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Abstract 

Cleaner production techniques were adopted to develop the best practices 

of the olive oil extraction process industry in Palestine. The needed data 

were collected through a data collection tool ―questionnaire.‖ This 

questionnaire was designed to be consistent with the used technologies in 

the Palestinian olive oil extraction processes, the data was then collected 

through interviews and brainstorming sessions with the stakeholders, after 

that the data was analyzed and evaluated according to the  different 

analytical tools to generate the best practices (options) of cleaner 

production opportunities related to this industry.  

Based on the interviews and walkthrough with stockholders, the olive mills 

in Westbank general characteristics of OMW, and material balance analysis 

for input and output material, it was concluded that an environmental 

management system is needed to manage the OMW in Palestine. Different 

cleaner production options have been presented and elaborated. An 

evaluation tool was developed to grade and rank cleaner production options 
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to seat the priority for implementation. The management and treatment 

option should be environmentally friendly to reduce or eliminate the 

OMW; the olive-mills management system has been analyzed from 

harvesting to end-of-pipe.  

A comparison between olive oil extraction was made, three-phase decanter 

the most popular in Palestine; due to mass production and acceptable 

quality, the environmental impact not considered and important for many. 

Two phase decanters in Palestine Not desirable; due to high investment 

cost and expensive disposal of by-product and wastes. 

Keywords: 

 Cleaner production techniques, Olive Oil Extraction Processes, Tow-phase 

Decanter, Three-phase Decanter, cleaner production options, Waste 

reduction, good housekeeping. 
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Chapter 1 

Introduction 

1.1  Cleaner Production 

1.1.1 Overview:  

 Cleaner production (CP) was defined by the United Nations Environment 

Program (UNEP) in 1990 as ―The continuous application of an integrated 

environmental strategy to processes, products, and services to increase 

efficiency and reduce or eliminate risks to humans and the environment‖ 

[1]. 

The concept was created during the global training in the 1990s through 

Conference on Ecological Sustainable Industrial Development in 

Copenhagen, The United Nations Industrial Development Organization 

(UNIDO), the United Nations Environment Program (NEP), and the United 

States Agency for International Development (USAID) discussed the 

importance of resources in the world. These organizations concluded that 

the industries should be more sustainable in production, taking into 

consideration future generations. They agreed to put a strategy for the 

worldwide promotion of cleaner production by UNIDO, which adopts the 

UNEP definition of cleaner production. [2] 

To start promotion for cleaner production concept, UNIDO planned to open 

five centers for cleaner production named by National Cleaner Production 

Center (NCPC) in 1994, distributed in China, India, Mexico, Tanzania, and 
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Zimbabwe. They started their work in 1995, where each country worked 

upon the need for a specific agenda. In 2004, two countries were added to 

the program; the Czech Republic and Slovakia [2]. 

In 2009, an evaluation of the program was performed. Subsequently, the 

results made the title of the program more accurate: Resource Efficient and 

Cleaner Production (RECP). In terms of conception and thermal sciences,  

the scope of cleaner production was expanded to cover the three 

dimensions of sustainability; focused on natural resources use during 

production (water, material and energy),  cost reduction, reduced 

generation of wastes, effluents and emissions;  improved protection of 

health and well-being of employees, consumers and society [2]. 

By 2014, the UNIDO-UNEP RECP Program has existed as a National 

Cleaner Production Center.  This Center carries out numerous activities 

within fifty-eight centers in fifty-six locations in different countries: 11 in 

Asia, 13 in Africa, ten in Latin America, 19 in Europe and five in the 

Middle East and North Africa [2]. 

1.1.2 Cleaner Production CP Benefits:  

The benefits of cleaner production could be summarized in the following 

items: 

1) Reduction in greenhouse emissions, waste, and pollution 
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2) CP improving the efficiency of product, production, and process (water, 

energy, material use, and reuse of productive resources) 

3) CP minimizing the potential of risk (human, occupational, and 

environmental) 

4) Opening new markets and competitive improvement (open a 

greenmarket) 

5) Organization reputation enhancement and trust-building with their 

stockholders 

6)  Organization revenue will increase, leading to a more competitive price 

in the market 

7) Improvement in work condition such as increased job satisfaction and 

improvement in worker qualification and motivation 

8)  Improvement in product quality and safety for the end-user 

Keep up to date regarding new technology and improvement in the world 

[3].  

1.2.3 Challenges in Applying Cleaner Production:  

The challenges of the implementation of cleaner production could be 

summarised in the following items: 

1) Lack of sustainability criteria and guidelines from governments or 

organizations 
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2) Documentation system and records are keeping for the system inside the 

organization that gives us a precise fewer data for the current situation 

regarding waste quantity, energy bills 

3)  Lack of human, financial and technological resources  

4) Lack of cleaner production implementation projects in industries 

5) Lack of incentives and motivational tools by  governments and other 

related agencies such as UNEP for applying cleaner production 

techniques in specific industries 

6) Short-term investment 

7) Poor of strategic planning 

8)  Lack of participation and commitment from all employees 

9) Conflicts between stockholders 

10)   Errors and problems appearing in the active communication system 

11)  Absence of specific structured methodology for analysis and 

implementation of Cleaner Production 

12) Increased complexity of performing operations 

13) Absence of an ―environmental-friendly‖ culture (on a business and 

social level, including the difficulty in seeing the benefits of Cleaner 

Production) 
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14) Difficulty in receiving market feedback [3]  

1.2 Edible Oil Industry  

Edible Oil was defined by the Government of Ontario, Canada as "a food 

substance, other than a dairy product, of whatever origin, source or 

composition that is manufactured for human consumption wholly or in part 

from a fat or oil other than that of milk." [4] 

Edible oil is also called plant-based oils. The structure of edible oil could 

be solid or liquid at a specific room temperature. The chemical structure of 

the edible oil that is derived from the plant consists of carboxylic acids with 

long hydrocarbon chains, knowing that the carboxyl group makes the oils 

edible. [4]. 

1.2.1 Edible Oil Categories [4] :  

Edible oil can be divided into three broad categories:  

1) Structured oil: the structure is solid at room temperatures such as 

margarine or Ghee. 

This kind of edible oil is considered unhealthy because it can cause high 

levels of cholesterol and heart diseases. 

2) Monounsaturated oils: the structure of this category is liquid at room 

temperature. It is solidified in the refrigerator or at low temperatures such 

as olive oil and peanut oil. 
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3) Polyunsaturated oils: the structure is liquid at room temperature.  Even 

at low temperatures, it remains liquid such as sunflower oil, corn oil, and 

others [4].   

The most commonly consumed edible oils are: coconut oil, corn oil, 

cottonseed oil, olive oil, palm oil, peanut oil, rapeseed/canola oil, safflower 

oil, sesame oil, soybean oil, sunflower oil, ghee and Niger edible oil.  

1.2.2 Edible Oil Consumption and Production  

The Food and Agriculture Organization of the United Nations (FAO) 

reported that the global consumption of edible oil increased by 48% 

between 1995 to 2011, which gives an indicator of the importance of edible 

oil in the food chain for the consumer [5]. 

The oilseeds are the raw material for oil production. The top five countries 

that produce the seeds of edible oil are the following arranged in a 

descending manner: The United States of America, Brazil, Argentina, 

China, India [6]. 

The global average consumption per capita is 15 kg/year, while the World 

Health Organization (WHO) recommends 20–25 kg/year per capita [7].  

1.2.3 Olive Oil Processing 

Olive drupe is the main ingredient in olive oil production; the second 

primary ingredient used is water needed for cleaning and processing the 

drupes. The following sequence shows the production steps: 
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- Olive drupes received by the Quality assurance department to make sure 

that it matches the required standards in terms of color, size, and shape. 

- Washing and cleaning olive drupes in private water pools. Leaves and 

light impurities are removed by applying vacuum pressure. 

- Grinding and crushing olives using grinding stone mills or hammer mill. 

-  Paste separation: separating the olive oil from liquid (zibar) and solid 

waste (pomace). 

-  Purification and refinement as a final step to produce pure oil [7]. 

Figure 8 illustrates the cross-section of the olive fruit.   

 

Figure 1: Cross-section of the olive fruit. [8]. 
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1.3 The Olive Oil Industry in Palestine  

The food processing sector in Palestine is continuously growing due to the 

vast range of products, such as vegetables (fresh and frozen), oils and fats, 

dairy, flour mills, animal feeds, water and soft drinks, chocolates, and 

confectionaries and others [9]. The total contribution of food processing to 

the Palestinian GDP is 4.8% for the West Bank and Gaza strip with 224 

firms working inside Palestine [9]. There is a high orientation for many 

firms in Palestine to go with Quality assurance certificates such as 

Palestinian standard and ISO 22000 (food safety management system 

HACCP) [9]. Regarding Automation and using new technology, the sector 

has a high production capacity but not fully utilized, and does not use new 

technology due to high investment cost.  The sector has many links to other 

industrial sectors in Palestine, such as the plastic industry, chemical, 

printing, and packaging [9]. An average Palestinian family consumes up to 

42% of its monthly income on food basket relative to other living expenses, 

which give an indicator of the importance of this sector in Palestine [9]. 

1.3.1 Statistics on Olive Oil in Palestine:  

The sector in Palestine is known as oils and vegetable fats. There are 

thirteen factories specialized in producing oils and vegetable fats. The 

number of working forces inside the plants is 295 employees; the capital 

investment in this industry is estimated to be 70 Million dollars. Regarding 

olive oil mills in Palestine, we have 274 mills distributed between cities 

and villages with 246 mills in the West Bank and 28 mills in the Gaza strip 
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[10]. This product contributes to 20% of the market share from all the food 

sector. Only three of these factories succeeded to receive ISO 22000 Food 

safety management system certificate, and ten of them received HACCP 

certification. Furthermore, this industry contributes to 31 million dollars of 

the value of the exports. The olive oil industry still needs more promotion 

and tools to be expanded worldwide.  [11] 

Many products are exported to Arab countries from Palestine and 

worldwide; the most popular product is olive oil. [9] 

In Palestine, olive oil has a high rate of contribution to the food sector, 

about 19.61% of the total output. Besides, the exports to other countries 

reach 39.2 million Doller in 2015. The production, distributed as 30% 

consumed in the local market, and 70% are exported worldwide [12]. 

1.3.2 Sustainability Aspects and Cleaner Production for the Olive Oil 

Industry in Palestine 

Agricultural products are the primary input of the edible oil industries, 

especially seeds. In Palestine, some companies produce olive oil, while 

other companies produce fats such as Ghee. However, due to the high 

competition, nowadays, they import it as a private label and add some 

processes to it, such as assembly and packaging.  
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1.3.3 A Glance of the Environmental Situation in Palestine 

Land: the agricultural production is divided as 31.7% cultivated in the 

West Bank and 47.8% cultivated in Gaza Strip. Its contribution to the 

Palestinian GDP is between 22 through 30%. There is limited regulation 

from the Palestinian Authority regarding sustainable land usage [13]. 

Water: considered the rarest source in the region.  Due to the Israeli 

occupation in Palestine, there are constant restrictions on water usage of 

groundwater by Palestinians as the supply is a limited quantity. The 

estimated water consumed in Palestine is 701-156 cubic meters per year 

(CMY). Palestinian consumption of water is mainly for agricultural usage. 

On the other hand, water consumption in other sectors is minor between 

35-50 CMY, the Palestinian demand per capita is estimated as 125 CMY. 

Palestinian consumer pays $1.2 per cubic meter of water [13]. 

Air: Air Quality in Palestine is assumed at an acceptable level compared to 

other countries.  However, it is soon expected to be more alarming due to 

the increase in industrial sectors and cars‘ usage in Palestine [13].  

Waste Management: this resource is well-known in Palestine as no net 

income value. The bad management of this waste could be harmful to water 

resources and land utilization. The solid waste produced in Palestine is 

estimated to be 275,000 tons generated annual in the urban area, usually 

landfilled or dumped randomly; 65 % of this waste is organic. [13]. 
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Pollution from Industrial Activities: the contribution of industry in 

Palestinian GDP is estimated to be 15.7% for the year 2013. The bad 

management of waste in an inefficient way leads to pollution of the 

environment. Furthermore, prolonged exposure to polluted air and water 

causes chronic health problems [14] . 

In the Mediterranean area, we found an essential statistic about 20 million 

tons of freshwater is needed for olive oil; Output is up to 30 million tons of 

solid-liquid waste (orujo and alp orujo) per year [15].  

1.4 Problem Statement:  

The demand for food will increase as long as the population in Palestine 

increased. Thus, the food sector needs to be more sustainable in using raw 

materials. As an occupied country, Palestinians do not have access to water 

and energy, and it costs more than the neighboring countries due to Israeli 

regulations. The food sector needs to focus on resource efficiency and 

quality assurance to improve the current situation. The current technology 

used in the olive oil extraction process generates many environmentally 

harmful products, such as wastewater (Zibar) and solid waste, such as 

Pomace. Applying cleaner production (CP) practices are capable of 

reducing the negative environmental impacts of these processes while 

keeping the high quality of olive oil at a reasonable cost. 
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1.5 Objectives:  

The objectives of this work are:  

1) To investigate the best Cleaner production practices in the olive oil 

industry worldwide. 

2)  Investigate the benefits of applying suitable cleaner production practices 

to the Palestinian olive oil industry through:  

a- Interviews with field experts and a semi-structured questioner.    

b- Selection and sieving of relevant indicators from previous studies. 

c-  Analyzing the obtained data through benchmarking with international 

standards.  

1.6 Work Boundaries and Limitations 

In this thesis, the resource efficiency model had built for the olive oil 

industry by applying the cleaner production technique on it.  The study will 

be limited (applied) to the West Bank. 

The limitations faced while implementing this research are the following: 

1. Lack of previous Cleaner Production research or study in Palestine for 

this sector and any sector. 

2.  Limited availability of experience in the cleaner production and 

sustainability field. 
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3.  Lack of scientific qualifications in the oil industry. 

4. Shortage of using modern machinery and technologies. 

1.8 Significant Contribution to Research:  

The implementation of Cleaner Production techniques in this research is 

expected to: 

1) Offer sustainability concepts to the Food industrial sector in Palestine 

specifically the olive oil sector; by suggesting Resource Efficiency Model 

(REM) improve the industry to be cleaner and more sustainable, by 

suggesting new methods in manufacturing (packaging, reduce consumption 

of resources by using renewable energy sources).  

2) Lead to cost reduction and access to new markets; thus increasing 

competitiveness. 

3) Add value to worldwide research to be the first model in the Olive Oil 

industry.  

1.9 Thesis Organization 

The thesis is organized as follows; the first chapter furnishes essential 

information regarding the problem background and the motivation behind 

carrying out the work. Literature review took place after introduction; the 

methodology is elaborated in chapter three, while cleaner production in 

edible oil industry implementation is provided in chapter four, while the 

conclusions and recommendations are provided in the last chapter. 
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Chapter 2 

Literature Review 

2.1 Review of Cleaner Production Application in Industries 

Cleaner production could be applied in different research issues in many 

industries as a strategy, such as an efficiency improvement through natural 

resources; or so-called resource efficiency, waste reduction, pollution and 

risks minimization at the source where they are generated.  Furthermore, it 

is an essential part of any environmental management system [16]. 

There is a lack of awareness level in enterprises regarding the 

environmental impact of business activities.  Moreover, studies show that 

institutions tend to underestimate the environmental impacts of their 

business, without any specific data or research concerned with 

environmental impact or production efficiency. The institution will not go 

with cleaner production implementation or take any action that will 

improve environmental performance [16].  

Cleaner production could be applied in many industries in the production 

process to conserve raw material and energy use in processing and reducing 

the number of toxic emissions and waste before they leave the process.  It 

could be applied in production processes by reducing the impact of the 

product life cycle from raw material to the final disposal. Finally, it could 

be applied in services through preventive approach and good housekeeping 

such as in hospitals, hotels, and banks [16]. 
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2.2 Resource Efficiency and Cleaner Production (RECP) Program 

Model  

Cleaner production strategy focuses on creating a systematic assessment of 

waste/pollution generation caused through well-developed procedures, and 

practical options and solutions to minimize or eliminate the source of 

pollution or other related problems. On the contrary, other concepts such as 

eco-efficacy, waste minimization, and pollution prevention have the same 

strategy that works to reduce or eliminate the problem from its root.  [17]. 

The primary purpose of applying the techniques of CP is to avoid or reduce 

waste produced during the production life cycle by using energy and 

resource efficiency—called production efficiency. Producing 

environmentally friendly products or services is called Environmental 

Management. Besides, the process of generating less waste that reduces or 

eliminates the cost and human health and safety reduce the risk of people 

and increases the profits is called human Development Fig 1 [17].  

