practices was 
examined. In particular, the current practices were compared with basic 
principles for socio-ecological sustainability1 and the gaps were noted; i.e. 
describing the gap between today and an envisioned future; a sustainable 
olive oil industry. This work incorporated the concept of backcasting2 with 
an understanding of the olive oil industry from the following perspectives: 
(A) Defining the System, (B) Understanding the Current Reality, (C) 
Visioning a Desired Future, and (D) Formulating Measures. Using such a 
methodology, called the ABCD analysis, in conducting research supported 
this work with a holistic view of why the shift is necessary. In carrying out 
this study, the primary focus was on literature about the olive oil industry, 
including olive cultivation and olive oil production. Waste management and 
the olive oil market, by-product valorisation and stakeholder influence, 
were other points of concern. 

The initial step in the analysis of the olive oil industry was drawing its 
boundaries. By incorporating a holistic systems view, the industry was 
divided into three stages: olive cultivation, olive oil production and the 

 
1 These principles are as follows: 
In a sustainable society, nature is not subject to systematically increasing: 
I… concentrations of substances extracted from the Earth’s crust, 
II…concentrations of substances produced by society, 
III…degradation by physical means 
and, in that society… 
IV…people are not subject to conditions that systematically undermine their capacity to 
meet their needs. (Holmberg, 1995; Holmberg, Robèrt, Eriksson, 1996; Holmberg, Robèrt, 
2000; Ny et al, 2006) 
2 Backcasting is a planning procedure by which a successful planning outcome is imagined 
in the future, followed by the question: what do we need to do today to reach the 
successful outcome?” (Robèrt et al, 2005) 
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market. At present, olive farming, the olive oil separation process and the 
market operations for the olive oil and the by-products pose important 
impacts on the surrounding ecosystems and the society; and they form the 
main focus of our research (refer to Figure 3.5). 

The thesis has also incorporated a real life project, which addresses waste 
management in the olive oil pressing industries, and assessed the project’s 
contribution to the journey of the olive oil industry towards sustainability. 
The official title for the project is “Integrated waste management for the 
olive oil pressing industries in Lebanon, Syria and Jordan”. It is 
implemented by the ministries of environment in the three countries, funded 
by European Community under the Short and Medium-term Priority 
Environmental Action Program (SMAP-II), and managed by the United 
Nations Development Programme (UNDP). 

Based on the background and the above defined scope, the research was 
approached from a strategic sustainable development perspective and 
centred on the following questions: 

• What strategic measures can contribute to evolving the Olive Oil 
Industry towards sustainability? 

 
• In what ways and to what extent does the Integrated Olive Oil 

Waste Management Project contribute to this evolution? 

Findings and Commentary: 

The Olive Oil Industry: 

In the olive cultivation stage, conversion to the intensified olive farming 
practices puts immense stress on the local soil conditions and water bodies. 
Soil erosion and the depletion of groundwater resources are main issues. 
The excessive use of chemical fertilisers and pesticides is also a major 
concern. Major social impacts can be mentioned as cultural loss and socio-
economic damages that accompany the abandoning of old groves in the 
rural areas. 

In the olive oil production stage, during the separation of oil from the olive 
fruit, two streams of effluents are generated: vegetable water (liquid) and 
spent olives (solid). Roughly 20 % of the olive is oil and at separation the 
remaining 80 % forms the above mentioned effluents. The high organic 
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composition of these effluents and the fact that they are concentrated within 
certain regions during a certain time period creates environmental problems 
following the discarding of these effluents onto land and water bodies 
without prior treatment. Issues such as energy, transportation and 
machinery are exogenous to the industry; however, by using them, the olive 
oil industry indirectly contributes to the environmental degradation and 
social issues related to these industries. 

There are many endeavours within the olive oil industry that aim at coping 
with the environmental degradation resulting from its operations. These 
efforts, however, are conducted within limited scopes and the developments 
are generated without considering the trickling effects they pose. On the 
other hand, they shall be assessed through the lens of strategic sustainable 
development by incorporating system’s perspective. For instance, 
nowadays the continuous 2-phase is referred to as the “Ecological” way of 
processing olives among the other process techniques. If the energy 
consumption is incorporated in to this analysis, however, the results may 
change. Adding to this comment, if the big amount of olives that are 
processed using continuous 2-phase process come from farms that practise 
modern intensive farming and the issues of soil degradation and 
underground depletion are considered the results may change even more. 

Another example is about the research to find alternatives for by-product 
treatment and/or utilization. Valorisation of these products will open up 
doors for new areas of utilizing these as raw materials in various fields. It is 
an excellent way of closing the loop but there has to be wise decisions also 
about the fields and ways that these by-products are utilized. 

Based on the understanding of the industrial systems, the olive oil industry 
and strategic sustainable development, a vision was formed for the olive oil 
industry in a sustainable society which complies with the basic principles 
for socio-ecological sustainability, for example: 

• Farming practices are within the regenerative limits of the 
surrounding ecosystems; 

• The by-products from the olive oil production are utilised and the 
industry maintains and adds to the quality of life in the society; 

• The olive oil industry provides the society with olive fruit and olive 
oil and preserves the culture associated with this tree; 

• The industry supports rural development and environmental 
protection and restoration; and, 
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• The olive branch, “Symbol of Peace” for the many different cultures 
around the world, is kept alive for future generations. 

In order for the olive oil industry to transition from its current practices 
towards the vision of a sustainable society, the involvement of a step-by-
step approach is suggested. The following measures are proposed for 
enabling this change: 

• Conserving the environment surrounding the activities of the 
industry; 

• Reforming Government policies relevant to the industry; 
• Enhancing cooperation between agents in the industry; 
• Informing stakeholders about sustainable practices; 
• Forming a comprehensive database of the olive oil industry; 
• Embracing needs-driven research through the Triple Helix (i.e. 

Government-Business-Research Institutes and Universities); 
• Implementing integrated waste management systems throughout the 

industry; 
• Transforming towards renewable energy and transport; 
• Forming a marketplace for by-products; and, 
• Contributing to rural development. 

The Integrated Waste Management Project: 

The objectives and phases of the Integrated Waste Management Project 
were examined in the context formed by the above mentioned vision and 
measures. Overall, the project is a good step for the transition of the olive 
oil industry and a good example for other industries. It strengthens regional 
cooperation between the three countries and with international 
organisations. It also targets and invites various stakeholders within the 
countries for participation. The project addresses a large part of the 
measures that are suggested in this text as constructive to move the olive oil 
industry towards sustainability in relevance to its scope and focus on the 
olive oil production stage. It also looks at upstream and downstream 
impacts of the production stage. It considers mitigating its downstream 
impacts by encouraging the utilization of the by-products. However, it is 
also important to mitigate upstream impacts and try to bring the olive oil 
production rate in conjunction with the olive supply rate from the farms, 
and this must be viewed from a long-term perspective to guarantee that the 
chain stays intact and linked. 
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The project is an important “stepping stone”. The successful 
implementation of each phase and successful completion of the project will 
pave the way towards implementing more complementary projects in the 
future to take the sustainability journey more steps ahead with socio-
ecological sustainability as the ultimate goal to be arrived at through the 
economic factors of the industry. 

The Industry in General and Society: 

Steps are being taken by the international community to address global 
issues and awareness about change is growing. Industrial systems are also 
in continuous change likewise for strategic sustainable development. We 
propose an approach that involves strategic planning using the method of 
backcasting from basic principles for socio-ecological sustainability. 

The olive oil industry is growing, expanding and transforming. The olives 
are cultivated in specific climates and consequently certain regions. These 
regions should take on the primary responsibility to preserve the olive tree, 
the olive oil industry and while sustaining its growth for the rest of the 
world and future generations in providing them with the valuable fruit of 
olive and the olive oil. 

In the course of our thesis we came up with measures which we suggest are 
important steps in moving the olive oil industry towards sustainability and 
which future projects should consider incorporating in their project plan. 
We strongly believe that implementing these measures in the appropriate 
sectors is an essential step for moving the industry towards sustainability. 
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1 Introduction 

This thesis aims at exploring key elements that the current industrial system 
needs in order to transition towards sustainability. A particular industry, the 
Olive Oil Industry (OOI), will be analyzed through the lens of strategic 
sustainable development. Furthermore, a specific project within this 
industry will be examined to identify its contribution in this transition. It 
will be helpful to begin with a brief introduction on the background for our 
research. 

1.1 The Industrial Revolution 

1.1.1 Historical perspective and nature of the 
Revolution 

The Industrial Revolution is a series of events that started in Europe 
between the 1750’s and 1830’s (More, 2000) and it was characterized by 
social and economic changes that marked the transition from a stable 
agricultural and commercial society to a modern industrial society, and by 
the boom in industrial goods and services. A revolution implies suddenness, 
but the industrial revolution was not a sudden event. It was named a 
revolution mainly due to the following reasons which it brought: 

a) The magnitude of change: It prompted a large-scale structural change 
in the economy; it was a continuation of earlier change, not different in 
kind but in the extent of its effects (More, 2000). 

b) The unprecedented nature of change: It brought a mechanism that 
affected the pattern of growth; long-term growth could take place; and 
rapid population growth was accompanied by continued growth in 
income per person (More, 2000). 

Therefore, the revolutionary nature is not in the speed but in how the 
economy shifted and changed the correlation between population and 
income per person. It took different regions of the world different time 
periods to “industrialize” and a large portion of the world is currently 
undergoing a similar change. 
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As an economic phenomenon, it surely brought many immediate benefits to 
the quality of life in general. The social and ecological, and long-term 
economic effects of this revolution are, on the other hand, open to much 
debate. Although there are many supporters of industrialization and of the 
present and future benefits of the capital markets as they are now, many 
critics question this change. At the moment, there are many aspects and 
examples that show the impacts of the industrial systems and the current 
practices on our planet. 

1.1.2 The need for a change in the current industrial 
systems 

The industrial revolution led to a number of harmful impacts on the 
ecological systems and society. These impacts, furthermore, affect the 
economic structure itself and the development of societies as a 
consequence. 

From the ecological point of view, global climate change is occurring, 
toxins and different chemicals that were produced and that are in 
production disperse throughout the world 3 , forests and other plant and 
animal species are becoming extinct and endangered through activities such 
as mining, over harvesting, and converting forest land to agricultural or 
urban areas (Hawken, 1993). 

The impacts from the social aspect may be harder to quantify and measure, 
yet social injustices, inequalities, alienation 4 , conflicts over natural 
resources, hunger and poverty and diseases are only a few examples. 

