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ABSTRACT

Waste handling is one of the greatest challengeisgahumankind in modern times in spite of the nroue
technological advancements that the world has épezd in recent times. The issue of waste managisia
major problem confronting Ghana with detrimentdéets on the nation’s economy, health of the aitigeand
the social standing of the nation among communftyhations. This problem is of keen concern to Ghana
particularly when it is clear that Ghana is onetlt# nations in South Saharan African with the paérof
becoming a major tourism destination to many nati®the world over. The study therefore sougtitémtify

the logistical issues that confront the most indogs metropolis of Ghana - the Tema Metropolitessémbly
(TMA), in the management of waste within the metidap The researchers employed a combination oplem
random and purposive sampling techniques to coratoss sectional survey on 182 samples during dhduct

of the study. The study found that waste managewwmipanies operating within the metropolis seripletk

the desired logistics to execute their mandatemeftiring a clean city. The study further estabtishadequacy

of household waste collection bins as the key tamsthat the waste management companies lacked. Th
therefore prevents households from separating wasiethe various components for easy managemeanbd
debris, plastic solid waste, paper waste, bottlass/metals as well as old clothes were the magtengenerated

in the TMA. The study concludes that there is aegal lack of key logistics (waste collection bitrsicks and
site technologies) to manage waste in the Temadgdelitan Assembly.
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1.0 Introduction

“Waste handling is one of the greatest challenges§ humankind in modern times in spite of the arous
technological advancements that has been expedancecent time. Technology alone has not been bl
effectively control waste generated in communitiegldwide. Rather, it appears that new technologiesg
new types of waste into the environment to addéocomplex accumulation puzzle” (Kwawe, 1995: ¥8aste
management is the collection, transportation, @siog, recycling or disposal, and monitoring of t®as
materials. The term usually relates to materialsdpced by human activity, and is generally undenato
reduce their effects on health, the environmerdesthetics. Waste generally involves solid, liggiaseous or
radioactive substances, with different methodsfaatds of expertise for handling each.

“Recent events in major urban centres in Africaehaliown that, the problem of waste management dwmmnie
a monster that has aborted most efforts by cithaittes, states and federal governments, and gsimfeals
alike”. (Onibokun, 1999: 2).

“As industrialized countries run short of sites fumping waste, the need to recycle more rubbistwgr
increasingly urgent” (Chazan, 2002; 1).

Events of the 20th century and early into the Z&sttury however indicate that waste, in whatevemfor
classification: solid, liquid, or toxic, has beconae major consequence of modernization and economic
development. It is well known that until recenthe Rhine in Germany and most of the rivers irtdni had
dangerously high levels of nitrate, coal and irepakits as a result of chemical and/or toxic wdstaped into
them from iron and steel industries. In most ofstheleveloped countries such as Britain, USA, Ickland
France there has been a tendency to rely on l&ntilreduce waste accumulation, which comparedtter
means of waste disposal like incineration and catipg has the ability to contain and dispose greate
proportions of waste produced and seemed to bévedialess costly (Kwawe, 1995: 53; Chazan, 200R:
However the current upscale in issues related ndfilés sites such as pollution of ground water,0fNn my
backyard”, and competition for housing developmeainplexes raises questions as to the sustainability
landfills as a panacea to waste accumulation pnoble developed countries (Kwawe, Chazan and Bakal,
2003). Kwawe (1995: 54) reports that by 1995 h&k anillion tons of waste generated in central Lomavere
being transported for a distance more than 64 lilens to be dumped because all dumping sites itraten
London were full. Botkin and Keller (2003) also pbto the same problem involving the cost of cangton,
transportation and managing landfill sites in theAJand warn that the USA may be close to runningadu
landfill space because of the sheer amount of egfugsduced on daily basis. There is neverthelessadl group

