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Abstract: This study was conducted in Peshawar city to investigate the present status 
of used engine oil, its re-use and recycling. For this purpose, questionnaire survey 
was conducted among vehicle owners, workshops and used engine oil collectors. It 
was found that most of the auto-workshops were not registered. The mechanics in the 
workshop were unaware of the negative impacts of used-engine oil.  Used-engine oil 
collectors were also not willing to respond properly. It was, therefore, a hurdle in 
identification of problems associated with re-use and recycling of used-engine oil. 
The survey revealed that 61.25% of used engine oil is collected. Only 15.00% of the 
remaining 37.75 is re-used and 23.75% is directly burn out. Major part of collected 
oil (23.75%) used to burn in brick kiln. On the average 61.01% vehicles owners used 
recycled engine oil. Majority of them were rickshaws and motor cycles owners. As 
the collector, dealer and personnel of recycling plants were not willing to provide re-
cycling related information, therefore the concerned drivers were asked about its 
quality. Private car owners simply complaint about its quality, while rickshaw drivers, 
preferred recycled engine oil due to its low price. As the business of used engine oil is 
increasing now a day, it is therefore, recommended to introduce proper monitoring 
system, register all workshops and recycling plants for effective utilization of used 
engine oil.  
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Introduction 

In the sphere of research, pilot study 
is an old concept. This type of study is 
usually conducted as preliminary study for a 
large scale study with the objective to find 
out short comings and hurdles, if any for 
adopting proper strategy (Van Teijlingen 
and Hundley, 2001). Pilot study is quite 
helpful in identification of suitable research 
plan. It is not only useful to save time but 
also to economize a particular research 
project (Van Teijlingen, et al., 2001). Some 
time a project is over estimated and may not 

seems feasible or it may be under estimated 
due to which it become difficult to complete 
that project within specified schedule and 
budget (Harvey, 1993; Lenth, 2001).    

Peshawar is the major and capital 
city of Khyber Pakhtunkhwa with a total 
area of 1257 Km² and more than 1.5 million 
population (Wikipedia, 2013.). The business 
of used engine oil is not confined to a 
specific area and used engine oil related 
business is scattered in the whole city. It 
was, therefore, essential to collect basic 
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information of workshops and recycling 
plants.  

Most of the researchers have worked 
on reclamation and re-cycling of used 
engine oil. But it is not known how much 
used engine oil is produced Shakirullah, et 
al., (2006) worked on friendly recovery of 
used engine oil and its characterization. 
Durrani, et al., (2008), reported that the 
addition of KOH enhances the flocculation. 
The sedimentation was increased by the 
increase in potassium hydroxide (KOH). 
They found that the recycling process may 
be enhanced by increasing the amount of 
KOH. Quraishi, et al., (2010), reported that 
lubricating oil added to petrol in rickshaw 
on the roads of Lahore is also one of the 
major contributing agents to pollution on 
roads. Similarly, in 2011 Durani et al., 
worked in refining of used engine oil at 
laboratory scale and practice. In this 
exercise, different organic solvents in 
combination with clay were tried (Durani, et 
al., 2011).   So far more than eight different 
methods have been identified and developed 
for recycling of used engine oil (Elbashir, et 
al., 2002; Josiah and Ikiensikimama, 2010 
and Hamawand, et al., 2013). Still a big part 
of this used engine oil is wasted. This is not 
only wastage of important resource, but also 
contribute to environmental pollution 
(Vazquez-Duhalt, 1989; Anoliefo & 
Vwioko, 1995).  

If someone is interested in recycling 
he has to answer some basic questions, such 
as: from where and how he/she will collect 
this? How it may be collected and what 
amount will be available, either that amount 
will be profitable or not. 