Since the economic structure functions within the society, which is part of 
the ecosystems, the above-mentioned impacts affect the economic structure 
itself, as a consequence. The damage to the economic systems is harder to 
show in the presence of the benefits of globalization. Yet, the demand for 

 

3 In Europe, 100,195 chemicals were identified in 1981. (European Environment Agency: 
Europe’s environment; the third assessment, 2003). 
4 Alienation: It is defined as a state of mind where people no longer feel certain about who 
they are, and are no longer connected to their surroundings mentally. This phenomenon is 
especially observed at white collar -office- and blue collar -factory- workers in modern 
industrial society; they are alienated from nature, from their fellow men, alienated from the 
work of their hands and minds, and alienated from themselves. (Josephson, 1962) 
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industrial goods and services and the need for nature’s services such as 
clean water and air are increasing; and on the other hand, waste is steadily 
accumulating and ecological damage is increasing. 

Nature is the resource base that supplies the economic systems and today 
the world is confronted with a decline in living systems overall. Nature’s 
capacity to support life is declining at an alarming rate and this would have 
enormous effects on the society, not only in the long term but also in the 
medium to short term. 

1.2 The Idea of Industrial Evolution 

Given the prevailing practices of industry in general and the degradation 
that these have caused to the larger systems, the global society cannot 
continue the same way and there needs to be a change. This change needs 
to be strategic and needs to aim at reaching socio-ecological sustainability. 

The impacts industry imposes on the biosphere, on the basic principle level, 
can be divided to three separate mechanisms by which the biosphere is 
harmed: 

“1. A systematic increase in concentration of matter that is net-introduced 
into the biosphere from outside sources; 

  2. A systematic increase in concentration of matter that is produced within 
the biosphere; and 

  3.  A systematic degradation by physical means. ” (Robért et al, 2005) 

In addition to these impacts, the maintenance and robust functioning of the 
social systems is also harmfully affected. 

On the basis of these impacts, four basic principles for socio-ecological 
sustainability will be referred to, which state that; 

“In a sustainable society, nature is not subject to systematically increasing 
… 

I… concentrations of substances extracted from the Earth’s crust, 

II…concentrations of substances produced by society, 

III…degradation by physical means 
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and, in that society… 

IV…people are not subject to conditions that systematically 
undermine their capacity to meet their basic needs.” (Holmberg, 
1995; Holmberg, Robèrt, Eriksson, 1996; Holmberg, Robèrt, 2000; 
Ny et al, 2006) 

Within the above mentioned four basic principals for socio-ecological 
sustainability, the economy serves as means to reach this aim and industry 
helps this transition by complying with these principles and by continuing 
to provide the society with goods and services that respond to our needs and 
wants. 

For effective transition towards sustainability, a step by step approach that 
will allow industry to evolve towards a sustainable future is required 
because another industrial revolution, which infers a radical change, would 
imply much stress on the ecological and social systems. Furthermore there 
is usually a high tendency of resistance to change when it is sudden. This 
step by step approach guided by the above mentioned principles which are 
the bare minimum requirement for a future sustainable society will also 
allow enough time for the system to recover from the damages caused by 
the current unsustainable industrial practices and for the industry to develop 
appropriate measures to accompany this change. 

1.3 The Olive Oil Industry 

Olive oil production dates back to the age of the olive tree, which goes back 
as far as 3500 BC. There are a few theories about the origin and spreading 
of the olive tree but it is a tree of Mediterranean origins, where today 98% 
of the global olive cultivation is present. To ancient Mediterranean people, 
olive oil was not only used for nutrition and in most of their food; it was 
also used for medication, cosmetics, embalming and for many religious 
ceremonies some of which are still being practiced today. The olive tree 
since the old times symbolizes peace, honour, purification, euphoria and 
victory. There are some ancient myths about the olive tree and oil and they 
are also mentioned in the Torah, Bible and Quran. 

The olive oil industry is an agro-industry, which depends on olive 
cultivation as the initial stage of production. Olive farming is practiced in 
different ways, each of them having environmental and social aspects that 
show trickling effects in the later stages of the industry. Olive oil 
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production also goes through several stages and has various parties 
involved in it, which will be discussed thoroughly in section 3.1 in the 
course of this thesis. Olive oil production generates two main by-products 
namely vegetable water (liquid) and spent olives (solid remains) which 
pose significant challenges in the surrounding ecosystems. Thus, 
management of these by-products is essential to reduce the olive oil 
production’s impacts on the surrounding ecosystems and to use them as raw 
materials elsewhere. 

1.4 The Integrated Waste Management 
Project 

There has been recently numerous research and activities in the olive oil 
industry aimed at tackling its environmental impacts. One current example 
is from Jordan, Lebanon and Syria who are trying to respond to the 
increasing market demand5 by increasing their production capacities while 
safeguarding their fragile eco-system from the negative impacts of the 
practises in the industry. For this purpose, they are carrying out a joint 
project called the ‘Integrated waste management for the olive oil pressing 
industries in Lebanon, Syria and Jordan’ (IWMP), which is funded by the 
European Community under the Short and Medium-term Priority 
Environmental Action Program (SMAP-II), managed by the United Nations 
Development Programme (UNDP), and implemented by the ministries of 
environment in the three countries. 

The main purpose of the project is to contribute to the sustainability of the 
olive oil production sector and to put an end to the degradation of resources 
(soil and water) without harming the production and growth of the agro-
industrial sector of the olive and the olive oil production. The project aims 
at introducing an integrated waste management system for the countries 
involved. It is a three year project that has been underway since March 
2005. 

 
5 International Olive Oil Council, World olive oil figures, Consumption 
http://www.internationaloliveoil.org/downloads/consommation1_ang.PDF (last accessed 
on December 2006) 

http://www.internationaloliveoil.org/downloads/consommation1_ang.PDF
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1.5 Scope 

The thesis work will be looking at the olive oil industry and the IWMP 
through the lens of strategic sustainable development derived from a 
principles view of socio-ecological sustainability. 

1.6 Research questions 

Based on the background and the above defined scope, the research was 
approached from a strategic sustainable development perspective and 
centred on the following questions: 

• What strategic measures can contribute to evolving the Olive Oil 
Industry towards sustainability? 

 
• In what ways and to what extent does the Integrated Olive Oil 

Waste Management Project contribute to this evolution? 
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2 Methodology 

Each method was chosen to be able to carry on a better analysis in 
answering the research questions and to provide suitable suggestions that 
are possible to add to the current state of the IWMP, the olive oil industry 
and industry in general.  

For setting the context about Industry in general: A literature review 
from various journals, articles, books, MSLTS course materials was 
conducted. 

For analyzing the Olive Oil Industry from a strategic sustainable 
development perspective: Scientific literature was covered about the reuse 
or recycle (by-product valorisation 6 ) of the common wastes that are 
generated during the production of the olive oil, information about the 
history of olive growing, olive oil production and cultural aspects in 
addition to the thesis group’s own reasoning, ideas, opinions and inferences 
in order to conduct the ABCD analysis for the olive oil industry as 
explained in the following paragraph. 

ABCD analysis was initiated with the A-Step, by defining the system 
boundaries and forming a shared view on the olive oil industry as a system. 
Three stages were defined for the OOI, namely the olive cultivation, olive 
oil production and the market (for olive oil and the by-products); based on 
the ‘Extract-Produce-Sell-Use-Discard’ model (Senge and Carstedt, 2002). 
Also, stakeholders/agents in this system were defined during this step. In 
the B-Step, the current situation of the system regarding the basic principles 
for socio-ecological sustainability was analyzed, as the main criteria. Then, 
the three stages were studied separately, and some challenges were 
considered as being common at each stage, such as energy, transportation 
and machinery. The next stage, C-Step, was to create a vision for the olive 
oil industry. Starting with a general vision for the industry, the three stages 
were explored independently. Then a list of suggested measures was 

 
6 By-product Valorisation:  refers to an action taken by the government and other 
stakeholders that leads to the establishment of a price or value for an item or service that 
was regarded as waste before. Particular examples for OOI are using vegetable water for 
irrigation and using spent olives as biomass/bio-fuel in different applications. 
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generated with the aim of trying to bridge the gap between the current 
situation depicted in the B-Step and the Vision in the C-Step. As the final 
D-Step, the list of measures generated in the C-Step was elaborated on to 
validate their importance and effectiveness in the transition of the OOI 
towards sustainability. 

For analyzing the IWMP in the context mentioned above: The 
implementation phases of the IWMP, which were derived from the 
project’s own aims/objectives, were compared with the list of measures 
generated during the ABCD analysis; in order to see which measures and 
which part of the measures were covered by these phases. 
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3 ABCD Analysis for the Olive Oil 
Industry 

Conducting the ABCD analysis for the olive oil industry gives a 
comprehensive understanding of the whole industry. This understanding 
lays the ground for a clear assessment of the current industry according to 
the basic principles for socio-ecological sustainability. Only then can a 
future vision of a sustainable olive oil industry can be formulated and 
measures be proposed to contribute in evolving the industry from its current 
situation to the future vision. 

3.1 System (A) 

A holistic system is composed of many subsystems which are interrelated 
and interdependent. It is these subsystems with the relations linking them 
that give the whole system its structure and resilience. When analyzing a 
system and attempting to understand its complexity in order to reveal 
intervention points, it is important to draw boundaries for this system to 
simplify the analysis without excluding any critical aspects, i.e. “Simplicity 
without Reduction” (Robèrt et al, 2005). 

The system boundaries defining the olive oil industry begin from the very 
base of the industry, olive cultivation which supports and feeds olive oil 
production. Also, the market for olive oil and the by-products of its 
production are included in the system. To allow a more comprehensive 
systems perspective approach, a correlation can be made to the Industrial 
Age System, Extract-Produce-Sell-Use-Discard, (Senge and Carstedt, 2002) 
as shown in Figure 3.1.  

In this section of the ABCD analysis, each of these stages (Olive 
Cultivation, Olive Oil Production and Market) of the olive oil industry will 
be explored further to understand the facts, practices, operations, processes 
and various stakeholders throughout the production, see Figure 3.2. This 
understanding establishes the platform for the following stages of the 
analysis, which ultimately aim at arriving to elements for evolving this 
industry towards sustainability. 
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Figure  3.1: The Industrial Age System and the Olive Oil Industry 

 

Figure  3.2: The Olive Oil Industry 
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3.1.1 Olive Cultivation 

Olive cultivation is the base of the olive oil industry since it is an agro-
industry. Therefore, all the actions and measures taken at this stage will 
have significance on the later stages. 

Region 

Olive cultivation is concentrated mainly around the Mediterranean lands, 
where it originated from, and it also exists in regions with similar climate 
conditions and which fall between 30° and 45° latitude. The climate 
conditions there favour the growth of the olive tree, which is very 
vulnerable at temperatures below -5°C (RIRDC7, 2001) and which grows 
well in semi-arid soils. 

