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Solid waste management is one of the most difficult environmental problems in the urban center of developing 
countries, where services are often grossly deficient, particularly in low-income settlements. These settlements 
often comprise a sizable proportion of the city’s area and population. Rapid urban growth, increasing population 
density, traffic congestion, air and water pollution, increasing per capita generation of solid waste, and lack of 
land for waste disposal contribute to the aggravation of solid waste management problems. Future demands will 
increase with expanding residential, commercial, and industrial sectors and increasing economic development. 
This paper aimed to examine the current practice of solid waste management programs in the city of Al-Marj, 
which is located in the central northeastern area of Libya. Various problems of wastes in past and present, waste 
minimization hierarchy and people attitudes and awareness towards’ waste management are defined. We found 
that the lack of effective relationship between various stakeholders contributes to the unsuccessful good solid 
waste management practices in the study area. Sustainable solid waste management in Libya can be achieved 
through active participation of these stakeholders.

1. INTRODUCTION

Municipal solid waste management has appeared as one of the greatest 
issues facing by many developing countries [17]. Problems in solid waste 
management of most developing countries, such as Libya, differ from those 
found in industrialized countries in terms of composition, density, political 
and economic framework, amount of waste, access to waste collection, 
awareness and attitude. The wastes are heavier, wetter and more corrosive 
in developing cities as compared to the developed cities [9]. Over the past 
50 years, the practice of waste management has emerged and currently it 
encompasses disposal, treatment, reduction, recycling, segregation and 
modification [12]. Despite increasing industrialization and urbanization, 
dumping of solid waste, particularly in landfills, remains a major means of 
disposal and implied treatment [16]. Major developments have occurred in 
landfill technology and in the legislative control of waste categories that can 
be subject to disposal by landfilling. Unfortunately, many landfills remain 
primitive in their operations. Alternative treatment technologies for solid 
waste management are available, namely, incineration with heat recovery 
and waste gas cleaning as well as accelerated composting [4]. However, 
these technologies are criticized by environmentalists because of possible 
hazardous emissions, failure to eliminate pathogenic agents, and failure 
to immobilize heavy metals. Landfill operators and contractors are also 
criticizing these technologies on the basis of waste management economics 
[12].

Different definition has been given to refer to the solid waste. Rimberg [24] 
defined solid waste as garbage, refuse and other discarded solid materials, 
including solid waste materials resulting from industrial, commercial 
and agricultural operations, and from community activities, but does not 
include solids or dissolved materials in domestic sewage or other significant 
pollutants in water resources, such as silt, dissolved or suspended solids 
in industrial wastewater effluents, dissolved materials in irrigation return 
flows or other common water pollutants. Jones and Hollier [13] defined 
solid waste as a reflection of human appraisal. Solid wastes can be defined 
as all wastes in solid form which are discarded as useless or unwanted and 
in general arise from human activities [19]. Qusus [21] defined it as any 
unwanted material that is not discharged to the atmosphere or via pipe, 
and cannot flow directly into streams or rise immediately into the air while 
others defined solid wastes can be as unwanted, or any discarded materials 
arising from human’s activities and which are not free-flowing.

1.1	 Waste Minimization Hierarchy
To prioritising waste management practices, the waste management 

hierarchy that is a nationally and internationally accepted guide has 
been used to obtain optimal environmental outcomes. It sets out the 
preferred order of waste management practices, from most to least 
preferred [30]. Environmental Protection Agency (EPA) has ranked the 
most environmentally sound strategies for municipal solid waste. Source 
reduction (including reuse) is the most preferred method, followed by 
recycling and composting, energy recovery, and, lastly, treatment and 
disposal.

This hierarchy is used as a main framework to develop waste management 
policies. Waste hierarchy which has been developed in the 1970s [7,14,21] 
was placed in the following order: Waste minimization, prevention, 
reduction, reusing, recycling, composting, incineration and disposal. Barr 
[3] defined waste hierarchy order as a waste management behavior which 
relates to recycling, reusing and reduction (Figure 1).

2.0	 METHODOLOGY

2.1	 Study Area
This study was carried out at Al-Marj city, which is located in the northeastern 
Libya (Figure 2) and lies on the coast of the Mediterranean Sea. Al-Marj is 
situated on the Cyrenaica plateau at the western edge of Jebel Akhdar and 
has an estimated population of 85,315 people as of 2012. In the last few 
decades, solid waste has been the most prominent among the multitude of 
problems in the rapidly urbanizing city of Al-Marj. In Libya, solid wastes 
are generated from domestic, commercial and industrial activities and are 
scattered at a large scale on any unused parcel of land, around buildings, 
and in open market places.
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2.2	 Conceptual Framework
The conceptual framework for sustainable solid waste management in 
Al-Marj city, Libya is illustrated in the Figure 3. The institutional, cultural, 
technical, economic and social constraints serve as the independent 
variables, while residential solid waste management in Al-Marj City is the 
dependent variable.