The pilot study was carried out to test the 
methodology as well as to answer the 
following questions. 

i. In Peshawar, used engine oil is an 
environmental problem or not? 

ii. Is it possible to explore all workshops 
for proper quantification? 

iii. What type of tool will be appropriate 
for data collection? 

iv. To know whether the concerned 
departments, including Motor 
Registering Authority (MRA), 
Environmental Protection Agency 
(EPA), and Directorate of Industry 
(DI), will co-operate or not for 
information sharing and data 
availability? 

v. To know the attitude of the 
stockholders, especially the 
mechanics, rickshaw drivers and the 
used engine oil collectors? 

vi. What limitations of the study could be 
faced in future? 

vii. What percentage of waste engine oil is 
re-used and recycled? 

Methods Adopted for Pilot Study 

The pilot study was qualitative as 
well as quantitative in nature as the sample 
size was kept very small. 25 workshops of 
different vehicles were selected randomly 
for interviewing mechanics and used lube 
oil collectors and vehicle owners (Table 1). 
In this way 25 mechanics, 5 each from 
rickshaws, diesel and petrol and 10 from 
motorcycles were interviewed. Initially 
questionnaire was designed, but when we 
came to know that most of the mechanics 
are illiterate, and cannot fill questionnaire. 
Therefore, they were asked in the form of 
questionnaire schedule. They were briefed 
and their responses were noted. 

To know about the public attitude, 
production of used engine oil, its re-use and 
recycling, people (drivers) were visited in 
these workshops. It is a general perception 
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that drivers and other vehicles owners are 
supposed to be available on the road. But 
contrary to the aforementioned perception, 
on the road they are always there with some 
other task in hand and are not available for 
questionnaire survey. Therefore, it was 

decided to discuss used engine oil related 
problems in these auto workshops. 

A total of 110 respondents, 
equivalent to 25% of the total visitors (Table 
2) were given questionnaire. For illiterate 
drivers, questionnaire schedule was used.  

 

Petrol
5 (20%)

Rickshaws
5 (20%)

Motorcycle
10(40%)

Diesel
5 (20%)

 
 

Fig. 1: Sampling for questionnaire survey 
 

Table 1: Sample selection for interview from vehicles owners visiting different workshops 
 
Serial  

No Type of workshop No of workshops visited Total visitor/day No of visitors 
interviewed 

1 Rickshaw 5 5*12=60 5*3=15 

2 Motorcycle 10 10*24+ 240 10*6=60 

3 Diesel 5 5*12=60 5*3=15 

4 Petrol 5 5*16 = 80 5*4=20 

5 Total 25 440 110 
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Questionnaire Designing 

To prepare questionnaire library, net 
search was conducted. The entire questions 
were simple and easy to understand. These 
were short to save the time of respondents 
and not to annoy them. Most of the items 
were close ended questions which the 
respondents only had to select the pre 
supposed reply or tick mark his reply 
making selection from the given choices. 
Some of the open ended questions were also 
included in the questionnaire for detailed 
reply. 

Wether the respondents consider the 
used engine oil as hazardous or not, and 
what type of oil the owner and mechanics 
use. Do they think about the used engine oil 
should be recycled or thrown to the 
environment and how they would like to 
dispose off the used engine oil? 

Some time they were interviewed and more 
questions were asked when deemed 
necessary. The questionnaire also includes a 
few question items about the recycled 
engine oil. How do they consider the 
recycled engine oil, how do they 
differentiated between virgin oil and 
recycled oils. 

Keeping in view the profile of car 
owners the questions were made easy to 
reply and simple to avoid any ambiguity. 

As the number of vehicle owners is 
very high and it was very difficult to 
question or contact the entire car owners. 

Collection of Data about the Number of 
Registered Vehicles, Workshops and 
Industry in the Study Area 

In order to quantify the production 
of used engine oil, it was also necessary to 

know the number of registered vehicles in 
Peshawar. For this purpose vehicle 
registration office was visited. The 
concerned office was requested to provided 
the data for the last twelve years in 
Peshawar i.e., from 1999-2000 to 2011-
12.They provided the data which was 
tabulated and processed in Microsoft excel 
for analysis. 

