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Abstract 

 In recent times, recycling is the order of the day eventhrough that it has dated back in the 1950s. The 
impact of waste and its attendant consequences on the environment cannot be overemphasized. Hence 
there is need for recycling to control its negative effects. There is no gainsaying to the fact that recycling 
has a good impact on the production capacity of some countries based on raw materials. For example, 
American companies rely on recycling programs to provide the raw materials they need to make new 
products. The quest for recycling in Nigeria was as a result of the high cost of raw materials hence this 
study is geared towards the utilization of waste for a new product with a study of Scientific Equipment 
and Development Institute (SEDI) Enugu as a reference point. The statement of the study is that the 
government and individuals do not know much on what a properly recycled wastes can offer in reducing 
cost of production and prices of goods which will enhance the standard of living of individuals. Some 
of the objectives of the study is to determine the extent to which manufacturers recycle their waste 
materials for greater productivity and to examine the level of awareness of recycling materials in 
organizations in the area of study. The population of 200 people were randomly selected and using 
Taro Yamane’s sample size determination, a sample size of 133 persons were selected. The researchers 
found out empirically that recycling of all sorts improves the sanitation of the environment, creates job 
opportunities and enhances the sustainability and economic development of the country. It was 
concluded that there is need to expand existing doorstep collections to all households. Also, to increase 
the number of materials collected and introduce separate weekly food waste collections. Based on the 
finding, the study recommends that the government-Local, State, Federal and private firms should start 
up recycling plants because of its obvious advantages.   
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Introduction 

Recycling saves energy, reduces raw material extraction and combats climate change. The vast 
majority of studies have found that recycling our rubbish is better for the environment rather than 
incinerating or land-filling it.Friends of the Earth has long campaigned for increased recycling and more 
recently for law requiring better doorstep recycling collections. Most households now have kerbside 
collections of recycling and the number of different materials accepted is increasing. However there is 
still a big potential for councils to improve collection schemes and maximize the benefits recycling 
offers us, by implementing the best practice outlined in this work. 
Moving Away from Landfill 

Most of the our waste is currently buried in landfill sites, which release climate change gases 
and pollute the soil and water. Nigerian law maintains we have to drastically reduce the amount of 
biodegradable waste we landfill.Local government councils must meet targets for reducing the amount 
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of biodegradable waste they send to landfill or they face big fines under the Nigerian law on waste 
management. In the face of law and increasing landfill policies, local councils are scrambling to find 
alternative ways to deal with our rubbish, such as incineration. 

However, the most effective and sustainable way local councils can divert waste from landfill 
is to implement a really effective kerbside recycling and composting collection scheme. 
Maximizing Recycling 

Doorstep services are improving, but there is still a long way to go before all local authorities 
have a doorstep collection scheme that could be considered good practice. For example in 2006/2007 
the UK recycled 27 percent of its municipal rubbish. Some local authorities are recycling nearly double 
this average, for example Rushcliffe Borough Council recycles over half their municipal waste. Other 
European countries such as Austria, the Netherlands and Germany recycle around half of their waste, 
whilst Flanders in Northern Belgium recycles over 70 percent of its municipal waste.In light of these 
examples, the recycling targets set in the new Waste Strategy for Nigeria are disappointing. It sets 
unambitious recycling and composting rates of 40 percent by 2010, 45 percent by 2015 and 50 percent 
by 2020. However, the target for 2020 was reviewed in 2010 to see if it could be more N ambitious. By 
implementing the best practice outlined in this briefing, local councils can improve their recycling rates 
so that the average rate exceeds the target of 40 percent recycling by 2020, which will demonstrate to 
the government that we can aim even higher in the future and catch up with the rest of our neighbouring 
countries even Europe. 

At this point, let us look at some definitions of the concept “recycling”. 
Recycling is the process of converting waste materials into reusable materials and objectives. 

