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Abstract

The increasing trend of food waste is one of the serious challenges throughout the world. The purpose of this study is to
investigate the status of edible oil waste (EOW) from farm to table using the SWOT (strengths, weaknesses, opportunities,
and threats) analysis in Iran (2021). First, semi-structured, interviews were conducted with 11 experts in the edible oil indus-
try. Then a cross-sectional study was done on 40 restaurant managers through telephone interviews about the restaurant’s
discarded edible oils. Finally, an online study was undertaken among 121 households regarding their waste cooking oil at
home. Two categories in five themes with 20 subthemes were explored based on the participant’s perspectives. Lack of up-
to-date knowledge and appropriate technology were the main reasons for making waste from farm to factory. EOW is used
optimally in other industries. The results showed that 92% of the restaurants sell the EOW for poultry feeds without refine-
ment. The majority of the households [52%] throw EOW in the garbage and 21% dump their discarded oils in the sewage. By
SWOT analysis, the challenges of EOW from farm to table were identified. There is no specific policy plan for collecting and
recycling EOW. The waste oil used in poultry feed without refinement can enter the human body and the possible oxidation
toxicity of this waste can pose public health risks. Policymakers can use the SWOT analysis for setting laws and regulations
for EOW to ensure its safe disposal and promote its use for biodiesel to provide a healthy community.
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Introduction

The increasing trend of food waste is one of the serious
challenges throughout the world, especially in developing
countries; therefore, both politicians and academicians seek
to find out ways of edible food waste (EOW) reduction and
making optimal use of it [1]. Reducing food loss and waste,
in addition to its importance on the food supply of the soci-
ety, can play an important role in reducing the pressure on
resources. In addition, the optimal use of food waste can
reduce environmental pollution and prevent the waste of
energy-rich sources [2—4].
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The importance of oils and fats, apart from the health-
related issues, is in their role in commerce and the economy.
Plant-derived oils provide substantial promise as a renew-
able resource for industrial applications [5]. Recently, the
worldwide demand and consumption of edible oils have
increased rapidly [6]. In 2014, Iran officials reported that
the oil and fat consumption per capita is 17 kg per year [7].

About 90% of the crude oil used in Iran is imported from
other countries [8]. Due to the strong dependence of this
industry on imports, reducing oil waste will lead to signifi-
cant currency saving [9, 10]. More than half of the imports
are in the form of oilseeds. Since there is limited access for
all planting-to-harvest processes, greater attention must be
paid to the edible oil industry [1]. According to the report
from the Iran Ministry of Agriculture in 2017, 13% of the
oilseeds cultured in Iran are wasted [11] from farm to indus-
try, passing through different stages, including harvest, long
transport, and handling [12].

It is estimated that the oilseed waste percentage for each
commodity group in each step in Asia in production, post-
harvest, handling, storage and packaging, distribution, and
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consumption is 7, 12, 8, 2, and 1%, respectively [13]. The
issue of improper EOW management is attracting public
concern in recent years [14]. About four kg of EOW is pro-
duced per person in the Mediterranean countries each year
[15].

EOW (especially from the frying process) is generated
daily in most restaurants, catering, and households [16].
During the process of food preparation, EOW is produced
in restaurants or food factories. Currently, some local res-
taurants sell the EOW to collectors, who will then export the
collected EOW, or sell them to recyclers for industrial pur-
poses, such as the production of biodiesel, or used as mate-
rials or additives for other manufacturing processes [17].

Most of the disposed of edible oils come from the house-
holds that dispose of them together with other wastes or
simply pour them into the drainage [18].

It is stimated that about 16.54 million tons (Mt) of
EOW are produced every year among the largest producing
countries (China, Malaysia, the United States of America,
Europe, Taiwan, Canada, and Japan). Also in Europe, about
0.85 Mt of EOW is produced from the household sector and
0.80 Mt from the commercial sector [19, 20].

In Malaysia, about 800,000 tons of EOW are inappro-
priately disposed of and end up in the environment, either
through direct disposal in drains or through bottling and dis-
posal in the landfill. When released in water, oil increases
the chemical oxygen demand with detrimental effects on
marine organisms [21].