  The Directorate of Industries office 
was also visited to obtain the No. of 
workshops if registered and number of 
recycling industries for recycling of used 
engine oil in Peshawar. They provided 
information related to the workshops and 
service stations only. As the recycling plants 
were not registered with them and were not 
willing to share technical information.  

Processing of the Data  

The data collected from various 
sources was tabulated and processed on MS 
Excels analysis. The %age drawn and trends 
shown in the form of tables. To draw the 
conclusion and to know the trends in lube 
oils, the series and filling method of MS 
Excel was used. 

Results and Discussion 

 This study has got two main 
objectives, to design a plan for detailed 
study and to know about current status of 
reclaiming of used engine oil. Therefore, 
results and discussion has been divided into 
two major topics, plan for detail study and 
present recycling status of used engine oil.  

Plan for Detail Study 

 The results and findings of the pilot 
study carried out would be the foundations 
for making the main study result oriented in 
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future. This study will help in reducing 
errors and ensuring validity of the results. 
The following four groups of stakeholders 
were identified during the present study.  

i. Car owner i.e. the person who drives the 
car e.g. a taxi driver is supposed to be  
the owner during this study or any 
person, who was driving a car at the 
time of survey, 

ii. The mechanic who drains the used 
engine oil from the engine of a vehicle 
and stores or disposes off the used oil 

iii. The owner of the re-cycling plant or 
factory, who buy used engine oil, 
recycle it and supply it again to the 
market . 

iv. The collector of used engine oil who 
purchase it from workshops and further 
sell or supply  it to the dealer who 
further sell or supply the used oil for 
burning, re-use or re-cycling. 

 The afore-mentioned stakeholders 
are the major parts of the used oil 
management and play an important role in 
the utilization and disposal of used engine 
oil. For the first, three stockholders 
questionnaires were designed, distributed, 
filled and collected while for the last one the 
collectors and dealers were interviewed. 

It was one of our objectives to 
quantify used-engine oil production and its 
disposal. It was required to have total 
number of workshop, and average number 
of vehicles brought to a particular 
workshop. Unfortunately no system for 
registration of workshops exists in Khyber 

Pakhtunkhwa province. Only a few 
workshops belonging to branded vehicles 
were certified and registered. It is therefore, 
a big hurdle in quantification of used engine 
oil production. Besides, most of the workers 
and mechanics working in the workshops 
were illiterate. It was difficult to convince 
them for interview, questionnaires survey 
and sharing the information. It was found 
that questionnaire schedule or interviews 
was a good data collection tool. Similarly 
used engine oil collectors were also illiterate 
and hesitant to respond the question items of 
questionnaire. Therefore questionnaire 
schedule or interview was conducted as data 
collection tool.  

Recycling Status of Used Engine Oil 

During the pilot study, it was 
observed that some of the mechanics take 
the used engine to their homes for burning 
while other sell it to the collectors. Who in 
turn supply the used engine oil to the dealers 
for further supply to the recycling plant or to 
the brick kiln for burning? It was also 
observed that the mechanics and collectors 
were un- aware of the hazardous nature and 
toxicity of the used engine oil. 

Different mechanics dispose-off the 
used engine oil in different ways. Out of the 
total, 61.25% sell used engine oil to the 
collector. This goes to brick kiln or 
recycling plant.   23.75% mechanics used it 
as fuel directly. Only a fraction of 15% is 
re-used (Table 2). 
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Table 2:  Re-use and collection status used engine oil at different workshops 