 

Figure 2: Resource efficiency and cleaner production concept [source 14]. 
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Cleaner production could be applied in any industry and service sector 

such as manufacturing products, through three principles. The first 

principle is  Precaution which focuses on the system management in a 

sustainable way, the inputs of human resources or raw material that should 

be well designed to reduce or eliminate damages and impact of this 

approach at the beginning of planning or designing the system. The second 

principle is Prevention, known as a modification during the production 

level. Activities are carried out in the industry to reduce any harm from a 

well-known process such as using an eco-friendly technology for water 

consumption or energy consumption, and it is in the level of product or 

service that is directly used by the end-user. The third principle is 

Integration, which represents the life cycle analysis for the product [14].  

2.3 Cleaner Production Innovation: 

Through assessing the literature review on how to implement cleaner 

production in industries, cleaner production assessment methodology was 

found as the essential method to implement cleaner production techniques 

in any industry. Cleaner production assessment is defined as all activities 

that aim at identification, evaluation, and implementation of cleaner 

production opportunities in the specific industry [18].  

Cleaner production assessment is defined as the systematic approach to 

identify the source of waste and eliminate or reduce it [14].    
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Hence, cleaner production methodology in any industry should be 

illustrated, as shown in Table 1 . 

Table 1 Cleaner production methodology [15, 16,19] 

Phase Stages  

1- Planning and organization  

1- Obtain management commitment. 

2-Establish project team. 

3-Develop policy, objectives, and scope of work. 

4-Plan the cleaner production assessment. 

2- Pre-assessment 

(qualitative review) 

 

 

5-Company description and process flow chart 

6- Walkthrough -inspection Evaluate input and 

output 

7-Establish a focus (room for improvements) 

3-Assessment  

(quantitative review) 

 

 

9- Material Balance 

10- Identify cleaner production opportunities 

11-Record and sort options 

4- Feasibility study  

 

 

 

12- Preliminary evaluation 

13- Technical evaluation 

14- Economic Evaluation 

15-Enviromintal evaluation 

16- Selection of feasible option 

5-Implementation and 

continuous improvement 

 

 

 

17- Prepare CP plan 

18-Implement feasible   options 

19- Monitor CP progress 

20- Sustain CP.  

 

2.3.1 Cleaner Production Implantation in Industries in various 

Industrial Sectors:  

In China, the rapid increase in economic and development was found. Due 

to urbanization consequences, people tend to increase the demand in stone 

that caused an environmental problem as a result of bad management in 

stone processing to solve that issue, as shown in Figure 2. They started to 

use a cleaner production evaluation model; this evaluation model gives a 

chance to decision-makers to quantitatively evaluate the effectiveness of 

CP in the stone processing industry. The evaluation model focuses on three 
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main frameworks in which they put six primary indicators and 24 sub-

indicators used in the evaluation. These indicators came from the stone 

production process, laws, rules, and regulations in China, taking into 

consideration the CP level in the country.  Finally, in order to evaluate the 

weights of each indicator, they used an analytical hierarchy process and 

fuzzy membership degree analysis. In order to ensure that the revaluation 

model is visible, a verification process had been made on the local plant as 

a case study to evaluate the model [19].   

 

 

Figure 3: Input-output model and relative CP technologies of stone processing industry [17] 

Furthermore, cleaner production is applied in industry to find a solution to 

reduce the emissions in the air, exceptionally high toxic to humans such as 

a study made in the pharmaceutical industry shown in Figure 3. To be more 

specific in tablet coating processing, the main goal of this study is to show 
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how we can move beyond pollution control by technology improvement 

and prevention of organic solvents emission in the atmosphere. The study 

benefits from altering the technology through cost analysis of alternatives, 

and the saving will be made after adopting the new technology in 

producing film-coated tablets.  In the study, they provide some evidence 

and analysis to avoid the use of organic solvents from film-coating systems 

in the production of the pharmaceutical solid dosage forms [20]. 

 

Figure 4: Alternatives for the reduction of VOC emission. [18] 

Cleaner production plays an important role which can be useful to be 

implemented in the service sector and reflected as an opportunity to 

increase the profit and reduce the production cost. The service sector, such 

as hotels, aims to keep the customer satisfied where a suitable environment 

is needed. Thus, hotel management should keep the temperature level 

suitable inside rooms. Also, it is essential to keep the source of water 
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available for use in suitable temperatures and a considerable amount of 

energy; to keep the quality as expected. For these reasons, cleaner 

production could be useful as found in a study made in Hotel Manoluck -

Luang Prabang by UNIDO as they take into consideration water and energy 

consumption and waste produced from food. They found good 

housekeeping in the hotel—adopting a new technology to control the 

temperature of rooms, which will save a lot of money and save the 

environment at the same time [21]. 

Furthermore, the Textile industry is assumed to be an essential sector in 

many countries, including Brazil. Research had been done for cleaner 

production implantation in the textile industry with a case study in Brazil. 

The methodology for this research adopted from CP methodology, as they 

start by developing an evaluation tool to assess the current situation in the 

industry from a literature review called checklist. Following this step, the 

data is then collected from field visits, and interviews made a field survey. 

The study showed a cleaner production opportunity for this industry and 

highlighted a recommendation for improvements as feasible actions. The 

conclusion after implantation in the case study found that cleaner 

production can consist of environmental benefits and economic benefits for 

this industry [22]. 
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Figure 5: Cleaner Production Implementation in the Textile Sector: The Case of a Medium-

sized Industry in Minas Gerais [20] 

2.3.2 Cleaner Production in the Food Industry. 

CP methodology had been applied in many fields of food industries in the 

world to solve environmental problems and to carry out the production 

process in a more sustainable way, such as in chicken slaughtering plant. A 

study was made in Malaysia, focusing on making the process more 

sustainable and safer for employees‘ health, so they provide an assessment 

tool for the production process. The primary purpose is to reduce the risk 

and negative impact of the production process on the environment through 

reducing carbon dioxide emission and taking into account five leading 

indicators: fuel consumption, electricity and water consumption, 

wastewater generation and solid waste. The methodology contained direct 

observation and walkthrough process, review of relevant documents, and 

site inspections. The results concluded that the highest consumption rate 
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from carbon dioxide came from electricity. For this reason, they proposed a 

new option to reduce electricity and made a feasibility study to apply it in 

the industry [23]. 

Furthermore, UNEP had made two CP guides for meat, while fish 

processing and cleaner production algorithm had adopted five steps, as 

mentioned in table 1 [24].  

2.3.2 Cleaner Production in Olive Oil  

Cleaner production could be implemented in the edible oil industry.           

A research was made in Egypt, of which methodology adapted from the CP 

algorithm, where they focus on four main parameters: water consumption, 

energy consumption, solid waste generated, and chemical used in 

production. They developed cleaner production options for the industry, 

including water reuse and recycle techniques, good housekeeping, best 

practices for it proposes adopting new technology such as using solar 

energy [25]. 

Moreover, a study was conducted for the implementation of cleaner 

production techniques in the palm oil industry. This study aimed at 

showing cleaner production options for this industry by proposing various 

options and making a feasibility study for it; thus, the cleaner production 

methodology had been adopted. Palm oil contains phytonutrients such as 

carotenoids, sterols, squalene, and many others. They have significant 

benefits for humans during processing many of these components to lose 
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their nutritional value during processing from heat and air. This study is 

aimed at adopting new technology to save the nutritional value of palm oil. 

In conclusion, it proposes two new technologies: Supercritical fluid 

extraction and short path distillation and makes a comparison with the old 

one [26]. 

A research was made by Rudina Çakraj about resource efficiency and 

cleaner production in the olive oil industry in Albania. Olive mill waste 

generated (pomace and zibar) management was the focus area CP 

techniques were implemented. 

The conclusions were to improve information management system inside 

the institution, reduce water consumption, improve the quality of olives, 

process modification by installation of the second centrifuge in the oil 

cleaning process, process the pomace to be used as fuel (drying and 

pressing of the pomace), and treatment of wastewaters before discharging 

into municipal sewage system (optional treatment system ―reed bed 

system‖ or ―constructed wetland‖). [27] 

A study was made in Turkey about olive oil technology modification 

through mass balance. A case study had been taken to illustrate the cleaner 

options they have, for the olive oil extraction process. They found a varied 

between input raw material on sit recovery and reuse, including equipment 

modification and technology change. Furthermore, a mass balance 

calculation took place through input and output analysis of water 
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consumption and oil, pomace, and wastewater generation. A definition of 

objective and process description had made, as shown in figure 6 [28]. 

 

Figure 6: Process flow for olive oil operation, a) three-phase production, B) two-phase 

production [28]. 
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Chapter 3 

Methodology 

3.1 Overview:  

This chapter illustrates and explains the methodology used in this research. 

As seen in figure 7, the methodology starts with an identification of the 

research problem. The necessary data regarding cleaner production best 

practices in the olive oil industry were gathered through conducting a 

detailed literature review, followed by designing a semi-structured 

questionnaire conducted with interested parties. 

 

Figure 7: General Methodology 
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3.2. Questionnaire Design and Structure: 

The questionnaire was developed according to different criteria; these 

criteria were derived from different related sources such as literature 

review, ISO 14,000, local regulations, and self-observation.    

The boundaries of the work started from harvesting the olives drupes to the 

disposal of waste. Based on that, the questionnaire is distributed in three 

main sectors, which are industrial sector, governmental, and academic.  

The interviews were conducted through five multi-part questions that took 

approximately thirty to forty-five minutes to complete. The purpose of the 

first part is to gather general information about cleaner production practices 

applied in the targeted sectors. The focus areas of the questionnaire are 

about the consumption of water, energy, materials, pollution, and the 

environmental impact. These dimensions were adopted as the variable 

parameters of the olive oil extraction process. The focus area on water uses 

and cost in rinsing water, washing water, and water used in the production 

process. The second focus area was about energy cost and renewable 

resources used inside the factory; such as PV units and using pomace as an 

energy source for water heating.  Finally, the last focus area on pollution 

and the environmental impact was regarding the disposal methods and cost 

of wastes such as, solid waste (pomace), wastewater, and Zibar.  The 

questioner was useful in developing cleaner production options and 

indicators to develop the best practices in the industry. 
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3.2.1 Industrial Sector Interviews:  

Eight companies were interviewed; they are producing olive oil with 

different extraction techniques. Four companies are using new technology 

for olive oil extraction two, and three-phase decanter, one of them is using 

the traditional olive oil pressing mill method, and three companies are 

producing besides the olive oil other products such as ghee and almonds.  

The interviews focused on the desired dimensions to assess the current 

situation of the production process—What practices they adopt during the 

production process, from receiving the raw material to produce the final 

product and by-product, the methods of disposing of the OMW, where 

what, and how to handle the OMW.  

 Furthermore, the economic aspects of handling the OMW took place; to 

conclude the best options on how to reduce the cost of disposal and the 

impact of adopting new techniques to increase the profit. 

3.2.2 Governmental and Public sectors. 

 Three central institutions and authorities involved in the sectors which 

were interviewed; including the Ministry of Environmental Affairs, 

Palestinian Authority of Agriculture, and Palestinian Olive Oil Council. 

The main scope of these interviews was about the regulations and standards 

customized to these sectors. Open-ended questions were used, such as the 

research and development activities, by the Palestinian Ministry 
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 of Agriculture and  Ministry of Environmental Affairs, the level of 

contribution; to increase the awareness between interested parties. If there 

are any solutions or best practices directed to the factory‘s owners and 

farmers. Finally, regarding environmental issues, the main focus on OMW 

management issues and the level of harmless that resulted from the 

improper disposal of the waste and recommendation solution also, the 

direct and indirect cost for improper OMW disposal and the economic and 

environmental benefits if there is an investment in improving the disposal 

methods to be eco-friendlier.  

3.2.3 University sector:  

Two universities were included to cover the academic sector: An-Najah 

National University and Bitzit University. The main scope of these 

interviews was about research and scientific papers published in this field, 

the collaboration between the academic sector and private sector regarding 

the olive oil industry, the potential solutions, and the best practices 

recommended to the government and privet sectors. 

Furthermore, the indicators and best practices were verified during the 

interviews. 

In the Appendix, more information is provided to show the list of 

conducted interviews 

In Appendix (II), more information is provided for a full list of questions 

included in the questionnaire. 
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3.3 Cleaner Production Methodology (CPM) 

Cleaner production methodology was adopted from a manual developed by 

UNEP, UNIDO; namely, ‗‘How to Establish and Operate Cleaner 

Production Centers‘‘ as a systematic approach as shown in Figure 8 [29]. 

 

Figure 8:Cleaner production Methodology [30]. 
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3.3.1 Pre-assessment Phase: Evaluation of the Olive Oil Process 

 The pre-assessment phase aims at understanding the olive oil processes‘ 

sequencing and procedures to identify cleaner production opportunities and 

options in the next phase, taking into account the kind of data which will be 

based on the qualitative approach. 

 During the study,  the following tools were adopted from a guidance 

manual  developed by UNIDO, UNEP: ― How To Establish And Operate 

Cleaner Production Centers part 4‖ [30] during the implementation of  pre-

assessment phase, four main steps were followed :  

1) Collecting necessary data for the olive oil production process in the 

Mediterranean region generally and in Palestine particularity, to develop a 

process flow diagram and eco-map of the site as output. The process flow 

diagrams start with  

the harvesting process and end with the disposal process. Furthermore, 

each operation process was described as a block diagram; that illustrates 

detailed information about input and output for each step.  

2) Conducting a walkthrough: verification process was conducted using the 

developed questionnaire a walkthrough production line, inventory rooms, 

boiler rooms, water resources, energy resources, and waste disposal areas, 

were made during field visits for more than eight working olive mills in the 

West Bank. 
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3) Preparing an eco-map :   

Eco-map is a tool used to illustrate the used water and energy, in addition 

to the waste disposal inside the plant. It shows the efficiency of operation 

and environment performance. 

4)  Carrying out preliminary material and energy balances. 

It is an essential inventory management tool. It presents a clear view of the 

resources used ―what goes in must come out somewhere‖. 

 In this research, a unit of 1000 kg (one Ton) of olive drupes was taken as a 

basis. The water and energy consumption and waste generation were 

calculated during the production per unit ton of olive drops. The data of 

these quantitative numbers were taken from Middle East consumption 

study and local studies from Palestine. A block diagram and tables were 

used to show the results.  

3.3.2 Assessment (quantitative data) 

3.3.2.1 Material Balance:  

The assessment phase aims to calculate the qualitative data of raw 

materials, energy and water consumption, wastewater, solid waste, and/or 

any other by-product generation in the olive mill extraction process.  

A study was conducted by the Centre of Cleaner Production (RAC/CP) in 

the Mediterranean area. Consumption rates in Palestine and Israel were 

taken into consideration in the study, which gives us an indicator of the 
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OMW rate in the area of study. The material balance was also developed 

upon this data. The olive oil extraction with three different extraction 

techniques was compared in terms of the aforementioned consumption and 

generation.   [31] . 

3.3.3 Identifying Cleaner Production Options:  

As shown in Figure 9, the cleaner production assessment phase starts with 

making a general ―diagnosis‖ of the process to identify the shortcomings 

and their causes, as well as to find options for how to improve it. 

 

Figure 9: cause-diagnosis adopted from [32]. 
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- Cause diagnosis through the fishbone diagram 

This tool is used to identify the causes of producing OMW. 

The cause divided into five categories; this category has a direct impact on 

the leading cause of overall environmental impact during manufacturing. 

-  Input substitution: How does the choice and quality of input material 

affect the waste generation and the overall environmental impact of the 

process?  

- Technology modification: How does the selection of technology and 

design of equipment affect the waste generation and the overall 

environmental impact on the process?  

- Product modification: How does product specifications affect the waste 

generation and the overall environmental impact of the process?  

- Recycling: Do waste streams contain valuable components, such as input 

material of intermediate or the final product?  

- Good housekeeping: How do equipment operation and maintenance 

procedures affect the waste generation and the overall environmental 

impact of the process?  

 OMW is the main output of the olive oil production process, and it was the 

focus area in the study. Furthermore, the causes were adopted from 

UNEP/DEPA manual 2000, which are Input Substitution, technology 

modification, product modification, good housekeeping, and recycling.  
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The following questions were asked during the interviews: how much 

water used in this process, ―How/where you deal with the OMW,‖ ―why 

did such a problem or outcome occur?‖, ―why this technique used‖? the 

root causes of the problem were known and summarized in chapter 4.  

- Prioritizing the causes identified in the fishbone diagram: 

After defining the causes that produced the amounts of OMW, the extent to 

which each particular cause contributes to OMW was analyzed in chapter 4 

the analysis was conducted by field visits observations, historical records 

inside the olive mills, and literature review to eliminate a specific 

secondary cause. 

- Cleaner production option generation through brainstorming:  

After identification, the leading causes of option generation phase was 

conducted to develop cleaner production options in the olive oil industry. 

