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Abstract—The main aim of the study is to investigate the
occurrence of the health and safety in the small scale biodiesel
industries Gauteng Province, South Africa. This study show
case the importance of occupational health and safety in South
Africa small scale biodiesel plant. Many large companies do
not only comply with the rules and regulations of the health
and safety campaigns, but also take their worker to continuous
trainings concerning the health and safety. With smaller
producers of biodiesel, they do not have the resources that
major producers do have for addressing compliance with
Occupational Safety and Health Administration workplace
safety standards. The study was conducted in South Africa by
visiting 35 plants that are situated in four different provinces
namely Mpumalanga, Western Cape, Gauteng and Kwa-Zulu
Natal Province. The study used questionnaires, interviews and
observations to collect data on the biofuel plants. The findings
were the results of the methods used to gather data.
Index Terms— small scale, biodiesel plants, Small Micro and
Median Enterprises (SMME’s), occupational health and safety,
biofuels

I. INTRODUCTION

F

or centuries, occupational health and safety has been a
very crucial topic. It is an important aspect as it ensures
the health and safety of humans in the workplace; it ensures
good use of by-products and waste products, that whatever
the company is manufacturing is environmental friendly by
not having any negative effects on the nearby communities
as well as the omissions.
Occupational health and safety happens to be the business
health route, the business that takes health and safety of all
the stakeholders to consider how to get good returns due to
the positive response of all constituencies of the business.
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The constituencies of the business are its employers,
employees, customers, and government. According to
National Renewable Energy Laboratory [1], the main
advantage in using biodiesel is that it produces no byproducts containing sulfur [2]. There are significant safety
considerations when operating small-scale processors of
biodiesel as fuel quality and by-product disposal need to be
closely monitored to assure engines are not damaged, and
regulations are met. Most of the manufacturing companies
have waste materials and by-products, that is, the materials
that are left overs or produced during the production process
that the company no longer need. Such products can be
hazardous to the public if they are dumped anywhere in the
environments and some can pollute the environment, air and
the oceans [3]. The removal of glycerol by-product and
waste water generated from biodiesel production can cause
environmental harm, unless approved right procedures are
followed, and most importantly, plant owners pay close
attention to the quality of the biodiesel produced. Proper
storage is essential to avoid costly engine problems or
excessive emissions in use.
The aim of this study was to investigate the failure of
occupational health and safety acts in the small scale
biodiesel plants in South Africa [4]. Safety awareness is
however critical when running a biodiesel plant of any kind
because of the corrosive and poisonous nature of the
chemicals involved. The occupational health and safety’s
been taken very serious by big companies that employ
thousands of people. Even at the entrance, all the signs
ensuring occupational health and safety should be visible.
The challenge still remains with small business; most do not
make the health and safety a number one aspect. The small
business tend to be more worried about producing and
selling to cover all the cost of the business, such as paying
employees, buying materials and all other things that are
needed if the business is to be successful [3]. While small
scale biodiesel production carries inherent risks, their
obvious goal should be to minimize mistakes as it is also
important to know how to respond appropriately to a
mistake and the best approaches to prevent serious
accidents.
A. The Importance of Biofuels in South Africa
Biofuels are one of the renewable energy fuels, that in
future, have to completely replace fossil oil, this is one of
the aspects the whole world would like to see working, as it
will be coming with a lot of benefit. The advantages of