S.NO Type of vehicle Total 
Mechanics Re-use % 

age 
Burn 

it % age Sell  to 
collectors % age 

1 Rickshaw 15 2 15.00 4 25.00 9 60.00 

2 Motorcycle 30 6 20.00 8 26.67 16 53.33 

3 Diesel 15 2 13.33 3 20.00 10 66.67 

4 Petrol 20 2 10.00 4 20.00 14 70.00 

5 Total 80 12 15.00 19 23.75 49 61.25 

 
 As estimated 23.75% of the engine 
oil collected by the mechanics is burned. 
Burning may be at homes as fuels and 
heating in winter. 15% of the engine oil 
collected by the mechanics is used for 
lubrication of other machines or parts of the 
vehicles. The used engine oil is re-used by 
the mechanics for different purposes. While 
at the service station used engine oil is used 
for lubricating the vehicle after washing and 
servicing. The oil they sell is transported 
partially to the re-cycling factory while the 
remaining is sold for other purposes of 
lubrication and burning as a fuel in cement 
industries and brick kilns.  

Collection of used engine oils from 
workshop is an independent self 
employment job. The collectors for this 
purpose do not require any training or 
education. They do not need any of the 
special vehicle or instrument for it. The 
things needed are good health to carry the 
container and have good bargaining skills to 
buy and collect the used engine oils from 
the mechanics. 

The collector after collecting this 
used engine oil sells it to the dealer with 
some profit. 83.33% collectors during their 
interviews told that they do not know the 

fate of the sold oil, and they were also 
unaware where do the dealers sell the oil or 
to whom they supply the collected engine 
oils. 16.66% were clear about its use. 
According to the collectors them it is used 
in brick Kilns. Collectors told that used 
engine oil is a good source of livelihood and 
they called it as black gold (Fig. 2) 

The dealers had the facility to store 
the collected used engine oils. In Peshawar, 
there are a few such dealers who maintained 
this business. 

 
 

Fig 2: Used engine oil Collector 
 

The stored used engine oil is 
supplied to brick kilns and recycling plants. 
But it was difficult to quantify how much is 
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going to recycling plant and how much to 
brick kiln as the dealers were reluctant to 
disclose their business related information.  

The business of UEO is more active 
during summer. For efficient collection, 
dealers provide bicycle and bikes to the 
collectors. Sometime, they also provide food 
and other facilities to the collector as 
incentives. 

Dealers stored this collected used 
engine oil in a poor way. The storage areas 
were not paved with concrete or any other 
material. Most of the storages are open air 
and open ground with a boundary wall to 
secure their containers. The oil spilled to 
ground is absorbed by the ground or taken 
away by runoff water, which ultimately 
leads to the ground and surface waters 
polluting it for drinking and also for crops 
and grazing animals. These depots have no 
proper arrangement for protecting the 
ground from pollution. These storage 
containers are a permanent risk and have a 
potential hazard for environment.  

Availability of Re-Cycled Engine Oil in the 
Market and its Use  
 
 Two terms are in use in the market 
i.e. virgin engine oil and recycled engine oil. 
Virgin engine oil produced from base and 
mineral oils and the term recycled oil used 
for oil obtained as a result of used engine oil 
cleaning. Uses of virgin and recycled oil are 
summarized in table 3.  Rickshaw and motor 
cycle owners widely used recycled engine 
oil. 73.33% of the rickshaw owner use 
recycled oil and 26.67% used virgin oil. The 
reason is the low price of the recycled oils 
and the rickshaw is running round the clock 
so the drivers use recycled lube oils. 
According to them it is economical. 
Similarly 76.33 % of the motorcycle owners 
use recycled engine oils and only 23.67% 
preferred virgin oil.  

  For diesel vehicle owner, only 31.51 
% used recycled engine oil while the rest 
68.49 preferred virgin lubricating oils, 
according to them recycled engine oil is not 
good for engine. 