A recent study in Iran showed that advertising frying
foods can increase consumption, and thus, the waste of edi-
ble oil at the household level [22].

EOW can be collected and then utilized as a production
unit for biofuels, detergents, soap, paints, or lubricants,
and rubber manufacturing. The process of collecting and
recycling WCO waste is a solution contribution to reducing
waste, reducing dependence on fossil fuel energy, and reduc-
ing pollutant emissions [23, 24].

EOW represents a renewable resource for the produc-
tion of fuel oils and alternative feedstock in replacement for
petroleum-based chemicals. Nowadays, because of environ-
mental issues, biodiesel production from the EOW is a very
remarkable area for developing countries [25, 26].

A SWOT analysis is a technique for generating strate-
gic alternatives from a situation analysis. SWOT stands
for strengths, weaknesses, opportunities, and threats [27].
SWOT matrix helps managers or policymakers to develop
four types of strategies and provides a framework for iden-
tifying and formulating strategies to achieve any specific
goals [28, 29].

To our knowledge, this is the first mixed-method study
to explore the status of EOW from farm to table using the
SWOT analysis approach to identify the practical solutions
that were proposed for managing the EOW.

@ Springer

Materials and methods
Study design and subjects

This is a mixed-method study conducted in three phases on
three levels of target groups. The first phase was a quali-
tative study, whereas the second and third phases were
quantitative.

Phase I: stakeholders

Semi-structured, face-to-face interviews were conducted in
the first phase with 11 experts in the field of the edible oil
industry.

Sample selection

The participants were recruited through purposive sampling
and snowball methods. The interviews were continued until
reaching data saturation [30]. Open-ended questions were
asked to the experts to identify the policy issues of EOW
from farm to factory.

The 11 stakeholders (experts in the edible oil industry)
in this phase were recognized from the governmental and
private sectors, as well as non-governmental organizations
as follows: (1) four managers of edible oil factories, (2) one
chief executive officer of oils and fats laboratory and the
secretary of Iranian Oil Association, (3) three quality control
managers of edible oil factories, and (4) three members of
the Ministry of Agriculture.

Data gathering

Before the start of the interviews, the participants were
asked to sign a consent form after reading the information
sheet. The responses of interviewees were recorded only
upon their permission. They were also secured that the col-
lected data would remain private [31]. To protect their iden-
tities, every participant was coded. Each interview lasted
about one hour. Two interviewers facilitated the interview,
one of them led the discussion using open-ended questioning
techniques to elicit the participants’ views, and the second
one summarized, noted, and recorded their audio for double-
checking [32, 33]. The expert’s voices were recorded, fully
transcribed, anonymized, and checked for accuracy to obtain
categories until generating themes using directed content
analysis and constant comparison methods [32]. The inter-
view guide protocol is shown in Table 1.

To enhance trustworthiness, member checking was
used and defined as a quality control process by which
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Table 1 Interview guide protocol for stakeholders

Questions

In your opinion:
What are the main reasons for making seed/oil waste from the farm
to the factory?
What are the challenges of EOW from the farm to the factory?
-Harvest and post-harvest
-Imported oilseed
-Factory

a researcher seeks to improve the accuracy, credibility,
and validity of what has been recorded during a research
interview.

Phase Il: restaurant managers

This cross-sectional study was conducted on a group of
randomly selected restaurant managers whose data were
obtained from a database of previous studies [34]. Forty
restaurant managers were willing to attend this study.
Quantitative studies by telephone are well-established in
the literature [35]. Qualitative telephone interviews are
seen as enhancing access to geographically dispersed par-
ticipants, increasing the interviewee’s privacy, reducing
the cost, and enriching the data collection process because
the interviewees must be explicit in explaining their points
of view, not relying on visual cues, especially during the
COVID-19 pandemic [36].

In the present study, telephone interviews were used
for asking about.

(1) The participant’s demographic information, includ-
ing gender, age, and educational level.

(2) How much discarded oil is wasted in their restaurant
per month?

(3) Do they have any plan for discarded oil in their
restaurant?