The primary reference was interviews with experts in the fields using 

questionnaires and previous studies .The following questions were asked: 

"how OMW could be reduced effectively?‖; ―do we have any alternative to 

this technology in Palestine,‖; ―Is it valid options.‖ Figure 10 shows one of 

the tools used to generate cleaner production options using the Eco-design 

Strategy wheel. 
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Figure 10: Eco-design Strategy wheel adopted from [33] 

 

 

Figure 11: Illustration of the eco-design strategy wheel proposed in (Brezet and Van Hemel, 

1997). 
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Record and Sorting options (best practices):  

Finally, all cleaner options suggestions were recorded and summarized in 

chapter 4. These options were sorted into two main categories. The first 

options could be implemented directly inside the olive mill facility, such as 

management options, awareness among workers, good housekeeping, 

reducing water, and energy consumptions. On the other hand, options need 

future investigation, such as change retrofit/technology of olive oil 

extraction, change of waste management techniques, minimize OMW. 

Those options need a feasibility study, as mentioned in the next section, 

3.3.4 [33]. 

Cleaner production opportunities were listed as best practices for each 

general option have a list of options that could be implemented regarding 

mill characteristics.  

3.3.4 Evaluation and Feasibility Study:  

After options generation, many options for the olive oil extraction process 

were suggested. The main objective of the evaluation and feasibility study 

phase is to evaluate the proposed cleaner production opportunities and to 

select suitable ones to implement for each facility. Furthermore, each olive 

mill is distinctive; the main effect of cleaner production and waste 

generation is the used extraction technology [31,33]. Figure 11 shows the 

evaluation flow chart, which was developed to evaluate the suitable options 
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for each industry in four criteria, primary evaluation, technical evaluation, 

economic evaluation, and environmental evaluation.  

 

Figure 12: Cleaner production options evaluation flow-chart  
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The following steps were followed to evaluate the options: 

- Preliminary evaluation:  

It is the initial and easiest evaluation to make; in this step, it is decided if 

the option could be directly implemented in the olive mill or a future 

investigation study is required. [31,33] 

-  Technical Evaluation:  

These criteria are concerned with the evaluation of the direct impact on the 

desirable product, production process, occupational health, and safety 

issues. 

 The changes which will follow the implementation should be evaluated 

through a laboratory test, a simulation study, or trial runs. The technical 

evaluation gives us a clear picture if there would be needs for staff change, 

maintenance, training, or change product specification, such as taste or 

color.  

In this research, seven criteria were selected to evaluate the olive oil 

process. 

These criteria were adopted from the literature review, interviews and 

international standard ISO 14001, as shown in table two  [31,33]. 
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Table 2 Technical Evaluation 

 

- Economic Evaluation: 

Cost, specifically the investment cost, is an essential factor in most 

companies and profit is the main target for any company, including in 

Palestine. The economic evaluation step aims to assess the cost-

effectiveness of cleaner production opportunities after implementing the 

options. Furthermore, it‘s a vital element to decide and adopt this option or 

rejects it.  

The cost reduction benefits should be clear to the company; the following 

questions might help to understand the economic evaluation; in other 

words; is the option reducing the environmental cost? Is the option 

reducing waste treatment cost? or, is the option reducing the consumption 

of resources? 

In this phase, the cost of investing in new options and the changes that may 

happen was weighted against the saving may result. 

 The cost divided into capital cost and operating cost.  

 

Technical criterion Effect 

1     Pomace/by-product quality. Positive impacts

2       Human resources and staff requirement. Negative Impact

3  Occupational health and safety. Negative Impact

4   Product specification ( color, taste, ph number). Positive impacts

5   Easy installation and implementation. Positive impacts

6 Time needs for implementation Negative Impact

7  social aspects Positive impacts



40 

1) payback period (PBP) 

                
                  

               
                                                       (1) 

   
       

     
                                                                                              (2) 

where, 

P= payback period, PYFR = Number of Years immediately preceding year 

of Final Recovery BA = Balance Amount to be recovered, CIYFR = Cash 

inflow — Year of the Final Recovery  

2) Net Present Value =  

    

                                                                        (3) 

 

    ∑
                    

      
 
                                                            (4) 

Where,  

T= cash flow period. 

i= Interest rate assumption. 

3) Internal Rate of return:  

    ∑
  

      
   

 
                                                                       (5)      
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Where:  

Ct= Net Cash Inflow During the Period t.  

R= Discount Rate.  

 t= Number of Time Periods. 

Co=Total Initial Investment Cost.  

Sample of calculation presented in chapter 4.  

-  Environmental Evaluation:  

The main objective of the environmental evaluation is to assess the 

environmental effects of the proposed option; positive or negative impact 

during the lifecycle of the product after implementing the proposed options.  

In the olive oil industry, the environmental effects obviously could be a 

reduction in OMW, reduction in water and energy consumption, the quality 

of by-products such as pomace, the toxicity of Ziber and concentration and 

the waste disposal methods. 

These criteria adopted from the literature review, interviews and 

international standard ISO 14001.  As shown in Table [33,31]. 
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Table 3 Environmental Evaluation 

 

3.3.5 Weighted Sum Method [33] 

In this section, the weighted sum method was adopted to evaluate the 

alternatives in environmental, technical, and economic parameters. The 

weighted sum model is widely used in multi-objective optimization 

problems. Simply this model works as making comparisons between 

different objectives and gives weights for each objective to create a single 

score for each alternative to be a quantitative comparison the Weighted 

Sum Model Scoring Function used as below 6 and 7: 

   
           ∑       

 
                                                                             (6) 

  
                ∑       

 
                                                                   (7) 

Where:  

WSM: weighted some score. 

n= number of criteria. 

  :  the maximum score for alternative i. 

Enviromental  Criterion Impact 

1   The amount of   wastewater (Ziber). Negative Impact

2       The amount in solid-waste generation Negative Impact

3  freshwater (used for washing and rinsing water). Negative Impact

4    The amount of energy used Negative Impact

5 The capability of adopting and utilizing rain water harvesting system    Positive impacts

6
The capability of adopting and utilizing renewable energy, resources    

.
Positive impacts

7  water treatment opportunity Positive impacts
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   :  the weight for the criterion    ,   

    :  the score of alternative i. for criterion j. 

In this model, the maximum score is the optimum alternative to select in 

case positive results were shown; on the other hand, the optimum 

alternative in negative results is the lowest score. [34]. 

-Weighted sum method to evaluate alternative establish a scoring tool:  

A ranking method was developed to evaluate each creation in the feasibility 

study, a range from +3 to -3 was taken, as the following table:  

Table 4 Evaluation of alternative option scouring method   [31] 

score  Description  

3 Highest positive effect 

2 Medium positive Effect 

1 lowest positive effect 

0 No effect 

-1 lowest negative effect 

-2 Medium negative Effect 

-3 highest negative effect 

is the highest score positive effect after implementing the option, also -3 is 

the highest negative impact after implanting the option. 

- Give the weight for each criterion in the feasibility study:  

Each criterion in the feasibility study was given weight through the 

conducted questioner in chapter 4. The data was analysand to illustrate 

weighting methods.  
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3.3.6 Implementation and Continuous Improvement  

The primary purpose in the last phase in assessment is to ensure the 

implementation of selected options in a planned manner and specific time 

frame, in addition to the reduction in consumption of resources and 

reduction in generated waste is monitored continuously.    

Three steps were taken to achieve implantation options in a planned 

manner:  

3.3.6.1 Prioritization of Cleaner Production Option  

After conducting the feasibility analysis, several options will emerge with 

different levels of technical feasibility, economic viability, and 

environmental performance.  It is not preferable to adopt all options at the 

same time; thus, a framework was developed to evaluate the prioritization 

of options. A weighted-sum method was considered as the tool. 

First, for each parameter in the feasibility assessment (technical feasibility, 

economic viability, environmental performance), weights were assigned to 

each of the three aspects. These weights were decided through a 

brainstorming session and with interested parties during conducted 

interviews were data analyzed in chapter four. 

Second, simple indicators of "scores" were developed to assess the relative 

performance of each option. Each option is then evaluated on a subjective 

basis and scores assigned to each of the three aspects.  The Scores were 
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given a range from 0 to 3 table 3 shows how the score assigned from 

feasibility assessment; It should be noted that the intention is not to 

prioritize each option individually but to group them into categories such as 

top priority, medium priority, and low priority. Table 4 shows how 

categories developed and ranked. The results would then be the basis for 

preparing the implementation plan. 

 F= E+T+C 

Where,  

F= The Total option score from Environmental Feasibility, technical 

feasibility, and economic feasibility.  

E= Environmental feasibility score.  

T= Technical feasibility score.  

C= Economic feasibility score.  

Table 5  how to assign a rank for prioritization 

F = option score from feasibility assessment  Prioritization score  

F ≤ 0  0 

  0  ≤ F≤ 15 1 

 15   ≤ F≤ 30  2 

  30   ≤ F  3 
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Table 6 Priority categories 

Level of the priority score range  

Top  3 

Medium 2 

Low  1 or 0 

3.3.6.2 Developing a Cleaner Production Plan:  

Finally, after assigning the priorities of options and direct option to 

implement in the olive mill or factory, a clear working plan should be 

developed, project management concepts used in this phase with focusing 

on the start and finish time for each task, and responsibilities should be 

assigned  between  project  team in the plant, and expected cost.  

Regarding monitoring and evaluation for continuous improvement, which 

could be through internal audit program, consumption report from 

production reports, consumption for resources from monthly bills, 

reduction of cost, profit, reduction of waste generated, etc.  
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Chapter 4 

Results and analysis 

Cleaner Production Best Practices in Olive Oil Industry 

4.1 Overview:  

 After conducting interviews with interested parties through the 

questioners; and review the necessary literature data, cleaner production 

implementation was taken a place through cleaner production methodology 

adapted from UNFP, cleaner production options and best practices for the 

Olive oil industry were developed customized to the Palestinian industry.  

- Pollution Potential:  

 Olive oil production tends to create pollution problems and to generate 

wastes to varying degrees. It is of particular importance that those 

processes produce highly toxic or ingredients that are difficult to be 

destroyed or stabilized and disposed of in an environmentally sound 

manner.  

Section 4.2.1 illustrates that all types of wastes resulted from olive oil mill 

extraction processes. 
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4.2 Cleaner production development for Olive Oil Industry 

4.2.1 Pre-assessment phase evaluation of the olive oil process  

The pre-assessment was conducted, by walk-through different types of 

olive oil mills, three production oil extraction technology used in Palestine. 

-  Traditional pressing mill technology. 

- Three-phase decanter extraction. 

- Two-phase decanter extraction.  

A process flow chart was developed through literature review and 

walkthrough mills during interviews. The flow chart illustrates the input 

and output of the process through different techniques. Figure 12 shows the 

input material during production and the waste generated from each 

process, including wastewater and solid waste generation as a block 

diagram. The process flow chart describes the process from harvesting to 

filing olives oil in the storage tank. 

 

 

 

 

 



49 

Olive Oil Production Process (process flow chart)   

 

Figure 13: Olive Oil Production Process (process flow chart) 
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Key for the following chart:  

Figure 13 shows the key for the flow chart used.  

 

Figure 14: key for Process flow chart 

- Description of process and process environment  

1)   Harvesting Olive Seeds:  

harvesting is the first step on the olive oil production, by the harvesting 

season from October through December using traditional methods of 

harvesting the farmers collect the yield to move it to the next step which is 

pooling.    

2) Pooling: olives drupes pooling in a plastic or fibers bag for 50 kg or 

plastic boxes. Plastic/fiber bags have a significant impact on the oil quality 
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and waste generated due to pressures on olives drupes, and a longtime of 

storage the bags before sending it to the mill will affect negatively the 

quality of oil and waste generated. Regarding the boxes, it is much better 

and keep the olive drupe fresh and avoid pressing the drops during storage 

the mill has an option to reuse the bags or boxes or disposal as solid waste 

but our recommendation to use open boxes for olives drops pooling that 

will reduce the water consumption for washing and energy use in 

processing and the olive mill waste generated .  [34] 

3) Washing: after olives drop received to the mill; olives drupes are 

washing by adding water using different techniques such as water spray or 

water pool for reuse the water instead of disposal, the main effect of this 

process is to remove physical impurities such as leaves, pieces of wood, as 

well as any pesticides. Wastewater generated from this process; some of 

the mills reuse it using water treatment channels, and others dispose of the 

wastewater to drain, leaves and other solid waste dispose outside the mill; a 

control measures should be used here to increase the efficiency of washing 

and reduce the consumption of freshwater and reduce wastewater generated 

and it could be reuse in closed-loop system.  

4)   Grinding: the olives drupes after the washing process, moved to grind 

and mixed into a paste through the crushing process.  Two methods used in 

Palestine:  
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a) Traditional pressing mill: used grindstones for milling to produce the 

paste. 

Here losses in paste could exist and less electricity used. 

b)  Hammermill: using extra-hard tungsten steel heads instead of 

grindstones as continues to mill the seeds, the output the higher quality of 

paste and need more electricity consumption. 

5) Physical Extraction Process:   

Physical extraction is a critical process in this industry; the kind of 

technology used in this process will control the quantity and quality of oil 

and waste generated.  

Three-technique used in Palestine to extracting the oil from the paste. 

-  Traditional pressing   

A hydraulic piston pressing the paste through fiber disk a mechanical force 

pushes the paste through fiber desk layers squeeze out to produce oil, solid 

waste pomace, and wastewater (Zibar), a few numbers of the mill operated 

in Palestine using this technology it considered old technology. 

- Three-phase decanter:  

Centrifugation force produced from the decanter to separates the paste, 

three output produced which are oil, wastewater (Zibar) and Solid waste 

(Pomace). Hot water added to decanter with 25-30 C; that produces more 
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wastewater and reduces the yield of olive oil due to losses in sludge 

channel and wastewater channel. This technology is widely used in 

Palestine. 

- Two-phase decanter 

The same technique of decanter centrifugation but without adding hot 

water to decanter, less wastewater and solid waste produced, high quality 

of olive oil, its environment-friendly the output (oil, and sludge) also less 

energy is used. In the west bank, one mill in Aroura Village and another 

one in the Palestinian ministry of agriculture for laboratory used, in Europe 

countries two-phase decanter is widely used.  

6)  Filling and distribution:  

The oil storage inside a stainless-steel container or plastic container for 

long time storage. A glass filling production line could be used here and 

metallic cans.  The olive oil in the local market distributed in a plastic 

container, metallic cans, and glasses bottle. Regarding distribution to 

outside Palestine, they use glasses and metallic cans as a packaging 

material due to export regulation. 

- Disposal of waste in Palestine:  

After walkthrough and interviews with mill owners solid-waste from the 

olive mill, the improper desiccation of the olive pomace causes a pollution 

problem. The solid-waste sludge contains a wastewater Zibar and olive oil 
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that is transferred to farming lands and groundwater. Finally, TPOMW( 

Two Phase Olive Mill Waste ) is more complex in disposal due to the high 

concentration of toxic material Even though the amount of wastewater is 

less than the three-phases olive mill, but the chemical components here are 

complex and cause a higher pollution impact if disposed of improperly. 

Figure 12 shows the disposal methods in Palestine for the waste from olive 

mills.  [35] 

 

Figure 15: Current disposal methods in Palestine [36] 
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Olive Mill Waste:  

1)  Two-Phase Olive Mill Waste (TPOMW): 

The concept of Two-phase mill and the cause of the name due to; two 

outputs produced after the extraction process, which is oil as end produce 

and wet-sludge as waste. The Pomace and Zibar generate to gather with 

high concentration but less quantity than three-phase decanter due to no 

water used during production inside the decanter. The waste generated in 

Two-phase called TPOMW. The main characteristic of it is highly 

concentrated on polluted material; so the wet sludge needs advanced 

technology to minimize the toxic component from it and treatment  [36]. 

2) Three-Phase olive Mills Waste (OMW) 

The concept of Thee-Phase extraction process is to produce three main 

outputs after the extraction process, which are the oil, the Solid waste 

Pomace and Wastewater Zibar each one separated from each other.  

As mentioned before two sources of wastewater exist in olive oil 

production, rinsing water and it is easy to manage and safe end of good 

housekeeping and water reduction techniques considered as control 

measures to minimize this kind of wastewater.  on the other hand, Zibar 

considered toxic material and harmful for the environment; due to high 

concentration of acidity and phenol. In the three-phase decanter the 

quantity of wastewater considered high; due to using hot water in the 

decanter [37].  
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Figure 17 shows the characteristics of the wastewaters from olive oil mills. 

 

Figure 16: wastewater characteristic [37]. 