 
Table 3: Showing percentage of re-cycled and virgin oil used in Peshawar 

   (Drivers and owners response) 
 

S.No Types of lube oil used Virgin oil 
used 

%age of virgin 
oil 

Re-cycled oil 
used %age of re-cycled oil 

1 Rickshaw 16 26.67 44 73.33 

2 Motor cycle 34 23.67 110 76.33 

3 Diesel 41 68.49 19 31.51 

4 petrol 40 55.6 32 44.44 

5 total 131 38.98 205 61.01 
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 The case of petrol run vehicle, as 
most of the vehicles are for private use only 
and rich people can afford expensive oil and 
vehicles. Therefore they usually preferred 
virgin engine oil. According to them the 
recycled engine oil are of low standard and 
can harm engine. Generally taxi driver 
preferred recycled oil. Out of total 55.60 % 
gave preference to virgin oil and 44.44 % 
used recycled oil.  

 Over all 61.01 % of the total 
respondents used recycled oil and 38.98% 
used virgin engine oil.  

 The mechanics response was also 
asked for the availability of the recycled 
engine oil in the market and its ratio to 
virgin oil. The response of different 
respondents was different for each category 
but all agreed that recycled engine oil is 
available in the market and is used with 
different ratios (Table 4).  According to 
them, almost 73.33% rickshaw driver are 
using recycled engine oil, which is followed 
by motor cycle with 66.67%. 

From the Table 4, it is also obvious 
that Rickshaw and motorcycles owners 
mostly use re-cycled engine oil, therefore, 

the mechanics also had the same experience 
and knew more about its market and 
availability. 

Comparative Status of Recycled and Virgin 
Engine Oil 

The responses of the mechanics are 
tabulated in Table 4 showing the demand of 
the customers for the percentage is the same 
as that for respondent owners. This shows 
that the demand for the recycled oils was 
67.5 percent. Rickshaws and motorcycles 
demand for re-cycled oil was 73.33 and 
66.67%, respectively. Drivers of diesel 
vehicles demand were also high as 73.33%.  

Respondents’ Response about Recycled 
Oils  

In order to know the attitude of the 
respondents about the recycled engine oil, a 
question was asked about what they knew 
about the recycled engine oils. It is 
important to know the response of the 
respondent to use of recycled engine oil, 
which is very helpful in the management of 
the used engine oil. In other words we can 
say that about the environmental protection.  

 
Table 4: Status of use of recycled oil (mechanics response) 

 

S.NO Type of vehicle Yes % age No % age 

1 Rickshaw (15) 11 73.33 4 26.67 

2 Motorcycle (30) 20 66.67 10 33.33 

3 Diesel (15) 11 73.33 4 26.67 

4 Petrol (20) 12 60.00 8 40.00 

6 Total (80) 54 67.5 26 32.5 
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During the survey, 73.33% of the 
Rickshaw owner respondents showed 
positive response to the use of recycled 
engine oil. They were with a view that 
recycled oil is cheap and affordable for 
them. They also argued that they are using it 
for quite long time and no harm has 
occurred to their vehicle.26 .67 % of the 
rickshaw owner (16 out of 60 respondent) 
did not use the recycled engine oils and 
considered it harmful for the engine. These 
26.67 % respondents change the engine oil 
to their vehicle once a month while those 
using the recycled one change the engine oil 
after 15 day but they said that if the virgin 
oil is used still they will prefer to change the 
oil twice a month as it will keep the engine 
in better condition 

The response of motor cycle owner 
was almost the same to that of rickshaw. 
76.39 % motor cycle owners are using 
recycled engine oil and considered it better 
as this can save the money. 23.61 % 
respondents considered virgin oil better and 
had the opinion that the recycled oil is 
harmful to the engine. These respondents 
(using virgin oil) change the engine oil on 
completion of 3000 Km or above millage. 

Most of the meters were found out of order 
so the respondent said they change engine 
oil after a month or two (Table 5). 