of countries namely Austria, the Netherlands, aedark, that have evolved necessary managemerdgses
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to efficiently resolve the waste disposal probleynessentially coaxing their citizens to separaggrtiomestic
solid waste into glass, paper and plastic categotl@ereby enabling easy collection and subseqrexrge.
According to the Institute of Waste Management, tékycles only 11% of its household waste, Italy Spain
only 3%, Netherlands 43%, Denmark 29%, and Ausi# respectively (IWM cited in Chazan: ibid).
Developed countries are not the only ones struggliith rapid accumulation of waste.
Whilst in the past, solid, liquid and toxic wastembsal was perceived as problemsweérdevelopment, today
the questions of urban waste management and bgstatethose oénvironmental degradation pose some of the
daunting tasks facing African countries. AccordingOle Lyse (2003:1), 9 out of every 10 Africaniestare
facing serious waste disposal problems. Indeedsibthiese days to some towns and cities in Ghatlaeveal
manifestations of the waste management problem asdieaps of uncontrolled rubbish bags, polythegs b
and unmanaged disposal sites constituting a hiaitard to residents who live near the dumping.sites
This situation is not so different in many otheuntiies in south of the Sahara. In South AfricamBa and
Zimbabwe rubbish bags is a major eyesore (Chaf#)®2:2; Lyse, op. cit: 1;Wetherell, 2003: 1). SoAfhicans
refer to black polythene bags as the “national 8dWecause it blights landscapes and can be sa®girtg on
fences, in gutters and blocking drains (Chazangibp.1).
In Ghana it has been infamously dubbed “the Faflfeistmas bag” because it is the most common pehgh
bag used by shops and roadside vendors when ocbgser their goods which, inevitably end up in gatte
drains and high voltage electric lines.
1.1 The study focus
The issues of environmental challenges causeddifidient waste management strategies are moreoprared
in Africa for that matter Ghana. This study therefeeeks to explore the various logistics challerniggbedded
in the management of urban waste in Ghana wittcasfen Tema Metropolitan Assembly. For the purpafse
our study, we would limit our selves to solid wastanagement which is a kind of waste mostly geradray
households.
1.2 pjectives of the study
The study seeks to:

(1) Identify the types of waste that Tema Municipal &sbly deals with

(2) Investigate the role of various stakeholders inntamagement of waste in the Assembly.

(3) Analyse the logistical challenges that confrontAlssembly in its waste management efforts.

2.0 Literature Review

2.1 The waste management scenein Ghana: the socio-cultural milieu

In the Ghanaian societal settings, cleanlinessaadly embraced as a virtue but most of the tineeprception

of cleanliness is restricted to one’s immediateiremsg with little care for what happens outside’si@usehold.
The belief is that the state will take care of ¢farnence one should not be bothered. This kindiehttion has
some historical underpinning since in the colodiays; Ghanaians were alienated from events tht ptace
outside their homes Tsiboe et al (2004). Moreosanjtation and its related issues were seen gsréiserve of
the colonial administration that usually employaditary officers to take care of the environs (Kiend999). In
general terms, Kwawe (1995), Benneh (1993), Agl{@@93) and numerous researchers have proved how
traditional beliefs and practices in Ghana are dot fpro-environmental. There are for example dozsns
folklores and myths about environmental protectma good sanitation and hygienic behaviour. Théhear
regarded as ‘mother god’ and must be treated vétlerence hence explaining why the rural folks gee i
expedient to separate waste to avoid contaminaltaiher god'. In a sense, poor waste management and
unhygienic conditions in the communities in thearrkareas are often traced to the new wave of wblmre in
Ghana. This new wave of urban culture has beerssitated by economic hardships, and high urbanlptpn
growth rates in Ghana from the 1980s onwards (Kert®99: 2). Since the 1980s, urban populationhar@a
has been growing by 3.9 % on the average per aifAoms, 1989: 12). The econometrics assumption uttaker
invented ‘U’ argument is that urban populationdtually good for the environment since it meansnanease in
urban productivity which in turn leads to the aahility of funds earmarked for environmental health
improvement (Ayres; 1998: 139). On the contrarythie case of Ghana, this assumption is an illusive since
the growth in urban population has led to unempleytr{because the rural folks who migrate to urbamtres
come with virtually no skill). The consequence hitis untold pressure on the limited infrastruetbence poor
environmental and sanitary conditions in the citiise other facet of the perception and attitudeatds waste

is the way the educated ones perceives it. Itii®qare to see young graduates who have the &ispita work
with anything connected to waste. In the 1960s &g] it was even considered to be a stigma to wuittk the
ministry of local government and the TMA since thagal directly with local politics and environmeingand
sanitation issues. Even though civic awarenesgedadientation have largely suppressed this mentaifficial
records indicate that the TMA still lacks the regiigi personnel to conduct its work in waste hamggindicative

of the fact that the problem may still exist on acm lower scale (Post and Obireh, 2003; Porter E9%@v).
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2.2 Interface between logistics, the environment and solid waste management