Figure 3.3 shows the regions where olive cultivation exists nowadays. It is 
also found in China, Japan and South Africa.  

 

Figure  3.3: The Olive Cultivation Map8

                                                 
7 Rural Industries Research and Development Corporation 
8 Source: Musco Family Olive Co. www.olives.com/OlivesWeb/Olives/World.aspx
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Olive Tree 

A single olive tree lives for several centuries. It reaches maturity and starts 
producing fruit around the age of 7 and it takes about 25 more years to 
reach its maximum olive yield. In other words, it takes half a human’s 
lifetime to reap the benefits of a newly planted olive tree which would 
continue to produce for many generations ahead; this gives the tree its 
heritage and cultural importance from its growers and its biodiversity and 
ecological significance from the surrounding ecosystem. On the other hand, 
there are some smaller species that have a much shorter lifespan, 25 years, 
and which mature and produce fruit at the age of 3. However, it is the 
former species that carry the better quality olives and that hold greater 
ecological and cultural values. 

Olive Farms 

Olive farms nowadays can be classified into Low-input Traditional, 
Intensified Traditional and Intensive Modern farms (EFNCP9, 2001). These 
differ from one another in the type and age of the olive trees they contain, 
the density of trees in the farm, the quantities of fertilizers and pesticides 
used, the irrigation and water requirement and the management level 
needed to maintain them. They are explained in further detail in section 
3.2.1. It is worthwhile to mention that farming practices play major roles in 
the system as they represent the upstream side of the olive oil industry. 
Thus, they bear enormous importance on the functionality of the whole 
system. 

Olive Harvest 

Olive harvesting is seasonal. Its time varies from one region to another and 
ranges from October to March. Harvesting time is also crucial in terms of 
the production level of olive trees, the olive-oil yield as well as the quality 
of the oil extracted. Nonetheless, it is very important while harvesting to 
avoid crushing the olives or scratching their skin which results in oxidations 
that alter olive and olive oil flavours. 

 
9 European Forum on Nature Conservation and Pastoralism 
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Harvesting techniques are mainly manual collection by hand, which makes 
it a social event for people to get together in the farm. Recently mechanized 
collection by simple equipment and mechanical shakers are introduced to 
speed up the process. 

Olive Storage 

Until olives are eaten or milled, they are stored at moderate temperatures in 
well ventilated spaces to slow down fermentation processes and kept in 
shallow layers to avoid crushing. For the olives sent for milling, it is best to 
keep the storage period as short as possible so as to produce better quality 
oil. 

Olive Transportation 

The transportation of olives from the farms or storage areas to the mills is 
also a major player in the quality of olive oil. Over stacking of olives in 
trucks may lead to squashing the olives and consequently degrading the 
quality of the oil produced. 

3.1.2 Olive Oil Production 

Olive Reception 

Once the olives are received at the mill, they are rinsed, controlled for 
quality and then stored until they are milled. The cleaning process includes 
de-leafing by vacuum and rinsing by water to remove dust, soil, stones and 
remains of pesticides, if any. The total weight of this expelled matter is 
about 5-10% of the olives received (Espinola, 1996). This matter can be 
used as an organic fertilizer without the need for composting it by 
reincorporating it into the soil (RAC/CP10, 2000) 

Olive Oil Processing 

Olive oil processing to produce olive oil takes place in various stages as 
shown in Figure 3.4. 

 
10 Regional Activity Center for Cleaner Production. 
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Figure  3.4: Olive Oil Processing stages 

Milling 

This is where the olives are milled (crushed) to release the oil from the 
olive and form a paste. It was traditionally done by stone mills but recently 
it is done by hammer metal mills although some continuous centrifugation 
plants are favouring the use of stone mills as they release more oil from 
olive. (Espinola, 1996; International Olive Oil Council, 1996) 

Mixing 

The crushed olives are mixed at a moderate temperature for a certain period 
of time to prepare the paste for extraction by coalescing the oil droplets to 
form bigger drops which are easier to extract. Temperatures higher than 25-
30oC can compromise the quality of the oil produced. 

Separating 

This is where the oil is separated from the paste. It is done in two distinct 
techniques: pressing and centrifuging (3-phase and 2-phase). The separation 
process produces olive oil and generates by-products, mainly vegetable 
water and spent olives. The separated oil may require refining according to 
its acidity level; otherwise it is sent directly for storing. 

Traditional Pressing: A batch (discontinuous) process where pressure 
applied on the olive paste forces the oil out of the paste leaving behind 
the spent olives. Then, the oil is decanted to separate the remaining 
water from the bulk of the oil. The process flow diagram is shown in 
Appendix B, Figure B-1. 

Milling Separating Mixing

Extracting by Solvent Refining Storing 

Olive Oil Processing 
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3-phase Centrifuge: A continuous process by horizontal centrifuging 
which separates the olive paste to oil, vegetable water and spent olives. 
This system consumes vast amounts of heated water to facilitate the 
separation process. The process flow diagram is shown in Appendix B, 
Figure B-2. 

2-phase Centrifuge: This is a technically modified version of the 3-
phase process that reduces high water consumption. The process 
separates oil from the remaining mixture; moist spent olives. The 
process flow diagram is shown in Appendix B, Figure B-3. 

Extracting by Solvent 

The separation process forces most of the oil out of the paste, but a smaller 
yet significant portion remains in the spent olives which is usually retrieved 
by chemical extraction using solvents, mainly hexane. The oil/solvent 
mixture is later distilled to produce raw olive-kernel oil, which needs 
further refining prior to consumption; and the solvent which is recycled 
back to the process line. The spent olive which has undergone extraction is 
called exhausted spent olive. 

Spent olives require heating to lower the water content prior to solvent 
application. 

Refining 

This process is necessary for and applied on raw olive-kernel oil and on 
lamp oil having acidity higher than 3.3%. It is mainly to reduce the acidity 
of the oil, to refine colour and odour, and to remove the impurities and wax 
formed throughout the previous stages through oxidation. The refining 
processes are mostly chemical and require energy for heating up the oils 
and for stirring machines.  

Storing 

The olive oil extracted should also be stored away from light, air and heat 
in stainless steel containers to avoid its oxidation before it is packaged and 
transferred to the market. 
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3.1.3 Market 

The market which is covered in this thesis relates to the olive oil market 
and the market of the by-products generated from the operations and 
processes of the industry. However, it does not include financial and trade 
analysis of those markets. 

Olive Oil 

The global demand for olive oil has been growing continuously during the 
past few decades. Besides its consumption for nutrition, it has many other 
uses such as: soap manufacture, cosmetic products, and medicines, and it is 
used in some religious ceremonies also. 

Table olive oil is packaged and bottled to preserve it and to contain it in 
appropriate volumes for transporting and selling. Glass and PET are the 
most common materials but metallic cans are also used. These containers 
require appropriate management after the oil is consumed. Moreover, 
proper handling of used olive oil is necessary, as it decreases the treatment 
plants’ operational efficiency if disposed in sewers. 

By-products 

Vegetable water and spent olives are highly organic substances. These by-
products which once were discarded and treated as end waste are recently 
being valorised for use as raw materials in other fields. Vegetable water can 
be used for irrigation and for producing methane whereas spent olives can 
be used as biomass, animal feed and construction material. Pruning remains 
are used as organic fertilizers. 

3.1.4 Stakeholders 

The industry involves various stakeholders that play different roles at 
different stages of the industry, such as farmers, millers, extractors, refiners, 
packers, in-line industries, cooperatives and syndicates, to mention a few. 
These are direct agents in the industry; there are also other stakeholders 
who are as important like the government, research centres, consumers, 
NGO’s etc who have great influence on the industry. 
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3.2 Current Reality (B) 

Understanding the system of the olive oil industry, by defining its 
boundaries and recognising its subsystems and their interrelations, lays out 
the platform for a more reliable and comprehensive assessment of its 
present status. This assessment is carried out in conjunction with the basic 
principles for socio-ecological sustainability and it aims at pointing out the 
areas where violations of these principles exist. It also looks at practices 
that are in line with the basic principles for socio-ecological sustainability 
because they serve as a foundation on which future initiatives can be built. 

In this section of the ABCD analysis, a complete assessment for the whole 
industry will be done but firstly some areas, highlighted in Figure 3.5, will 
be explored in more details to make the assessment more comprehensible, 
since these areas constitute leverage points through which change or 
transformation can be affected within the olive oil industry. Moreover, 
energy, transportation and machinery relevant to the olive oil industry will 
be covered to bring out their importance and roles in the sustainability 
context of the entire industry. These sections will be discussed separately 
because, their effect with regards to sustainability does not only affect the 
olive oil industry alone since other industries use the same energy source, 
transport and machinery for their activities. Therefore, any sustainability 
measures to be initiated do not only involve the olive oil industry but also 
other industries and government institutions. 

3.2.1 Olive Farms 

There are three common olive farm types, or farming practices, as 
mentioned earlier, these are: 

Low-input Traditional 

This type of olive farms contains scattered ancient trees that hold high 
biodiversity value. Moreover, these ancient trees have extensive root 
network and are planted on ground terraces; which both prevent soil erosion 
thus contributing to maintain the landscape. They also do not require 
irrigation and this allows the conservation of water in upland areas. 
Chemical fertilization is not needed which minimizes soil depletion and 
possible contamination of surrounding water bodies and aquifers. 
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Figure  3.5: Selected Areas in the Olive Oil Industry 

These farms serve as a form of cultural preservation and thus have eco-
tourism value. Since labour is intensive, this type of farming also brings 
families to work together and thus fosters social ties and cooperation among 
them. On the contrary, they are susceptible to abandonment or 
intensification because they have low financial profits due to the high 
maintenance costs and the low olive yield compared with the other olive 
farm types. 

Intensified Traditional 

This type of olive farms is similar to the low-input traditional ones but 
involves more management requirements. They contain old groves in 
addition to younger and smaller olive trees and they have higher tree 
density in comparison with the low-input farms. Irrigation, chemical 
fertilizers and pesticides in such farms are common, which eventually 
reduces the micro flora population of the soils rendering them less fertile 
and prone to more fertilizers use. The farms are also managed by downhill 
tillage but this increases the chances of soil erosion and top soil loss. 

Intensified traditional olive farms have higher olive yields, thus they are 
financially more profitable than low-input traditional farms and this 
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encourages the replacement of the old groves which hold the ecological and 
cultural values with young, small trees. 

Intensive Modern 

Intensive modern farms have much higher density of trees, which are 
younger and smaller with few or no old groves. And as the name implies, 
these farms require greater input in terms of irrigation, fertilizers and 
pesticides, and more soil management. This intense management increases 
olive yield and thus profitability but can have immense environmental 
impacts in the long run such as loss of biodiversity, over-consumption and 
depletion of water resources, accumulation of persistent chemicals, 
droughts and desertification. 

