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ABSTRACT

This project refers to the investigation of opinions of Karditsa municipality citizens with respect to waste
management and cleanness in their town. About 57.7% of the citizens state that they are unaware of the
municipality’s cleanness regulation, while with respect to information about waste management, 31.2% claim
to be sufficiently informed, and 31.4% have poor information. However, most citizens find the cleanness
services provided to be satisfactory (58.4%). Citizens who evaluate the cleanness services as being ‘satisfactory
to very satisfactory’ live at a distance of up to 50 m from the waste containers, and state that the containers are
emptied more than 3 times a week, while those who claim to be ‘disappointed to very disappointed’ are located
at a distance more than 50 m away from the containers and claim that waste is collected 1-3 times a week.
Almost half of the citizens are aware of containers being moved, and usually dispose of waste in the morning
and evening, while the vast majority (80.5%) denied leaving waste outside the containers when these are empty.
Finally, around half of the citizens are unaware of the amount they pay through municipal taxes for cleanness
and waste disposal.
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1 INTRODUCTION

In the past, financial evolution and urbanism together with over-consumption of products resulted in
the constant waste growth. The quality of wastes was encumbered proportionally and the produced
polluting loads, by the decomposition processes, were transmitted into the ground, air and under-
ground water [1]. Many activities focusing in certain areas result in the concentration of waste
by-products that can reach such high levels of stress and develop social reactions [2]. Therefore,
proper management of domestic wastes is compulsory, if we as a society seek after the environmental
protection and quality improvement in urban areas.

The aim of the present project is to form a wider viewpoint in relation to the attitude of the citizens
of Karditsa towards their domestic waste management. Furthermore, we are interested in system
management and how it is conceived by the citizens; more specifically, whether the citizens are
informed about cleanness regulations and waste management of their city or not; their personal
evaluation on cleanness services and how they are connected to their estimation, with respect to the
distance from the waste containers and the frequency of the wastes’ collection; at what time of the
day they dispose their waste into the containers; whether they dispose their litter beside the containers
that are empty at that time; whether they notice that the containers are being moved and whether they
litter “‘unconsciously’ streets or communal areas. Furthermore, we are interested in whether they are
aware of the amount they pay, through the public fees, for cleanness and waste collection.

2 RESEARCH METHODOLOGY
The research was carried out with the application of personal interviews. An interview is the best
way for statistical data collection [1]. The municipality of Karditsa formed the research area. Simple
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random sampling was applied due to its simplicity and the fact that it requires less possible
knowledge about the population compared to any other methods [3-7].

‘Population’ under investigation (41,411 citizens) is the total of the households of the municipality
of Karditsa. Simple random sampling presupposes the existence of a full catalog (sampling frame)
of the population data without deficiencies or reiterations [8]. The applied sampling frame was the
consumers’ lists of domestic electricity as 100% of the households in the research area have electricity.
Household use forms a classic case for using a group of people instead of persons as a sampling unit.
This is because in some cases it is more convenient and less expensive [5]. The procedure for the
member selection (from the random selected household) was therefore organized in this way to
avoid selecting the same member (i.e. the leader or wife etc.) [8]. The estimation of the population
proportion which is also the objective estimation of the real population proportion p, is rendered
from the relationship:
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The typical error of the population proportion estimation, s, (eqn (2)), without the correction of
the finite population (eqn (3)), due to the fact that both the fraction and the period of trustfulness are
small, is rendered from the following relationships:
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where ¢ is the rate of student’s distribution for the probability (1 — o) = 95% and n — 1 degrees of
freedom.

The sampling size was estimated according to the types of simple random sampling [3, 5, 7].
Although simple random sampling without replacement was applied, the correction of finite population
can easily be ignored, because the sampling’s size is smaller when compared to the N population size
[3, 9]. Since variables refer to proportions, the determination of the total size of the sample is given
by the following relationship:
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where ¢ is the rate of Student’s distribution for the probability (1 — ) = 95% and n — 1 degrees of
freedom. Due to the large size of the sample (n is larger than 50), rate ¢ is taken from the probability
tables of normal distribution for the desired probability. In fact, for the 95% probability, rate ¢ is
1.96 [5]. p = proportion estimation; e = maximum acceptable difference between sampling medium
and unknown population medium. We accept that it is 0.05, i.e. 5%.