using a biodiesel include renewability, domestic origin,
environmental benefits in terms of biodegradability and
reduction of most regulated exhaust emissions, safer
handling due to higher flash point, inherent lubricity and
possesses a positive energy balance. For the whole world is
about reduction in greenhouse gas emissions, is an answer
to global warming and an environmental friendly aspect [5].
The use of renewable sources for biodiesel plants helps to
increase not only job generation and incomes, but also
promoting energy self-sufficiency in rural areas [6]. Fossil
oil as non-renewable fuel it tends to be very expensive
comparing to having biofuels as alternative fuels. For
developing country adding to the above benefits, it looks at
biofuels as a way of solving many social illness faced
currently. It becomes an answer to reduce unemployment,
alleviate poverty beside this specifically in South Africa, to
help bring about removing inequality that was caused by
apartheid system. The majority of farming contracts for
farming the initiated feedstock for the production of biofuels
have been awarded to small scale black owned farmers in
the Eastern Cape as opposed to large scale farmers in an
effort to bridge the gap between the first and second
economies of South Africa [4]. Contrary to developed
countries, the main driver for the development of a biofuels
industry in South Africa is not only the economic threat of
unpredictably increasing oil prices and a mitigation agenda
for anthropogenic climate change, but the need to create a
link between the country’s 1st and 2nd economies.
Governments wants to promote economic development by
inviting those who were neglected by South African past
laws to play a role in developing the south African economy
[7] specifically, in areas of the country that did not have
market access for their produce, most of which are in the
former homeland area.
B. Current states of Biofuels in South Africa
Biofuels is a term used to describe renewable fuels that
are derived from plants and animal fats. There are two main
types: (i) Biofuels namely ethanol (resulting primarily from
sugar cane, corn or maize) and (ii) biodiesel (resulting
primarily from rapeseed oil, sunflower oil, palm oil, soya oil
and animal fats) of biofuels. Currently South Africa is only
producing biodiesel in a very small scale as for ethanol is
still in the planning process by government, academics,
producers and investors. The huge plants for biodiesel that
government is looking at in order to meet the target
estimated in 2007 [8] states that the biofuel strategy for 5
year pilot is to achieve a 2% penetration level of biofuels in
the national liquid fuel supply. Hence construction is
however under way of two huge biodiesel plants in the
Eastern Cape, one using raw soybean and other canola oil as
feedstock, these two plants 500 thousand hectares (ha) has
been targeted for farming of oilseed that will assist with
producing 400 liters per annum [4]. For now biodiesel is
mainly produced by small enterprises, and their only
feedstock used is vegetable oil. These small plants like any
other small, micro, medium enterprises (SMMEs) are facing
many challenges. The biodiesel specifically major concerns
for these entrepreneurs are feedstock (virgin oils too
expensive), uptake (no mandatory blending) and meeting
specs required by petrochemical industries [9]. This is
because government and other investor are concentration on
coming with major projects that will mainly use virgin

feedstock and not used vegetable, while not caring for the
only current method of producing biofuel in South Africa.
Due to this, there is also a lack of health and safety
implementation in the plants for manufacturing biodiesel.
As many small business are having a challenge when it
comes to complying with the occupational health and safety
act. The same challenges experienced in the small scale
biodiesel plants
II. LITERATURE REVIEW
A. Used Vegetable Oil as The Potential Feedstock for
Small Scale Biodiesel Industries
The demand for vegetable oils has increased rapidly in
the past decade, increasing demand for used vegetable oil,
particularly in emerging countries, the development of the
biofuels industry around the world [10]. The used vegetable
oil is demanded by many small scale biofuel plants to
produce the biodiesel, used cooking or frying oils are of
increasing interest as inexpensive feedstock for biodiesel
production [5]. This small scale biodiesel plants collect used
vegetable oils as their feedstock from the food outlets
restaurants. Biodiesel is generally defined by many scholars
as mono-alkyl esters of vegetable oils or animal fats, largely
competitive with petro diesel fuel. Defines biodiesel as a
renewable fuel produced when agricultural feedstock’s such
as vegetable oils, rendered animal fats, and used cooking
oils are reacted with alcohol in the presence of a catalyst to
form fatty acid esters, glycerine, and soap in a process
known as transesterification [11]. In South Africa, only
used vegetable oil is currently used as a feedstock for
producing biodiesel. There are many small scale biodiesel
plants that are operating in home back yards and small
towns, [4]. South African biodiesel industry is mostly small
scale using waste vegetable oil collected from food outlets
as feedstock. This is the only biofuel production that is
currently used in South Africa.
B. Biofuels Industries as Unlocking Opportunities for
SMMEs
These biodiesel plants are adding to the overall SMMEs
that are creating employment and alleviating poverty in
South Africa. SMMEs encompass a very broad range of
firms, from established traditional family businesses
employing over a hundred people (medium-sized
enterprises) [12]. Currently, South Africa has more than 200
small scale biodiesel plants that produce biodiesel from
waste vegetable oils [9]. These small plants have been
operating for more than ten years now employees’ less than
five employees. Out of 200 plants with two to five
employees, one can tell how many people are involved there
so their safety and health is of utmost important.
Occupational health and safety in the workplace is very
important. All the companies that have employed workers
should comply with the occupational health and safety
policies. According to the Act no 85 of 1993, strive to
provide health and safety of persons at work and for the
health and safety of persons in connection with the use of
plant and machinery; the protection of persons other than
persons at work against hazards to health and safety arising
out of or in connection with the activities of persons at
work; to establish an advisory council for occupational