Phase lll: households

This phase was conducted on the people responsible for
purchasing and cooking in the households (aged 20 years
and above) who had access to the WhatsApp messenger.
To limit the spread of the coronavirus and to minimize any
physical contact between the individuals due to restricted
out-of-home movement during the data collection, we pre-
ferred to use an online survey portal.

Participants

The online questionnaire’s link was sent to five health cent-
ers from five districts [North, East, West, South, and Center]
of Tehran City through the “WhatsApp” messenger [Face-
book, Inc., California, USA]. Each health center invited 50
households to participate in this study through the phone call
and informed them about the purpose of the study based on
their willingness. In a continuous procedure, 250 individuals
were contacted; 185 of them accepted to cooperate and fill
out the form. Out of the 185 participants, 64 were excluded
because they were not eligible to participate in the study (as
they were under 20 years old age or were not responsible
for cooking).

Data gathering

The survey instrument constituted close-ended questions and
took approximately 10 min to complete during the period of
1-15th October 2020. The questions were about

(1) The participant’s demographic information, including
gender, age, and educational level.

(2) How much discarded oil is wasted in their home per
month?

e Does the COVID-19 pandemic affect your consump-
tion of edible 0il?

(3) What do they do with discarded (waste) oils of their

daily cooking?

e SWOT analysis

A SWOT analysis is a technique for generating
strategic alternatives from a situation analysis, which
is used to assist in identifying a strategic direction for
an organization. SWOT stands for Strengths, Weak-
nesses, Opportunities, and Threats. It was preferred
for the present work as it yields useful information
about the future viability of the considered system.
SWOT matrix helps managers or policy makers
to develop four types of strategies and provides a
framework for identifying and formulating strategies
by matching key internal and external factors. The
predictive capabilities of the technique come about
from the consideration of a system's strengths and
weaknesses in the context of the environment, which
may present opportunities and threats. Identification
of the internal aspects in the trend of EOW includes
the advantageous and disadvantageous aspects (char-
acterization of the internal aspects and classifying
them into strengths and weaknesses), and identifica-
tion of the external aspects (characterization of the
external aspects and sorting out the opportunities
and the threats) [37, 38].
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Ethical issues

This study was approved by the Ethics Committee of
National Nutrition and and Food Technology Research
Institute (NNFTRI), Shahid Beheshti University of Medical
Sciences, Tehran, Iran (Grant no. 190, 1130-7). All respond-
ents were guaranteed anonymity, and all of them provided
informed consent.

Table 2 Socio-demographic characteristics of the participants

Results and discussion

The socio-demographic characteristics of the participants
for each phase are shown in Table 2. At all three levels, the
participants were mostly 40-50 years old, and their educa-
tion level was diploma and above.

According to the results of phase 1, two categories in
five themes with 20 subthemes were explored based on the
perspectives of the participants (Table 3).

Crude oil and oilseed

Based on the majority of the stakeholder’s views, passing
through different stages from farm to industry (including
harvest, long transport, and handling of oilseeds) leads to
oil waste. The majority of the interviewees mentioned the
following as the most important reasons for oilseed waste in
the harvest stage in Iran:

e Lack of up-to-date knowledge and having poor technical
knowledge

High humidity and unsuitable storage conditions
Incorrect crop planting location

Improper processing methods

Lack of water, overuse of pesticides, and plant diseases
Lack of attention to indoor cultivation

Improper harvest time

Variables Stakeholders*  Restaurant managers  Households
n=11(%) n=40(%) n=121(%)

Gender 11 (100) 32 (80) 54)

Male 0 8 (20) 116 (96)

Female

Age (year) 0 0 54)

20-30 19.1) 13 (32.5) 38 (31)

3040 5(45.5) 14 (35) 46 (38)

40-50 3(27.2) 8 (20) 24 (20)

50-60 2(18.2) 5(12.5) 8(7)

60<

Education 0 4 (10) 21 (17)

<Diploma 109 14(35) 48 (40)

BScdegree 5 (45.5) 19 (47.5) 46 (38)

MSc degree 5 (45.5) 3(7.5) 6(5)

PhD

*Experts in the edible oil industry

Table 3 Results of open-ended Category

question [the most important

Theme

Subtheme

concepts extracted according to
priority]