One important aspect for the sustainability of olive farming is government 
policy. In the EU countries, government policies have encouraged the 
intensification of olive farming through subsidies based on production 
levels. Such policies put smaller farmers who need the subsidies most at a 
disadvantaged position (Kyne, 2003). This policy has just been reformed 
(Beaufoy G., 2001) yet the environmental problems caused by the former 
policy still prevail. 

Olive cultivation is an important stage in this industry; therefore it is 
important for olive farmers to engage in sustainable farming practices to 
ensure continuous production and the preservation of the olive culture and 
industry for future generations. 

 

“The Mediterranean region has witnessed in recent years the highest rate of 
soil loss in all Spain, and this fact is due, at least in part, to the bad 
management of olive plantations” (Aguilar, Ruiz et al, 1995) 

3.2.2 Olive Oil Processing 

Milling 

Two milling methods are commonly used; stone mills and metal mills. 
Stone mills are slower and consume more energy but produce very fine 
olive paste for better oil extraction. Metal mills on the other hand are faster 
and continuous but the paste quality is lower, which means that the 
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percentage of residual oil left in the spent olives is higher and thus it may 
call for solvent extraction or loss of a portion of oil (Espinola, 1996). 

Separating 

Olive oil separation is done in two distinct methods; pressing (traditional) 
and centrifuging (3-phase and 2-phase). These processes require water and 
energy and they generate the same by-products but in different proportions. 
Exact figures of the input-output analysis of these processes are show in 
Appendix B, Table B-1. 

Traditional Pressing 

The traditional pressing method is the oldest method that was used for olive 
oil extraction. This method has the advantages of low investment, 
operational and maintenance costs and low energy requirement. On the 
other hand, it entails higher labour costs and regular cleaning of equipment. 
In addition, the separation process is discontinuous and slow, which is a 
limitation to its production capacity and this encourages the shift towards 
the continuous centrifuging methods. 

In Spain, about 90% of mills have abandoned this method while about half 
of the mills in Italy still use it. (RAC/CP, 2000) 

3-Phase Centrifuge 

The continuous three phase centrifugation method was introduced in an 
effort to mechanize olive oil separation and to accelerate the process for 
coping with the increasing demand for olive oil. In addition, this process 
takes up less land area and needs less housekeeping. However, it requires 
much more energy, it consumes a lot of water and it has high investment 
and maintenance costs. Moreover, it generates more vegetable water. 

2-Phase Centrifuge 

This is a more recent process that was introduced to overcome the 
drawbacks of the 3-phase process. It consumes much less water and 
significantly reduces the amount of vegetable water generated but produces 
spent olives with higher moisture. It also has low labour cost and requires 
smaller land area in comparison with the traditional pressing but demands 
higher investment and maintenance costs and more energy input. 



 

 Environmental impacts of vegetable water and spent olives 

The principal waste products of olive oil production are vegetable water and 
spent olives. These by-products have very high polluting potential due to 
several reasons among which the most important are; 

• High pH which is the main cause of death of fish when these wastes are 
dumped into water bodies; 

• High fat content which provokes the formation of a layer on the surface 
of water preventing direct oxygenation and the passing of sunlight; thus, 
hindering the normal development of fauna and flora; 

• High organic content contributes to the consumption of dissolved oxygen 
through its high chemical oxygen demand (COD) and biochemical 
oxygen demand (BOD); 

• High phenolic content which inhibits the microbial activity thus delaying 
decay of the organic content; and, 

• These wastes in addition produce a very unpleasant odour during decay, 
making their disposal near residential areas a problem. 

The high pollution potential of these waste products implies special handling 
and treatment in order to protect the environment from pollution. This 
requires trained personnel and special installations for waste treatment. But at 
present most vegetable water is dumped into the municipal sewers, into river 
streams without treatment or are stored in open tanks for natural evaporation. 
This constitutes a major problem for the industry, the municipalities and the 
society at large. Nonetheless, current research shows that there are excellent 
potentials for the reuse of these by products but the market opportunities still 
need to be established and further developed. 

(RAC/CP, 2000) 

Extracting by Solvent and Refining 

Solvent extraction is a chemical process that uses solvents such as hexane 
to extract the residual oil (kernel oil) left in the spent olives. About 4-7% of 
olive oil is contained in spent olives (RAC/CP, 2000). Although this 
enables the retrieval of residual oil, the use of hexane makes the residues 
unfit for use as animal feed which is one of the potential uses of such by-
products. It should be noted that hexane is a component of the paraffin 
fraction of natural gas and petroleum and is an important air pollutant at 
high concentrations (http://www.scorecard.org/chemical-
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profiles/html/hexane.html). Also, there is high energy requirement for the 
drying the spent olives before applying the solvent. Furthermore, the kernel 
oil extracted needs further refinement prior to consumption by physical and 
chemical processes. 

3.2.3 Market 

Olive Oil 

These final processes make the oil available in quantities convenient for 
consumers to purchase. It also helps preserve the quality of the olive oil for 
a longer period of time. However, the packaging process also requires 
energy and material input and generates waste which can have 
environmental impacts if not controlled. After packaging, the olive oil 
follows food distribution chains and is brought to consumers alongside 
other food products. 

By-products 

The by-products of olive oil production have great organic and energy 
worth; research and studies are carried out to valorise them and use them as 
raw materials elsewhere. They have a promising market in various fields, 
like animal food, construction material, compost, biomass, etc.  

 

As the olive oil market is growing, the production levels are increasing to 
keep up with the increase in local and international demand. Compared to the 
1990-91 season, the world olive oil consumption was 1,666,500 tons 
superseding the total production of 1,435,000 tons. In the crop year 2005/06, 
it is estimated that production will stand at 2,599,000 tons whereas 
consumption will be reaching 2,665,500 tons.  

(International Olive Oil Council, December, 2006) 

3.2.4 Energy, Transportation and Machinery 

In the Olive Oil Industry, there are some aspects that are common to all 
three different stages mentioned before: olive cultivation, olive oil 
production and the market. Energy, transportation and machinery are three 
aspects that are present at all the stages and they pose important impacts on 
the industry as well as on the larger systems of society and biosphere. This 

22 

http://www.scorecard.org/chemical-profiles/html/hexane.html


23 

section will analyze these areas on a basic level through the lens of strategic 
sustainable development. It is also important to mention here that these 
three aspects are common to any industry in general. In other words, the 
olive oil industry is not a major player in integrating sustainability aspects 
in the design and production of energy, transport and machinery that it uses. 
However its contribution towards helping these industries integrate the 
basic principles for socio-ecological sustainability in their industrial 
processes can not be considered negligible. 

This section will be observing the current contributions to the violation of 
system conditions, caused by the energy, transport and machinery that are 
used within the olive oil industry. Within the olive oil industry there is high 
demand for energy which for the most part is generated from fossil fuels. 
Energy is indispensable for all industrial processes but supplying this 
energy generates waste in the form of green house gas emissions which 
have high polluting capacity with huge impacts among which can be listed 
as climate change, lost of biodiversity, etc. In addition, the use of fossil 
fuels constitutes a violation of the first of the basic principles for socio-
ecological sustainability. 

The transport sector is the largest consumer of energy with a 35% share of 
total world energy (Worldwatch Institute, n.d) and at present, there are very 
few vehicles in this industry running on alternative, clean energy. For 
example, there was an annual increase of 2% in the EEA-17 area of 
transport energy in the period 1990-2000 (European Environmental 
Agency, n.d). This implies that this sector is a significant contributor to the 
violation of the basic principles for socio-ecological sustainability. 
However a small percentage of the energy of the countries where olive and 
olive oil is produced comes from alternative sources. 

Another area of concern is the machinery used within this industry. Mining 
brings in the raw materials such as metals and fossil-fuel based plastics for 
the machinery sector; therefore, this industry contributes to the issues 
related to mining. Scarce metals, heavy metals and plastic parts may 
accumulate on the biosphere unless the machines are reused, recycled or 
properly disposed of. Also the machines, especially the older ones, used 
throughout the industry, such as farming machines, centrifuges and 
packaging machines may have low energy efficiency levels. 
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3.2.5 The Olive Oil Industry and Sustainability 
Principles 

Table 3.1 provides a general overview and presents some examples of how 
different sectors in the olive oil industry violate the basic principles for 
socio-ecological sustainability. More detailed and technical violations could 
be drawn up also but they were excluded to maintain the level of study at 
the systems level. The discussion part elaborates more on the extent of 
these violations and the variation between each of the farming practices and 
each of the separating processes. 

 

Table  3.1: The violation of the basic principles for socio-ecological 
sustainability within the Olive Oil Industry 

SUSTAINABILITY PRINCIPLE ACTIVITY 
I II III IV 

Low-Input 
Traditional    

Low olives 
yield; 
Underpaid 
farmers 

Intensified 
Traditional 

Medium 
irrigation; 
Chemical 
fertilizers; 
Energy 
source of 
machinery 

Chemical 
fertilizers; 
Pesticides 

Tilling/soil 
management; 
Loss of old 
groves 

Loss of old 
groves; 
Underpaid 
farmers Farming 

Modern 
Intensive 

High 
Irrigation; 
Chemical 
fertilizers; 
Energy 
source of 
machinery 

Chemical 
fertilizers; 
Pesticides 

Tilling/soil 
management; 
Loss of old 
groves; 
Irrigation;  
Loss of 
biodiversity 

Loss of old 
groves; 
Underpaid 
farmers 

Harvesting 
Energy 
source of 
machinery 

  Under paid 
workers 

Storing 
Heating/coo
ling Energy 
Source 

 Land 
clearance  

O
L

IV
E

 C
U

L
T

IV
A

T
IO

N
 

Transporting Energy 
source    
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SUSTAINABILITY PRINCIPLE ACTIVITY 
I II III IV 

Milling Energy 
source    

Mixing Energy 
source    

Traditional 
Pressing 

Energy 
source 

Spent Olives 
& Vegetable 
Water 
generation; 

Land for by-
products 
containment 

   

3-Phase 
Centrifuging 

Energy 
source 

Spent Olives 
& Vegetable 
Water 
generation; 

Land for by-
products 
containment 

 Separating 

2-Phase 
Centrifuging 

Energy 
source 

Spent Olives 
& Vegetable 
Water 
generation; 

Land for by-
products 
containment 

 

Extracting by Solvent Energy 
source 

Hexane 
Consumption
; Exhausted 
spent olives 

  

Refining 
Energy 
source for 
heating 

Chemicals 
consumption; 
By-products 

  

O
L

IV
E

 O
IL

 P
R

O
C

E
SS

IN
G

 

Storing 

Energy 
source for 
heating/cool
ing; 

 Land 
clearance  

Olive Oil Packaging & 
Selling 

Energy 
source 

Glass, PET 
& Metal cans  Trade 

barriers 

M
A

R
K

E
T

 

By-products Energy 
source 

Potential by-
products 

Land for 
processing 
plants 
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3.3 Visioning a Future (C) 

Building upon the previous section, the analysis of the current reality, this 
section will present the C-Step of the ABCD methodology. In this step, a 
picture of the desired future for the olive oil industry is drawn followed by 
proposing measures that will aid reaching that future. 