The interface between logistics and the environnvent- a — viz waste management embedded in theeval
adding functions a firm performs. Adapted from @@orM.E. (1985)’s, value chain concept, illustratbs
resource conversion and pollutant generation oalaliips. As resources are used to create desiil@tbst
pollutants are implicitly produced as byproductsimy each step of the integrated supply chain macEor
example, packaging is used to protect the produots damage and is an undesired item once the ptedue
consumed. Proper management and awareness of Wirenenental implications of logistics activities rca
significantly reduce the negative impact. Integmgnvironmental management means that every etamére
corporate value chain is involved in minimizing fiiren’s total environmental impact from start tmih of the
supply chain and also from beginning to end of gheduct life cycle. Managers must reassess thgistias
decisions in such a way that they can respond padts coming from other functions such as markegind
manufacturing and from external sources such agalernment and the consumer. Logistics managess |
critical role in the company’s environmental managet programme because their decisions, thougltatfe
by other functional decisions in the supply chdiaye a direct impact on the environment. Logistiesisions
intimately interact with other business functiolrsventory management, for example, is an imporgart of
logistics from purchasing all the way to servicetpananagement. (How—Jan Wu 1995:20 -38). The emgdi
for logistics managers is to determine how to ipooate environmental management principles into thely
decision-making process. (Aron,1994) intimated tRaramount to accomplishing this is understandimg t
trade-offs between environmental impact and optsnaply chain efficiency.

Environmental issues involve matters of public @ncwhich can have a negative impact on the natural
physical environment (Porter M.E. 1985). Environtaéiam has been characterized as the most signiffoace
shaping most economies, as well as the most immogaue facing business during the 1990s. Soneocate
executives, in fact, believe that the 1990s wilthe "decade of the environment." A similar sentitqgervades
the logistics discipline. T.A. Fes{ 1992) argued that "for logistics, the envireminwill be the issue
of the 1990s”. Likewise, according to Cooke (1991he issue of the times for logistics manager be to
handle the burgeoning environmental restrictionsased on transportation and distribution.”

Similarly, Cavinato (1991:32) suggests that pupliticy in the 1990s is likely to emphasize enviremtal and
social considerations, rather than economic onbe.gfowing importance of environmentalism is sutgpgbs$o
have two major impacts on logistics managemens thjoadening of the scope of logistics, and 2)nélnénce
on the way logistics managers do their jobs. Wébkpect to broadening the scope of logistics, tlgstics
discipline has generally focused on transportatiwarehousing, inventory management, and so on, tien
perspective of forward distribution, i.e., produterconsumer movement of products. Because of
environmentalism, the concept of "reverse" distiiny that is, consumer-to-producer movements,bdeome
more prevalent. In fact, the Council of LogisticeuMigement recently sponsored a research projagtifiacon
"reverse logistics", which is defined as "...a#luss relating to logistics activities carried ausource reduction,
recycling, substitution, reuse of materials, anspdsal.” As pointed out above, environmentalisnt halve a
tremendous influence on the way that logistics rgarado their jobs. For example, concerns aboid salste
disposal have caused firms to develop more effipaskaging and to recycle packaging materials.
2.3Theway out of logistics challenges and environmental menace