Crude oil and oilseed

Imported oil seeds/crude oil

Factory

Refinery
Packaging

Harvest and post-harvest

Extraction

Lack of up to date knowledge and weak-
ness in technical knowledge

High humidity and unsuitable storage
conditions

Incorrect location for crop planting

Improper processing methods

Lack of attention to indoor cultivation

Improper harvest time

Lack of product quality assurance
system

Physical and mechanical damage during
harvesting

Failure to upgrade agricultural machin-
ery due to sanctions

Long distance of transportation
Storage tanks
Time-consuming custom clearance

Storage tanks

Type of oilseed and amount of moisture
Old refinery equipment

Pressing stage

Saponification

Separation

Oil type

Leakage during the filling
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e Lack of product quality assurance system

e Physical and mechanical damage during harvesting

e Failure to upgrade agricultural machinery due to sanc-
tions

In most developing countries, the percentage of post-
harvest waste to reach the consumer is much higher than
in the pre-harvest stages. According to the report from Iran
Ministry of Agriculture in 2017, 13% of the oilseeds cul-
tured in Iran is wasted [11]. A study in Iran in 2018 showed
that the amount of oilseed waste in Iran is high due to lack
of proper ventilation in the silos storing oilseeds, lack of
up-to-date equipment, use of old production lines, lack of
enough financial resources for the timely purchase of grain,
lack of adequate support from the private sector, and lack of
sufficient competition [25].

Moisture measurement of oilseed is an inevitable opera-
tion because it affected the oil extraction and oil waste; in
the harvest and almost the whole post-harvest stages such
as handling, storage, milling, and oil extraction, we should
measure the amount of moisture [39].

On the other hand, long distances, inefficient domestic
transportation infrastructure [roads, trucks, and wagons rail-
ways], and time-consuming custom clearance process can
increase the amount of EOW in imported oilseeds/crude oil.

Oil waste in the factory

Based on the participant’s views, EOW in factory 1s pro-
duced in three main stages:

(1) Extraction: after entering the oil mills, the oilseeds
enter the storage tanks, where, by direct drying, the moisture
content of the grains falls below 12% for storage. In this part,
waste is usually caused due to high temperature and humid-
ity. Before entering the processing stage, oilseeds must be
cleaned of waste products. When cleaning the seeds, some
of the seeds are removed together with other materials and
wasted. Waste also occurs in the extraction section, which
depends on the type of extraction equipment and extrac-
tion method. Most of the wastes from oilseeds occur in the
pressing stage of extraction [10]. A study in Iran concluded
the average waste of 5-6, 4-5, and 3-4% for sunflower, and
canola, and soybean oils, respectively, during the extraction
operation [10].

(2) Refinery: based on the interviewees' opinions, the
most critical stage of EOW is saponification and separation.
Also, the mean of oil loss in refinery factories is under 10%.
A study in 2017 reported that the amount of oil waste in this
stage is based on oil type, the amount of gum remaining
in the oil after extraction, the type, concentration and flow
rate of alkali, soap separation conditions, and degumming
method [40].

(3) Packaging: due to the obsolescence of the equipment,
the main waste of oil at this stage is its leakage during the fill-
ing, and the amount of waste in each type of oil is different.

Oil waste in restaurants and fast foods

The mean EOW of restaurants investigated in this study was
159.4 kg per month. Most restaurant owners (92%) said that
they have no plan for EOW and sell it, while 28% said that
they dump it in the garbage/sewage. A similar study in China
(2013) showed that the largest cooking oil waste producer, fast-
food restaurants in large cities, can produce 15 L of cooking
oil waste every day [41].

They mentioned that there is not any specific management
for recycling the discarded edible oil. The biggest buyers of
discarded oil are illegally private sectors without refinements
for poultry feeds.

The use of such oils is only restricted by their chemical
composition and provided that the oil’s peroxide value is not
higher than allowed [42]. However, a recent study in Iran
showed that the peroxide content of discarded oils in restau-
rants was higher than the standard [34]. It seems that due to
the high cost of edible oil in Iran, they are overused. Non-
recovered discarded oils in broiler chicken diets could return
to our bodies. Initially, EOW should filter and then be directly
used in the animal feed [43].