In order to estimate the sample size, we carried out a pre-sampling for 50 people. From this, the
actual population proportion and sample size was estimated for each variable. If the size of the
estimated samples is contiguous and the total size is within the financial possibilities of the
sampling, then the maximum size is selected for the sample (385 citizens). This way, the most varied
variable is estimated according to the desired precision, whereas the rest are estimated with greater
precision than originally determined [5].



P. Karanikola & S. Tampakis, Int. J. Sus. Dev. Plann. Vol. 3, No. 1 (2008) 75

The households of the sample are then traced with accuracy (that is full name and address) with
the aid of random numbers taken from relevant tables. Personal interviews with a randomly selected
member of the family were carried out in the selected households. In case, the house was empty, or
when there was a refuse for an interview, we tried two more efforts to get their viewpoints. If this
was impossible, then we continued with the same procedure for the selection of new sampling units.
The collection data was carried out in 2003 and for the analysis, the Statistical Package SPSS was
applied. For the variables ‘rendered cleanness services’, ‘distance from the waste containers’ and
‘collection of the waste containers per week’ frequency analysis, with more than two criteria, was
carried out. The hierarchical log-linear analysis was applied.

Prior to the initiation of the log-linear analysis (in particular the hierarchical), it is intentional to
examine the size of the expected frequencies in the crossing table [10]. Large number of the expected
frequencies (higher than 20%) with rate lower than 5, but not lower than 1, run the risk of leading to
the power loss of the applied analysis [11]. This examination is carried out by control of double-
sided crossing tables through the SPSS program [12, 13].

The classes of variables were grouped, in order to satisfy the above-mentioned conditions. Our
data are classified in accordance with three criteria and express frequencies. The assumption H _ is:

H : three criteria are fully independent from each other.

It is unlikely for this assumption to be accepted, but the analysis will allow the precise level of
various interrelations and will be included in a model that expresses the data interrelations [13].

Statistic controls of optimum adjustment are used for the estimation of the corresponding degree
between the model and the data. Statistical significance shows that the examined model does not
represent the observed frequencies perfectly, whereas the statistical non-significance means that the
examined model is adjusted to the observed frequencies, respectively. %2 test is applied [14].

Log-linear analysis forms a special case of multiple regression analysis according to which one or
more variables relate to others in the framework of a multidimensional crossing table. During
this analysis, all homogrades are considered independent and any recess of the crossing table
dependent [10]. Finally, in order to interpret the impacts on the model of optimum adjustment, we
represent the data in the form of one or two-dimensional tables [14].

3 RESULTS

The city council of the municipality of Karditsa approved the new cleanness regulation with the
decision number 220/1991 (Prefecture B 27882/18-12-91), dealing mainly with the maintenance of
the city’s cleanness, public health security, proper management of waste and solid waste (packaging,
collection, removal, recycling, disposal), notification and compliance to the relevant public orders.
However, the majority of the citizens (57.7%, s = 0.0252) has poor information of their obligations
and rights, resulting from the regulation, whereas 20.5% (sp =0.0206) is informed of the cleanness
regulation. About 21.8% (s[7 =0.0211) gave no answer.

The developed relations between the waste management carrier (Local Government Authorities,
Waste Management Carrier), the operator of the production system on a daily basis (Public
Cleanness Service, Association of Local Government Authorities, Private Enterprise, etc.) and the
citizen as a user himself are expressed through four types of streams: (a) the authorization, that
defines who authorizes whom and for what reason, (b) the service, that defines who renders service
to whom, (c) the money, that refers to who pays to whom and (d) the rules, that describes who
imposes the rules and to whom [2]. The citizens, as customers of the service, should have prior
knowledge of the certain service in order that they are able to evaluate it. Therefore, an organized
system for the management of urban solid waste should take efforts to inform the citizens.
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The declared information, by the residents, about waste management in the area of Karditsa cannot
be characterized as successful. About 6% (s, = 0.0121) of the citizens answered that they are very
well informed, 10.6% (sp =0.0157) as well informed, 31.2% (sp = (0.0236) as sufficiently informed
and 31.4% (sp = 0.0237) answered that they have poor information, whereas finally 20.8%
(s, =0.0207) answered that they have no information at all.