It is an alternative to conventional waste disposal that can help material and help lower greenhouse gas 
emissions. Wikipedia.Recycling is processing used materials (waste) into new products. This is done to 
reduce the use of raw material that would have been used. Recycling also uses less energy and great 
way of controlling air, water and land pollution. www.eschooltoday.com  

Recycling is a process of treating objects or waste materials so that they can be used again. By 
so doing, it helps to protect our environment. Agu 2016.  
Statement of the Problem 

Both the state Federal Government and individuals do not know much on what a properly 
recycled wastes can offer in reducing cost of production and prices of goods and at the same time 
enhancing standard of living unlike in the western world. It is based on this short comings that this work 
is based to harness the importance of recycling and recommend ways forward. 
General Aims and Objectives 

The study examines starting up a waste recycling plant in manufacturing firms in Enugu and 
Ebonyi metropolis. The paper is essentially embarked upon to investigate how organizational wastes 
can positively be used to reduce cost of production and prices of goods. It is expected to be significant 
to both States, Federal Governments, individuals manufacturers, researchers and the general public. 
Specific Objectives Are 
•  To determine the extent to which manufacturers recycle their waste materials. 
•  To determine the level of awareness or recycling waste materials in organizations in Enugu and 

Ebonyi States. 
•  To determine the extent of application of organizations recycled materials. 
•  To identify the prospects of waste recycling in manufacturing firms in Enugu and Ebonyi States. 
•  To ascertain the perception towards waste recycling drivers in manufacturing organizations in 

Enugu and Ebonyi State Metropolis. 
Review of Literature 

The review looked at waste recycling in organizations from both conceptual, theoretical and 
empirical view points. It is pertinent to note that before considering the body of literature, the research 
on waste recycling has not fallen exclusively within Nigeria domain but cut across some other countries 
of the world like America, England etc. Waste recycling is an issue that is usually associated with all 
sections of the economy and particularly manufacturers because of its obvious advantage. Researchers 
have undertaken extensive efforts in studying waste recycling (example Okeke 2013, Dalton 2014) from 
the concept of cost reduction in production and prices of good. The present discussion, however, will 
concentrate primarily on issues associated with starting up waste recycling in Nigeria manufacturing 
firms. 
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Scope of the Study 
The study covers waste recycling plant from a conceptual, theoretical and empirical view 

points. It will be geographically limited to some selected firms in Enugu and Ebonyi States. Personnel 
of management cadre constitutes the population of the study. The sample size will be determined using 
Taro Yamane formular for finite population. 
Population of the Study 

A population of 200 people were randomly selected from both states. 
Sample Size Determination 

In order to determine the sample size, Taro Yamane’s statistical formular for sample size 
determination was used. The researchers used 5% level of significance, and it was thus determined; 
n =    N 

1+N(e)2 
Where n  =  sample size 
N  =  population 
e2 =  margin of error (5%) 
n =  200 

1+200(0.05)2 
N =  200 

1+200 (0.0025) 
n  = 200 

1.5 
n  =  133 
Questionnaire Distribution 

Questionnaire and oral interviews were granted to the above number. Out of 133 questionnaire 
that was given, only 3 were wrongly filled. 
Method of Data Collection 

The method for data collection will include primary and secondary methods. Basically, we shall 
use questionnaire instrument and oral interview to complement for primary data gathering. The 
questionnaire will be administered randomly based on the selected personnels in both States Metropolis. 
Methodology 

A survey research method was employed as a self administered questionnaire prepared for this 
study on five point likert scale. The sampling frame for the study was from two states, (Enugu and 
Ebonyi). The population of the staff and other individual is 200 of which 133 were sampled using Taro 
Yamene’s statistical tool for sample size determination. 
Why Recycle? 
1. Recycling saves raw materials 
Recycling reduces the need for raw materials such as metals, forests and oil and so reduces our impact 
on the environment. The level of consumption in the UK is already having a significant impact on the 
environment and communities across the world, and they are consuming an increasing quantity of raw 
materials. 