The solid waste generated from the three-phase extraction process is less 

toxic and has less direct negative environmental impact issues. Some bad 

practices noticed in Palestine such as pooling the Pomace in a farming land 

to dry this practice harmful to the environment due to high probability to 

transfer the Zibar to the ground and polluted the groundwater also polluted 

the soil with high acidity component and phenol. After sludge dry the 

farmers collect the Pomace and use it as input for other industries such as 

for the Soap industry usually do some processing to extract the olive oil 

lost from paste, also it could be used as biomass energy  [35] .  
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- Table 7 shows Input-output analysis for the olive oil process:  

Table 7: -Input-output analysis 

 

Ecomap of the Site:  

Ecomap used as a second phase for pre-assessment of the olive oil mill  

processing, walkthrough three types of olive mills operating  in the West 

Bank was made, also after walkthrough the mills production line note for 

each process was summarized in the layout of each mill as ecomap to 

illustrate the wasted water in the process, solid waste generation, and 

energy consumption . The following three figures show the results of the 

walkthrough in different production mills three-phase decanter, two-phase 

Process  Inputs for process Process Outputs of process

Harvesting olive seeds Human resource 
start harvesting from trees in manual method 

our automation.
Olives drops

pooling Olives drops Collecting Olives drops in  containers 
Olives drops in plastic bags or plastic 

box 

washing 
Olives drops and 

Water 

Olives drops wash to  clean  olive drope from   

Pesticide, dust,  soil,  remove Olive leaves and 

other.

Olives drops,  Wastewater 

Grinding
Olives drops, 

electricity
Milling olive oil seeds Paste 

Physical extraction 
Paste , Water , 

Electricity 

Paste will be squeezed and processed

through physical technology to produce oil

Olive Oil ,Solid waste (pomace) 

 , wastewater ( Zibar)

Filling Olive 

The oil will  be saved in stainless steel container 

or plastic tank some time Nitrogen will be  

added,  filling in glass, or filling in can‘s, or small 

plastic tank

Packed olive oil 

Inventory Packed olive oil 
Packed olive oil in a room with 25 C 

temperature avoid sun
Finished product 
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decanter, and traditional mill. , whereas each figure shows different ecomap 

they are (Wastewater Ecomap, Energy Ecomap, Solid Waste Ecomap) [37]. 

Key Used for Eco Map:  

 

 

Figure 17: Eco Map key [38] 
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Figure 18: Traditional pressing Mill Eco-map 

 



60 

The results from ecomap for traditional mill extraction process; monitoring 

shall be existing in the washing raw material process on freshwater 

consumption, and the system used for washing and reuse water. 

Furthermore, immediate attention shall be existing in both; the solid waste 

and wastewater Zibar generated, regarding energy consumption a 

monitoring system should exist for bills and consumptions during the 

season. 
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Figure 19: Three-Phase Decanter Mill Eco Map 
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The results from the ecomap for the three-phase decanter mill extraction 

process; monitoring shall be in the consumption of freshwater in the 

washing process and in the water consumed during extraction for the 

decanter monitoring shall be in both temperatures of water and quantity. 

Furthermore, immediate attention shall be made in both solid waste and 

wastewater Zibar generated due to there is a large quantity of wastewater 

should be monitored and be controlled, regarding energy consumption a 

monitoring system should exist for bills and consumptions. 
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Figure 20: Two-Phase Decanter Eco Map 

 

The results from the ecomap for the two-phase decanter mill extraction 

process; monitoring shall be in the washing process and quantity of water 

used. Furthermore, immediate attention shall be made in wet-sludge             

( zibar + pomace ) it is less quantity than three-phase but high concertation 
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of Zibar and especially phenol the waste should be monitored and be 

controlled and dispose of in an eco-friendly way, regarding energy 

consumption a monitoring system should exist for bills and consumptions.  

4.2.2 Assessment (quantitative data) 

The assessment phase aims to identify the quality and quantity of raw 

materials, energy, and water consumed during production, and the 

wastewater, solid-waste or by-product generated in the olive mill extraction 

process. 

Material Balance.  

Input-Output Evaluation preliminary material and energy balance was 

made, after conducting walkthrough production areas and sites diagnosis of 

olives oil mills working in Palestine, data collected from interviews and 

observation, the following results were obtained for seven olive oil mill, 

four three-phase decanters, one two-phase decanter, and two traditional 

pressing mills. 

To develop Material Balance for olive mills the following indicter was 

adopted from literature and research:  

1) Regarding water consumption, the cost of water during season was 

calculated by dividing the cost on the direct cost of 1 cubic meter in 

Palestine ,the price between cities in West Bank different from place to 
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another, the average price of 1 cubic meter is 5.7 ILS as published and 

announced by water sector regulatory council  [38]. 

2) Electricity consumption was calculated, by dividing the cost of 

electricity consumption during the season on the direct price of 1 KWH in 

Palestine the cost for electricity consumption in West Bank is 0.6367 as 

published and announced by Northern Electricity Distribution Company 

[39]. 

3) Regarding Solid waste generated, the cost for one ton of pomace is 50 

ILS; by dividing income from selling pomace to farmers, on the price for 

one ton of pomace, the estimation of solid waste was calculated. [40]. 

4) The standard consumption for olive oil production freshwater and 

electricity consumed during the production of 1 Ton of olives drops, in 

three different production technology was considered, also solid waste and 

wastewater generated was considered. Used as a benchmark to develop 

consumption acceptable and normal rate to make comparisons between the 

actual rate of different production technology in Palestine, the standard 

consumption rate and waste generated rate was taken from two main 

sources of previous research.  

a) The first source from a study was made in the Meditation area by 

Centre for Cleaner Production (RAC/CP), the following material balance 

describe the results of olive oil extraction with three different extraction 
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techniques. one ton of olives drops was considered as reference, figure 18 

shows the Material balance   [31]. 

 

Figure 21: Material Balance for extraction technology in Mediterranean area [36] 

b)  The second source of consumption rate and olive oil  mill waste 

generated was  from a study made  in Palestine, the study illustrates the 

consumption rate and the Olive mill Waste generated from two  different 

olive mill production technology, also one Ton  of olives drops  was the 

reference unit , furthermore the two-phase technology in Palestine is new, 

whereas one olive mill operated in Aroua Ramallah,  absence of data for 

consumption rate of raw material and olive mill waste generated ratio  was 

noticed in the Ministry of Agriculture.  The figure shows the material 

balance result from the study [35]. 
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Figure 22: Material Balance for extraction technology in Palestine [35] 

Table 8 describes data collected from consumption bills for the last olive 

oil season 2018 and interview with olive mill Owners, a general idea and 

overview were observed regarding input and output from the production 

process. The data collected reflect the olive oil season from October to the 

end of December 2018 

Table 8: Olive oil Extraction Material Balance 

 

 

Mill Type   Mill  Location 
Olives 

drupes input  

/Ton

out put 

Olive 

Oil  

/Ton

Water  

cost/ ILS

Water 

consumption/ L 

Actual

 water 

consumption

/L   standard

Electricity   

 cost /ILS

Electricity 

consumption 

KWH Actual

Electricity consumption 

KWH standard 

income from 

Solid waste 

\ILS

 Solid waste 

generated 

Actual  /Kg

Solid waste

 generated 

Standard /kg

 Fuel 

 type/cost

wastewat

er 

disposal 

cost 

Wastewater  

generated 

standard/L

Wet-

sludge/L

Kufor Qadom  - Nablus
1100 275 11,000 1,929,824.56       990,000.00  35,000 54,970.94           122,400 to 159,120 8,000   160,000.00 

682,000.00              
biomass 30,000              990,000.00 

not exist 

Salfet
360 120 2,800 491,228.07           324,000.00  14,000 21,988.38           32,400 to 42,120 5,000   100,000.00 

223,200.00              
biomass 10,000              324,000.00 

not exist 

Kufor Sour- Tulkrem 
24 6 450 78,947.37             21,600.00    2,500 3,926.50              2,160 to 2808 1,000     20,000.00 

14,880.00                 
biomass 6,000                21,600.00 

not exist 

Alar-Tulkarm 

60 15 400 70,175.44             54,000.00    10,000 15,705.98           5,400 to 7,020 2,000     40,000.00 

37,200.00                 

13,000 

diesel 
7,000                54,000.00 

not exist 

Canaan 

200 50 850 149,122.81           120,000.00  7,000 10,994.19           8,000 to 12,000 1,500     30,000.00 

88,000.00                 

10,000 

diesel
9,000              120,000.00 

not exist 

Al Junaide Nablus 

35 6 100 17,543.86             7,000.00       800 1,256.48              1,400 to 2,100 N/A N/a
15,400.00                 

biomass N/A                21,000.00 
not exist 

Two

-phase 

decanter 
Aroura -Ramallah

50 13 150 26,315.79             10,000.00    1,500 2,355.90              4,500 to 5,850 Not Exiest Not Exiest

Not Exiest

Not exist Not exiest  not exiest 

40,000.00 

Three-

Phase

 decanter

Traditional

 pressing 

mill

Season 2018 
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Analysis and Conclusions from Table 8:  

A. The olive yields from three processes are almost in the same range 

between 200-350 kg from 1000 kg olive of olives drupe it means between 

25% to 30% oil produced from processing 1000kg of olives drupes.  

B. Water consumption increases in the three-phase decanter; due to hot 

water used in the decanter, and that produced a higher quantity of 

wastewater. 

C. Electricity in three production technology consumption inside mills 

during the season within the acceptable level and international standard for 

consumption rates. 

D. In comparison between the actual consumption of freshwater against 

the international standard of water consumption, it‘s clear there is a 

problem in local mills, in managing the consumption of freshwater, it 

means poor practices and management for resources or old technology used 

without maintenance and monitoring.  

E. The Zibar generated from the three-phase decanter is higher than other 

techniques due to added water to decanter during processing, despite the 

wastewater concentration produced is less than the two-phase process. 

F. The water in solid-waste from the three-phase decanter is more than the 

traditional method and two-phase that will affect the time needed to dry to 

collect the olive Pomace and more pollution from wastewater in sludge.  
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G.  Electricity consumption in two-phase Decanter is less than in three-

phase Decanter. 

H. Two-phase decanter generates the minimum waste ratio but with a high 

concentration of toxic material to the environment.  

I.  The disposal method for the Zibar in Palestine by pooling it inside 

sumps, and transfer it through external tanks and disposed of it in valleys or 

to water treatment plants.  

J. The Solid waste Pomace sold to soap factory or pressed in block to 

reuse it as energy source biomass and it considers as a by-product.  

 Environmental Impacts Cleaner Production Opportunities (establishing a 

focus area) 

Wastewater, sludge (solid-waste-Pomace) and wet-sludge are the wastes 

produced by different extraction processes from olive oil mills, the poor 

release or dumping of vegetating water and allow to the sludge dry in free 

lands can create a wide range of environmental damages causing severe 

human health effects. 

 These effects may vary from the olive oil extraction process to another, 

and it depends on the pathway of wastewater and sludge disposal at the 

environment knowing that it also depends on the holding time for the 

wastewater and sludge inside the mill. 

 The disposal method in Palestine of the wastewater into valley "wadies" as 

end-of-pipe without treatment after disposal through the valleys or 
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collection of the waste in sumps to disposed of by third parties outside mill 

also to valleys or to the water treatment plant. The problem of disposing it 

near mill or in valleys is the wastewater leaks out with groundwater and the 

untreated flowing municipal wastewater.  This leads to a high quantity of 

wastewater flow continuing. Organically, polluted wastewater will affect 

the soil and water supply sources. It was evident that the improper disposal 

of olive mill wastewater Zibar is harmful to the environment and 

contributes to biological pollution in a high amount of pollution in water 

resources and farming lands. An example of biological pollution is the 

Zeimar valley lying between Nablus City and Tulkarem had polluted from 

olive mill wastewater with multiple wastewaters where the flow of water 

goes to Alexander River [35].    

This Zibar is dangerous because of the high concentration of phytotoxic 

and antibacterial phenolic substances and organic load.   

In conclusion, the two significant sources of wastes in the olive oil mills 

extraction process come from wastewater olive mill (zibar) and solid waste 

Pomace. Thus, the cleaner production analysis will focus on the 

opportunities existing in the methods of reducing and minimizing the 

wastes resulted from the process such as changing technology of extraction, 

water treatment ideas and minimizing the wastewater concentration in 

addition to good housekeeping activity to reduce and minimize the harmful 

of this by-product to environments.  
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4.2.3 Identifying Cleaner Production Options for olive oil industries.  

The Cleaner Production assessment phase starts with making a ―diagnosis‖ 

of the process to identify shortcomings and their causes, as well as to find 

options for how to improve it.  

Fishbone diagram was used to identify the cusses of w olive mill waste in 

three different extraction process the following result was found:  

4.2.3.1 Cause Diagnosis:  

- Solid waste generation causes as shown in figure 22. 

 

Figure 23: Solid waste causes 
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- Energy losses causes as shown in Figure 23:  

 

Figure 24: Energy losses causes 

- Waste-water generated causes as shown in Figure 24:  

 

Figure 25: waste-water causes 
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- Matching the causes diagnosed in Fishbone Diagram to generated 

Cleaner Production Options and best practices as a Data analysis tool. 

Table 9 Matching causes to good housekeeping option 

 

Table 10: Matching causes to Product Modification option 

 

Table 11: Matching Input substation to causes 

 

 

categories primary cause problem description Cleaner production  option and control 

measures

 Absense of standred operation procedures Work with out control and monitoring system and 

documntation system.

Develop standred operation procedures , set 

objective and plans, adopt ISO 14001 and 

GMP 

Absence of maintenance program and production plans Malfunction of production line, leakage of water , 

increasing the quantity of OMW

 Develop a seasonal maintenance plan and 

proactive maintenance, Adopt ISO 14001 or  

GMP .

Absence of awareness and training Poor  awareness between employee  

 regarding water and energy consumption reduction, 

and best practises for end of pipe 

Develop a traning programs , adopt ISO 

14001 or GMP .

Absence of energy efficiency and saving program Absense of Energy saveing Develop an energy saving program 

Poor diosal of solid waste Increasing the  amount of Solid waste Develop solid waste management program 

Absence of bags and Plastic boxes reuse Increasing the  amount of Solid waste Develop solid waste management program 

Absence of solid waste management plans Increasing the  amount of Solid waste Develop solid waste management program 

End of Pipe Poor disposal of wastewater in farms and groundwater Develop waste management program 

Absence of monitoring programs for fresh water quantity Increasing the  amount of wastewater  Develop waste management program 

 Good housekeeping  

categories primary cause problem description Cleaner production  option and control measures

purity Customer need pure olive oil that will add more 

processing and consume  energy

Energy Audit program , adopting a photovoltaic 

system, investing in new production line ( change 

technology) , Waste management program . 

Color 

Ph ratio 

Determination a specific acceptable level for olive 

oil color and pH level and design the extraction 

process

 to fit the requirement, technology change maybe 

appear here

 Customer needs a specific color or ph level  for 

olive oil that needs more processing and 

consumes more resources and generated waste.

product modification 

categories primary cause problem description Cleaner production  option and control measures

Poor Quality of olives drupes
Poor quality of olives drupe consume more resources to produce specialty water for washing  and 

electricity for processing, also generate solid waste and wastewater more than normal .
Follow the best practices for pooling and management

Large quantity of olive leaf 
A large number of olive leaves consume

 fresh water and produce more solid waste.
Follow the best practices for pooling and management

Polluted freshwater Less opportunity for reuse and get the benefits from it . Water inspection and control 

Dusty olive drupe Dusty olive drupes consume more resources energy and water. Follow the best practices for pooling and management

Production capacity Feed the production line with less or more production capacity lead to consume more resources Production management Plan 

Input substitution 
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Table 12: Matching causes to Recycling option 

 

Table 13: Matching causes to Technology Modification option 

4.3.2.2 Cleaner Production Option Generation: 

After identifying the causes of olive mill waste generated and energy 

losses; cleaner production options were developed as shown in figure 25. 

Each cleaner production option linked with best practices checklist 

developed from:   

A. semi-structured interviews with stakeholders. 

B. Literature review for the edible oil process worldwide and in Palestine.  

C. Experience from the field, we conclude it from the interviews with the 

ministry of health and Agriculture, and mill‘s managers.   

D. Discussions with the mill‘s Owner. 

categories primary cause problem description Cleaner production  option and control measures

Absence of solid waste recycling Poor disposal of solid waste environmental pollution Follow Solid waste best practices 

Absence of wastewater from rinsing  recycling Poor disposal of rinsing  water  increase fresh water consumption Follow rinsing water  best practices 

Absence of Zibar treatment Poor disposal of Zibar environmental pollution Follow wastewater Zibr best practices 

Recycling

categories primary cause problem description
Cleaner production  option and control 

measures

Old production line Consume resources more than normal, generate waste more than normal . Change tehcnology production line 

Absence of renewable energy source Consume large energy and electricity Adopt a renewable energy source

Olive oil Extraction technology Produce a large quantity of OMW Change tehcnology production line

Energy efficiency technology Consume large energy and electricity Energy Management programs

poor technology for water rinsing Consume large freshwater  Adopt new technology for water rinsing 

Technology modification 
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E. Examples in other companies. 