The future inherently has many uncertainties and in this particular analysis, 
to ensure reaching success within the olive oil industry, a backcasting 
approach based on a principled view of socio-ecological sustainability is 
employed, where the economy is considered as means to get there. The 
following part of this section is a picture for a desired future of the olive oil 
industry in general and its different stages. 

In the future, the olive oil industry will keep providing society with olives 
and olive oils, while its operations will not be violating the basic principles 
for socio-ecological sustainability. Through these products, this industry is 
contributing to the subsistence needs of people through its nutritional 
values as food and its health benefits. The industry provides employment 
especially in rural areas; therefore, it helps the rural development 
endeavours and is actively involved in community building and 
environmental protection and restoration projects. The industry will, also, 
help to preserve the cultural aspects that are associated with olives and 
olive oils. This fruit is deeply embedded in the traditions in the 
Mediterranean region. Olive oil has its own valuable place in the cuisine of 
the people in the region and the olive branch is the “Symbol of Peace” for 
the many different cultures around the world. Keeping these values and 
benefits alive for the future generations shall become a major goal for the 
olive oil industry. 

3.3.1 Olive Cultivation 

The olive oil industry is an agro-industry; i.e. it is primarily based on the 
growing of the olive fruit from the olive tree. Therefore organic farming 
practices are essential in the future vision of olive farming. No artificial 
fertilizers or pesticides will be used. The sustainable management of soil -
protection from erosion- and water resources -groundwater, etc. - is an 
integral part of olive growing. The olive farms will serve as preservers of 
the ecosystems and biodiversity on the farms and the surrounding areas. 
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The olive farms are an integral element of the rural development, and 
employment in the rural areas. The villages and small towns around the 
olive growing regions, especially those practicing traditional plantation, are 
preserved. There is employment provided to the local villages and towns 
with just payments and good working conditions. The industry contributes 
to the education and literacy in the area. 

There is strong co-operation among the olive farmers. They are also in 
close contact with other farmers in the region, and they collaborate with 
olive growers in the other parts of the Mediterranean/world. A database is 
in function for the olive growing areas which includes data and information 
on the area of the plantations, number and ages of trees, amount of olive 
grown on average, the soil conditions, water management, etc to serve as 
reference and pool of knowledge for all stakeholders and the bigger 
community. This data and information are well integrated with the 
government policies that support the organic farming practices and help the 
integration of the industry in rural development programs. There is 
awareness in the region about the olive tree and the place of it in the culture 
of the region, and it benefits from eco-tourism. The olive growers can 
supply the olive oil producers in a sustainable way and help the society in 
general. 

3.3.2 Olive Oil Production 

The olive oil production process as a whole produces no waste or at least at 
a rate that does not surpass nature’s recycling capacity, and therefore it 
operates within the natural cycles in the region. Clean production 
techniques are applied throughout the industry and the once so-called waste 
are utilized as raw materials. Focus of the industry is shifted from end-of-
pipe treatment techniques to improving the production processes and 
systems and closing the loop with production of zero waste. Olive oil 
producers are processing olives that are grown in the plantations that use 
sustainable agricultural practices and they are contributing to the rural 
development in the regions that they operate. 

Governments make policies and set the environmental regulations and 
standards based on the whole systems perspective that is suggested and 
utilize the databases. Olive oil mills are complying with these 
environmental regulations and standards. The industry provides the society 
with a good quality and quantity of olive oil with an extended producer 
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responsibility that goes beyond the production line and reaches the rest of 
the stakeholders and consumers. 

3.3.3 Market 

People in the industry and consumers know the nutritional values, health 
benefits and cultural aspects of olive oil. They are also aware of the 
processes and operations that make this valuable oil ready for their 
consumption. The packaging materials used in transportation and olive oil 
bottles are reused or recycled within the closed loop of the society; they do 
not end up being disposed of in landfills. 

The by-products resulting from the processing of olives to produce olive oil 
are utilised as valuable inputs in the olive oil industry or in other in-line 
industries (approximately 20% of an olive fruit is separated as olive oil and 
the remaining around 80% of the olive fruit forms these by-products). This 
market is not a mechanism to benefit the olive oil mills that produce more 
by-products; so that they have more income from these by-products. 
Instead, the market mechanisms encourage the channelling of these by-
products to their most environmentally friendly and socially beneficial uses. 

3.3.4 Energy, Transportation and Machinery 

Energy 

Energy at all stages of the olive oil industry system is generated from 
renewable resources. Alternative sources are utilized to run the various 
operations in the olive oil industry such as direct utilization of the solar 
energy, wind energy, and biomass energy especially that generated within 
the olive oil industry. 

Transportation 

Bio-fuels produced from plants such as canola and sun flower and biogas 
from the industry itself are used for running the vehicles used throughout 
the industry. The future also offers solutions such as the hydrogen 
technology. In addition, better logistics coordination for the transportation 
of olives, olive oil, and by-products is achieved through utilization of 
information technology (IT) and reducing transport distances as much as 
possible. 
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Machinery 

Product design for disassembly is now a crucial part of the machine 
industry working in close collaboration with the olive oil industry. Reuse of 
the metal and plastic parts in old machines is provided through effective 
reusing and recycling. Dependence on mining and virgin materials is 
reduced to encourage the use of recycled materials. Biodegradable plastics 
that are made from green plants are used in the machines. Energy used 
during production of the machines and the energy they use to run are 
derived from renewable, cleaner energy resources; in addition to the high 
levels of energy efficiency they have. 

3.3.5 Suggested Measures 

This part introduces the measures that are proposed in order to bridge the 
gap between the current situation of the olive oil industry and the future of 
the industry as depicted in the vision. Here, the measures are defined and 
their relevance to the vision is mentioned. They will be further elaborated in 
the next section. It is worth mentioning that these are not the only measures 
that can be proposed and that some measures were merged and placed 
under broader titles to keep them at the principle level. Further research can 
be done to cover and focus on specific/detailed measures. 

• Conserving the environment surrounding the activities of the 
industry: This measure entails the prevention of the local ecosystems 
from the harming effects of mainly the olive cultivation and the olive 
oil production. Further on, it includes actions that would restore the 
local ecosystems, such as revitalizing the soil, tree plantations and 
restoring the biodiversity. Overall, this means the preservation of the 
local natural capital and even restoration of it. 

• Reforming Government policies relevant to the industry: Utilizing 
different tools of the Government such as regulations, standards, and 
incentives that are necessary for the transition of the industry towards 
sustainability; especially in the areas of organic farming, olive oil 
processing, environmental protection, conservation of soil and water, 
rural development, energy, transportation, and by-products markets. 

• Enhancing cooperation between agents in the industry: This 
measure encourages the collaboration and co-working among the 
stakeholders/agents, especially in the short to medium term, to come 
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up with actions that require participation from different parties and 
that will bring synergistic benefits. 

• Informing stakeholders about sustainable practices: This measure 
involves all the stakeholders for the introduction of the concepts of 
strategic sustainable development and systems thinking; to make 
available to the stakeholders a shared systems perspective and to 
discover the areas of shared responsibilities. 

• Forming a comprehensive database for the industry: This measure 
is about forming a database for the industry that will include:  

o In olive cultivation, data about the different farming practices, the 
area of land, number of trees, the average yield of olives, soil 
conditions, water resources, soil erosion etc. 

o In olive oil production, data about the pressing techniques used, 
the capacity of the olive oil mills, production amounts of the 
different types of olive oils, the quality of these olives, the 
amounts of the by-products produced etc. 

o In market, data about the demand for olive oil and the by-
products, the amounts that are traded, the end-of-life uses of the 
packaging material etc. 

o In addition to these, it will include the amount and source of 
energy used during the operations. 

• Embracing needs-driven research through Triple Helix: This 
measure requires the collaboration among the Government, 
Universities and Research Institutes and the Business in order to 
integrate research, development and innovation; especially in the 
areas of sustainable olive growing, cleaner processing techniques for 
olive oil production, by-product valorisation, re-gaining the disposed-
of packages etc. 

• Implementing integrated waste management systems throughout 
the industry: The flows in the industry are interrelated and the 
operations in the earlier stages have continued impacts in the 
consequent phases. Instead of dumping and control or treatment of the 
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by-products of the industry, this measure involves the reuse or 
recycling of the effluents from the operations of the industry. 

• Transforming towards cleaner energy and transport: This 
measure enforces the gradual shift from using fossil fuel based energy 
sources towards using other renewable forms of energy resources 
mainly solar and wind energies in the region and biomass throughout 
the industry. 

• Forming a marketplace for by-products: This measure foresees the 
formation of the by-product marketplace with the aim of reaching 
zero–waste and closing the loop in olive cultivation and olive oil 
production. 

• Contributing to rural development: This measure links the 
operations of the industry to the support of socio-economic as well as 
environmental livelihood of the towns and villages that are located in 
and around the olive growing areas. 

3.4 Measures (D) 

The D-Step of the ABCD method involves the setting of priorities among 
the measures that are listed in the C-Step and a whole system perspective is 
incorporated to highlight the actions that will promote strategic sustainable 
development. This is done by asking the below mentioned three 
prioritization questions to each measure. 

(a) Does this measure move the industry in the right direction with 
respect to the basic principles for socio-ecological sustainability? 

(b) Does this measure provide a stepping-stone (i.e. ‘flexible platform’) 
for further improvements? 

(c) Is this measure likely to produce sufficient return on investment to 
further catalyze the process? 

Later on, action plans are prepared for those prioritised measures but within 
the limits of this thesis, prioritising and preparing action plans, though 
necessary, could not be carried out since they involve a certain level of 
expertise. This section will only be validating the suggested measures by 
answering the three prioritization questions. 
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It is of importance to point out that the D-step aptly to a large extent 
answers a part of the thesis question posed, by looking at ‘What strategic 
measures can contribute to evolving the olive oil industry towards 
sustainability’. The measures drawn up are by no means exhaustive; due to 
the time frame of our research, the initial generated list of measures have 
been merged with the listed ones for clarity and context in keeping to the 
bounds of the project. In having a well grounded perspective for suggestion, 
we are of the view that the following measures, when implemented, have 
potential to go a long way in moving the olive industry towards a 
sustainability direction. 