 
Owners of the diesel run vehicles 

mostly liked virgin oils 36.36% respondents 
responded that they preferred virgin oil over 
recycled one. Their opinion was that the 
recycled engine oils are not good for the 
engines. These drivers preferring recycled 
engine oil are attached with public 
transports. While the truck drivers change 
the engine oils after each 15 days and 
preferred virgin oil. Truck drivers supply 
goods to the far flange areas, change the oil 
when they reach their destination. 

Opinion of the owners of the petrol run 
vehicles was also interesting as 75.00 % 
respondents used virgin engine oil and 
change it on completion of 3000 km or 
covering more distance than that while 25% 
replied that they use recycled engine oil as it 
is cheap and affordable and it allow their 
families to strive. Mostly the owners who 
were attached to the public transport use 
recycled oils. 

 

Table 5: Response of drivers using recycled oil 

S. No Type of 
vehicle 

No of 
Respondents 

The quality is 
Good 

The quality is 
bad Reason 

Yes %age Yes %age 

1 Rickshaw 11 7 63.63 4 36.36 Re-cycled oil is cheap and 
money saving 

2 Motorcycle 20 12 60.00 8 40.00 Re-cycled oil is cheap 

3 Diesel 11 4 36.36 7 63.63 Virgin oil is better 

4 Petrol 12 3 25.00 9 75.00 Re-cycled oil is harmful for 
engine. 

5 Total 54 26 48.14 28 51.85  
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Over all 48.14% respondents used 

recycled engine oils while 51.85 
respondents preferred to use virgin engine 
oils and they change the oil on covering a 
distance of 3000 km or more and most were 
using their vehicle for private purposes. 
They considered the recycled engine oils 
harmful for their vehicles and were reluctant 
to use recycled engine oil. Some of the 
findings observed during the present pilot 
study were listed below. 

i. There was a curiosity and interest 
among the different stack holders 
about the disposal of the used engine 
oil. It was an interesting for them that 
used engine oil may have harmful 
effects on environment. 

ii. To get the real and actual number of 
the vehicles in the target area was 
difficult, and with the concerned 
department no such figures were 
available beyond the specified period. 
So this was a limitation of the present 
pilot study. 

iii. Lack of standard procedure and 
method available in Peshawar for the 
management of used engine oil. 
Everybody work in their own way 
without any restriction. 

iv. There was a good perception for the 
use of recycled oils but private car 
owners were reluctant to use it. 

v. There was no track record available 
with the concerned Govt. departments, 
including EPA, and directorate of 
industry for registration of workshops 
and other related information and 
guidelines for used engine oil 
collection and management. 

This study could be helpful for 
quantification of used engine oil and to 
know the attitude of the public towards used 

oils and disposal of the used engine oil. The 
interest and curiosity of the public about 
used engine oil was motivating and enough 
to get the idea of selecting sample and 
devising another method for comprehensive 
study in future.  

Conclusion 

The present pilot study revealed that 
questionnaire schedule or interview proved 
to be the best alternative tools for data 
collection. Until all workshops are not 
registered, they are not helpful in 
quantification of used engine oil. Record of 
Motor Registration Authority can be used 
for this purpose. The pilot study revealed 
that used engine oil is not collected 
properly. Only a fraction of the whole lot is 
re-cycled. A reasonable portion goes to 
direct burning or disposed off. This can pose 
negative impacts on environment.  Similarly 
the trend in use of recycled engine oil is 
increasing and without introducing proper 
monitoring system it may have potential 
hazard for environment. Therefore, there is 
an urgent need to address used engine oil 
related activities and regulate its collection 
and re-cycling for resource conservation and 
protection of environment. 

Recommendations 

For such large scale study, a pilot 
study should be mandatory Environmental 
Protection Agency is required to launch 
mega scale awareness and training 
campaign so that the use of used-engine oil 
can be regulated. For this, it is required to 
register all such businesses. 
The concerned department like Directorate 
of Industries and EPA are required to 
register recycling plant and brings it under 
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periodic monitoring system, along with 
provision of appropriate guidelines. 
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