2.3	 Research Design

2.3.1	 Pilot Study (Pre-test)
The aim of the pilot study was to test the experimental procedure and 
the validity of the questionnaire before embarking on the main study, to 
improve reliability of the results, and to check errors and level of difficulty 
of the questions listed in the questionnaire.  Three steps were carried 
out during the pilot study.  First, the questionnaire was checked for their 
conformity to the research questions and objectives. Second, the original 
English version was translated into Arabic language for respondents to 
easily understand. Third, 21 samples of residents in the city were randomly 
selected to participate in the pilot study.  The respondents who participated 
in the pilot study were not included in the actual research. Internal 
consistency reliability of the results of the pilot study was determined using 
Cronbanch’s Alpha. The value of the reliability coefficient obtained was 
α=0.77.  The results indicate that the questionnaires for this research were 
reliable and can be used for the study.  The value of the reliability coefficient 
obtained divided the study area into four administrative units that vary in 
terms of area and proportion of the population. The questionnaires were 
then distributed randomly to the respondents.  

2.3.2	 Background of the Respondents
Table 1 provides the characteristics of the respondent based on their 
demographic background. Almost all of the respondents were Libyan 
(92.3%) compared to other ethnics (7.7%).  They were from various groups 
of age, under 20 years old (14.1%), 21 to 29 years old (38%), 30 to 39 years 
old (34.2%), 40 to 49 years old (10.2%), 50 to 59 years old (2.9%) and more 
than 60 years old (0.6%). 54.8 % of the respondents were male and 45.2 
% were female. Majority of the respondents completed the university level 
(72.4%). Government servants constitute 35.1 % of the total respondents, 
private employees (4.8%) and running their own business (7.1%). The 
others were unemployed, housewife and students. As most of them were 
unemployed, 46.7 % did not generate any income. Only 26.3 % of them 
earned more than LYD600 per month.  More than half of the respondents 
stay in apartment (63.7%), 24.3 % in flat and 10 % in semi-detached houses.

2.3.3	 Primary Data Collection
Primary data are defined as information directly collected by a researcher 
using techniques such as surveys, interviews, focus group discussions, or 
observation. Primary data in the present study that were obtained through 
surveys using constructed questionnaire were then processed, analysed and 
evaluated. This research focused on examining the constraints of residential 
solid waste management and the recycling activities in the city of Al-Marj. A 
total of 700 questionnaires with cover letter were sent out to the residents 
of Al-Marj city, who were approached randomly using a convenient random 
sampling method. The background information about the purpose of 
the research and the schedule of submission of the questionnaires were 
provided to the respondents. These steps were performed in compliance to 
the advice to produce a brief, yet comprehensive cover letter to introduce 
the purpose of the study during data collection.   

The data were collected through a questionnaire that used frequency 
and style responses to obtain information pertaining to sustainable solid 
waste management in Al-Marj city, Libya. The research instruments were 
fully tested by distributing the questionnaire to 700 randomly selected 
residents. Out of 700 questionnaires sent out to the residents, only 482 
questionnaires were returned and analyzed, yielding a response rate 
of 69% (Table 2). A total of 357 respondents were chosen based on the 
sampling table in identifying the sample size. The current study employed 
simple random sampling techniques to avoid bias and to ensure that each 
resident has an equal chance of being selected. Amin [1] explained that 
randomization is effective in creating equivalent representative groups that 
are essentially the same on all relevant variables assumed by the researcher. 
Purposive sampling was used in selecting the respondents to study only the 
performance of the residents.

The questionnaires for each area were equally distributed among the 
income group (i.e., high, middle and low income groups). The questionnaires 
were first written in English and then translated to Arabic.  The reasons for 
writing the questionnaire in Arabic include the fact that majority of the city 
residents do not understand English and to avoid any biased views on the 
returned questionnaires. These questionnaires were randomly distributed 
in four regions of Al-Marj City (East, West, South and North) as shown in the 
Figure 2. Data collections were done from January 2012 to November 2012. 
The response rate based on each targeted area in Al-Marj City was calculated. 
These questionnaires were personally distributed to the respondents in 
their homes. The respondents were provided prepaid envelopes and were 
required to return them by mail within the time frame given (four months). 
Follow-ups were conducted for those who did not return their completed 
questionnaires in time. The returned questionnaires were then analyzed.