3.4.1 Conserving the environment surrounding the 
activities of the industry 

It is a step in the right direction because it helps the prevention of the local 
ecosystems from the harming effects of mainly the olive cultivation and the 
olive oil production. Furthermore, it includes actions that would restore the 
local ecosystems, such as revitalizing the soil, tree plantations and restoring 
the biodiversity. Overall, this means the preservation of the local natural 
capital and even restoration of it 

It is viewed as a flexible platform since the preservation of nature will 
increases as more people see the benefits and the need in preservation of the 
ecosystem. It provides adequate return because areas conserved over a 
period of time increases its natural capital when utilised. 

3.4.2 Reforming Government policies relevant to 
the industry 

It is a step in the right direction because government acts as the regulatory 
organ that can guide and encourage the industry to comply with its policies. 
Previous policies were used as a learning process with the view of pin 
pointing existing weaknesses in policies which were not adequately 
addressed and to gauge its overall effectiveness. It is a flexible platform 
because government policies can be initiated and implemented as the need 
arises in meeting the industry’s trends, and also previous policies can be 
modified and used as the basis for more effective policies in the future. The 
return of investment from these policies will enhance an increased 
competitiveness in the market which will trigger other companies and 
industries to follow suit, thereby creating a large scale influence. 
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3.4.3 Enhancing cooperation between agents in the 
industry 

It is a step in the right direction because the idea of a shared responsibility 
gives the agents a system perspective and a pro-active involvement in 
shaping events within and outside the industry. Since agents are part of the 
enlarged stakeholders, the involvement is crucial in deciding issues. It is a 
flexible platform because it opens the industry to new forms of cooperation 
which re-enforces the mutual understanding among the agents in the 
industry. It is seen as a return on investment because it forges a sense of 
involvement and fosters unity amongst the agents and this helps in bringing 
about new innovations through synergistic benefits. 

3.4.4 Informing stakeholders about sustainable 
practices 

It is a step in the right direction since enriching the stakeholders’ awareness 
about the un-sustainable practises of the olive oil industry will spur 
initiatives that lead to sustainable applicable solutions. An example can be 
cited in the olive oil extraction process, where waste materials are 
generated and left as spills and sludge into natural system. It is of the view 
that, when sustainable methods are implemented it will help speed up the 
evolution process in the olive oil industry towards a cleaner concept. It is a 
flexible platform because sustainable practises helps strengthening existing 
individual(s) and organization(s) capacities through interactions, initiatives 
and suggestion and also helps man-power building capacity, thereby, more 
people in the industry will have an understanding of sustainability with a 
systems perspective and also help in making decisions that are flexible, 
which do not lead to dead ends owing to a limited view point. It contributes 
to the adequate return on investment because the stakeholders are active 
participants in this process, contributing effectively to decisions arrived at, 
while its causative benefits trickles down to the broader society at large. 

3.4.5 Forming a comprehensive database for the 
industry 

It is a step in the right direction because it helps in the overall process of 
information sharing and gathering among the stakeholders. This database 
will serves as a store house of information, in helping policy makers shape 
policies that are geared towards the developing the industry. A flexible 
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platform since information shared and gathered can be updated periodically 
as events unfold with the overall objective of improving the industry. It 
brings adequate return on investment which stems from the implementation 
of better policies. Since policies are the first step in the reformation process 
of any industry, its objective when initiated properly should have direct 
benefit to the industry fore mostly, while an indirect gain could accrue to 
the farmers and other closely related involved. As an ecological gain, it 
helps in preserving protected areas, thereby enriching the life cycle of a 
farmed area. 

3.4.6 Embracing needs-driven research through 
Triple Helix 

It is a step in the right direction since it enables the formulation of more 
needs-based research for the industry to cope with the violations of the 
basic principles for socio-ecological sustainability. It is a flexible platform 
because it creates more opportunities for these innovations to be used in the 
future towards meeting the needs of the industry. It provides adequate 
return on investment since the practical results of these innovations will be 
achieved; thereby, enhancing the quality of product and the accruable 
benefits will be felt amongst the stakeholders. 

3.4.7 Implementing integrated waste management 
systems throughout the industry 

The implementation of an integrated waste management system is a step in 
the right direction because, it will reduce the amount of generated waste, 
close the waste loop through recycling, re-use of  its by products, thereby 
preventing  the depletion of surrounding water and soil. It is a flexible 
platform since the structures in place would be able to deal with new wastes 
through improved and sustainable treatment methods. It will also introduce 
new integrated ways of utilizing the by-products. It yields adequate return 
on investment because it cuts down the treatment cost of waste products 
and there are financial benefits to be derived from the by-products 
utilization. 
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3.4.8 Transforming towards cleaner energy and 
transport 

It is a step in the right direction since the use of renewable form of energy 
will reduce the emissions rate impacting directly on the environment, save 
and maximize energy utilization. It is a flexible platform because it opens 
up different forms of renewable energy sources from which energy that will 
be enough to satisfy the energy requirements and consumption patterns can 
be obtained. The return on investment includes the utilization of by-
products generated in the industries, which will lead to the total reduction 
on ecological and social impacts. 

3.4.9 Forming a marketplace for by-products 

It is a step in the right direction since it helps to achieve zero-waste options, 
and close the resource loops. It is a flexible platform because it can serve as 
an example for other industries to emulate and also by-products from other 
industries can be sold and bought in this market place. The return on 
investment comes from cut-downs in treatment cost, is reduced to the barest 
minimum, which to an extent helps in the effective co-ordination. In 
addition, by-products which were previously termed as ‘waste’ can be put 
to other uses, in generating more product, which to a greater extent brings 
economic value to the olive oil industry and thus helps in closing up the 
waste product loop. 

3.4.10 Contributing to rural development 

It is a step in the right direction because it supports the foundation -farms 
and rural areas- of the industry and providing and maintaining 
infrastructures for further development and expansion. It is a flexible 
platform since it ensures continuous supply to the industry and opens 
avenues of further development in the future. It is a good return on 
investment since it will provide employment to the residents of the area, 
which in turn will improve their quality of life besides providing them with 
infrastructures and better quality products. 

Analyzed Measures  

Table 3.2 lists measures analyzed considering the three prioritizing question. 
They were validated by responding ‘yes’ to all three questions asked; which 
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therefore, provides a good stepping stone for future implementation with 
the aim of moving the olive oil industry towards a sustainable pathway. 
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Table  3.2: Measures analyzed considering the three prioritizing questions 

Measure Right Direction? Flexible Platform? Return on 
Investment? 

Conserving  
the 
Environment 
surrounding 
the activities of 
the Industry 

 

Yes. 

Creates ecological 
sustainability 

Yes. 

Preservation of nature 
increases as more people 
see the benefits 

Yes. 

Dependence on 
nature’s capital. 

Ecotourism/culture 
preservation. 

Reforming 
Government 
Policies 
relevant to the 
Industry 

Yes. 

Sets standards to be 
met. 

Enforce regulations. 

Give incentives to 
millers to introduce 
organic farming and 
cleaner production 
methods. 

Yes. 

Previous policies are 
used as a learning 
process to gauge its 
effectiveness. 

While new policies are 
enacted to strengthen the 
existing ones as a way of 
bolstering the industry. 

Yes. 

It increases 
competitiveness. 

Triggers other 
industries to follow 
suit, thereby 
creating a large 
scale influence. 

Enhancing 
Cooperation 
between agents 
in the industry 

Yes. 

Shared 
responsibilities. 

Gives them systems 
perspective. 

Yes. 

Opens new avenues for 
cooperation 

Yes. 

Enhanced mutual 
understanding. 

Brings about 
innovation and real 
solutions. 

Win-win deals. 

Informing 
Stakeholder 
about 
sustainable 
practices 

Yes. 

Awareness/conscious 
speed up evolution 

Yes. 

Capacity building in 
individuals/organisations 

Yes. 

Brings synergistic 
creativity. 

Proactive drive. 

Forming a 
Comprehensive 
Database for 
the industry 

Yes. 

Current situation 
assessment. 

Decision making. 

Information sharing. 

Yes. 

Upgradeable/modifiable. 

Can be used for future 
projects. 

Yes. 

Better policies 
(financial and 
ecological). 

Indirect benefits to 
ecosystem / market. 

Awareness as a 
social return. 
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Measure Right Direction? Flexible Platform? Return on 
Investment? 

Embracing 
Needs-driven 
Research 
through Triple 
Helix. 

Yes. 

Formulation of more 
needs-based research 

Yes. 

Creates more future 
opportunities 

Yes. 

Practical results in 
the ways of using 
research/innovation. 

Cyclical benefits. 

Implementing 
Integrated 
Waste 
Management 
Systems 
throughout the 
industry 

 

Yes. 

Decreases waste 
accumulation. 

Closes the loop. 

Indirectly prevents 
depletion of water 
and soil. 

Yes. 

Deals with new wastes 
as they come along. 

Improvements on purity 
and recyclables. 

Yes. 

Benefits from by-
products. 

Cuts down 
treatment costs. 

Transforming 
towards 
Cleaner 
Energy & 
Transport 

Yes. 

Reduce emissions 
rate impacting the 
environment. 

Use other forms of 
cleaner energy. 

Yes. 

Shifts to cleaner 
alternative energy 
options. 

Yes. 

Utilization of by-
products in the 
industries. 

Forming 
Marketplaces 
for by-products 

Yes. 

Zero-waste options. 

Close the loop. 

Yes. 

By-products from other 
industries can be 
sold/bought in the 
marketplace. 

Yes. 

Cuts down 
treatment costs. 

Effective 
coordination of by-
product usage. 

Contributing to 
Rural 
Development 

Yes. 

Supports the 
foundation (farms, 
rural areas) of the 
industry 

Yes. 

Ensures continuous 
feeding for supply chain. 

It will be easier for 
further development in 
the future. 

Yes. 

Employment. 

Improves quality of 
life. 

Provides 
infrastructure. 

Enhanced product 
quality. 
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4 The IWMP 

The previous section has presented the ABCD analysis of the olive oil 
industry. Following this method, the current situation in the industry as 
regards to the basic principles for socio-ecological sustainability has been 
examined and a vision for the olive oil industry has been depicted. Based 
on these two different pictures and the gap formed between them, a 
comprehensible list of measures that intend to bridge this gap has been 
suggested and studied. 

This section will focus on the “Integrated waste management for olive oil 
pressing industries in Lebanon, Syria and Jordan” Project (IWMP). The 
phases of the IWMP will be compared with the measures mentioned in the 
C-Step; to be able to understand in what ways and to what extent this 
project contributes to the evolution of the olive oil industry towards 
sustainability. 

The overall objective of the project is to introduce elements of an integrated 
olive oil waste management system to the olive oil pressing sector. This is 
aimed through a set of seven phases, which are: 

Phase 1: Establishing an industrial database related to the oil production 
sector and its complimentary industries in Lebanon, Syria and Jordan. 