F. Further research and development 

G. Personal experience – walkthrough production line. 

 There are two categories of options developed for the olive oil industry, 

first categories include options that could be implemented directly in the 

mill without difficulty or need studies, second categories of options need 

more future study (feasibility study). 

 

Figure 26: Cleaner Production Options for olive oil industries 
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Cleaner Production best practices for the olive oil industry:  

1) Direct implementation options:  

A) Management and Personnel:  

Management and personnel practices are a low-cost option. It's about how 

to improve employee competence, enhancing cleaner production culture 

into the organization. Furthermore, it is the commitment of senior 

managers to adopt cleaner production strategy into the organization.  The 

best practices for management and personnel ado adopted from ISO 

14001:2015 [43]. 

Table 14 Management and Personnel best practices [43,44] 

- Identifying the scope of the system for example from receiving olive drop to 

distribution.  

- Identify organization environmental policy and objectives; by setting a smart objective 

for managing the waste and reducing the consumption and link it with a key 

performance indicator. 

-  Identify employee training needs and competencies, plan for training courses and 

evaluation. 

-  Increase the awareness between employees and farmers; how to reduce waste best 

practices for disposal of wastewater and using freshwater.  

- Develop an organizational structure and authority matrix.  

- Develop standard operation procedures (SOP‘s) to manage the production and to 

control and monitoring of performance.   

- Documentation control and records keeping ; for electricity and water bills and keep 

records of the changes in cost during months.  

- Develop a maintenance plan and procedures. 

- Develop a hygiene and sanitation program for Machin and production area.  

- Develop an   environmental management system ISO 14001. 

B) Good Housekeeping:  

It is simply an option required no investment, could be implanted directly 

after options are identified. By daily inspection for production areas, the 

best practices for it by walkthrough organization departments and daily 
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monitoring procedures for control measures designed for each process.  For 

example, turning off equipment when not needed. Good housekeeping aims 

to increase the efficiency of the production line, monitoring activities to 

detect any nonconformity of procedures with minimum losses.  

The best practices for Good housekeeping from face to face interviews and 

from cleaner production studies made in Egypt and observation.   

Table 15: Good housekeeping best practices [42 ,43,51] 

- Keep production area clean; washing for Machin and production area using a 

high-pressure compressor.  

-   Applying Inventory management best practices for raw material. 

- Segregate solid waste and wastewater for reuse, water treatment or disposal. 

-  Keep the olive oil in a stainless-steel tank to keep it fresh. 

- Keep the windows open for ventilation, and natural lights. 

- Proper material handling for olive oil and seeds.  

- Use filling Machin or develop a stop button for the filling process to avoid 

flooding.  

- Maintenance plan – preventive maintenance program before season.  

- Mentoring water and electricity bill each season and keep records.  

-  For Three-phase decanter Use bio-mass boiler (pomace block) 

- Using thermostat in the boiler to keep the water temperature between 25-30 C.  

- Keep olive oil tanks in closed inventory avoid direct sun and high temperature.  

- Proper storage of raw materials. 

- Proper raw material handling and finished product in control. 

- Proper layout of the mill, the entrance of raw material different than the finished 

product and waste exit. 

- Separate washing water from production water. 

C) Waste-water minimization  

 In Olive mill two types of wastewater, first type wastewater generated 

from raw material washing, and rinsing water for cleaning. Second from 

olive oil extraction Zibar.  It produced from the extraction process in three-

phase mills usually separated from solid waste and oil. As previously 

mentioned, it‘s highly toxic water that causes damage to farms and 

groundwater. The improper disposal in Valles and empty land, not a 
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solution due to the high environmental impact the following ideas for 

wastewater reduction. 

Table 16: waste-water minimization best practices [43,44,45,46,50] 

- Pooling Zibar in Sumps (isolated) to be dispose in a proper way out side mills. 

-  Dispose of the Zibar by making contact with Local water-treatment plant. 

- Optimization and control of water quantity and temperature through the extraction 

process as the manual of the machine.  

- Change the technology of olive oil extraction from a three-phase to two-phase 

feasibility study should be made here to adopt this option. 

- Separate rinsing water from the extraction process water.  

- Two-phase olive mill wet sludge should be collected in Sumps and disposed of the 

outside mill to the water treatment plant.  

D) Solid Waste minimization: 

The solid waste generated in olive production from the extraction process 

in three-phase mills as Pomace. Also form drupes washing, packages from 

the pooling process.  The physical characteristics after extraction are sludge 

it contains Zibar and pomace.  The solid waste generated should be 

minimized and disposal in a safe way to the environment; to reduce the 

harmful in the environment and get benefits from it as a by-product through 

the following best practice table 8 show ideas for solid-waste reduction: 
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Table 17: Solid-Waste minimization best practices [45, 46, 47, 48, 49, 

50, 51] 

- Sperate pomace from Sludge to extract Pomace. Also, the best practices are, keeping 

the Pomace in an isolated area, collection in Agricultural lands should be avoided. The 

Pomace extracted by natural evaporation and collected to dispose of it as by-product or 

internal us as a biomass energy source. 

- Reuse bags and boxes for olive drupe pooling.   

- Collect olive leaves and reuse it as Natural fertilizer or biomass for energy.   

- A periodic maintenance plan for the decanter and hydraulic piston to ensure the 

efficiency of separating the pomace from oil and wastewater use the manual for 

production mills. 

- Control the parameters in a three-phase decanter and hydraulic piston (rotation speed, 

pressure force, clean the fibers in case of traditional milling) as mention in the Machin 

manual. 

-  The solid waste sludge could be sold for the soap factory. 

E) Process Optimization:  

This option is concerned with the production line parameter itself. All 

activities and action should take it into consideration to reduce waste 

production and resources consumption.  The best practice we can follow 

during olive oil production is to maintain high process efficiency and 

sustainable as shown in the table:  

Table 18: process optimization best practices [48, 49, 50, 51, 54] 

-  monitoring of feeding rate of olives drupe in grinding and decanter to be at an 

acceptable level as mentioned in Machin Manual. 

- Optimization of hot water temperature and quantity used in the three-phase decanter as 

decanter capacity.   

- Periodic maintenance for sensors in the decanter (two-phase, three-phase). 

- Monitoring and adjustment of pressure load in pressing mill and rotation rate at the 

decanter as mention in Machin Manual.  

-  Keep the fiber desk in pressing mill clean after use and reuse waste on it.  

- Adjust the number of olives drupe flow inside the decanter. It should be less than 

Machin's capacity as mention in maximum capacity in manual.  
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F) Rinse Water minimization:  

Freshwater used in rinse olive drupes, rinsing production lines, containers, 

and production areas. Best practices are to reduce consumption and to use 

water effectively. The following checklist table 7 show us options for water 

reduction knowing that it is a freshwater:  

Table 19: Rising water minimization [50, 51, 52, 55] 

- Cleaning and washing production lines by using center counter rising. And high 

pressure of air rather than the volume of water.  

- Water flow reduction by using a stop button or a sensor to control the acceptable 

level of water during the washing process and with monitoring.  

- Install a monitoring system such as meter indicator and keep records.  

- Report and fix leaks promptly. 

- Using Spray Rinsing through the washing process of the olive drupes.  

- In the washing process reuse fresh water. 

- Enhance the water reuse process through a closed-loop system with a suitable 

filter  

-  Reuse washing water from rising as input for another process such as agriculture. 

-  Rising water recycle could be available but it needs a feasibility study.  

G) Recovery of Useful by-product/resources  

Resource recovery is a concept in environmental science; focused on 

transferring the waste produced from production to useful products used as 

input to another production process. Two options for resource recovery in 

the olive oil extraction process, the first one the solid waste pomace after 

evaporation process which can be used as a biomass thermal energy source. 

furthermore, it could be sold to the soap factory; to extract the oil from 

sludge and use it in the soap industry.  
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In Palestine, Pomace considered a useful by-product, unlike wastewater it 

cost mill‘s owner money for disposal. On the other hand, wastewater plant 

generates from Zibar biomass energy and Natural fertilizer. [52, 53, 54]. 

H) Input Material Utilization: 

Input material utilization is important in this industry.  It has a significant 

impact on the quantity of wastewater and solid waste. The two main input 

material in these industries are olive drupes and freshwater to ensure the 

best practices for them the following table 11 show the best practices 

rearguing olives drupes and freshwater utilization:  

Table 20: Input Material Utilization [50,51,52,53,55] 

- Avoid storing the olives drupe for a long time; that will reduce the yield of oil and 

generate more waste. 

- Olives drupes should store and handled through plastic boxes or fiber bags to 

allow air inter and reduce pressure on olives drupes.  

- Separate the olives drupes pooled from the ground and drupes pooled directly 

from the tree; due to differences in quality and need more monitoring for waste 

generated.  

- Olives drupes should be collecting and pooling in plastic boxes or fiber bags.  

- Water used for washing should be treated and reuse as we mentioned before in 

the Rinse water best practices.  

2) Options needed a feasibility study.  

A) Technology retrofit 

It is about the addition of new technology or features to existing systems 

the following options as shown in table 21. 
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Table 21: Technology retrofit options [48, 50, 54] 

- Adapting the solar thermal cell system for heating and (photovoltaic for 

electricity generation system). 

- Use semi-automated mills instead of the traditional manual. 

-  Build a well for harvesting rainwater.  

- Adapt epoxy garage floor instead of cement; to consume less water during 

cleaning and avoid consuming high energy and water furtherer easier to reduce an 

effectively dispose of OMW.  

B) Technology Change and Modification:  

The change extraction process will be discussed during the feasibility 

study.  

4.2.4 Feasibility Study:  

The feasibility study was conducted to evaluate the change technology 

option between three different olive oil extraction technology, the purpose 

is to determine the suitable and optimum option to adopt the following 

parameters were considered during evaluation: technical evaluation, 

economic evaluation, and environmental evaluation. 

4.2.4.1 Criterion weight determination   

- Technical Feasibility Criteria:  

One to one interview was conducted with three different sectors; to 

determine the optimum Weights for each criterion table 22 summaries the 

results and the average of each criterion was the final weight for technical 

feasibility.  
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Table 22: Technical Feasibility Criteria interview results 

 

The scale used from plus 3 to minus 3 whereas the plus for positive impact 

and minus for negative impact.  

- Environmental feasibility criteria:  

For the environmental also One to one interview was conducted with three 

different sectors; to determine the weight for each criterion table 23 

summaries the results and the average of each criterion was the final weight 

for Environmental feasibility. 

Table 23: Environmental Feasibility Criteria interview results 

 

The scale used from plus 3 to minus 3 whereas the plus for positive impact 

and minus for negative impact. 

Ministry of 

Environmental

 Affairs 

Ministry of 

agriculture  Local   Compan Average 

1 Pomace/by-product quality. 3 3 3 3

2       Human resources and staff requirement. 1 2 1 1

3  Occupational health and safety. 1 1 2 1

4   Product specification ( color, taste, ph number). 2 3 3 3

5   Easy installation and implementation. 1 2 3 2

6 Time needs for implementation 1 1 3 2

7  social aspects 1 1 3 2

Score

CriterionTechnical 

Ministry of Environmental

 Affairs
 Ministry of agriculture

Local   Company
Average 

1   The amount of   wastewater (Ziber). 3 3 3 3

2       The amount in solid-waste generation 3 2 2 2

3  freshwater (used for washing and rinsing water). 3 3 3 3

4    The amount of energy used 3 3 2 3

5 The capability of adopting and utilizing rain water harvesting system    3 2 1 2

6
The capability of adopting and utilizing renewable energy, resources    

.
2 2 2 2

7 Waste  water treatment opportunity 3 3 2 3

Score

Criterion Enviromental  
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- Economic feasibility:  

Three methods were adopted for economic evaluation each method 

represents an indicator for financing investment and any of them could be 

used to make the investment decision regarding financial issues, Payback 

period method is recommended to use. 

Table 24: Economic feasibility accepting criteria 

 

4.2.4.2 Assigning the scores for each criterion:  

After determining the criteria weights, a feasibility study was made to 

decide which technology is feasible to adopt in Palestine for the olive oil 

extraction process.  

- Environmental evaluation assigning score:  

1) The amount of wastewater (Zibar). 

Table 25: The amount of wastewater (Zibar) [32] 

Z =   The amount of wastewater (Zibar). / Reference 1000 kg 

olives drupes 
Score negative impact 

Z≤ 400 L                             Two- Phase decanter -1 

4000   ≤ Z≤ 600 L                Traditional olive mill -2 

Z > 600 L                            Three-phase Decanter -3 

Ministry of 

Environmental

 Affairs 

Ministry of 

agriculture

 Local   Compan

Average 

1    The optimum  pay back period (PBP) for olive oile extration mill 4 years 3 years 3  years 3 years 

2 Net present value (NPV) Positive  Positive Positive Positive

3 Internal rate of return (IRR) It depend on cash flow It depend on cash flow It depend on cash flow It depend on cash flow

Score

CriterionEconomic 



85 

2) The amount of solid waste generated in producing 1000 kg of olives. 

Table 26: The amount of solid waste generated [32] 

S = The amount in solid-waste generation / Reference 1000 

kg olives drupes 
Score negative impact 

S≤ 400 kg                    Two-Phase Decanter -1 

400   ≤ S≤ 600 kg       Three-Phase Decanter and Traditional 

olive mill 
-2 

S > 600 kg                   Non -3 

3)  Freshwater (used for washing and rinsing water) in producing 1000 kg 

of olives. 

Table 27: Freshwater (used for washing and rinsing water) [32] 

F = freshwater (used for washing and rinsing water). / 

Reference 1000 kg olives drupes 
Score negative impact 

F<120-liter                    Two-phase Decanter and Traditional 

olive mill 
-1 

120   ≤ F≤ 700 liter       Non  -2 

F > 700 liter                                           Three-Phase 

Decanter 
-3 

4)  The amount of energy used in production 1000 Kg of olives. 

Table 28: The amount of energy used in production as acceptable 

levels 

E =   The amount of energy used / Reference 1000 kg olives 

drupes 
Score negative impact 

   E<60 kWh                 Traditional pressing mill       -1 

 60   ≤ E≤ 90 kWh          Two-Phase Decanter  -2 

      E > 90 kWh            Three-phase Decanter  -3 
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5) The capability of adopting and utilizing rainwater harvesting system  

Table 29: capability of adopting and utilizing rainwater harvesting 

system  

The capability of adopting and utilizing rainwater harvesting 

system  

Score a positive 

impact 

No Need                             Traditional pressing mill       1 

Not Capable                            Non  2 

Capable                       Two-phase Decanter and Three-phase 

decanter 
3 

6) The capability of adopting and utilizing renewable energy, resources    

Table 30: capability of adopting and utilizing renewable energy 

The capability of adopting and utilizing renewable energy 

resources    

Score a positive 

impact 

Not Capable           Traditional pressing mill       1 

No Need                 Non 2 

Capable          Two-phase Decanter and Three-phase decanter 3 

7) water treatment opportunity 

Table 31: water treatment opportunity 

The capability of adopting Wastewater treatment opportunity 
Score a positive 

impact 

Not Capable     Traditional pressing mill       1 

No Need           Non 2 

Capable            Three-phase and two-phase decanter  3 

Table 32: Environmental evaluation 

 

Three-Phase decanter Two phase Decanter Traditional pressing mill

1   The amount of   wastewater (Zibar). -3 -1 -2

2       The amount in solid-waste generation -2 -1 -2

3  freshwater (used for washing and rinsing water). -3 -1 -1

4    The amount of energy used -3 -2 -1

5 The capability of adopting and utilizing rain water harvesting system    3 3 1
6 The capability of adopting and utilizing renewable energy, resources    3 3 1

7 Waste  water treatment opportunity 3 3 1

Number  Criteria for Environmental evaluation  

Technology Type 
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- Technical evaluation assigning scores:  

1)     Pomace /by-product quality. 

Table 33: Olive oil Quality [34] 

    Product/by-product quality. 
Score a positive 

impact 

low Quality         -       Non  1 

Medium Quality -      Traditional olive mill and Three phase 

decanter  
2 

High-Quality      -       Two-phase decanter  3 

2)   Human resources and staff requirement. 

Table 34: Human resources and staff requirement [34]. 

Human resources and staff requirement. Score negative impact 

Low number of employees -   Two-phase and three-

phase decanter. 
-1 

Medium number of employees      Non  -2 

High number of employee         Traditional pressing mill -3 

3) Occupational health and safety. 

Table 35: Occupational health and safety [34]. 

Occupational health and safety Score negative impact 

Low percentage of accidents   -   Three-

phase and Two-phase decanter  
-1 

Medium percentage of accidents      Non  -2 

High percentage of accidents  -  

Traditional pressing mill  
-3 
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4) Product specification (color, taste, ph. number). 