Reverse logistics, a fairly new concept in logstibas gained increasing importance as a profitabk
sustainable business strategy and a way out ofldpistics challenges that confronts companies dre t
environmental menace posed by companies’ activitiese strategic factors consist of strategic costerall
quality, customer service, environmental conceamsl legislative concerns. The operational factorssist of
cost-benefit analysis, transportation, warehousspply management, remanufacturing and recyclamg)
packaging. Insights about these factors togethen foe state-of-the-art knowledge about the keysutwessful
design and use of reverse-logistics systems. ReVegsstics is a process in which a manufacturstesyatically
accepts previously shipped products or parts fragva point for consumption for possible recycling,
remanufacturing, or disposal. A reverse-logistigstesm incorporates a supply chain that has beessigued to
manage the flow of products or parts destined donanufacturing, recycling, or disposal and to ws®urces
effectively. Reverse logistics has received a gdetl of attention from operations managers andpemy
executives. The issues surrounding functions, obllanmlifferences between forward and reverse dpesat
cost, and other general information about revergestics have been described by Kopicki et al. B]|98ohlen
and Farris [1992], Sarkis [1995], Stock [1992], arderry et al. (1995).

2.3 Logistical challenges (issues) in urban solid waste management

2.3.1 Collection and Transport

Transportation of waste from households, factoréesl other generation sites is a growing problehe fapid
urbanization of much of the developing world lealitke time for adequate layout and planning; maxfythe
most rapidly growing parts of cities are at theigegry of existing settlement. Garbage dumps, \iliir
associated disease, odor and frequent fires (irestases) would ideally be located on suitable Emdy from
the most densely populated areas. These areaseamning harder to find as population urbanized and
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municipal traffic increases; the transportion ofsteabecomes longer and more time-consuming, andftne
more expensive and less efficient. Many communigesploy neighborhood-level collection points, where
households are responsible for transport to thestea point and the municipal or private enterptis@msports
the waste from there to the ultimate disposal locafTransport also relies on operational vehicéesl frequent
breakdowns coupled with parts shortages can imiaehibllection vehicles for extended periods ofirdNEP
(1996) estimates that in cities in West Africa,tap70% of collection/transfer vehicles may be oluaction at
any one time.

In areas where there exist collection services Wwhémnove waste from individual households or ssreeften
there are no standardized containers used to weste prior to pickup. Headley (1998) states thaarbados,
there are no containers designated by municipgldrecollection companies to “set out” waste follezdion; it

is up to individual residences to designate somedaollection container. Frequently, these deesiic barrels

or discarded oil drums, however the majority of $eholds simply place grocery bags full of wastehenstreet

to await collection. There may be physical dangersvaste workers in dealing with the former; weathe
animals, and other disturbances prior to collectioraten the integrity of the latter. In an exaation of current
problems in Kenya, Mungai (1998) agreed that thst ftep in “sanitary and efficient” waste managetmaust

be to ensure that all households use some fornombsion-resistant container with lids in orderfaailitate
collection. Lidded containers would exclude mosina pests, reduce the amount of rainfall soakimig i
garbage and help to reduce trash blowing about@street.

2.3.2Natur e of waste and logisticsimplication

A higher solid waste density has many implicatiéms the ‘traditional’ methods of collection and pisal;
collection and transfer trucks which are able thi@ee compression rates of up to 4:1 in indusiéai nations
may achieve only 1.5:1 in developing countries, &difill compression technology which averagesuwo
reduction of up to 6:1 in industrial nations mayyoachieve 2:1 compaction with these increasedevdshsities
(Cointreau 1982). Compactor trucks would thereforebably not be useful in many applications; a®ine
level increases and the amount of post-consumetewssch as packaging increases correspondinglyh suc
technologies may be more appropriate. Additionalhe high moisture content and organic compositibn
wastes in the developing world may lead to problerhsncreased decomposition rates in areas witth hig
average daily temperatures; high seasonal or yesrdr rainfall would only compound these problems,
presenting additional challenges with insect pajutia and conditions conducive for disease. Togaig these
problems, much more frequent collection is needdubt, humid areas to remove organic wastes béfereare
able to decompose than would be needed in coof@r dlimates. Although daily collection has proven
unreliable or unworkable in many cities (Cointrd®82), perhaps a twice-weekly collection of organiterial
(possibly in conjunction with a municipal compostioperation), would be sufficient to reduce decositjin.