They can also cause some environmental pollution if dis-
posed of illegally, which can cause irreparable damage to the
health of the next generation. A similar result from a study
in Taiwan (2019) showed that restaurants may sell EOW to
illegal collectors [9]. A study in Beijing concluded that 24% of
restaurants do not submit waste cooking oil to formal collec-
tors, and approximately 21.63 thousand tons of waste cooking
oil is unaccounted for [44]. A Turkish study in 2011 detected
as a problem that waste oil was poured into city pipeline in
the restaurant and recommended that education was needed
to protect public health and effectively utilize waste frying
oils [45]. A study in China showed that there is a correlation
between policy incentive effectiveness and restaurant sensi-
tivity to collect waste cooking oil. The study recommended
that the government should offer economic incentives to the
restaurants in this regard. To guarantee the effectiveness of
such policy incentives, supporting laws, policy guidelines, and
routine supervision should be provided as well [46].

Oil waste at the household level

Of 121 respondents, 96% were female and the majority of
them [40%] had BSc degrees (Table 2). The majority of
the participants (84%) stated there was not any difference
between before and after pandemic in their consumption of
edible oil.
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The majority of participants in this phase (52%) said
that they throw their EOW in the garbage, 21% dump it
in the sewage, and the rest (27%) reuse it. Also, most of
them (63%) stated that their consumption of edible oil did
not change during the COVID-19 pandemic. However,
27% of them said that its consumption was decreased in
their households and only 10% of them was increased after
emerging of COVID-19.

According to the results of a study in Iran (2019), 22%
of households consume EOW again [47]. A survey in Tur-
key (2020) showed that edible oils originated from house-
holds are mostly disposed of together with other waste
[garbage] or simply poured into sewage [18]. Furthermore,
clogs of pipes from solidified fats and oils are a common
phenomenon and reportedly cost [48].

A study in Italy (2020) showed that, among the partici-
pants who were not collecting EOW, 76% of them disposed
of EOW in the sewage and misinformation was the main
reason why they did not adhere to the EOW collection
program [49]. So, advanced and well-organized collection
systems and education are the two most important factors
for successful UCO collection from households [20].

It seems that EOW recycling is a free market economy
without legal supervision by an adequate waste manage-
ment system. It is recommended that household hazardous
waste disposal companies should be established in Iran
to collect EOW. A study in China indicated the positive
effects of providing an incentive for participation in waste
cooking oil collection [50].

In some countries, an initiative towards EOW recy-
cling is run by the government. For example, in the Czech
Republic, in 2020, the municipalities were obligated to
allow the separate collection of EOW [51]. To ensure food
safety, better manage effluent discharge and promote recy-
cling, some countries and regions in Asia, Europe, and
North America have been regulating “waste cooking oils”.
Regulatory measures include licensing or registration of
collectors/disposers of “waste cooking oils”, restricting
the delivery of “waste cooking oils” to designated disposal
facilities only, and keeping complete transaction records
[17].

A study in Malaysia in 2015 found that cash incentives
to encourage the households’ willingness and participation
and pricing policy to regulate the price of a kilogram of
waste cooking oil were necessary to accept collection and
recycling of waste cooking oil [52].

SWOT analysis EOW from farm to table

The final results of SWOT analysis identified 2 strengths, 10
weaknesses, 6 opportunities and 5 points of threats.
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All the data were analyzed to find the internal and exter-
nal factors to be used as a basis for decision-making strate-
gies to reduce EOW and optimize its use.

Strengths

Waste oils in factories are sent to other industries to produce
fatty acids and esters, industrial additives, de-emulsifiers,
soap and detergent, hydraulic brake fluid, metalworking,
candles, resin and adhesive, polyamide printing ink for coat-
ing paper and calibration, insecticides, fungicides, disinfect-
ants, and decontaminants. Therefore, technical knowledge in
the level of factories is acceptable.