Phase 2: Introducing cleaner production options, prevention, control & 
treatment measures to the olive oil industry in the project area. 

Phase 3: Training and technical assistance for concerned stakeholders to 
maintain principles of “green” processing of olive oil. 

Phase 4: Setting standards and limits relevant to the olive oil industry 
effluents in Lebanon, Syria and Jordan. 

Phase 5: Setting of a monitoring strategy to be adopted by the relevant 
ministries and/or local authorities in controlling/regulating olive oil 
production and associated in-line industries. 
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Phase 6: Developing financial as well as technical incentives to promote 
the mandates of previously agreed Memorandums of Understanding 
(MOUs) relating to the proposed environmental quality standards and 
compliance strategy. 

Phase 7: Undertaking awareness activities. 

The above mentioned seven phases were examined within the framework of 
the measures studied previously, in order to see which measures and which 
part of the measures were covered by the phases: 

• Conservation of the environment surrounding the activities of the 
industry: Phase 2 is related to this measure in the sense of 
preventing the dumping of the effluents from the industry directly 
into the natural bodies. In overall, however, this measure is not 
covered within the activities of the IWMP. 

• Reforming Government policies in the areas that are relevant to the 
industry: The results from Phase 1 will inform government policies 
with data specific to the sector and in-line industries. Phase 4 is also 
about the tools that the government will use during the 
implementation of the project. Phase 6 is related to the 
implementation of this measure from an economic perspective. 
Areas such as organic farming practices, soil and water 
management, recycling in the market stage, extended producer 
responsibility and working conditions are not included in the IWMP. 

• Enhancing the cooperation between agents in the industry: The 
stakeholder relations are mentioned throughout the project 
description. However, which stakeholders are actively involved or 
the roles expected from them are not explicitly defined. 

• Informing the stakeholders in the industry about sustainable 
practices: Phases 3, 5 and 7 are related to this measure. They 
involve the dissemination of information, mandates and regulations 
from the ministries and the Project implementation to the olive oil 
industry. On the other side, these awareness activities lack a holistic 
view of the industry. The concept of sustainability is not clear and 
there needs to be more emphasis on the socio-ecological aspects of 
the industry.  
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• Forming a comprehensive database that will include all of the three 
stages of the olive oil industry: Phase 1 involves the formation of 
database, but this phase excludes olive cultivation and partially 
covers the market stage of the industry. 

• Embracing needs-driven research through the Triple Helix: This 
measure is embedded in some parts of the project; however, it is not 
explicitly mentioned. The areas of research are limited in scope and 
the roles of the three parties and the time scheme is not clearly 
mentioned.  

• Implementing integrated waste management systems throughout the 
industry: The Project mainly focuses on integrated waste 
management in the olive oil production stage. Olive cultivation is 
not within the scope of the Project and the market is only partially 
covered. 

• Transforming towards cleaner energy and transport: This measure 
is not covered within the scope of the Project. 

• Forming a marketplace for by-products: Phases 1, 5 and 6 involve 
parts that are related to the by-products market. They, on the other 
hand, do not mention the characteristics such as aim, size, structure 
and functioning of the market.  

• Contributing to rural development: Phases 2, 3 and 7 support this 
measure. In overall, the project excludes olive cultivation and partly 
talks about the market. It lacks an emphasis on the development of 
rural areas and local knowledge base. 

Table 4.1 shows which measures is the IWMP fulfilling and tabulates the 
previous information. 
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Table:  4.1: OOI Measures and IWMP Phases 

IWMP Phase 
OOI Measure 1 2 3 4 5 6 7 Comments 

Conserving  
the 
Environment 
surrounding 
the activities of 
the Industry 

 

 √      

Not within project 
scope. 
 
 

Reforming 
Government 
Policies 
relevant to the 
Industry 

√   √  √  

Excludes cultivation. 
Partially covers the 
market. 

Overlooks extended 
producer responsibility 
and working 
conditions. 

Enhancing 
Cooperation 
between agents 
in the industry 

√ √ √ √ √ √ √ 
Embedded throughout 
the project. 

Informing 
Stakeholders 
about 
sustainable 
practices 

  √  √  √ 

Lacks a holistic view. 

No clear concept of 
sustainability.  

Requires more 
emphasis on socio- 
ecological importance. 

Forming a 
Comprehensive 
Database for 
the industry 

√       

Excludes cultivation 
Partially covers the 
market. 

Embracing 
Needs-driven 
Research 
through Triple 
Helix.. 

√ √ √ √ √ √ √ 

Embedded but requires 
reinforcing. 

Implementing 
Integrated 
Waste 
Management 
Systems 
throughout the 
industry 

√ √ √ √ √ √ √ 

Olive Oil Production 
only. 
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IWMP Phase 
OOI Measure 1 2 3 4 5 6 7 Comments 

Transforming 
towards 
Cleaner 
Energy & 
Transport 

       

Not considered within 
the project scope. 

Forming 
Marketplaces 
for by-products 

√    √ √  
The characteristics of 
the market are not 
mentioned. 

Contributing to 
Rural 
Development  √ √    √ 

Excludes cultivation 

Emphasis on 
importance of rural 
areas and local 
knowledge is required. 
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5 Discussion 

5.1 The Olive Oil Industry 

The olive oil industry is growing, expanding and transforming. Olive and 
olive oil production is growing to meet global demands and olive 
cultivation is spreading into new regions outside the Mediterranean basin, 
like China, Australia, etc, where the olive tree can also grow. Olive 
cultivation is restricted to specific climates and consequently certain 
regions. It is these regions which should take on the primary responsibility 
to preserve the olive oil industry and sustain it for the rest of the world to 
provide them with the valuable fruit of olive and the olive oil, which was 
referred to as the “Golden Liquid” in prehistoric ages. Also, these regions 
have the responsibility and duty to preserve olive tree which their ancestors 
have been passing on for 6 millennia and to pass it on to future generations. 
This sharing of responsibility between different cultures and regions 
working in a common field with the same purpose creates social ties and 
fosters sharing of tradition, knowledge and expertise among communities. 

5.1.1 Stakeholder engagement  

Within the olive oil industry, there are different stakeholders. These 
stakeholders interact with one another in the process of olive oil production 
providing either goods and/or services that are required for the production 
process to run smoothly. Each of these stakeholders has responsibilities as a 
consequence of the role it plays in the olive and olive oil production 
process. The importance, role and responsibilities of each stakeholder with 
regards to sustainability have to be defined. This will make interaction 
easier and engage the stakeholders to play their individual and collective 
roles effectively since they know what is required of them. Consequently 
these interactions will help the olive oil industry acquire greater potential 
for growing and becoming exemplary. The olive oil industry is also 
attached to other external stakeholders. These external stakeholders also 
play significant roles in the sustainability of the industry and the bigger 
society and so inter-disciplinary approaches must reach out to them too and 
to get them involved in the picture to clarify their responsibilities and 
impacts on the industry. It is necessary for partnership to be explored and 
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strengthened within the industry and with society as this will greatly assist 
stakeholders, the industry and society in general11. 

5.1.2 Strategic sustainable development approach 

The industry is also going through a lot of transformations to improve its 
production in terms of quantity and quality and to mitigate its impacts on 
the environment and society as a whole. The transformations in the olive oil 
industry can be assessed through the lens of strategic sustainable 
development by incorporating a system’s perspective. From this perspective 
actions are judged by looking at their impacts on other parts of the industry 
and the larger society which the olive oil industry is an integral part and 
also the consequences of these actions in the long run. A single 
transformation in one part of the industry can have positive returns on the 
short term and seem appealing; but may infer negative impacts on the 
whole industry or may bring adverse consequences in the long run. 
Moreover, the collective transformations and how each transformation is 
affecting other aspects of the industry are also important and must be taken 
into consideration. 

For instance and referring to Appendix B, Table B-1; 3-phase centrifuging 
replaced traditional pressing due to the advantages of being continuous, 
mechanised and because it eliminates the use of mats (fabrics used in 
traditional presses to process the olives). On the other hand, traditional 
pressing generated much less vegetable water and consumed half of the 
energy and a tenth of the water required by the 3-phase centrifuge, i.e. 
energy requirements were not considered or may have been traded off for 
higher production rates when choosing the 3-phase process. Later on, the 3-
phase was modified to the 2-phase which equals the traditional pressing 
method’s water requirement; i.e. it greatly reduced the amount of vegetable 
water generated and the water consumption in comparison with the 3-phase 
but it still requires much more energy in comparison with traditional 
pressing and produces a highly moist spent olives which needs more energy 
to dry and treat. And recently, the 2½-phase was developed which falls 

 
11 “Strategic Partnerships for transformational change towards a sustainable society” 
prepared by Blume R., Karell M., and Outhwaite A. 2006  focuses on the importance of 
partnership and its different forms. 
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somewhere between the 3-phase and 2-phase processes in terms of the 
amounts of vegetable water and moisture of spent olives generations. 

This trend of focusing on the olive oil separation process and then further 
narrowing down the focus to the centrifuging processes without considering 
the impacts on the industry as a whole shows clearly that details are 
dominating over principles. This is not to say that details are not important, 
but they should always be related to the overarching reason or need for 
carrying out the process and its development and how well do these details 
suit the principle. For instance, by taking a step back and reconsidering 
traditional pressing and attempting to modify it in a way that we do not 
increase its energy and water requirements and at the same time find 
solutions for the problem created by the mats and for increasing the rate of 
production. Furthermore, we can consider the energy requirements of the 
centrifuging process and increase its energy efficiency and even look for 
alternative energy sources to run the machinery in more environmentally 
friendly ways. 

Moreover, it is wise to consider the effect of the transformations in the 
olive oil separation process on the bigger system, for example, the faster the 
rate of olive oil processing, the more it will encourage the intensification of 
olive farms. 