3.0 Methodology of the study

3.1 Study design

This study adopted an exploratory design as it sdekunearth issues that have not received extended
investigation especially in the Ghanaian context.

3.2 Population and Sampling techniques

The population of the study is 3400 householdshin Tema Metropolis. The researchers employed simpl
random sampling technique to draw 200 householdobat population of 3400 (GSS PHC, 2000) households
that made up the population of the study.

Additionally, five (5) officials made up of staff aMA, EPA and the private waste management agengléch
operate in the area were purposively selectedrfatepth interview to explore further into the issuender
investigation.

3.3 Methods of data analysis

The statistical methods used for the data analgsislved descriptive statistics. At each level bé tanalysis,
cross tabulations and chi-square tests were emplégedetect any dependency of the responses on the
independent variables of the study. Lind et ‘al020mentions one use of the chi-square test asngamicy test
where it is used to determine whether the valuenef discrete variable is contingent upon the vafug second
variable. Thus, for a contingency table that hasws andc columns, as in cross tabulated tables, the clarsqu
test can be thought of as a test of dependenceémdience. The chi-square distribution statistideined as
follows by Lieberman (1971):

XY= Z(Ou' -5 )

E,
With df = (I-1) x (J-1) and where:

G = the frequency of the observed data of therid |" row and column respectively;
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E; = the frequency of the expected values of thenid |" row and column respectively;

I = total number of rows of the contingency table
J = total number of columns of the contingencyedabl

Using 5% level of significance:(= 0.05), the p-values of the chi-square statistiese compared to theof 0.05
and those of the response found to be less thamtiatue were concluded to be dependent on the imdigre
variables for the study.

For the responses of the open ended question® afubstionnaire and the interview guide, the sadtypted a
purely thematic and content data analysis appreadatesult of the qualitative nature of the colldafata. Thus,
every piece of information was read carefully, #me text sub-divided into meaningful units. Infotioa were
then condensed to formulate answers to the resmatddentified questions. The stepwise descriptibrihe
data analysis approach is as presented by Merrdl®®8] as follows: The first step is to organize tlaga in
topical or chronological order so it can be presénb a descriptive manner. The next step is tesdlathe data
into categories, themes, or types. The final steplves making conclusions, developing models,amegating a
theory. The researchers finally employed StatisfRackage for Social Sciences (SPSS) version 16tasl to
analyse the field data.

4.0 Data analysis and discussion of the findings

The study achieved a response rate of 91.0% asui8¥ the distributed 200 questionnaires werdeedd. The
researchers deemed this response rate acceptajieta faire picture of the population from whittey were
drawn since according to Armstrong and AshworthO®Oresponse rates of 60% and over are necessary to
ensure that the replies of those responding wile gin accurate picture of the population from whiody are
drawn. In their study of the corporate social resaility practices of leading firms in Ghana, Gfand Hinson
(2007) also described a 90% response rate as rablarks far as a Ghanaian survey is concern.

4.1 Waste generation in the metropolis
Table 1 presents the different types of solid wasteerated by the respondents.

Table 1: Solid waste generated in the metropolis

Solid Waste Type Frequency Percent of Total Respaisd
Food Debris 169 92.9
Plastic 117 64.3
Paper 65 35.7
Bottles/Cans 86 47.3
Old cloths 39 21.4
Others 1 0.5

Source: Field Survey (2011)

Food debris forms the major solid waste generatethé Tema metropolis. Out of the 182 respondet@s,
(92.9%) generates food debris as solid waste; 6438%) of the total respondents generate plastid s@ste;

86 (47.3%) generate waste that are of bottles andhature; 65 (35.7%) generate paper waste; ar{@138%)
generate old clothes as solid waste. A respondeitdted other waste which was specified as jugs.ba