Extracting virgin materials is a key cause of global habitat loss. For example, demand for paper 
and cardboard is threatening ancient woodlands. Virgin material need to be refined and proceeded to 
create products, requiring vast amounts of energy and the use of polluting chemicals further causing the 
destruction of habitats. For example, making one tone of aluminium needs 4 tonnes of chemicals and 8 
tonnes of bauxite (the mineral ore), and it takes 95 percent less energy to make a recycled aluminium 
can than it does to make one from virgin materials. On top of materials needed, the creation of waste 
slag and the large areas of land required for industrial smelting cause considerable environmental 
problems. 
2. Recycling reduces our impact on climate change 

Although recycling uses energy, overall it reduces climate emissions, as recycling a material 
generally uses far less energy than manufacturing from virgin materials. 

This conclusion is confirmed by many studies, including a recent study done for the 
Government by the consultants ERM and a study carried out for the government-funded Waste and 
Resources Action Programme (WRAP). The WRAP study assessed the relative greenhouse gas savings 
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associated with current UK levels of recycling for paper/cardboard, glass, plastics aluminium and steel, 
and concluded: 

“The UK’s current recycling of those materials saves between 10-15 million tones of 
Carbondioxide (Co2) equivalents per year compared to applying the current mix of landfill and 
incineration with energy recovery to the same materials. This is equivalent to about 10 percent of the 
annual Co2 emissions from the transport sector, and equates to taking 3.5 million cars off UK roads”. 
For example, if you recycle waste paper you save three times as much energy as is produced by burning 
it to produce energy. Recycling plastic saves five times the energy created by burning it. 
3. Recycling Costs Less 
The costs of different waste management techniques are subject to many variables making it difficult 
to distinguish between them in purely economic terms. However, when comparing landfill, incineration 
and recycling, recycling has considerable economic merit. 
4. Recycling Generates Cash 
After collection, recyclables are separated and baled at materials recycling facilities ((MRFs) and sent 
to reprocessors such as paper mills, glass works or plastic reprocessing plants where the waste is 
processed for use in new products. Although it costs local authorities money to collect recycling, the 
materials generate income when recycled and sold. This money can be fed back into the waste collection 
budget. 
5. Recycling Creates Jobs 
The process of recycling and composting, from kerbside collection to the sorting and reprocessing of 
recyclables, creates more jobs than incineration and landfill. There is still a huge potential for growth 
in the reprocessing sector, particularly in areas with strong manufacturing industry. 
In Nigeria, studies have estimated (conservatively) that for every tone recycled 5.9 jobs are suppose to 
be created. This figure doesn’t supplement jobs also created down the line, which have been estimated 
as one additional job for every position created at the reprocessing stage. It has also been suggested that 
recycling newspapers creates three times as many jobs as incinerating them and 9 new jobs be created 
per 1000 tonnes recycled in kerside collection and sorting schemes. 
Source: NDE Journal 2013. 
6. Recycling Helps us Toward Sustainable Living 
For householders, recycling is one of the easiest ways they can reduce their impact on the environment 
and it is often the first such action they take. It introduces a “green” consciousness to daily life. Making 
people think about the impact of their consumption and production of waste can help to encourage us 
to make lifestyle decisions to reduce the waste we create and our impact on the environment. Recycling 
also creates a cyclic way of living rather than the current linear model, and this change is essential for 
reducing our impact on the environment as a whole, and will help us develop sustainably. 
7. It serves as a training centre for young school learners. 
8. It helps in industrial fabrication and dispersal. 
What Happens to Recyclables 
•  Glass bottles become new glass bottles. 
•  Aluminum cans are turned back into aluminum cans, and can be recycled almost indefinite. 
•  Steel cans are used in other steel products such as ‘car parts and construction materials, and can 

also be recycled over and over again. 
•  Plastic bottles are recycled into carpet, clothing, auto parts, and new bottles. 
•  Paper is recycled into new paper. Some grades of paper can be recycled up to seven times. 
Did You Know………………. 
•  Nearly 90% of what we throw away could potentially be recovered through reuse, recycling or 

composting. 
•  More people recycle than vote. 
•  There are roughly 9,000 curbside recycling programs and 12,000 drop-off centers across the 