health and safety. No matter how big or small the business
is, it is very important for all kind of business to comply
with this act. The biodiesel plants in South Africa many are
in small scales and do not really concern themselves with
the health and safety, as they cannot afford the programmers
or trainings for their workers concerning the health and
safety. The numerous but smaller producers of biofuels did
not have the resources that major producers do for
addressing compliance with Occupational Safety and Health
Administration workplace safety standards [13]. The major
course is finance and lack of knowledge. since the business
are not that profitable ,plant managers are more concern
with the income they have to just run the essential cost of
the business which if they have not being paid the business
cannot run. No matter the situation they need to know and
understand that occupational health and safety is an act that
protects all people within the workplace and need to be
taken serious as it involves the life of the person and it can
affect the business negatively. The biodiesel plants are the
only operating biofuels production in South Africa, as many
plants that needs to be established are still in a planning
stage. Currently these plants are producing biodiesel by
using the used vegetable oil from restaurants outlets.
C. The Importance of Occupational Health and Safety in
the Biodiesel Industries
It is very crucial for South Africa to produce biofuels that
will replace the use of the fossil fuels. The main advantages
of producing and using biodiesel come from the fact that
foreign oil imports can be reduced, using the current
installed distribution networks and the current engine
technologies [6]. The biodiesel plants in South Africa even
though are small they are playing a role in providing a
biodiesel to farmers at a very affordable price and creation
of employment, even before development of biodiesel plants
, many food outlets did not know where to throw used
cooking oil. the use of renewable sources for this biofuel
industry helps to increase not only job generation and
incomes, but also promoting energy self-sufficiency in rural
areas [Small scale biodiesel plants needs to consider the
health and safety procedures, while they are doing a good
cause for the environmental friendly, need to also think of
their own health and safety [6]. using waste materials for
processing of energy like used oils, poorly designed and
managed reuse technologies may generate toxic emissions
such as dibenzo-p-dioxins, dibenzo-p-furans and PCBs and
excessive exposures can increase risks of cancer, and
reproductive/ immune disorders for workers and people who
live close to industrial facilities [13]. Even though the
biodiesel plants are too small, there is needed to take
procumbent measures concerning the health and safety
measures. Potential hazards of biodiesel production include
the use of large quantities of methanol, use of caustic
chemicals as catalysts, physical hazards, and potential
exposure to aldehydes [11]. Methanol is the more preferred
alcohol in South Africa since it a by-product of the coal to
liquids process and is therefore abundant and affordable in
South Africa [11]. It has to be mostly used be the as in
advantageous in terms of cost of producing or processing.

III. FINDING AND DISCUSSIONS
The biodiesel plants in South Africa are producing; up to or
less than 3000 liters of biodiesel per annum. Some are
restricted by the renewable energy regulation as producing
more than 3000 liters; the companies will have to pay a
certain amount of tax. Others plants can only produce as
little as 1000 liters per year as the plants are very small and
the feedstock is also too little. With the perceptions that are
experienced by the biodiesel producers from the public on
biodiesel, the plants are mostly selling to farmers and other
manufactures that are in green initiatives that are using the
biodiesel on their automotive machines.
Many
organizations interested in renewable, domestic energy have
switched from petroleum diesel to biodiesel blends for use
in transportation and heavy-duty equipment.
A. Lack of Occupational Health and Safey Measures
Most of biodiesel plants are very small employing less
than five employees. Most of the signs that represent the
occupational health and safety are not visible, while there
are many flammable chemicals in the biodiesel plants. The
biodiesel industry recognizes its most significant hazard as
methanol as it is highly flammable, and exposures can cause
a wide range of deleterious health effects. Methanol is easily
absorbed by all routes of exposure [11]. It is very important
to put flammable sign at the main entrance and also put
signs such as no smoking in the work stations. So that they
make the people to be aware of before they can actually
enter the premises. The workers do not have the month and
nose cover, there is a certain smell that is due to used oil and
other chemicals, which can have after effect to the people
that are is plants most of the hours of every day. The
properties of methanol make a particular hazardous
chemical both physical and chemical [11]. Workers are not
having any kind of protection for both mouth and nose
happen to breath the this toxic chemicals all hours of heir
working days.
B. Lack Personal Protection Equipment (PPE) and
Exposion to Helath Hazards
Workers wear very dirty working clothes that are greasy
due to the oils that they work with on daily basis, as they are
flammable chemicals such as methanol within the working
place, it if very dangerous if ever be a small light of fire
such as cigarettes. Most workers in different plants work
without proper personal protection equipment (PPE) such as
protective gloves, an apron, and eye protection and to not
inhale any vapors. Other plants are mobile were huge
containers are been utilized for the production of biodiesel.
The plants are always experiencing running water available.
There are no signs of workspace ventilation. These can be
dangerous to children or pets surrounded in the area as the
water just takes any directions because there are no sledges
for waste water.
C. No special space to dispose waste products
The space where the biodiesel is been produced need to
be cleaned most of the time, one find the place very greasy