The same trend can be seen in olive farming practices, when intensification 
of low-input traditional farms started. This intensification aimed at 
increasing the production of olives to cope with market demands, and it did. 
However, it had side effects on the surrounding ecosystem and these effects 
are slowly jeopardizing the farms’ productivity. The problem was 
exacerbated in Europe by the previous Common Agricultural Policy (CAP), 
which indirectly encouraged intensification through subsidies that were 
paid to farmers based on production levels. Nowadays, more research and 
studies are focused on finding solution to the problems created by 
intensification. Advancements in these researches are a good sign for 
development because farmers would be able to increase their crop 
productivity without impacts on the ecosystem. This also encourages them 
to invest more in the farms and thus employ more workers with better 
wages and working conditions. This has repercussions on community 
development and rural migration because when people can work and earn a 
living in their local communities, they would not move to the cities thus the 
local communities will continue developing. 
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5.1.3 Collaborative inter-disciplinary research 

Research is also going on to find alternatives for by-product treatment 
and/or valorisation. Vegetable water and spent olives are by-products with 
great energy and organic potential. On the other hand, they have high 
polluting potential if not handled and treated properly prior to disposal. 
Various studies have been carried out and are still going on to find ways of 
using these by-products and valorise them instead of treating then disposing 
them. Valorising these by-products cuts down costs of treatment and 
disposal for the main olive oil producing industries and also brings in 
financial profits, when sold to other in-line or complementary industries 
which transform them into valuable products. Vegetable water, with slight 
treatment, makes good irrigation water for its organic content. It can also be 
used to produce methane gas which in turn can be used for energy or it can 
be used as a substrate for growing bacterial cultures. Spent olives also may 
be used as animal feed if hexane concentrations are controlled. It has very 
good energy value and it can be used as a biomass to generate electricity 
enough to run the olive oil production mills and also enough for household 
lighting. Spent olives can be turned to organic fertilizers and cycled back to 
the olive farms or can be modified to make a certain kind of construction 
bricks. These options and many others not only mitigate the problems of 
these by-products but also are excellent ways of closing the loop making 
use of their potential. However, the impacts of the uses of these by-products 
must also be considered. For example, the emissions produced from using 
spent olives as a biomass and its energy value have to be taken into 
consideration; this applies to any use of the by-products. 

5.1.4 The market as driving force for change 

The olive oil market in recent years has been under continuous expansion 
as the demand has been increasing and a lot of countries have been making 
efforts to step up their production capacities. These efforts have ranged 
from subventions, providing inputs to olive farmers and improving the olive 
oil extraction process to finding new markets for their by-products. 
However, to take full advantage of this market demand, both the quantity 
and quality need to be improved while keeping in mind the environmental 
impacts of olive oil production. Improving and regulating the market 
situation will help olive farmers have a stable income, reduce urban 
migration, and provide employment in rural area and above all speed up 
rural development. Through the strategic display of some information on 
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olive oil package (e.g. PET, glass bottles, etc), the market can be used to 
inform and educate the public on the importance of sustainability to the 
olive oil industry and to society as a whole. 

5.1.5 Role of Energy and Transport 

Energy and transportation are very important aspects for any industry. The 
energy in most cases is produced using fossil fuels as already mentioned. 
However, a small percentage of the energy comes from renewable energy 
sources. This implies that, there already is potential to produce and utilize 
renewable energy. Thus, more research gearing towards increasing and 
improving production efficiency need to be put in place. Also government 
policies must encourage investment in and use of alternative energy 
through loans, incentives, tax exonerations, etc. It should also be mentioned 
here that spent olives is a potential source of bio-energy and pilot plants are 
already in place to test on the applicability of this research outcome. 
However, the use of these by products must also be done by taking into 
account the basic principles for socio-ecological sustainability. For 
transportation, on the other hand, more research into transport systems that 
use alternative energy is required. The industry could support less energy 
intensive forms of transports or transportation that uses renewable fuels. 

5.2 The IWMP 

The Integrated Waste Management Project focuses mainly on the olive oil 
pressing sector and its position regarding environmental degradation 
resulting from the operations of this sector. Following this, we suggest that 
a clearer definition of the olive oil industry as a whole would be beneficial 
for the project implementers and the olive oil industry in the region as it 
would clearly show the outcome and outreach of the project within the 
industry. We believe that looking from a system’s perspective and utilizing 
the basic principles for socio-ecological sustainability would add positive 
aspects to the IWMP.  

The IWMP mentions the olive as a cash crop and aims at a sustained agro-
industrial sector, which is definitely important and significant. On the other 
hand, this view is based on a market or economy focus; where the applied 
new cleaner technologies, decreased inputs, increased production efficiency, 
enhanced quality of product, decreased technical requirements and costs of 
production are expected to increase market/export potential and increase 
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financial returns which in turn are expected to generate and maintain a 
sustained agro-industrial sector. However, we propose that socio-ecological 
sustainability must be taken as the primary goal to reach for by utilizing the 
economic factors in the industry. 

The project strengthens regional cooperation between the three countries 
and international organisations. It also targets and invites various 
stakeholders within the countries for participation. However, this is only 
confined to the olive oil production stage which is the project’s predefined 
scope. It is also mentioned in the project documents that successful 
implementation of some phases depends on the level of participation and 
cooperation of stakeholders, which draws up the importance of sharing a 
common understanding and purpose. Moreover, the successful 
implementation of every phase is important to support the other phases and 
form the base for future projects. 

The project addresses a large part of the measures that are suggested in this 
text as constructive to move the olive oil industry towards sustainability in 
relevance to its scope and focus on the olive oil production stage. It 
addresses the government’s roles in monitoring, informing and encouraging 
the industry and the stakeholders. The project invites the stakeholders and 
agents in the industry to a common understanding. It also looks upstream of 
the production stage by incorporating cleaner production options and 
downstream by encouraging the utilization of by-products. Moreover, it is 
important to look further upstream into olive cultivation and try to bring the 
olive oil production rate in conjunction with the olive supply rate from the 
farms. This must be viewed from a long-term perspective to guarantee that 
the chain stays intact and linked. 

The project is an important stepping stone which must continue to serve its 
purpose even after its completion. Efforts to maintain the accomplishments 
and to build more on them have to be encouraged and practiced because the 
successful completion of the project will open the doors for implementing 
more complementary projects in the future to take the sustainability journey 
of the olive oil industry more steps ahead. 
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6 Conclusion 

The industrial revolution brought several changes to our society and these 
changes have continued to present day, with both positive and negative 
aspects for the socio-ecological systems. While benefiting from the positive 
aspects, society must adapt to cope with the negative impacts of this 
change. In order to cope with these negative impacts, we need to regulate 
and/or alter the pace and course of this change and strategic measures that 
take sustainable development into account can help society to better adapt 
to this transformation. 

The olive oil industry just like all other industries has been and is still part 
of this revolution. To move towards sustainability, this industry must 
initiate and implement some strategic measures that will ensure a successful 
transition. These strategic measures may include policies that are oriented 
towards sustainability, innovating present technologies through rethinking 
and redesigning, behavioural changes or even changes in our consumption 
habits. This will involve envisioning a desired future and then, evaluating 
current practices against a certain number of principles (and in our case the 
basic principles for socio-ecological sustainability), identifying the 
intervention points, and later suggesting appropriate measures to be applied 
to these intervention points. It is also very important to set priorities to see 
which measures should be applied first and later to develop an action plan 
that will guide the implementation of those prioritised measures. At this 
point, the three questions (see Section 3.4) can be used to ensure the 
validity of the proposed measures.  

For the olive oil industry, the IWMP is one of the many initiatives that have 
been put in place to help cope with the waste products of the industry. 
Managing industrial waste especially through recycling is an important step 
in any industry that wants to move towards a sustainable future. This will 
result in both resource efficiency and reduction of quantity of waste going 
to landfills. We are of the opinion that the IWMP is a good initiative and 
has set for itself ambitious goals that have taken a considerable coverage of 
the basic principles for socio-ecological sustainability into account, with an 
appropriate action plan that will enable them achieve these goals within the 
scope defined. The successful completion of this project will take the 
journey to sustainability a step further and surely create opportunities for 
other projects to continue the activities initiated by the IWMP. However, 
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for the entire olive oil industry to arrive at sustainability, the scope of future 
projects must be enlarged to cover aspects of olive cultivation and the olive 
oil market in detail. Alternatively, a separate project could be initiated to 
look into olive cultivation while another looks at the production and market 
sectors. This will ensure that all sectors of the industry are effectively and 
simultaneously transitioning towards sustainability. 

In the course of our thesis we came up with measures which we suggest are 
important steps in moving the olive oil industry towards sustainability and 
which future projects could consider incorporating in their project plan. We 
strongly believe that implementing these measures in the appropriate 
sectors form essential steps for moving the industry towards sustainability.  
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7 Further Research 

A lot of interesting work can further be done to aid OOI and industry in 
general in the transition towards sustainability. 

An appealing study would be drawing action plans based on the suggested 
measures to implement and apply them. 

Moreover, exploring partnership opportunities among the OOI stakeholders 
and across the community can become exemplary for other industries.  

In line with IWMP, projects can be planned and implemented to 
complement the IWMP and cover the measures that were not in its scope. 
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Appendices 

A - Industrial Paradigm 

 

1 2 

3 
4 

1. Environmental impact was smaller before the Industrial Revolution. The environmental 
impact of economic activities was smaller before the Industrial Revolution and small enough for 
the natural environment to recover from unaided. 

2. Since the Industrial Revolution, damage to the natural environment has continued to 
increase. People began acting as if they were not a part of the natural environment, and the 
damage caused by society to the natural environment drastically increased. In recent years, the 
environmental impact of human activity has increased beyond the Earth's ability to recover, and 
that has led to global warming, the depletion of the ozone layer, the submersion of land due to the 
rising sea level, epidemic diseases making their way northward from southern regions, and an 
increase in the number of people suffering skin cancer caused by strong ultraviolet light. These 
problems placed stress on society and the economy, and society at a standstill, in turn, placed 
stress on the economy. 

3.  At present, the establishment of a resource-recirculating society is underway and being 
carried out in phases. Today, people are paying more attention to activities that reduce damage to 
the global environment, including the sorting of waste, recycling, and prevention of global 
warming. Manufacturers face such challenges as promoting smaller products with longer 
lifecycles, energy conservation, and resource recycling, as well as providing the maximum benefit 
to society and companies with minimum resources. Another important issue is to increase the self-
recovery capability of the natural environment by such efforts as improving forest ecosystem 
conservation. 

4. Our aim is to build a society whose environmental impact is within the abilities of the 
natural environment to restore itself. To keep environmental impact within the self-recovery 
capability of the natural environment, setting specific goals for the prevention of global warming, 
the conservation of resources, and the prevention of pollution is important. 

Source: Ricoh Global (http://www.ricoh.com/environment/management/earth.html) 
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B - Olive Oil Separation Processes 

 
Figure B-1: Traditional Pressing Process 

(Source: RAC/CP, 2000) 
 
 

 
Figure B-2: 3-Phase Centrifuging Process 

(Source: RAC/CP, 2000) 
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Figure B-3: 2-Phase Centrifuging Process 

(Source: RAC/CP, 2000) 
 

 
 

Table B-1: Input-Output analysis for separating processes  
(Source: RAC/CP, 2000) 

 

 



C – By-products Valorisation 

Much research is conducted in the industry to utilize the by-products of the 
olive oil separation process. This chart summarises the main potential uses 
for these by-products. 

Figure C-1: By-Products Valorisation 
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