2.3.4	 Secondary Data Collection
Secondary data are the data that have already been collected and are readily 
available from other sources. Secondary data may also be available when 
primary data cannot be obtained at all. The advantages of secondary data 
include its being economical, involves less time and effort and 
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affordability. Secondary data also allow primary data collection to be more 
specific because gaps and deficiencies will be understood and additional 
information to be collected will be identified. Furthermore, secondary data 
help to improve understanding on the problem, as well as provide a basis 
for comparison of the data collected by the researcher. Secondary data were 
collected from different sources such as articles, newspapers, magazines, 
conference proceedings (local and international), reports, and journals, and 
from accessible web sites. The obtained data were then used to design the 
research instruments to justify the findings and to correlate the results. 

All information gathered formed the basis for the evaluation in the current 
study. Secondary data were also utilized to determine the current practice 
of solid waste disposal and collection in Al-Marj City, factors behind the 
ongoing problem of solid waste management by responsible parties, method 
of disposal, role of the private sectors in Al-Marj City, the incineration 
process, and reasons for participation and non-participation of residents in 
Al-Marj City in the solid waste management. Furthermore, the secondary 
data looks into plans that may be implemented by MSWM in the coming 
years, based on two Libya Master Plans, and how solid waste disposal can 
be made sustainable. 

2.3.5	 Data Processing and Analysis
The data collected was processed by using Statistical Package for Social 
Science (SPSS) program for Windows (Version 20.0). Descriptive statistics 
were used to organize and describe the characteristics of the collection 
of data. Descriptive statistics, such as the mean score, standard deviation, 
frequencies, cross tabulations, and measures of central tendency of the data, 
were included in this study. Descriptive analysis was used to present the raw 
data into a form that makes it easier to be understood and interpreted [25]. 

How well the predicted values from a forecast model “fit” with the real-life 
data has been obtained from the correlation coefficient analysis.  According 
to Pallant [18], correlation analysis needs to be conducted to examine the 
strength and direction of a linear relationship between two variables. The 
value of the coefficient ranges from negative (-1) to positive (+1) and 0 
coefficient indicates no correlation at all between the variables.  According 
to Cohen et al (2000), correlation of 0.14 to 0.29 (+ or-) indicates a week 
relationship, 0.3 to 0.49 (+or-) is fair and 0.5 to 1.0 (+or-) indicates a strong 
positive or negative relationship. In the present study, one-way analysis of 
variance (one-way ANOVA) was conducted to compare means of two or 
more samples (using the F distribution). 

The term “chi-square” refers both to a statistical distribution and to a 
hypothesis testing procedure that produces a statistic that is approximately 
distributed as the chi-square distribution.  In this study, the Chi Square 
test used to measure whether there is a significant difference between the 
effects of two categorical independent variables on a categorical dependent 
variable. A t test for independent means was used for hypothesis testing 
with scores from two entirely separate groups of people. The assumptions 
of the t test for independent means are that the two populations are 
normally distributed and have the same variance. However, the t-test gives 
fairly accurate results when the true situation is moderately different from 
the assumptions [2].  

Reliability analysis allows to determining the extent to which a scale 
produces consistent results if the measurements are repeated.  The factor 
extracted from the factor analysis involves multiple-item scale; Cronbach’s 
coefficient alpha was used to determine the reliability of the various items 
used in the study.  It ensures that scales adopted in this study were not 
ambiguous and that all items within a factor were measuring the same 
underlying dimension. A high value of the alpha coefficient is an indication 
of greater consistency among the items for each factor and the confidence 
that the measurements are reliable. This study followed the minimum 
reliability acceptance level, where a 0.7 is considered acceptable. However, 
all the Cronbach’s coefficient alpha values obtained in this study are above 
the 0.7 minimum acceptable values.

3.0	 RESULTS AND DISCUSSION

3.1	 Perception and Knowledge on the Practice of Solid Wastes 
Recycling
With regard to the awareness of residents on recycling of solid wastes in the 
city of Al-Marj, 96.9% of the respondents were not aware of recycling solid 
waste (see Figure 4). Learning that most of the residents did not know any 
aspect about this program is disappointing. One reason for such ignorance 

is the lack of knowledge and information, which is due to the absence of 
media, communication, activities, or recycling campaigns. Read [23] proved 
that communication with the public on waste matters impacts individual 
commitment to recycling, as well as helps in managing recyclables as this 
also shows the commitment of the local authority to recycling. 

In the present study, list of sources that may make the residents aware of 
such recycling program were included. The results show that only 3.3% 
of the participants learned about recycling through television, 0.4% from 
reading national newspaper, and only 0.2% obtained information from 
local newspapers and the radio. The success of a program on solid wastes 
management requires public participation. It is stated that individual 
participation is the common factor among recycling programs, whereas 
their procedural or organizational structures vary.