with the by products and waste products from the used
vegetable all. All the waste that are left behind with cleaning
the used vegetable oil, are mostly just left in the containers
unattended, this is due to the fact that they are shortage of
workers. One finds that they are only few workers, who
cannot do all the work. Biodiesel plants collect their used oil
from the restaurants outlets, which is both good for the
environment and the food restaurants outlet, used oil is not
through just anywhere and dirty the environment . While the
food restaurants outlets are getting income from their waste
products. But the biodiesel plant with their waste products
they do not have a buyer and no specific space to dump their
waste products. They happen to produce a lot of glycerin
which is just there and have no market for it.
D. Low Quality of The Biodiesel
Most biodiesel plants are using the batch method to
produce their biodiesel plants according to all biodiesel
plants in South Africa, except for only three that are batch
type processors, batch processes are preferred because they
are inexpensive and easy to design, assemble and maintain
but can produce the poor biodiesel plants [4]. The use of
low or poor biodiesel quality can result in vehicle damage,
including filter plugging, fuel injector failure, and repair
costs that would not be covered by the manufacturer’s
warranty [2]. The plants owner’s states that in most of the
time they are unable to test their biodiesel to see if produced
biodiesel meets the specs. One of the major challenges faced
by small scale biodiesel plants is meeting specs required by
petrochemical industries [9]. It shows that most of the
biodiesel in South Africa do not take their biodiesel for
specs requirements.
IV. RESULTS AND ANALYSIS
The questionnaire on the questions that are related to
occupational health and safety was having, three categories
namely managers, supervisors and occupational health and
safety. The question was out from the questionnaires of the
ongoing research; these questions on occupational health
and safety were sequent following each other on the
questionnaire list. Out of 450 overall response of the study,
12% was the response from questions related to
occupational health and safety (see Fig. 1).
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Fig. 1. Results of the survey

The first question that was asking about the availability of
the PPE, the response was only 55, the following question
was on precautions of explosion to health hazards and only
20 responded. The other question was on finding out if there

are any programs that address the occupational health and
safety. There were 26 responses for this question, the last
question was finding out if the plants are having a leader
who is responsible for occupational health and safety. Out
of this question there were 39 responses. With all their
response the higher response was from the managers
followed by the supervisor , it shows the people who were
not that comfortable in answering these question was floor
workers, even though they are the ones most affected by
injuries and health hazarders. The response of the overall
study was 450, out of these responses the questions that are
related to occupational health and safety only 55 people
were able to respond to the question. Showing that within
the biodiesel plants there is still lots of negligence in terms
of ensuring safety. Some of the safety methods are not that
costly, while other training is paid by government if ever the
companies train their people. The Services Sector Education
and Training Authority (SSETA, 2014) is one of the 21
SETAs re-licensed by the Minister of Higher Education and
Training and is responsible for skills development in the
services sector [16].
V. RECOMENDATIONS
South Africa has many agencies that are employed to
assist the development of small business enterprises. It must
also concern these agencies to see if the people who are
employed in the small business are safe in their workplaces.
It is also the responsibility of the agencies to run programs
that will teach the small business of the importance of the
occupational health and safety. The agencies should
encourage these small business owners to take the teaching
to their work places.
Small businesses can also be required to be certificated
with the health and safety policy once they have employed
workers in their business. They can acquire the certificate
by being trained by the agencies that support the small
businesses enterprises. The owners of the business can also
be taught on how to work with Service Education Training
Authority (SETA) to train their employees without costing
their businesses.
It will be very important for government to do an annual
report on the health and safety of the biofuel industries. Like
many developed countries were they are records of all the
hazards due to lack of the health and safety practice in the
work places. The case studies of the injuries and the death
that are causes by the chemicals, raw materials (such
oilseeds, used vegetable oil and animal fats), biodiesel
equipment and the environment need to be issued. To show
the employers of the biodiesel plants the importance of
taking the health and safety precautions in to consideration
at all time.
Results of practicing and not practicing occupational
health and safety need to be disclosed by organizations that
support the SMMEs, the department of labor and nongovernmental organizations that are interested on
occupational health and safety to all the biofuel industries
that are operating in South Africa.

VI. CONCLUSION
SMME’s remains the pillars of poverty alleviation and
employment creation. Employers many people with little or
no education, trying to make a living for themselves and
their families. It is very important for organization to assist
in the implementation of occupational health and safety in
the small manufacturing businesses. Many deaths and health
threatening diseases are caused by the results of being
exposed to safety and health hazardous from the work
places. Most of this incidents are not been investigated as
they are happening to the poor people. Many people are
being employed by this small manufactures, it’s then the
responsibility of agencies that support the SMME’s and
department of labor to pay attention in to such challenges.
More research needs to be done on the biodiesel industries
to ensure more safety measures that are needed. The
research to focus on the chemicals used and how they can
affect the users negatively and in tern of the business to
check the poor performance that can be causes by the lack
of occupational health and safety. This will be ensuring the
safety and health of all that are affected by the biodiesel
manufacturing industries.
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