country. 
•  Some communities currently recycle and compost more than 60% of their waste e.g Abakaliki. 
Findings 
From both the empirical and primary sources of data collected it was observed that recycling of all sorts 
improves the sanitation of the environment, creates job opportunities and enhances the sustainability 
and economic development of the country. 
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Conclusion 
Best practice kerbside recycling collections have an important role to play in reducing our impact on 
the environment and climate. 
Friends of the Earth urges local authorities to improve their recycling rates by taking the following 
steps: 
•  Expand existing doorstep collections to all households. 
•  Invest in reaching ‘difficult’ properties e.g. high-rise, high-density and remote rural homes. 
•  Increase the number of materials collected and introduce separate weekly food waste 

collections. 
•  Invest in providing a good customer care service for householders so that they are encouraged 

to take part in the scheme and recycle as much of their waste as possible. 
Recycling Process in Enugu State 
A Study of Scientific Equipment Development Institute (SEDI) Enugu. 
The plant is situated at Akwuke by the Western part of Enugu State in Enugu metropolis. The coverage 
of the plant can measure about 100 hectares of land with economic trees surrounding both inside and 
around the plant. This is a Federal Government Institute with the primary aim of recycling waste 
materials to useful items (products) for economic purposes and satisfaction of people/ beneficiaries. 
They have divisions or segments for transformation / production. 

In this work, we will discuss plastic recycling and waste to waste plant recycling. 
In setting up this plastic recycling centre or plant “plant recycling” we need the following: 
Waste material for example, broken plastic waste materials which will be collected and placed 

inside a crushing machine through its hopper. The machine will shred the plastics into pieces (chips) 
which will then be transferred into a plastic recycling machine that is known as the extruder. The 
extruder will now grind the chips and melt it into a cable like shape that will pass through the die head 
machine. This formed materials from the die head machine will pass through the cooling water trough 
to enable the formed materials to cool. Thereafter, the cooled materials will be channeled through the 
brush which is an apparatus that will brush off the water particles and then through the blower machine 
which will blow off any other water particles that was not brushed out by the brush. 

After this process, the formed material will be sent into a cutting machine which will cut the 
materials into palettes which will now be sent to the production plant for usage for the production of 
any plastic items. Thick materials will be crushed first in bits before sending it to the extruder for easy 
melting. 

In the use of satchet water waste water proof under “waste to waste plant”, the process like in 
plastic recycling is the same only that after the collection of the waste materials, “satchet waste water 
proof” will be placed inside a wet miller machine which will help to dry off all the remaining water in 
the water proof after it must have been grinded into pieces and dried up all water droplets. Then, it will 
be shreded and collected and the extruder machine then takes it from there until the process is 
completed. 

There is what is known as master batch material for colouring. This adds colour of any choice 
to the end raw material which will be a factor to the colouring of the output (product) e.g yellow, blue, 
back, green, orange leathers. It should be noted here that some impurities may enter with the raw 
materials into the machine for processing; industrial net or filtering net is the apparatus with which to 
checkmate such impurities. Industrial/ filtering net functions to ensure that all associated impurities 
either from the material or machine is sieved out for a total quality raw material devoid of defect for a 
better output (product). It is a very thick net fixed on the die head machine for the filtering. The thickness 
of the net makes it impossible for an ordinary scissors to cut it. 

The next level after the raw material production is in the recycling processing plant. Here the 
raw materials will be melted and the film blowing extruder machine will blow the melted material using 
air compressor which will move the blown material through the rolling device that will now return the 
rolled leather as a finished product to the final stage which is the collecting of the rolled material from 
the metal roller If you want to print or customize the leather, you will send the rolled material (leather) 
to the printing machine and use stereo rubber to write your letters. This stereo rubber is like a plate 
which will be fixed on the printing machine and you add ink or chemicals. Once you instruct the 
machine, the printing on the leather will be adequately accomplished. 
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After this stage’, the rolled leather will now go through the process of cutting and sealing with 
the aid of cutting and sealing machine which will give the material (leather) the type and shape of the 
product e.g handless, handle, small size, big size etc. 