The compositions of wastes generated in the melisopave serious logistic implications. There isigher solid
waste density which according to Cointreau (19&%¢ has many implications for the ‘traditional’ tineds of
collection and disposal; collection and transfaclis which are able to achieve compression ratep o6 4:1 in
industrialized nations may achieve only 1.5:1 irvadeping countries, and landfill compression tedbgy
which averages volume reduction of up to 6:1 irustdal nations may only achieve 2:1 compactiorhwlitese
increased waste densities. Compactor trucks wdddefore probably not be useful in many applicaticas
income level increases and the amount of post-coaswaste such as packaging increases correspdnding
such technologies may be more appropriate. Additipnthe high moisture content and organic compmsiof
wastes in the developing world may lead to problerhsncreased decomposition rates in areas witlth hig
average daily temperatures. High seasonal or ymarer rainfall would only compound these problems,
presenting additional challenges with insect pajata and conditions conducive to disease. To ati¢éighese
problems, much more frequent collection is needdubt, humid areas to remove organic wastes béfereare
able to decompose than would be needed in coaier,dimates although daily collection has prowemeliable

or unworkable in many cities (Cointreau 1982).
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The high generation of food debris can be attrithute the high frequency that respondents indicébedts
generation. On a scale of 5 = Every day; 4 = Wittanple of days but not more than a week; 3 =#ftazll; 2

= Within weeks and months; 1 = More than semi-ah(@anonths), the most frequently generated wasie w
also found to be food debris. Food debris registerenean score of generation of 4.10 followed lagtxd and
polythene, paper and paper products and bottlets| med cans in that order with means of 3.70, 2ud@ 3.33
respectively. The result suggests respondents taeally tell when they generated paper and papatycts as
well as bottles and cans.

In a more detailed evaluation during the interviethe study found that solid waste is generateth frarious
sources in the Tema Metropolitan Assembly. The dygred quantities of waste depended on seasonativas,
socio-economic status of the individual generatalture and productive activity. The main sourceserfound
to include:

1. Domestic - predominantly made up of organic frotati&n and garden;

2. Commercial and institutional - waste from hotelpjgé, markets, offices schools. Others are stregt an
drain cleaning, sand, industrial and constructiaste.

3. Industrial waste — various (slag from steel indastretc,)

4. Other special waste — bio-medical waste. (Hazaidous

4.2 Waste management practice
This covers the assessment of the managementgamctsed in solid waste disposal. It covers thegeitems
used, whether respondents separate their wasteelstfoing them and if these stored solid wastecavered or
not.

Table 2a: Storageitems used for solid waste

Storage ltem Frequency Percent
Plastic bin 56 30.8
Baskets 47 25.8
Polythene bags 32 17.6
Paper box 16 8.8

Old buckets 8 4.4
Others 25 13.7

N =182

Source: Field Survey (2011)
As indicated in the table, the most predominanttevatorage items used by respondents were plastietich
recorded 56 (30.8%) of the respondents. Followesety by basket which was 47 (25.8%) of the resigois.
The result suggests high usage of permanent iteraeage items in the study area. The remainisigoredents
make use of polythene bags (17.6%), paper box (B#9d old buckets (4.4%). A significant number, 25
(13.5%) indicated “Others” which was mainly spesfias sacks with the most being fertilizer and gateks.
This finding is similar to the one found in Barbadwy Headley (1998). Headley (1998) states th&airbados,
there are no containers designated by municipgldrecollection companies to “set out” waste follezdion; it
is up to individual residences to designate somedaollection container. Frequently, these deesiic barrels
or discarded oil drums, however the majority of $eholds simply place grocery bags full of wastehenstreet
to await collection. There may be physical dangersvaste workers in dealing with the former; weathe
animals, and other disturbances prior to collectioraten the integrity of the latter. In an exaation of current
problems in Kenya, Mungai (1998) agreed that that ftep in “sanitary and efficient” waste managetmaust
be to ensure that all households use some fornombsion-resistant container with lids in orderfaailitate
collection. Lidded containers would exclude mosina pests, reduce the amount of rainfall soakimig i
garbage and help to reduce trash blowing about@street.
When subjected to a chi-square dependency testyleeof item used as storage item was found ndefzend
any of the independent variables of the study eixgepder. For instance, the households with femiadesls
were found to use more of basket (31.5% of the feshavhilst the males mostly use plastic bins (20 4f the
males). Table 2b gives the cross tabulation of bfpgorage item in the household and the gend#éreohead of
household. The Pearson chi-square statistic anddafresponding p-value recorded for the dependeftype
of storage item used by a household and the geridbe household representative were 59.431 ar@DQR =
182, df = 5,0 = 0.05). This suggests a significant dependen&yvean 5% significance level since the p-value of
0.000 is less than thevalue of 0.05.
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Table 2b: Gender and storage item used