Table 36:  Product specification (color, taste, Ph number). [34] 

    Product/by-product quality. 
Score a positive 

impact 

Low Quality         - traditional olive mill 1 

Medium Quality    - three-phase  2 

High-Quality       - two-phase decanter  3 

5) Easy installation and implementation. 

Table 37: Easy installation and implementation [34] 

  Easy installation and implementation. 

 

Score a positive 

impact 

Hard   - traditional pressing mill 1 

Medium  2 

Easy   two-phase decanter, Three-phase  3 

6) Time needs for implementation 

Table 38: Time needs for implementation [34]. 

   Time needs for implementation 
The score of negative 

Impact 

Fast                              Two -Phase and Three-Phase decanter  -1 

Medium time                 Non -2 

Slow                           Traditional pressing mill -3 

7) Social aspects 

Table 39: social aspects [34] 

   Social aspects 
Score a positive 

impact 

Not Desired                Two-phase decanter  1 

Acceptable                 Traditional olive mill 2 

Desired                       Three-phase decanter 3 
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Technical evaluation Results.  

Table 40: Technical Evaluation 

 

- Economic Evaluation. 

 payback period (PBP) 

 PBP was adopted during the study and it is the amount of time taken by 

the Mill Owners to recover the initial investment of new production lines 

after changing the technology. 

Table 41:  payback period (PBP) [41] 

P = payback period (PBP) - number is years Score 

6   > p 1 

3   < P≤ 6 2 

P ≤ 3 3 

Payback period recommended to  use for economic feasibility to selecting 

the optimum extraction technology due to easy to be a benchmark and 

make comparison  between three types of technology to make this a cash 

flow should be calculated for season and the investment cost for each new 

production line should be determined to take into account the cost of 

shipping, the country of origin and the  production capacity .  

Three-Phase decanter Two phase Decanter Traditional pressing mill

1       Pomace -product quality. 3 1 2

2           Human resources and staff requirement. -1 -1 -3

3  Occupational health and safety. -1 -1 -3

4   Product specification ( color, taste, ph number). 2 3 1

5   Easy installation and implementation. 3 3 1

6 Time needs for implementation -1 -1 -3

7  social aspects 3 1 2

Number 
 Criteria for Technical option 

Technology Type 
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- feasibility evaluation.    

Technical evaluation for technology change option:  

Table 42: Technical evaluation 

 

Three-phase decanter has the highest score to be adopted in Palestine 

regarding technical aspects followed by the two-phase decanter extraction 

process.  

Environmental evaluation.  

Table 43: Environmental evaluation. 

 

Two-phase decanter can be considered environmentally friendly and less 

harmful to the environment and has a positive score against other 

technology.   

score weighted score score weighted score score weighted score

1 Pomace/by-product quality. 3 3 9 1 3 2 6

2           Human resources and staff requirement. -1 -1 1 -1 1 -3 3

3  Occupational health and safety. -1 -1 1 -1 1 -3 3

4   Product specification ( color, taste, ph number). 3 2 6 3 9 1 3

5   Easy installation and implementation. 2 3 6 3 6 1 2

6 Time needs for implementation -2 -1 2 -1 2 -3 6

7  social aspects 2 3 6 1 2 2 4

Total 8 5 -3

Options

Two-Phase Decanter  Criteria for Technical option total 30% Weight 

Number 

Three-Phase Decanter Traditional pressing Mill

score weighted score score weighted score score weighted score

1   The amount of   wastewater (Ziber). -3 3 -9 1 -3 2 -6

2       The amount in solid-waste generation -2 2 -4 1 -2 2 -4

3  freshwater (used for washing and rinsing water). -3 3 -9 1 -3 1 -3

4    The amount of energy used -3 3 -9 2 -6 1 -3

5 The capability of adopting and utilizing rain water harvesting system    2 3 6 3 6 1 2

6

The capability of adopting and utilizing renewable energy, resources    

. 2 3 6 3 6 1 2

7  water treatment opportunity 3 3 9 3 9 1 3

Total Score -10 7 -9

Traditional pressing mill

Options 

Number  Criteria for Environmental evaluation  option total 35% Weight 

Two phase Decanter Three-Phase decanter 
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4.3.4 Implementation and Continuous Improvement  

After option generation, two types of options generated the first could be 

direct implements and adopted by the organization with minimum cost and 

efforts. The second group needs a feasibility study. The organization 

should identify the priority of implementation of the options in case they 

have many options generated and need more future study.  

4.3.4.1 Prioritization of Cleaner Production Option 

To choose the most feasible option, prioritization of cleaner production was 

used: 

the weighted average method used to select the highest score to adapted as 

a final cleaner production option. In this method, weights to each of the 

three aspects of the feasibility analysis (technical feasibility, economic 

viability, environmental performance) were assigned. 

 From the investigation in the olive oil production process and conclusions 

from literature, semi-structured interviews, brainstorming with the research 

supervisor, find the following weight was given:  
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Table 44: Feasibility weighting 

Number 
evaluation 

Criterion 

Ministry of 

Environmental 

 Affairs 

Ministry of 

agriculture 

 

Local   

Company 

 

Average 

1 Environmental 40% 35% 30% 35% 

2 Technical 30% 35% 35% 34% 

3 Economic 30% 30% 35% 31% 

The Methodology for Prioritization Options:  

F= E+T+C 

Where,  

F= The Total option score from Environmental Feasibility, technical 

feasibility, and economic feasibility.  

E= Environmental feasibility score.  

T= Technical feasibility score.  

C= Economic feasibility score.  

F= (Score from environmental *0.35 + Score from technical *0.34+ score 

from Economic *0.31). 

Table 45:  how to assign a rank for prioritization 

F = option score from feasibility assessment  Prioritization score  

              F ≤ 0  0 

           0 ≤ F≤ 15 1 

          15   ≤ F≤ 30  2 

              30   ≤ F  3 
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4.3.4.2 Developing a Cleaner Production Plan:  

An implementation plan to adopting and execution through the timeline 

should be determined. The following points should be considered during 

assigning the implementation plan.  

1)  The investment needed for each option and human resource training 

needs.  

2) Commitment from management to adopt the project. 

3)  Assigning tasks, time frames, and responsibilities. 

4) The easy option takes the priorities to implementation, and low cost 

then moves to other options upon priority matrix. 

4.3.4.2 Continuous Improvement 

After the implementation of cleaner production techniques into the 

organization and adopted the cleaner production options, many changes in 

the organization will occur. It should reflect an organization's vision, 

policy, and standard operation procedures, so the concept of cleaner 

production should be integrated with all company management systems and 

continually reviewed for improvement and validation and verification 

activities should be conducted through monitoring the bills of consumption, 

the waste quantity, and internal audit programs.  
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Chapter 5 

Conclusion 

Improper disposal of olive mill waste through valleys has significant 

damage to environments and groundwater knowing that high concentrate 

organic and phenols component has the potential to pollute drinking water 

and pollution soil in Palestine. It also lacks the best practices from mill 

owners to increase the probability of pollution. Cleaner production options 

and best practices had taken place in this study to manage the disposal 

process and reduce the effect of black-water and solid waste this occurred 

mainly during the olive season from October to December. 

Based on the interview with stockholders and walkthrough, olive mills in 

west-bank general characteristics of OMW, and material balance analysis 

for input and output material it was concluded that the need for an 

environmental management system to manage the OMW in Palestine and 

its definition. Different cleaner production options have been presented and 

elaborated. An evaluation tool was developed to grade and rank cleaner 

production options to seat the priority to implementation. Also, the 

feasibility study tool had taken place (environmental, technical and 

economic feasibility) to decide the ability to apply the option in this 

industry. 

The management and treatment options should be environmentally friendly 

to reduce OMW. The olive-mills management system has been analyzed 

from harvesting to end-of-pipe. We find the following in west-bank:  
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1) Three-phase decanter is the most popular techniques used due to less 

work needed to run it, less experience and moderate investment cost 

needed as well. The byproduct from it (pomace) is useful for biogas and 

profit to organization furthered easier to dispose of it. 

2) Two-phase decanter not desired from farmers and mill‘s owner high 

investment cost. A more qualified worker is needed, and no by-product 

Pomace could be sold as salvage value.  High disposal cost for wet sludge.  

3) The traditional pressing three-phase mill is old technology that needs 

many workers and has less productivity and efficiency of olive oil and in 

Palestine, this technology is disappearing.  

4) An awareness campaign should be considered from the government to 

farmers and olive mill owners regarding the best practice of OMW and put 

regulation and standard for it.   

5) Minimum requirement and practices could be implemented in mills will 

reduce the waste generated and reduce the cost of water and energy 

consumption.  

6)  Good housekeeping and Management system could be helpful to avoid 

harmful environmental impact and with low investment costs.  

7) Three-phase considered technical accepted in Palestine and the most 

popular technology but environmental consider harmful and has a negative 

environmental impact.  
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Appendices 

Appendix I 

 List of companies, institution and expert’s response to the survey 

اسم الشركة او الجية  اسم الشخص الذي تم مقابمتة  عنوانال
 القطاع المعنية 

 معصرة كفر قدوم الحديثة السيد عبد الحميد طو صاحب  المعصرة كفر قدوم

 المصانع والمعاصر

محافظة طولكرم 
 معصرة عالر الحديثة  السيد وائل شديد مدير وصاحب المعصرة   عالر-

 مصعرة عارورا   انور صالح صاحب  المعصرة  السيد   رام اهلل عارورا

 معصرة سمفيت   السيد عبد العزيز المصري مدير المعصرة  محافظة سمفيت

 معصرة الجنيدي  السيد ابو حسام الجنيدي   محافظة نابمس

 شركة كنعان لصناعة الزيت  الميندس عنان مدير االنتاج في المصنع  محافظة جنين

ميندس ايمن ابو غزالة قائم ياعمال مدير ال محافظة نابمس
 عام المصنع 

شركة الزيوت النباتية 
 والسمنة 

 السيد زياد  عنبتاوي  محافظة نابمس
شركة العنبتاوي الستيراد 

 وتعبئة الزيوت
محافظة طولكرم 

 مجمس الزيت  السيد فياض فياض رئيس مجمس الزيت عالر-

المؤسسات الحكومية 
 واالىميو

 ابمسمحافظة ن
الميندس مجدي الخراز مدير مكتب سمطة 

 سمطة جودة البيئة  جودة البيئة 

 محافظة جنين
مدير االبحاث  -الدكتور زياد فضة      (1

 البيئية وزارة الزراعة.

 وزارة الزراعة

 محافظة نابمس
االستاز وجدي الكخن مدير عام مكتب       (2

 وزارة الزراعة.
 لباحثة امية حماد وزارة الزراعة.ا      (3 محافظة جنين

مسؤول تسمم اليزيتون السيدة احالم       (4 محافظة نابمس
 الصدر.

 السيد محمد عاشور قسم البستنو .      (5 محافظة نابمس

 جامعة النجاح الدكتور .عبد الفتاح المالح محافظة نابمس
 االكاديمي 

 يزريتجامعة ب الدكتور عفيف حسن بمدية بيرزيت
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Appendix II  

Interview- equations 

 رم١١ُ ٚخٙبد إٌظش ٚاٌزسذ٠بد اٌّزؼٍمخ فٟ رطج١ك ِؼب١٠ش االٔزبج إٌظ١ف ثمطبع اٌض٠ٛد 

 ٚاٌغّٕٗ إٌجب١ٔخ  فٟ فٍغط١ٓ

اٌّؤعغبد اٌسى١ِٛخ ٚاٌّؤعغبد اٌخبطخ ٚإٌمبثبد اٌؼبٍِخ فٟ فٍغط١ٓ ضّٓ ٘زا اٌمطبع –ثشٚرٛوٛي اٌّمبثٍخ    

س االٚي : ِؼٍِٛبد ػبِخ اٌّسٛ  

 

 اعُ اٌّؤعغخ :  

 اعُ اٌشخض اٌّمبثً : 

  

 اٌّغّٝ اٌٛظ١فٟ :  

 

 اٌخجشٖ فٟ اٌّؤعغخ :  

 

 ا١ٌَٛ :  

 اٌغبػخ :  

 اٌغٛق اٌخبص فٟ ِٕدبرىُ 

 ػذد اٌؼب١ٍِٓ ثبٌششوٗ  

 اخش رسذ٠ش ٌخطٛط االٔزبج  
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 اٌّسٛس اٌثبٟٔ : رمذ٠ُ ػٓ اٌذساعخ 

 

 ِغبء اٌخ١ش /ٌخ١شطجبذ ا

 ثذا٠خ اٚد اْ أشىشوُ ػٍٝ اعزدبثزىُ ٌزج١ٍخ دػٛرٕب فٟ اٌّمبثٍخ. 

ٚاعّسٛا ٌٟ ثذا٠خ أْ ألَٛ ثبٌزؼش٠ف ػٓ ٔفغٟ أب إٌّٙذط ٔشأد ػثّبْ طبٌت دساعبد ػ١ٍب فٟ ثشٔبِح ِشزشن 

٘ٛ العزىّبي ِزطٍت  ث١ٓ خبِؼخ ث١شص٠ذ ٚخبِؼخ إٌدبذ ثشٔبِح ٕ٘ذعخ االعزذاِخ فٟ االٔزبج ٚ٘زا االعزج١بْ

 اطشٚزخ رخشج فٟ ِدبي رم١١ُ ِغزٜٛ رطج١ك ِؼب١٠ش االٔزبج إٌظ١ف فٟ لطبع  طٕبػخ اٌض٠ٛد ثفٍغط١ٓ.

رٙذف ٘زٖ اٌذساعخ إٌٝ رم١١ُ اٌٛػٟ ٚخّغ ِؼٍِٛبد  فٟ ِفَٙٛ ٚرطج١ك ِؼب١٠ش االٔزبج   اٌٙذف ِٓ اٌذساعخ:

١ِٛخ ٚاالوبد١ّ٠خ  ٚاٌظٕبػخ ، ٚرسذ٠ذ أُ٘ اٌزسذ٠بد إٌظ١ف فٟ لطبع اٌض٠ٛد ثفٍغط١ٓ  ِٓ لجً اٌدٙبد اٌسى

اٌزٟ رٛاخٗ  اِىب١ٔخ رطج١ك االٔزبج إٌظ١ف ٚاٌفشص ٌٍزط٠ٛش اٌمطبع اٌّغزٙذف ٚفمب ٌٛخٙبد إٌظش اٌّخزٍفخ ِٓ 

  لجً اٌدٙبد اٌّغزٙذفخ فٟ اٌذساعخ.

ٌّؤعغخ اٚ ِب لذ ٠ذي ػ١ٍٙب ِٓ : ع١زُ اٌزؼبًِ ِغ ٘زٖ اٌّؼٍِٛبد ثغش٠خ ربِخ ٌٚٓ ٠زُ روش اعُ اضّبْ اٌغش٠خ

 .لش٠ت اٚ ثؼ١ذ اٚ افشبء ِؼٍِٛبد خبطخ ثبٌّؤعغخ

 دل١مخ. 02-02:  لذ رغزغشق ٘زٖ اٌّمبثٍخ ِب ِذرٗ اٌّذح اٌض١ِٕخ ٌٍّمبثٍخ

 اٌّسٛس اٌثبٌش األعئٍخ

 

 ً٘ رٛافك ػٍٝ رؼش٠ف االٔزبج إٌظ١ف : 

 االٔزبج االٔظف : 

 

رشًّ ػ١ٍّبد اٌزظ١ٕغ ٚاٌزغ٠ٛك ٚاٌخذِبد، ٚرٙذف اٌٝ ص٠بدح اٌىفبءح  ٘ٛ رطج١ك ِغزّش العزشار١د١خ ٚلبئ١خ

 ٚاٌزم١ًٍ ِٓ األخطبس اٌزٟ رٍسك ثظسخ االٔغبْ ٚثبٌج١ئخ.
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A.  ٕ٘بٌه اٞ ِٛاطفبد فٍغط١ٕ١خ رؼٕٝ فٟ رشش١ذ اعزٙالن ا١ٌّبٖ، ٚاٌطبلخ ٚاداسح إٌفب٠بد اٌظٍجخ اٌخبطخ ً٘

 ش ثشىً خبص.فٟ لطبع اٌض٠ٛد فٟ ف١ٍغط١ٓ ٌٍّظبٔغ ٚاٌّؼبط

 

B.  ٍٝشٙبداد اٌدٛدح اٌؼب١ٌّخ ِب ٘ٛ ػذد اٌّظبٔغ  اٌخبطخ فٟ أزبج اٌض٠ذ ٚاٌّؼبطش اٌسبطٍخ ػ ISO 

2200 , ISO 14001 . فٟ اٌضفخ اٌغشث١خ 

 

C.  ِٚب ٟ٘ أثشص إٌشبطبد ) ٔذٚاد، ِؤرّشاد، ِشبس٠غ، أثسبس، ٚسػ ػًّ، اٌّشبسوخ فٟ ٚضغ ع١بعبد أ

ىُ أٚ ِخطظ أْ رمَٛ ثٙب ف١ّب ٠زؼٍك ثبالعزخذاَ اٌّغزذاَ ٌٍطبلخ، ا١ٌّبٖ، ِٛاطفبد( اٌزٟ لبِذ ثٙب ِؤعغز

 اٌّٛاد، اٌج١ئخ ٚاٌزٍٛس؟

 اٌطبلخ :  -1

 

A. ًفؼبي)  \ً٘ ٕ٘بٌه اٞ  ِشخؼ١بد )وٛداد، ع١بعبد، لٛا١ٔٓ، أٔظّخ، ِٛاطفبد ( ِِٛخٙخ العزخذاَ أِث

 ٌٍطبلخ فٟ اٌمطبع اٌض٠ٛد فٟ فٍغط١ٓ ؟

 

B. ٛ١ِخ اٚ اٌّؤعغبر١ٗ اٌؼبٍِخ اٌسب١ٌخ اٌزٟ رؼًّ ػٍٝ رٛخ١ٗ لظطبع اٌض٠ٛد ٔسٛ ِبٟ٘ أُ٘ اٌّّبسعبد اٌسى

رٛظ١ف أطّخ اٌطبلخ اٌّزدذدٖ ِثً اٌخال٠ب اٌشّغ١خ  ، ششاء اخٙضح رٛف١ش اٌطبلخ ، (اعزخذاَ اِثً ٌٍطبلخ ؟

 رسف١ض اٌّجبٟٔ اٌخضشاء(.