Although the citizens state that the information they received is insufficient, it seems that the
waste management system in the municipality of Karditsa is efficient, at least as far as the citizens’
satisfaction is concerned. Therefore, 17.4% (sp = 0.0193) of the citizens found the rendered
cleanness services by the municipality ‘very satisfactory’, whereas 5.5% (sp =0.0116) described the
services as ‘disappointing’. Between these two extreme classes, there is a percentage of 58.4%
(s =0.0251) of the citizens who are satisfied with the rendered cleanness services, whereas 16.4%
(sp =0.0190) find the services ‘disappointing’ and finally very few people, only 2.3% (sp =0.0077)
gave no response.

The provisional storage system (containers) makes the first impression on a citizen about the
management system of urban solid waste and affects the whole performance of the system to a
significant degree (expense, public health, social acceptance, etc.) [2]. We tried to evaluate the whole
system using two elements; the distance one has to cover in order to reach the container and the
waste collection frequency.

We asked the citizens to give an estimation of the located distance of the waste container from
their house. About 36.4% (s, = 0.0245) of the population answered that the distance is less than
15 m, 42.9% (sp = 0.0253) answered 16-50 m, and 15.6% (sp = 0.0185) noticed that the containers
were at a distance between 51 and 100 m and finally 5.2% (sp =0.0113) estimated that the distance
was over 100 m.

Consequently, the residents of the municipality ascertain that the distance of the waste containers
from their doors is satisfactory, a fact that facilitates the waste disposal for them and therefore they
seem to be satisfied with the rendered cleanness services of the municipality.

Although it is convenient for the citizens to have the containers near to the waste production point,
the citizens do not wish to have these containers very close to their doors due to the annoying
odor and the collection of strays (cats and dogs) and insects (flies and bees), especially during
the summer. This results in the constant displacement of the containers. Approximately half of the
citizens (46.2%, s = 0.0254) notice the displacement of the containers, whereas the other
half (47.3%, 5, = 0.0255) did not notice such thing, and 6.5% (sp = 0.0126) gave no response. In
particular, the displacement of the waste containers usually occurs in neighborhoods and not in
the city center where the waste collection is more frequent and the distance between the containers
is small.

This phenomenon is related to the viewpoint of the citizens about the containers and waste in
general. A better image of the trash cans, the frequency of their collection in combination with
informing the citizens that urban wastes are not infectious and the existence of adequately designed
places for the wastes by the sidewalk could aid to the reduction of displacement of the containers
and at the same time facilitate the job of the employees of the municipality’s cleanness department.
Furthermore, a schedule regulation for the hours during which the citizens should dispose their litter
would also help immensely.

The waste collection frequency in the municipality of Karditsa can be described as ‘satisfactory’.
More specifically, 19.2% (sp =0.0201) of the population responded that they are very much satisfied
with the frequent waste collection, 60.3% (sp = 0.0250) responded that they are satisfied, 13.5%
(sp =0.0174) seems to be disappointed and finally, a small percentage of 4.9% (sp =0.0111) considers
the collection frequency as ‘very disappointing” and 2.1% (sp =0.0073) gave no response.
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One-third of the citizens (33%, 5, = 0.0240) noted that the waste containers are being emptied
5 times per week, 15.8% (sp = 0.0186) stated 6 times per week, 15.1% (sp =0.0183) stated 3 times
per week and 14.3% (sp =0.0179) stated 4 times per week. Furthermore, 3.1% (sp =0.0089) believe
that the containers are emptied once a week, 4.2% (sp = 0.0102) stated twice and finally 7.8%
(sp =0.0137) stated 7 times per week.

The relevant authority of the municipality reports that besides the daily waste collection and
emptying of containers, a nightly emptying also takes place during the weekends, when the amount
of waste increases, and also during the day when an open market is held in the city center.

With reference to transportation hours of the domestic waste to the containers, a large percentage
of the inhabitants (32.5%, 5, = 0.0239) states that this procedure takes place during morning hours.
About 10.6% (sp = 0.0157) of the population claims that they dispose their waste at midday, 8.3%
(sp =0.0141) in the afternoon, 24.7% (sp = 0.0220) in the evening and finally 23.9% (sp =0.0218)
at any time during the day.