Sex Total
Storage Items Males Female
Polythene bags Count 15 17 32
% within Sex 16.7% 18.5% 17.6%
Basket Count 17 29 a7
% within Sex 18.9% 31.5% 25.3%
Paper box Count 10 6 16
% within Sex 11.1% 7.6% 9.3%
Plastic bin Count 36 19 56
% within Sex 40.0% 20.7% 30.2%
Old buckets Count 2 6 8
% within Sex 2.2% 6.5% 4.4%
Others Count 10 15 25
% within Sex 11.1% 15.2% 13.2%
Total Count 90 92 182
% within Sex 100.0% 100.0% 100.0%

Source: Field Survey (2011)

Table 2c: Result of the chi-square test for the dependensyarbge item used and gender of household head

Statistic Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 59.43f 5 .000

Likelihood Ratio 60.398 5 .000

N of Valid Cases 364

a. 0 cells (.0%) have expected count less tham&.minimum expected count is 5.71.

Source: Field Survey (2011)
4.3 Waste Management in the Household Collection Stage
Out of the total of 182 respondents, only 32 (17.686licated separation of solid waste at the hoolseh
collection point. The extent to which respondermigasate waste generated in their homes was the sanogs
all sections of the independent variables of thel\st Thus, the observed low waste separation déiis the
same across all educational backgrounds, gendereatployment status, and marital status.

With regards to covering of generated waste howel@® (74.7%) of the respondents indicated covetfiedy
household waste whilst awaiting transfer to dumgsitgs. When subjected to the chi-square dependsty
the extent of covering of waste was however foundepend on the educational background of the nekpus.
The result suggests that the higher the educatiqumaification of the respondents, the more thelilood of
indicating covering of generated waste. Tables8h3b present the cross tabulation and the re$tteochi-
square test of dependency for covering of wasteeshatational attainment respectively. As indicatetable
4a, whilst 39.1% of the respondents with no foradcation and 45.5% of those that indicated “Othessheir
highest educational qualification do not cover thaste, only 10.8% of those with tertiary education
qualification do not cover their household wastée TPearson t-statistics and p-value results inglicahe
significant dependency of covering of waste andcatianal attainment is 13.321 and 0.021respectifdly
364, df = 50 = 0.05).

Table 3a: Covering of waste and highest educational attainment

Education

Cover Waste No formal Basic Secondary Tertiary  @the Total
Yes Count 14 60 22 33 6 136

% within Education 60.9% 73.2% 75.9% 89.2% 54.5% .79
No Count 9 22 7 4 5 47

% within Education 39.1% 26.8% 24.1% 10.8% 455% .3%26
Total Count 23 82 29 37 11 182

% within Education 100.0% 100.0%  100.0% 100.0% Q@0. 100.0%

Source: Field Survey (2011)
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Table 3b: Pearson chi-squaretest of dependency of waste covering on educational qualification

Value Df Asymp. Sig. (2-sided)
Pearson Chi-Square 13.32F 5 .021
Likelihood Ratio 14.224 5 .014

N of Valid Cases 364
a. 2 cells (16.7%) have expected count less thah® minimum expected count is .72.

Source: Field Survey (2011)
4.4 Transportation of Domestic Waste
Household wastes are mainly transported to commpuvasste disposal site by paid collection agentstySour
point six percent (64.6%) of the respondents inditausing this particular mechanism in transportivaste
from their homes to the community waste disposaitgoA lot of households however still make usetifdren
and house-helps in conveying waste to communitiectibn points. As indicated in table 4, 44 (24.2861 26
(14.3%) of respondents indicated the use of thesdiums respectively in conveying waste to community
collection points. The remaining respondents trartswaste to community collection points by thenassl(42,
representing 23.1%) and other means (7, repregeBtB?0). The result brings to light the significaate that
private waste collection agencies play in the wast@agement process of the Tema community.