C. ٌّشبس٠غ اٌظذ٠مخ ٌٍج١ئخ ٚرسف١ض ً٘ رٍّىْٛ أٞ ع١بعبد ِٓ اخً رخف١ض اٌضشائت اٌّفشٚضخ ػٍٝ رط٠ٛش ا

 رط٠ٛش٠خ ٌالعزذاِخ اٌّزؼٍمخ ثبالعزخذاَ االِثً ٌٍطبلخ ؟ ثشاِح

D.  ِٓ ٕ٘بٌه اٞ ِؤعغبد رٛفش دػُ ِبدٞ ٌٍّظبٔغ اٌزٟ رش٠ذ رط٠ٛش اعزٙالن اٌطبلخ ِثً ِشبس٠غ ٌِّٛخ ً٘

 اٌذٚي اٌّبٔسٗ ًٚ٘ ٕ٘بٌه ا١ٌخ ٌشثطُٙ ثُٙ؟ 
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 ا١ٌّبٖ:  -0

 

a. اد، ع١بعبد، لٛا١ٔٓ، أٔظّخ( اٌِّٛخٙخ العزخذاَ ِغزذاَ ١ٌٍّبٖ رشش١ذ االعزخذاَ ِب ٟ٘ اٌّشخؼ١بد )وٛد

 )فٟ اٌمطبع  اٌض٠ٛد ِٛخٙخ اٌٝ اٌّظبٔغ ٚاٌّؼبطش.

 

b.  ًِبٟ٘ أُ٘ اٌّّبسعبد اٌسى١ِٛخ اٌسب١ٌخ اٚ اٌّغزمج١ٍخ) اٌزٟ رؼًّ ػٍٝ رٛخ١ٗ اٌمطبع ٔسٛ اعزخذاَ اِث

 .)١ٌٍّبٖ )اػبدح رذ٠ٚش ا١ٌّبٖ اٚ أظّخ رد١ّغ ا١ٌّبٖ

 

 إٌفب٠بد اٌظٍجخ  : -3

 

A. ِب ٟ٘ اٌّشخؼ١بد )وٛداد، ع١بعبد، لٛا١ٔٓ، أٔظّخ، ِٛاطفبد (  اٌِّٛخٙخ الداسح إٌفب٠بد اٌظٍجخ 

 ِٚخٍفبد اٌزظ١ٕغ . 

B.  ٗٔسٛ اعزخذاَ ِغزذاَ  اٌمطبعِبٟ٘ أُ٘ اٌّّبسعبد اٌسى١ِٛخ اٌسب١ٌخ اٚ اٌّغزمج١ٍخ اٌزٟ رؼًّ ػٍٝ رٛخ١

ٌٍّٛاد اٌخبَ  ٚاداسح إٌفب٠بد اٌظٍجخ (اػبدح رذ٠ٚش اٚ اعزخذاَ ِٛاد طذ٠مخ ٌٍج١ئخ اٚ رم١ًٍ اعزخذاَ األٚػ١خ 

 اٚ األو١بط اٌجالعز١ى١خ(

C. ٞع١بعبد ِٓ اخً رخف١ض اٌضشائت اٌّفشٚضخ ػٍٝ رط٠ٛش ِشبس٠غ طذ٠مخ ٌٍج١ئخ ٚرسف١ض  ً٘ رٍّىْٛ أ

ثشاِح رط٠ٛش٠خ ٌالعزذاِخ اٌّزؼٍمخ ثبػبدح رذ٠ٚش اٌّٛاد اٚ رٛف١ش ِّٛي ٌزط٠ٛش رم١ٕبد خذ٠ذح فٟ اٌزظ١ٕغ اٚ 

 اػفبءاد ضش٠ج١خ ؟
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مطبع اٌض٠ٛد ٚاٌغّٕٗ إٌجب١ٔخ  فٟ فٍغط١ٓرم١١ُ ٚخٙبد إٌظش ٚاٌزسذ٠بد اٌّزؼٍمخ فٟ االٔزبج إٌظ١ف ث  

ٚاٌغّٕٗ )رؼجئخ ٚرغ١ٍف ِٚؼبطش اٌض٠ذ(  اٌض٠ٛدِظبٔغ  –ثشٚرٛوٛي اٌّمبثٍخ    

 اٌّسٛس االٚي : ِؼٍِٛبد ػبِخ 

 

 اعُ اٌّؤعغخ :  

 اعُ اٌشخض اٌّمبثً :  

 اٌّغّٝ اٌٛظ١فٟ :  

 اٌخجشٖ فٟ اٌّؤعغخ :  

 ا١ٌَٛ :  

 اٌغبػخ :  

ٌخبص فٟ إٌّدبداٌغٛق ا   

 ػذد اٌؼب١ٍِٓ  

 اخش رسذ٠ش ٌخظ االٔزبج 

 

 اٌّسٛس اٌثبٟٔ : رمذ٠ُ ػٓ اٌذساعخ 

 

 ِغبء اٌخ١ش /طجبذ اٌخ١ش

 ثذا٠خ اٚد اْ أشىشوُ ػٍٝ اعزدبثزىُ ٌزج١ٍخ دػٛرٕب فٟ اٌّمبثٍخ. 

ػ١ٍب فٟ ثشٔبِح ِشزشن ٚاعّسٛا ٌٟ ثذا٠خ أْ ألَٛ ثبٌزؼش٠ف ػٓ ٔفغٟ أب إٌّٙذط ٔشأد ػثّبْ طبٌت دساعبد 

ث١ٓ خبِؼخ ث١شص٠ذ ٚخبِؼخ إٌدبذ ثشٔبِح ٕ٘ذعخ االعزذاِخ فٟ االٔزبج ٚ٘زا االعزج١بْ ٘ٛ العزىّبي ِزطٍت 

 اطشٚزخ رخشج فٟ ِدبي رم١١ُ ِغزٜٛ االٔزبج إٌظ١ف فٟ طٕبػخ اٌض٠ٛد ثفٍغط١ٓ.
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ٔزبج إٌظ١ف فٟ لطبع اٌض٠ٛد ثفٍغط١ٓ  رٙذف ٘زٖ اٌذساعخ إٌٝ رم١١ُ اٌٛػٟ  فٟ ِفَٙٛ اال  اٌٙذف ِٓ اٌذساعخ:

ِٓ لجً اٌدٙبد اٌسى١ِٛخ ٚاالوبد١ِخ  ٚاٌظٕبػخ ، ٚرسذ٠ذ أُ٘ اٌزسذ٠بد اٌزٟ رٛاخٗ  اِىب١ٔخ رطج١ك االٔزبج 

إٌظ١ف ٚاٌفشص ٌٍزط٠ٛش اٌمطبع اٌّغزٙذف ٚفمب ٌٛخٙبد إٌظش اٌّخزٍفخ ِٓ لجً اٌدٙبد اٌّغزٙذفخ فٟ 

  اٌذساعخ.

اٌزؼبًِ ِغ ٘زٖ اٌّؼٍِٛبد ثغش٠خ ربِخ ٌٚٓ ٠زُ روش اعُ اٌّؤعغخ اٚ ِب لذ ٠ذي ػ١ٍٙب ِٓ : ع١زُ ضّبْ اٌغش٠خ

 .لش٠ت اٚ ثؼ١ذ

  دل١مخ. 02-02:  لذ رغزغشق ٘زٖ اٌّمبثٍخ ِب ِذرٗ اٌّذح اٌض١ِٕخ ٌٍّمبثٍخ

 

 اٌّسٛس اٌثبٌش األعئٍخ

 

 ً٘ رٛافك ػٍٝ رؼش٠ف االٔزبج إٌظ١ف : 

 االٔزبج االٔظف : 

 

ِغزّش العزشار١د١خ ٚلبئ١خ رشًّ ػ١ٍّبد اٌزظ١ٕغ ٚاٌزغ٠ٛك ٚاٌخذِبد، ٚرٙذف اٌٝ ص٠بدح اٌىفبءح ٘ٛ رطج١ك 

 ٚاٌزم١ًٍ ِٓ األخطبس اٌزٟ رٍسك ثظسخ االٔغبْ ٚثبٌج١ئخ.

 

ً٘ ٕ٘بٌه اٞ ِٛاطفبد فٍغط١ٕ١خ لّذ فٟ رطج١مٙب رؼٕٝ فٟ رشش١ذ اعزٙالن ا١ٌّبٖ، ٚاٌطبلخ ٚاداسح إٌفب٠بد  (1

 لطبع اٌض٠ٛد فٟ ف١ٍغط١ٓ ٌٍّظبٔغ ٚاٌّؼبطش ثشىً خبص. اٌظٍجخ اٌخبطخ فٟ

 

 . ISO 2200 , ISO 14001 شٙبداد اٌدٛدح اٌؼب١ٌّخ ً٘ زظٍخ ػٍٝ  ازذ اٌّٛاطفبد اٌؼب١ٌّخ اٌزب١ٌخ  (0

 

 ً٘ ٕ٘بٌه اٞ ثشاِح رذس٠ج١ٗ رؼٕٝ فٟ اػبدح إٌذ٠ٚش، اٌزظ١ٕغ، رشش١ذ اعزٙالن ا١ٌّبٖ ٚاٌطبلخ فٟ اٌششوٗ؟ (3

 



114 

 ٌّٕزح ِٓ ِشزٍٗ اٌٝ اخشٜ خالي االٔزبج؟و١ف ٠زُ ٔمً ا (0

ِب ٟ٘ أثشص إٌشبطبد ) ٔذٚاد، ِؤرّشاد، ِشبس٠غ، أثسبس، ٚسػ ػًّ، اٌّشبسوخ فٟ ٚضغ ع١بعبد أٚ  (5

ِٛاطفبد( اٌزٟ لبِذ ثٙب ِؤعغزىُ أٚ ِخطظ أْ رمَٛ ثٙب ف١ّب ٠زؼٍك ثبالعزخذاَ اٌّغزذاَ ٌٍطبلخ، ا١ٌّبٖ، 

ّبس فٟ اٌزذس٠ت ٌٍىٛادس اٌّٛخٛدح ثخظٛص اٌّٛضٛع اٚ االعزؼبٔخ اٌّٛاد، اٌج١ئخ ٚاٌزٍٛس اٚ االعزث

 ثششوبد خبسخ١ٗ؟

 اٌطبلخ :  -1

 

A. ًفؼبي ٌٍطبلخ فٟ  \ً٘ ٕ٘بٌه اٞ  ِشخؼ١بد )وٛداد، ع١بعبد، لٛا١ٔٓ، أٔظّخ، ِٛاطفبد ( العزخذاَ أِث

 ِظٕؼىُ؟

B. ِب ٟ٘ ِظبدس اٌطبلخ ٌذ٠ىُ؟ 

C. الخ١شح فٟ ِؤعغزىُ ٚاٌزٟ رُ ف١ٙب ثبٌفؼً ِشاػخ ِب ٟ٘ أُ٘ اٌّشبس٠غ إٌّفزح خالي اٌخّظ عٕٛاد ا

 االعزخذاَ

a.  االِثً ٌٍطبلخ؟  

D. ػٕذ ششاء االالد ً٘ ٠زُ األخز ثؼ١ٓ االػزجبس رٛف١ش٘ب ٌٍطبلخ اٚ اعزخذاِٙب ألزذ ِظبدس اٌطبلخ اٌّزدذدح ؟ 

E. ٌٙب ؟ ِب ٟ٘ اشىبي اٌطبلخ اٌزٟ ٠زُ اعزخذِٙب فٟ ِظٕؼىُ ثشىً ِسذد ِٚب ٘ٛ ِؼذي االعزٙالن اٌشٙش ٞ 

F.  ؟اٌطبلخً٘ ٠ٛخذ اٞ أظّخ سلبثخ ٠زُ اعزخذِٙب فٟ االٔزبج ٌم١بط وفبءح 

G. ٠زُ رغخ١ٓ ا١ٌّبٖ ٌذ٠ىُ ؟ ارا ٔؼُ ِب ٘ٛ ِظذس اٌطبلخ اٌّغزخذح ِٚبٟ٘ وفبئزٗ؟ ً٘ 

H.  ٠ٛخذ ٔظبَ رجش٠ذ ٚرى١ف فٟ إٌّشأح ؟ ً٘ 

I. ٠زُ اعزخذاَ اٌث١شِٛعزبد خالي اٌؼ١ٍّخ اٌزظ١ٕؼ١ٗ؟ ً٘ 

J. اٚ اخشاء ػًّ خبص فٟ اداسح اٌطبلخ اٚ اٌزشش١ذ فٟ اعزخذاِٙب؟ ً٘ ٠ٛخذ ع١بعخ 

K. ثخظٛص اٌّجٕٝ اٌخبص ثىُ ِب ٔٛع اٌؼبصي اٌّغزخذَ؟ إٌٛافز ٚاالضبءح؟ 
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 ا١ٌّبٖ -0

a. ًفؼبي ٌٍطبلخ فٟ  \ً٘ ٕ٘بٌه اٞ  ِشخؼ١بد )وٛداد، ع١بعبد، لٛا١ٔٓ، أٔظّخ، ِٛاطفبد ( العزخذاَ أِث

 ِظٕؼىُ؟

b. ُ؟ ًٚ٘ ٌذ٠ىُ ثئش ٌدّغ ١ِبٖ االِطبس؟ِب ٘ٛ ِظذس ا١ٌّبٖ ٌذ٠ى 

c. ٕ٘بن ع١بعبد ِؼ١ٕخ ألػبدح رذ٠ٚش اٚ اعزخذاَ ا١ٌّبٖ إٌبردخ ػٓ اٌؼ١ٍّبد اٌظٕبػ١خ فٟ ِؤعغزىُ ؟ ً٘ 

d.  ِب ٟ٘ اعزخذاِبد ا١ٌّبٖ ٌذ٠ىُ ؟ 

e. ا٠ٓ ٠زُ اٌزخٍض ِٓ ١ِبٖ اٌغغ١ً ٌذ٠ىُ؟ 

f. ُ؟ً٘ ٕ٘بٌه اٞ ع١بعبد اٚ اخشاءاد ٌزشش١ذ اعزٙالن ا١ٌّبٖ ٌذ٠ى 

g.  ) َِب ٟ٘ ٔغجخ اػبدح اعزخذاَ  ا١ٌّبٖ ٌذ٠ىُ ) ِظٍر اػبدح االعزخذا 

h.  ِب ٟ٘ ٔغجخ اػبدح رذ٠ٚش ا١ٌّبٖ ٌذ٠ىُ ؟ 

i. . ِب ٘ٛ ِؼذي اعزٙالن ا١ٌّبٖ اٌشٙشٞ ٌذ٠ىُ ؟ فبرشٖٚ ا١ٌّبح ِثال 

j. عزخذاَ ً٘ ٕ٘بٌه اٞ طشق رغزخذن ٌدّغ ا١ٌّبٖ خالي ػ١ٍّخ االٔزبج وً ثشن ؟ ًٚ٘ رؼزجش طبٌسٗ الػبدح اال