In order to prevent annoyances, waste should not be placed too early at the collection points.
The dust track should pass at predetermined hours and days, from the collection points; this would
stimulate a positive response from the citizens. In this case, only 10% of the waste would be placed
too early [1]. The information from the public and the accuracy in the time table of the waste
collection results in the prompt waste collection from the containers which then usually remain
empty. Certain municipalities in tourist areas allow waste throwing in certain hours, otherwise they
fine their citizens.

Citizens were also questioned in whether they leave their garbage outside or by the trash-cans,
when these are empty or if they ever captured themselves littering “‘unconsciously’ streets or public
areas. Only 17.7% (s = 0.0193) answered that they leave their waste outside the container, whereas
the majority 80.5% (sp =0.0201) refused to do such thing, and we did not receive any answer from
1.8% (s, = 0.0068).

This indicates that the inhabitants of Karditsa have accepted the changes promoted by the
cleanness department of the municipality and that they are familiarized with the new methods, since
they see that these changes improve their quality of life and the image of their city. Things are worse
concerning the bad habit of littering ‘unconsciously’ streets and public areas; 54.5% (sp = 0.0254)
responded negatively, whereas 43.9% (sp = 0.0253) responded positively, while a small percentage
of 1.6% (sp = 0.0063) gave no response.

An effort to inform the citizens to place their waste inside the containers should take action. Since
waste is not compressed adequately into the containers, we should urge them to try reducing the
waste volume. Hence, with a minimal effort they will contribute to avoid ‘overflowing’ containers
and to reduce the system’s cost. In relation to the habit of littering streets, the educational culture
should in the long term improve this antisocial behavior.

Finally, the citizens were asked to estimate the amount they pay as public fees for public cleanness
and waste collection. The majority of the citizens (48.1% (s = 0.0255)) did not seem to have
knowledge about the exact amount, whereas of the remaining citizens 10.6% (sp =0.0157) estimated
the amount to be 1€ per month, 11.7% (s = 0.0164) estimated the amount to be between 1.1
and 2€, 17.7% (sp = 0.0195) estimated the amount to be between 2.1 and 5€, 5.5% (sp =0.0116)
estimated the amount to be between 5.1 and 10€ and 6.5% (sp =0.0126) estimated the amount to be
more than 10€.

Prior to the log-linear analysis application, we first examine the crossing table (Table 1) and
observe that the only anticipated frequency lower than 5 is 3.4. Therefore, no anticipated frequency
is lower than 1 and only one is lower than 5; hence, there exists no problem with low anticipated
frequencies. We further observe that there is a disparity between the observed and the anticipated
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Table 1: Cross-tabulation of the three variables.

Cleanness services

Satisfied—very  Disappointed—very

Containers’ emptying per week satisfied disappointed Total

1-3  Distance (m) from <50 Count 56 17 73
waste containers Expected count 524 20.6 73.0

>50 Count 5 7 12
Expected count 8.6 34 12.0

Total Count 61 24 85
Expected count 61.0 24.0 85.0

>3 Distance (m) from <50 Count 172 31 203
waste containers Expected count 164.3 38.7 203.0

>50 Count 40 19 59
Expected count 47.7 11.3 59.0

Total Count 212 50 262
Expected count 212.0 50.0 262.0

Table 2: Nullity controls.

k df L.R. x> Probability Pearson 2 Probability Iteration
Tests that k-way and higher order effects are zero

3 1 0.592 0.4416 0.589 0.4428 3

2 4 19.415 0.0007 18.623 0.0009 2

1 7 364.851 0.0000 483.086 0.0000 0
Tests that k-way effects are zero

1 3 345.437 0.0000 464.463 0.0000 0

2 3 18.823 0.0003 18.034 0.0004 0

3 1 0.592 0.4416 0.589 0.4428 0

k: the number of effects being zero; df: degrees of freedom.

frequencies. This means that the assumption of full independency between these three criteria
is incorrect.