Weaknesses

Old harvesting machines in farms, as well as improper
and traditional harvesting, can increase oilseed waste. On
the other hand, since 90% of crude oil or oilseed in Iran is
imported from other countries, the long-distance and trans-
portation may cause a lot of o0il to be wasted before entering
the factory. Imposed sanctions along with mismanagement
have increased the cost of purchasing new machinery, mod-
ernizing and equipping the factories, and forcing manufac-
turers to use older machinery, which wastes oil.

At the level of restaurants and households, because of
government mismanagement and lack of regulations and
laws, there is no plan for collecting EOW. Moreover, due
to the high peroxide content of discarded oils in restaurants
without proper refinement, using discarded edible oil in
poultry feed can cause public health hazards.

In general, the most important barriers to collect and opti-
mize the EOW include:

e Inconsistent laws and regulations

e Lack of appropriate attitude toward food operators

e Poor record of innovation and limited technical expertise
to design and build an efficient and effective control sys-
tem

e Lack of governance structures to coordinate, manage and
control

e Lack of EOW collection system

e Lack of social and political attention to this issue

e Lack of political support: policies, priorities, and budget

Opportunities

Developing free specialized and technical training programs
of organizations for farmers can decrease the harvest and
post-harvest waste. Public education on EOW collecting
in a container may prevent restaurants or households from
dumping their used oils in the sewage and the municipal-
ity can easily collect them. Creating a proper culture of
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buying, consuming, and maintaining products among con-
sumers, benchmarking of successful models from other
countries that allow policymakers to identify gaps in their
performance, establishing conversion and complementary
industries in the agricultural sector, and making new part-
nerships for designing recycling system such as producing
biodiesel from waste oil are among the other opportunities
in this regard.

Threats

Lack of water, overuse of pesticides, and plant diseases in
addition to natural disasters reduce the amount or quality
of the crop, and sometimes, destroy it. Another threat is the
effect of the imposed economic sanctions against Iran on the
value of the bilateral trade of agricultural products between
Iran and its trading partners. The sanctions have also caused
the factories to be unable to purchase new equipment and
so use the old equipment. In the level of restaurants, illegal
selling of EOW and using it in the poultry feeds can have a
negative effect on human health. In addition, dumping the
discarded oils in the sewage can lead to environmental pol-
lution (Table 4).

The implementation of HACCP and ISO 2002 quality
control systems in the processing units can help reduce

Table4 SWOT matrix of the EOW from farm to table

the EOW in the levels of harvesting, post-harvesting, and
factories. Furthermore, to reduce the amount of EOW,
minimizing the time of customs clearance and the pres-
ence of specialists when buying oilseeds or crude oil are
recommended. On the other hand, education at the house-
hold level to reduce the consumption of frying oils should
be pinpointed through different social media.

Overall, the results of this study showed that there is no
specific policy for collecting and recycling EOW in Iran;
however, EOW can be useful as secondary raw material, if
properly managed (Fig. 1). Therefore, it is recommended
that, by effective collection and controlled disposal of
EOW, the municipality can provide a system for recycling
EOW to make local and cost-effective energy (Fig. 2).

Several studies have shown that EOW can cause long-
term environmental damage, and thus, increase human
health risks; the production of biodiesel from EOW can
reduce these problems [49, 53-55]. On the other hand,
the lack of efficient economic incentives and other energy
source competitors, as well as a small market for biodiesel
can be threats to its development [55]. Biodiesel is advised
for use as an alternative fuel for conventional petroleum-
based diesel chiefly because it is a renewable and domestic
source of energy with an environmentally friendly emis-
sion profile and is readily biodegradable.

Internal factors

Strengths
Technical knowledge

Weaknesses

Waste oils in factories used optimally in other industries

Old harvesting, not equipping and not upgrading the structure of farms

Long process for receiving crude oil: purchase, shipment, clearance, and transport from ports to the factories

Old equipment in factories

Mismanagement and leadership problem for collecting waste edible oil

Inconsistent laws and regulation

Lack of appropriate attitude toward food operators
Poor record of innovation and limited technical expertise to design and build an efficient and effective control system
Lack of governance structures to coordinate, manage and control implementation of

EOW collection system

Lack of social and political attention to this issue
Lack of political support: policies, priorities, and budget

External factor
Opportunities

Increasing free specialized and technical training programs of organizations for managers and workers of farms
Public education on waste edible oil collecting