 اَ رسزبذ اٌٝ ِؼبٌدخ ؟ ً٘ ٕ٘بٌه خطظ ٌالعزثّبس ثبٌّٛضٛع؟

i. ٕ٘بٌه اٞ داػٟ ٌّظذس ٠ذِح ث١ٓ اٌزغخ١ٓ ا١ٌّبٖ ٚاٌىٙشثبء فٟ اٌظٕبػٗ ثشا٠ه؟ ً٘ 

 

 إٌفب٠بد اٌظٍجخ: -3

 

A. ًفؼبي ٌٍطبلخ فٟ  \ً٘ ٕ٘بٌه اٞ  ِشخؼ١بد )وٛداد، ع١بعبد، لٛا١ٔٓ، أٔظّخ، ِٛاطفبد ( العزخذاَ أِث

 ِظٕؼىُ؟

 

B. ِٞب ٟ٘ اٌّخشخبد ِٓ ػ١ٍّخ االٔزبج ٌذ٠ىُ رؼزجش وٕفب٠بد طٍجخ ًٚ٘ ٕ٘بٌه اScrap    ٠زُ اػبدح رظ١ٕؼٗ ؟ 

 

C. ِب ٟ٘ اٌزم١ٕبد اٌّغزخذِخ ٌذ٠ىُ ٌزم١ًٍ ٔغجخ إٌفب٠بد اٌظٍت ٌذ٠ىُ؟ 

 

D.  ٕ٘بن اٞ اػزجبساد ٠زُ اخز٘ب ثخظٛص ششاء اٌجى١ح اْ ٠ىْٛ ِٓ ِٛاد طذ٠مخ ٌٍج١ئخ ؟ ً٘ 
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E. ظ١ُّ اٌجى١ح ثطش٠مخ ِغزذاِٗ ؟ ِب ٟ٘ ٔٛػ١خ اٌجى١ح ٌذ٠ىُ؟ ١ً٘ ٠زُ ر 

 

F. ٕ٘بٌه اٞ ٔفب٠بد عبِٗ اٚ خطشٖ ػٍٝ اٌّغزٍٙه؟ ً٘ 

 

G. ٕ٘بٌه اٞ اخشاءاد ػًّ اٚ ثشٔبِح خبص فٟ اداسح إٌفب٠بد اٌظٍجخ ٌذ٠ىُ ؟ ً٘ 

 

H. رُ ث١غ اٞ ِٓ اٌّخشخبد ٌذ٠ىُ ٌزىْٛ ِذخً فٟ طٕبػخ اخشٜ؟ ٍٟ٘ 
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ٚخٙبد إٌظش ٚاٌزسذ٠بد اٌّزؼٍمخ فٟ االٔزبج إٌظ١ف ثمطبع اٌض٠ٛد ٚاٌغّٕٗ إٌجب١ٔخ  فٟ فٍغط١ٓ رم١١ُ  

اٌمطبع االوبد٠ّٟ  –ثشٚرٛوٛي اٌّمبثٍخ    

 

 اٌّسٛس االٚي : ِؼٍِٛبد ػبِخ 

 

 اعُ اٌّؤعغخ :  

 اعُ اٌشخض اٌّمبثً :  

 اٌّغّٝ اٌٛظ١فٟ :  

 اٌخجشٖ فٟ اٌّؤعغخ :  

 ا١ٌَٛ :  

 اٌغبػخ :  

 ػذد اٌؼّبي 

 اخش رسذ٠ش ٌخظ االٔزبج 

 اٌغٛق اٌّٛخٗ  

 

 اٌّسٛس اٌثبٟٔ : رمذ٠ُ ػٓ اٌذساعخ 

 

 ِغبء اٌخ١ش /طجبذ اٌخ١ش

 ثذا٠خ اٚد اْ أشىشوُ ػٍٝ اعزدبثزىُ ٌزج١ٍخ دػٛرٕب فٟ اٌّمبثٍخ. 

دساعبد ػ١ٍب فٟ ثشٔبِح ِشزشن  ٚاعّسٛا ٌٟ ثذا٠خ أْ ألَٛ ثبٌزؼش٠ف ػٓ ٔفغٟ أب إٌّٙذط ٔشأد ػثّبْ طبٌت

ث١ٓ خبِؼخ ث١شص٠ذ ٚخبِؼخ إٌدبذ ثشٔبِح ٕ٘ذعخ االعزذاِخ فٟ االٔزبج ٚ٘زا االعزج١بْ ٘ٛ العزىّبي ِزطٍت 

 اطشٚزخ رخشج فٟ ِدبي رم١١ُ ِغزٜٛ االٔزبج إٌظ١ف فٟ طٕبػخ اٌض٠ٛد ثفٍغط١ٓ.
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فَٙٛ االٔزبج إٌظ١ف فٟ لطبع اٌض٠ٛد ثفٍغط١ٓ  رٙذف ٘زٖ اٌذساعخ إٌٝ رم١١ُ اٌٛػٟ  فٟ ِ  اٌٙذف ِٓ اٌذساعخ:

ِٓ لجً اٌدٙبد اٌسى١ِٛخ ٚاالوبد١ِخ  ٚاٌظٕبػخ ، ٚرسذ٠ذ أُ٘ اٌزسذ٠بد اٌزٟ رٛاخٗ  اِىب١ٔخ رطج١ك االٔزبج 

إٌظ١ف ٚاٌفشص ٌٍزط٠ٛش اٌمطبع اٌّغزٙذف ٚفمب ٌٛخٙبد إٌظش اٌّخزٍفخ ِٓ لجً اٌدٙبد اٌّغزٙذفخ فٟ 

  اٌذساعخ.

: ع١زُ اٌزؼبًِ ِغ ٘زٖ اٌّؼٍِٛبد ثغش٠خ ربِخ ٌٚٓ ٠زُ روش اعُ اٌّؤعغخ اٚ ِب لذ ٠ذي ػ١ٍٙب ِٓ خضّبْ اٌغش٠

 .لش٠ت اٚ ثؼ١ذ

  دل١مخ. 02-02:  لذ رغزغشق ٘زٖ اٌّمبثٍخ ِب ِذرٗ اٌّذح اٌض١ِٕخ ٌٍّمبثٍخ

 

 اٌّسٛس اٌثبٌش األعئٍخ

 

 ً٘ رٛافك ػٍٝ رؼش٠ف االٔزبج إٌظ١ف : 

 االٔزبج االٔظف : 

 

ٛ رطج١ك ِغزّش العزشار١د١خ ٚلبئ١خ رشًّ ػ١ٍّبد اٌزظ١ٕغ ٚاٌزغ٠ٛك ٚاٌخذِبد، ٚرٙذف اٌٝ ص٠بدح اٌىفبءح ٘

 ٚاٌزم١ًٍ ِٓ األخطبس اٌزٟ رٍسك ثظسخ االٔغبْ ٚثبٌج١ئخ.

 

A.  ٠زُ اٌزطشق اٌٝ ازذ اٌّٛاطفبد اٌزب١ٌخ خالي اٌّغبلبد اٌّطشٚزخ فٟ اٌخطظ اٌذساع١خ ً٘  ISO 2200 , 

ISO 14001  .ِٚب ٟ٘ اٌزخظظبد ؟ 

B.  ِب ٟ٘ أثشص إٌشبطبد ) ٔذٚاد، ِؤرّشاد، ِشبس٠غ، أثسبس، ٚسػ ػًّ( اٌزٟ رّذ ثخظٛص االٔزبج

 إٌظ١ف فٟ لطبع اٌض٠ذ إٌجبر١خ ٚاٌغّٕٗ إٌجبر١ٗ؟

C. ٠زُ رٛخ١ٗ اٌطالة اٌٝ ػًّ ِشبس٠غ رخشج ثخظٛص االٔزبج إٌظ١ف ؟ ً٘ 

D. ٌّ١بٖ ، اٌج١ئخ فٟ اٌدبِؼٗ؟ِب ٟ٘ اُ٘ اٌّشاوض اٌزٟ رؼٕٝ فٟ اٌطبلخ، ا 
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E.  ٗٔ٠ٛخذ رؼبْٚ ِشزشن ث١ٓ اٌدبِؼٗ ٚلطبع اٌض٠ٛد ثخظٛص ا٠دبد زٍٛي ِٓ طشف اٌدبِؼٗ ِثً االعزؼب ً٘

فٟ ِخزجشاد اٌدبِؼٗ ػًّ ِؼب١٠شح ا٠دبد زٍٛي ٌجؼض اٌّشبوً فٟ اعزٙالن اٌطبلخ اٚ ا١ٌّبٖ اٚ إٌفب٠بد 

 اٌظٍجٗ؟

 

 اٌطبلخ :  -1

A. ع١ٙب ثخظٛص اداسح اٌطبلخ فٟ اٌّظبٔغ ؟ ً٘ ٕ٘بٌه اٞ ِغبلبد ٠زُ رذس 

B. ٠زُ رٛخ١ٗ اٌطٍجٗ ٌؼًٍّ ِشبس٠غ رخشج رؼٕٝ فٟ ِدبي االٔزبج إٌظ١ف؟ ً٘ 

C. ثشا٠ه ً٘ ٕ٘بٌه اٞ اثسبس رُ ٔشش٘ب ثبٌخظٛص؟ 

D.  ِٟب ٘ٛ دٚس اٌّشاوض اٌّخزظخ ٌذ٠ىُ فٟ رٛخ١ٗ اٌّظبٔغ ٚرمذ٠ُ اٞ زٍٛي ٌض٠بدح وفبءح اٌطبلخ اٌّغزخذِخ ف

 االٔزبج؟

E.  ً٘٠زُ اعزخذاَ اٌّٛاسد ِثً اٌّخزجشاد اٌخبطخ ثبٌدبِؼٗ ِٓ لجً اٌّظبٔغ؟ 

 

 ا١ٌّبٖ -0

 

A. ٕ٘بٌه اٞ رخظظبد رؼٕٝ فٟ اداسح ا١ٌّبٖ اٌؼبدِخ اٚ االعزخذاَ االِثً ٌّظبدس ا١ٌّبٖ؟ ً٘ 

B. ٠ٛخذ اٞ دساعبد رّذ ثخظٛص اعزخذاَ ا١ٌّبٖ فٟ طٕبػخ اٌض٠ذ إٌجبر١خ ٚاٌغّٕٗ؟ ً٘ 

C. ِشبس٠غ ثبٌخظٛص؟ً٘ ٠زُ رٛخ١ٗ اٌطٍجخ ٌؼ ٍُ 

D. ٠زُ االعزؼبٔٗ ثّشافك اٌدبِؼٗ ) ِخزجشاد، ِشاوض(: ال٠دبد زٍٛي ٌٙزا اٌمطبع؟ ً٘ 

 

 إٌفب٠بد اٌظٍجخ  : -3

a.  ٕ٘بٌه اٞ رخظظبد رؼٕٝ فٟ اداسح إٌفب٠بد اٌظٍجخ ؟ ً٘ 

 

b. ٕ٘بٌه اٞ داساعذ رّذ ثخظٛص اداسح إٌفب٠بد اٌظٍجخ فٟ لطبع اٌض٠ٛد إٌجبر١ٗ؟ ً٘ 
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c. ١ٗ اٌطٍجٗ ٌؼًّ ِشبس٠غ رخشج ثبٌخظٛص؟ً٘ ٠زُ رٛخ 

 

d. ٠زُ االعزؼبٔٗ ثّشافك اٌدبِؼٗ ) ِخزجشاد ٚ ِشاوض ثسش( ال٠دبد زٍٛي ٚرط٠ٛش اٌظٕبػٗ فٟ فٍغ١طٓ؟ ً٘ 
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Appendix III 

Cleaner production Options evaluation tool. 

Technical option feasibility 

 

Environmental evaluation tool 

 

 

  

score weighted score score weighted score score weighted score

1 Pomace/by-product quality. 3 3 9 1 3 2 6

2           Human resources and staff requirement. -1 -1 1 -1 1 -3 3

3  Occupational health and safety. -1 -1 1 -1 1 -3 3

4   Product specification ( color, taste, ph number). 3 2 6 3 9 1 3

5   Easy installation and implementation. 2 3 6 3 6 1 2

6 Time needs for implementation -2 -1 2 -1 2 -3 6

7  social aspects 2 3 6 1 2 2 4

Total 8 5 -3

Options

Two-Phase Decanter  Criteria for Technical option total 30% Weight 

Number 

Three-Phase Decanter Traditional pressing Mill

score weighted score score weighted score score weighted score

1   The amount of   wastewater (Ziber). -3 3 -9 1 -3 2 -6

2       The amount in solid-waste generation -2 2 -4 1 -2 2 -4

3  freshwater (used for washing and rinsing water). -3 3 -9 1 -3 1 -3

4    The amount of energy used -3 3 -9 2 -6 1 -3

5 The capability of adopting and utilizing rain water harvesting system    2 3 6 3 6 1 2

6

The capability of adopting and utilizing renewable energy, resources    

. 2 3 6 3 6 1 2

7  water treatment opportunity 3 3 9 3 9 1 3

Total Score -10 7 -9

Traditional pressing mill

Options 

Number  Criteria for Environmental evaluation  option total 35% Weight 

Two phase Decanter Three-Phase decanter 



 

 
 

 

 

 زيت صناعة في النظيف االنتاج عمميات في المتبعة المثمى الطرق تحري

 فمسطين في الزيتون

 

 

 إعداد
 نشأت زياد العثمان

 
 

 شرافإ
 حمد أبو ىنيوأ

 عبدالرحيم أبو صفا
 

 

قدمت ىذه األطروحة استكماال لمتطمبات الحصول عمى درجة الماجستير في برنامج اليندسة 
ضمن  في جامعة بيرزيت وجامعة النجاح الوطنيةاج، بكمية الدراسات العميا، المستدامة في االنت

 .فمسطين –، نابمس البرنامج المشترك
2019 



 ب 

 فمسطين في الزيتون زيت صناعة في النظيف االنتاج عمميات في المتبعة المثمى الطرق تحري
 إعداد

 نشأت زياد العثمان

 شرافإ
 حمد أبو ىنيوأ

 عبدالرحيم أبو صفا
 صالممخ

تعد صناعة وعصر الزيتون من الصناعات والمواسم اليامة في فمسطين. تم دراسة وتحميل ىذه 
العممية في مراحميا المختمفة واستنتاج الطرق المثمى التي يجب اتباعيا في عممية االنتاج، عن 

 طريق تطبيق تقنية االنتاج النظيف عمى قطاع زيت الزيتون في فمسطين.

تخص القطاع والعممية االنتاجية بطريقة كمية واخرى نوعية؛ كمية من خالل   تم جمع البيانات التي
من خالل مقابالت معمقة مع ذوي العالقة وشممت: اصحاب المعاصر  استبيان خاص، ونوعية

،  وبعد ذلك تم تحميل البيانات باستخدام ادوات أكاديميةوالجيات الحكومية والوزارات المعنية وجيات 
 النظيف التي تخص صناعة زيت الزيتون.  لإلنتاجستنتاج الخيارات المثمى تحميل مختمفة ال

لمخمفات   مباشراً  سمبياً  وقد اثبتت نتائج تحميل االستبيان والمقابالت والمشاىدات العينية وجود اثراً 
عصر زيت الزيتون خاصة المخرجات من الزيبار الذي يعمل عمى تمويث االراضي الزراعية والمياه 

 ية. الجوف

تم اقتراح طرق مثمى جديدة التباع في العمميات االنتاجية من قبل اصحاب المعاصر لتخفيف 
 الضرر البيئي من مخمفات الزيتون وتقميل استيالك الموارد واستخداميا بشكل اكثر نجاعة.

 الى مرحمة وشمل نطاق البحث تحميال لمجمل العممية االنتاجية ابتداء من مرحمة الحصاد، وصوالً  
 المستيمك، والتخمص من الفاقد خالل العمميات االنتاجية.



 ج 

كما شممت الدراسة اجراء  مقارنة ما بين انواع المعاصر المستخدمة في فمسطين وقياس اثرىا عمى  
ىي االكثر   Three-phaseالبيئة، وتبين بان المعاصر الحديثة التي تستخدم الطرد المركزي 

عاممة اقل، وانتاجية اعمى من الزيت قياسا بالمعاصر القديمة،  أليد تحتاج ألنياانتشارا  في فمسطين 
بعين االعتبار. اما  ويأخذهلكن اشكالية ىذا النوع من المعاصر انو ال يراعي الموضوع البيئي 

فيي نادرة في فمسطين حيث تم    Two-phaseالمعاصر الحديثة التي تستخدم الطرد المركزي 
ىذا النوع غير مفضل لدى اصحاب المعاصر الن مخرجات العممية حصر  معصرة واحدة  فقط، و 

 التأثيراالنتاجية تحتاج الى معالجة وىو ما يترتب عميو نقل وتكمفة اعمى من غيرىا، اما من حيث 
 البيئي فيي االفضل من بين االنواع االخرى. 



 