The most adequate pattern for the application of the Hierarchical log-linear Analysis Program,
after the term’s removal of the third degree interaction, is the one that includes both main impacts
and interactions of the variables divided by two. The interaction is eliminated according to three
criteria, because %2 of Pearson = 0.589 is in effect with probability (p) = 0.042 and x> probability
ratio = 0.592 with probability (p) = 0.043. All of the above are confirmed by the test k-way and
higher order effects are zero and the test k-way effects zero [12]. As shown in Table 2, there is no
interaction according to three criteria, since the probability rate is (p) = 0.4428. Howeyver, there is an
interaction according to two criteria (since the probability (p) < 0.05). In the three variable pairs
(satisfaction—distance, satisfaction—number of times and distance—number of times) a significant
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Table 3: Frequencies observed and forecasted based on the hierarchical log-linear analysis.

Cleanness services

Containers’ emptying Distance (m) from Satisfied—very Disappointed—very
per week waste containers satisfied disappointed
1-3 <50 Count 56 17
Expected count 54.9 18.1
>50 Count 5 7
Expected count 6.1 5.9
>3 <50 Count 172 31
Expected count 173.0 30.0
>50 Count 40 19
Expected count 38.9 20.1

Table 4: Cross-tabulation of the ‘cleanness services’ and ‘distance (meter) from waste containers’

variables.
Distance (m) from
waste containers
Cleanness services <50 >50 Total
Satisfied—very Count 246 46 292
satisfied Expected count 233.8 58.2 292.0
Residual 12.2 -12.2
Disappointed—very Count 55 29 84
disappointed Expected count 67.2 16.8 84.0
Residual -12.2 12.2
Total Count 301 75 376
Expected count 301.0 75.0 376.0

The total number of subjects (citizens) varies according to the missing values of the considered
variables.

statistical interaction can be found. The observed and anticipated frequencies in accordance with the
hierarchical log-linear analysis are cited in Table 3.

In order to interpret the impacts, we should first represent all data in the form of three two-
dimensional tables (cross-tables). With the aid of Table 4, we can see that the citizens who evaluate
the cleanness services as ‘satisfying’ or ‘very satisfying’ live at a distance of 50 m or less from the
trash cans, whereas those who state their disappointment are located at a distance of more than 50 m.
From Table 5, we can see that the citizens who evaluate the cleanness services as ‘satisfying’ or ‘very
satisfying’ state that the containers are emptied more than 3 times per week, whereas waste collec-
tion 1-3 times per week leads the citizens to a negative evaluation. It is therefore obvious that the
distance from the containers together with the waste collection frequency form a fundamental para-
meter that should be taken into consideration by the waste management department, to achieve a
positive acceptance of the project by the citizens.
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Table 5: Cross-tabulation of the ‘cleanness services’ and ‘containers’ emptying times per week’

variables.
Containers’ emptying times
per week
Cleanness services 1-3 >3 Total
Satisfied—very Count 61 212 273
satisfied Expected count 66.9 206.1 273.0
Residual -5.9 5.9
Disappointed—very Count 24 50 74
disappointed Expected count 18.1 55.9 74.0
Residual 5.9 5.9
Total Count 85 262 347
Expected count 85.0 262.0 347.0

Table 6: Cross-tabulation of the ‘distance (meter) from waste containers’ and ‘containers’ emptying
times per week’ variables.

Containers’ emptying times

per week

Distance (m) from waste containers 1-3 >3 Total

<50 Count 73 206 279
Expected count 67.6 211.4 279.0
Residual 54 -54

>50 Count 13 63 76
Expected count 18.4 57.6 76.0
Residual -54 54

Total Count 86 269 355
Expected count 86.0 269.0 355.0

The third pair presented in Table 6 shows that when the distance from the waste containers is
equal to or less than 50 m, the citizens believe that the containers are emptied 1-3 times per week,
in contrast to those who are at a distance of more than 50 m and believe that these are emptied more
than 3 times per week. The citizens who live farther from the containers report that the containers
are emptied more frequently because greater the distance, the fewer the containers that are filled
quicker and therefore should be emptied more often. Here, we should also take into consideration the
behavior of the working staff in dust tracks, who often do not empty containers that are not filled.