3.2	 Environmental condition in Al-Marj City
The respondents were asked to evaluate the environmental condition 
in the city in which they live. Accordingly, many of them considered their 
environment is polluted (73.7%). Only 16.3% stated that their area was 
one of the cleanest in the neighborhood (Figure 5). Tinmaz and Demir [27], 
generated similar observations in their research done in Turkey. They stated 
that in a number of places in their country, the environmental condition has 
been considered as polluted. Toula [28] stated that although most urban 
inhabitants in poor countries protest the poor environmental conditions in 
their settlements, they are often not ready to organize groups to present 
their concerns to respective authorities. Gebril et al. [11] observed the same 
problem in the city of Benghazi, in the East part of Libya where they did 
state the environment conditions is very worse.

3.3	 Knowledge of Residents on How to Recycle Solid Wastes
89% of the respondents stated that they have no such knowledge on how to 
recycle solid wastes, and 7.3% stated that they only know a small amount 
(Table 3).  In a study of recycling roles within the household, Meneses and 
Palacio [16] recommended that educational programs include components 
to build ecological conscience or environmental knowledge, ecological 
involvement, and ecological self-realization among citizens. Another 
research indicated a need for environmental education in Libya [11], 
which is highly necessary in Al-Marj City. Espeut [10] stated that 61.1% of 
the respondents in their study believe that they have enough information 
on the ways to protect the environment. However, based on the survey 
responses, the author concluded that Jamaicans need greater environmental 
information. Espeut [10] recommended that the first task of environmental 
education should be to convince the public that they need environmental 
information.
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3.4	 Level of Agreement on the Importance of Solid Wastes Recycling
The respondents were asked regarding their position on recycling the 
wastes in their house. The results indicate that most residents (91.5%) 
consider recycling as a very important activity. This finding is similar to 
previous studies by Perrin and Barton [20] and Davis et al. [7] that identified 
environmental concerns as the main reason for participation in recycling. 
The residents are likewise concerned with the availability of landfills. This 
is consistent with previous studies [12,22,29] stating that recycling can be 
an option for social or environmental reasons as it extends the life of the 
landfill. 

However, less than 1% of the respondents in the city believe that recycling is 
not important. The main reasons for their disagreement are inconvenience 
and lack of facilities.  In a survey conducted in Sheffield, Coggins [5] 
similarly noted that 35% of non-recyclers cited inconvenience and lack of 
facilities as the main barriers to their participation; ‘nothing to recycle’ is a 
less common reason for not recycling. The level of participation in a scheme 
is clearly critical for success. However, the success of recycling does not only 
involves the number of participants, but also how well people participate 
[26]. Although only a small number of respondents indicated that recycling 
of solid wastes is not important, particular attention should be taken to 
enlighten them on the value of recycling.

3.5	 Attitude of Residents towards Solid Wastes Recycling in Al-Marj 
City
Attitude towards solid waste recycling was determined by providing the 
respondents with four choices in the questionnaires (see Table 5). The 
findings from the data analysis show that many residents do not recycle 
or are not involved in recycling, and 3.1% of the respondents indicated 
that they were not aware of such activities. It is reported that recycling is 
one of the cardinal strategies in managing solid waste in many developing 
countries, such as India, Brazil, Mexico, Columbia, the Philippines and 
Nigeria. However, in this city of Al-Marj, the attitude towards solid waste 
recycling is clearly negative.

Landfilling is proposed by various studies, private companies and state 
agencies as the best solution for MSW management in Greece. Some 
studies even support that landfill construction has a positive impact, since 
it enforces environmental consciousness in people. Furthermore, recycling 
activities have generally a positive social picture where social desire for 
participation in recycling and social opposition to landfill construction are 
both significant aspects to be considered [8].

4.0	 CONCLUSIONS

The results of the present study show that the authorities in charge of solid 
waste management in the city is lack of experience and effective practices 
in the process of collection, transportation and disposal of waste. Local 
authorities are still utilizing the traditional methods of collection and 
transport of waste. Waste is randomly disposed in an unsanitary open 
dumping area where no health standards are enforced. Authorities dispose 
waste without prior analysis of population increase and urbanization in the 

outskirts of the city and the waste collection process in the entire city is 
not well implemented. In addition, solid waste management in the city is 
improper and poor, while vehicles are not in good condition and require 
maintenance.

Solid waste collection should be performed at the appropriate time based 
on location and living situation; for example, solid waste from shops must 
be collected after shops close. Solid waste should not be burnt in garbage 
containers, in places allocated for waste collection, or even in the dump 
site because burning would cause air pollution and respiratory diseases 
to people living near these places. In addition, current dumpsite must be 
closed and new sanitary landfill sites have to be designed and constructed 
because the current dumpsite causes environmental pollution to Al-Marj 
and its surrounding areas. The replacement of the new sanitary landfill 
must be constructed not more than 5 km away from the city. Moreover, the 
landfill must adhere to health requirements for the control of air and water 
pollution and it also has to be in accordance with policies established to 
preserve the global environment.
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