Benchmarking of successful models from other countries and making new partnerships for designing recycling sys-

tems and climate change countermeasures

Establishment of conversion and complementary industries in the agricultural sector
Efforts to use waste cooking oil for bio-based plastics and jet fuel

Biodiesel production from waste edible oil

Threats
Sanctions

Lack of water, overuse of pesticides, and plant diseases

Change in the political or economic environment
Illegal selling of waste edible oil in the level of restaurants
Dumping their discarded oils in the sewage and environmental pollution
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Oil waste

Harvest Factories Restaurants Residential sectors

Disposed Soap and detergents |— Candles production lllegal Garbage sewage || Garbage
production . collectors ]
Cosmetic production | | Tire production Broiler feeds
Industrial color
production

Fig. 1 The derived status of oil waste from farm to table
Oil waste
Harvest Factories Restaurants Residential sectors

Municipal collectors

|

Recycle

Energy source

Chemical source

Fig.2 The suggested model for oil waste from farm to table

Solutions and changes for the future

Finally, based on SWOT analysis, Table 5 revealed the
appropriate strategies and practical solutions for EOW
reduction. All the data were analyzed to find the internal
and external factors to be used as a basis for decision-
making strategies to optimize EOW. The most important
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strategies include: implementation of traceability in supply
chain (Invasive strategies), establish the EOW collection
centers in cities for households (Competitive strategies),
implementation specific licensing system in place for reg-
ulating the recycling of EOW (Conservative strategies)
establishment of the EOW refinement centers for the future
process (Defensive strategies)(Table 5).
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Table 5 Strategies for the EOW from farm to table

Invasive strategies (SO)

Conservative strategies (WO)

Implementation of traceability in supply chain
Increasing political attention to this issue
Increasing public awareness by campaign
Implementation of environmentally friendly process

Competitive strategies (ST)

Establish the EOW collection centers in cities for households
Using modern technology and new regulation

A thorough inspection from farm to consumer

Using eco-friendly technologies

Self-sufficiency for biodiesel production

Defensive strategies (WT)

Implementation specific licensing system in place for regulating the recycling of ~ Establishment of the EOW refinement centers for the future

EOW

More interaction with the governmental sectors to EOW collection and optimize

of it

process (chicken feed or cosmetic products)
Supporting feed production of modern technology domesti-
cally

Using modern technology and equipment to prevent EOW generation in the

factories

A similar result of this study in Iran stated that due to
relatively high obtained yield, biodiesel production from
EOW has provided a sound environmental and commercial
process [56].

Looking at the recent bibliography related to the EOW
mentioned that the modernization in treatment of that
includes, not only a research activity on more convenient
chemical syntheses, but also the development of new mate-
rials, and the definition of new combined treatments, which
involve different techniques integrated. Moreover, the inte-
gration between academic and industrial research activities
will be fundamental to develop recycling treatments that are
truly able to substitute existing productions, which involve
non-waste raw materials [54].

Conclusion

The general objectives that should be achieved for the
development of the sector, consistent with the EOW, are
as follows:

e Modernizing the agriculture sector to optimize produc-
tivity within limited resources, and also reduce the costs
through investments in the modernization of the farm on
an individual basis and in terms of the organization of
producers for improved edible oil technology to reduce
EOW

e Developing the potential of biodiesel production

We look more in detail at the opportunity (SWOT) pro-
vided by the public awareness on waste edible oil collecting
which is the major step.

In the end, the SWOT analysis of EOW from farm to table
showed that there is no specific plan for recycling EOW. In
addition, dumping discarded oil in the sewage can cause
environmental degradation and thus human health dangers.
The EOW used in poultry feed without refinement can return

to the human body and the possible oxidation toxicity of this
waste can pose public health risks.

The establishment of factories equipped with conveni-
ent facilities together with modernization and structural
modification is needed. Also, a coherent and stable network
of EOW collection should be created. It is suggested that
policymakers set laws and regulations to organize EOW. To
create a healthy community, it should be provided economic
incentives and education to ensure the safe disposal of EOW
to promote its use for biodiesel production which is an envi-
ronmentally friendly process.
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