Finally, the ones that need to have handle will further go through the punching machine which 
will now give the leather a perforation for handling. There is another film blowing extruder machine. 
This machine is basically used to blow bigger leather bags like the ENSWAMA waste bags and its 
likes. 
PLASTIC PRODUCTION SECTION IN EBONYI STATE 
The products of this section from raw materials include: 
•  Jerry cans 
•  Skeleton materials for medical teachings 
•  Handles for magnifying glasses 
•  Cases for electrical components e.g Ameter 
•  Hangers 
•  Plastic cups 
•  Abacus bearing etc. 
Raw Materials: The raw materials for this section are: 
a.  Virgin material from petro-chemical industry e.g Eleme petro-chemicals. It is virgin because it 

has not been used or recycled for any other product. 
b.  High Density Polythelene (HDPE) 

The High Density polythelene is used as a raw material because of the nature of the output 
(product) which is normally of high quality and thick because of the nature of its usage e.g. 
water butter, drums, gallons, hangers, plastic chairs etc. 

c.  PET (Polythelene theraplethalcate) is a kind of raw material that is basically used for the 
production of preform bottle. Injection machine plus PET is used to produce preform bottles. 
Subject stretch blowing machine will be used to get different types of litres eg 25 ltrs, 50 liters, 
75 lites and etc. Polystatlene is not elastic therefore it is mostly used in the making of plastics. 

There are three divisions of this section: they includes: 
i.  Machine 
ii.  Material 
iii.  Mould 
Material: Note should be taken that materials are normally and naturally white in colour except that 
you add colourant of your choice hence the output will come out in that colour. 
Mould: This is the most important of the 3Ms because it is what gives you the products shape, size and 
style. We have customized and un-customized moulds. The materials for the product comes from the 
hopper which will directly send it through the channel to the mould where the mould will collect same 
(raw material) and close up for few minutes and form the stipulated product. Once the product is formed, 
it will be removed out from the mould hot so that the un-wanted parts will be chopped off otherwise if 
allowed to cool, it may be very difficult to be chopped off. 
TYPES OF MACHINES 
There are majorly two types of machines which are used for moulding. They include: 
a.  Blowing machine 
b.  Injection machine 
Blowing machine is used to blow the materials to form its shape. The machine pin will help the opening 
of the mouth to form its shape especially with the production of jerry cans, butters, drums etc. 
Injection Machine is used specifically for productions which does not involve blowing. Examples are; 
plastic chairs, hangers, plastic windows for cars, plastic glasses etc. 

These machines must steam for at least 1½ hours to get ready for production at a temperature 
of between 180°C and 200°C respectively for various types of products. Each machine has its own host 
through which water is supplied to the machine to reduce the heat of the temperature of the mould and 
make the production easier. The water through the host to the machine will equally help to demarcate 
hot zones so that the materials will not melt inside the hopper. Once the raw materials are placed inside 
the hopper, it is conveyed to the mould through the barrel’s nuzzle which will now be transferred to the 
mould itself for the production of the product. 
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Importance of Recycling  
- Recycling is very important as it helps to eradicate the huge harmful chemicals and greenhouses 

gasses waste materials could use to our natural environment because of the release of rubbish 
from the landfill sites.   

- Recycling helps to reduce the pollution caused by waste. It reduces the need for raw materials 
so that the rain forests can be preserved. 

- Recycling is important as it makes the environment a cleaner place, conserving materials, 
saving energy and reducing the amount of gabbage in landfills.  

- Recycling materials help the environment by reducing the use of natural resources.  
Recommendations 

The Local, State, Federal Government and private firms should start up recycling plants for the 
following reasons: 
1.  Environmental sustainability and development 
2.  Job creation 
3.  Apprenticeship for small business entrepreneurs 
4.  The Federal Government should grant loans to private investors who would like to go into the 

business. 
5.  There should be adequate power supply. 
6.  There should be subsidy on raw materials to be recycled. 
7.  There should be government reserved dumpsites for general collection of waste materials for 

recycling. 
8.  People should be trained on the process and benefits of recycling. 
Finally, averagely, setting up a modern recycling plant will involve amount not less than two hundred 
and fifty million (N250,000,000.00) only because of the heavy duty machines that are involved.  
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