4 DISCUSSION AND CONCLUSION
Since 1991, the municipality of Karditsa has adopted a new cleanness regulation and probably more
than half of its population has no knowledge of it at all. More than half of the residents state that they
have poor or no information at all in relation to waste management in their area. It is therefore rather
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obvious that there is a lack in the citizens’ information, a fact that reveals the necessity for establishing
certain communication channels on behalf of the municipality towards the citizens, i.e. through
informative brochures, advertisements in magazines, local radio and TV channels and public conver-
sation. Besides the pursued aim, such an activity would show the citizens the interest and effort taken
on behalf of the municipality to improve the quality of life within the city. Furthermore, the creation
of a bidirectional communication channel (contact phone line) for the citizens to express their
comments and complaints could lead to a constant improvement of the system.

Although the citizens seem to be insufficiently informed, they state that the waste management
system is efficient in the municipality of Karditsa. Naturally, the contact and the knowledge of
the citizens concerning the system for the management of urban solid waste refer mainly to the
provisional storage system (containers) and waste collection system (time-table of the dust tracks).
The distance the citizens need to cover to reach the containers and the frequency of the waste
collection form the two main elements through which the system can be estimated.

Citizens who evaluate the cleanness services as ‘satisfying’ or ‘very satisfying’ live at a distance
of 50 m or less from the waste containers, whereas those who state that they are ‘disappointed’ or
‘very disappointed’ live at a distance of more than 50 m. Citizens who evaluate the cleanness
services as ‘satisfying’ or ‘very satisfying’ state that the containers are emptied more than 3 times
per week, whereas waste collection 1-3 times per week leads the citizens to a negative evaluation. It
is therefore obvious that the distance from the containers together with the waste collection
frequency form a fundamental parameter that should be taken into consideration by the waste
management department. Thus, more than half of the citizens noted that the containers are being
emptied at least 5 times per week, a fact that made them declare their satisfaction concerning
the waste collection frequency.

Although it is convenient for the citizens to place the containers nearer to the waste production
point, however, the citizens do not wish to have the containers near their doors and this often results
in the displacement of the containers; only half of the citizens notice the displacement of the
containers. Clean, freshly painted containers, which could close properly and will not overflow due
to their frequent collection, proper coordination and programming for the hours during which the
citizens will dispose their waste in them, together with the creation of properly designed places by
the sidewalk for the containers, all these would immensely help to reduce this phenomenon and
facilitate the work of the employees of the cleanness department.

The disposal of domestic waste into the containers takes place in different hours of the day. The
majority (32.5% of the citizens) disposes domestic waste during morning hours. The briefing of the
public together with the precise consideration of the collection time table is expected to result in the
prompt waste collection from the containers. As a consequence, the containers will remain empty
longer and the feelings of annoyance by the neighbors will decrease.

Furthermore, when the distance of the citizens’ residence is equal to or less than 50 m from the
waste containers, the citizens believe that the containers are emptied 1-3 times per week, in contrast
to those who live at a distance greater than 50 m and believe that these are emptied more than 3 times
per week. Thus, greater the distance, the fewer the containers that are filled quicker and therefore
should be emptied more often. Here, we should also take into consideration the behavior of the
working staff in dust tracks, who often do not empty containers that are not filled. Waste leaving in
winter is not a big issue; but in the summer, the high temperatures and increased fermentation of
food residuals create undesirable odors.

The system management should therefore take into account the number of containers and com-
bine the relevant accepted load of the containers with their collection frequency. More specifically,
we conclude, indirectly through the citizens’ viewpoint, that a certain form of planning occurs in
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the municipality of Karditsa, though the system could be further improved, for example, in the
coordination of the containers’ filling and emptying, control of the working staff, etc.

Certain citizens state that they leave their waste besides or outside the waste containers when
these are empty, and more than half of the population confesses littering “‘unconsciously’ streets and
public areas. An effort to inform the citizens to place their waste into the containers should take
action, and since waste is not compressed adequately into the containers, we should urge them to try
and reduce the waste volume. The citizens need to provide minimum effort to achieve a better
situation of the containers which will lead to a significant reduction of the system’s cost and an
increase in its efficiency. Additional issues of antisocial behavior, such as littering of streets and
public areas, need a long-term strategy for increasing educational culture.

Finally, half of the citizens are unaware of the amount they pay as public fees for public cleanness
and waste collection. The question raised is how the citizens, as buyers of this service offered by the
municipality, can demand its improvement when, at the same time, they are unaware of the amount
they pay for it.
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