Table4: Transportation of solid wasteto the disposal site

Transport Mechanism Frequency Percent
Self 42 23.1
Children 44 24.2
House-help 26 14.3
Paid collection 63 34.6
Others 7 3.8

N =182

Source: Field Survey (2011)
At the general level, respondents seem not to tigfied with the services of waste collection agescOut of
the 182 respondents only 68 (37.4%) indicatedfaatisn with the waste collection agencies whil8t(88.9%)
indicated otherwise. The remaining 25 (13.7%) ditirespond to this particular question.
4.5 Logistic issuesin waste management
Majority of the household, seventy four 74 (40.78)d 42 (23.1%) of the respondents indicated greatly
inadequate and inadequate levels of available tiogisespectively. Thirty nine 39 (21.4%) of thependents
were not sure whether the available logistics iermanagement of waste in the Tema Metropolitaeribdy is
adequate or not. The remaining respondents 3 (1a6%)24 (13.2%) indicated greatly adequate andwedeq
respectively. The skewness of the response tortadeguacy side was confirmed by the mean scores valu
registered which was 2.49 which is less than thé-paint of 3. Table 5 gives the details of the tehad
perception on the adequacy of waste managemestiltgjin the Area.

Table 5: Household per ception of adequacy of waste management logistics

Available logistics Frequenc Percent
Greatly Inadequate 74 40.7
Inadequate 42 23.1
Not Sure 39 21.4
Adequate 24 13.2
Greatly Adequate 3 1.6
Mean = 2.49 Std. Dev. = 1.039
N =182

Source: Field Survey (2011)
The inadequacy of waste management logistics veasradted by the interviewees. According to the Raogne
Officer of the EPA: No, Waste management of any kind needs capitaéHadtive organization at all levels to
be successful. The assembly lacks these.
Responding to the logistic adequacy with regardsth® private waste management agencies, the same
interviewee asserted] 6gistics and public education on waste managerntantentire Ghanaian community
need attention from all stakeholdérdhis was confirmed by the Operations Manageiooné of the private
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agencies: presently no, because most of our trunks are brale@wmn and because we are not paid regularly, it
takes a long time to effect repairs. Thus, at aoynipin time, there is limited logistics for wdrkBoth
interviewees from the TMA (from both the Waste Mg@aent Department and the Public Health Department)
indicated the lack of logistics for both the TMAcathe private agencies. According to thethe‘local assembly
has not got enough logistics to manage the wasteergéed within the Municipality because of inadelgua
funding and support from the Central Government...No,.they also have inadequate logistics to camy o
the collection and storage. You know,........ waste gemant is a capital intensive venturéhe remaining one
interviewee who was from the private agencies haweéndicated otherwise for his company. This patsc
interviewee asserted| tan not speak for the other companies, but favrélion, yes, we have enough logistics
to collect waste. For the Assembly however, | belthey do not and that is why they have broudigrgbrivate
waste management companies to help in the wastagearerit

The following were recommended by some of the peiyertners of waste management in the Metropolis:

“Households should be supplied at cost with containkig enough to store refuse for at least 3
days......... Waste contractors should be adequately dutadacquire trucks and other logistics.......... Payment
for work done should be regular and prompt by tkeefnbly to enable contractors to replace off-raadks’

The following were also recommended by the managéithe waste related departments of the TMAIl “
service providers/contractors should supply wastes bo the registered residents and householdss frhist be
supported by the GoG, or the Asserfibly

“During opening of tender, the Assembly must enthatthere is adequate equipment to be providethby
tenderer before he/she is chosen or recomménded

“Government should provide the right incentive toaat the best private capital into the sector

5.0 CONCLUSION
The study concludes that Tema Metropolitan Asserhialy a serious logistic challenge as the Assenalysl
the requisite logistics to manage waste within tietropolis despite the increased in the populatibithe
metropolis which should have resulted into incrdasesources. This position supports the views ofrés;
1998) which disproved the econometrics assumptimeuthe invented ‘U’ argument that urban poputai®
actually good for the environment since it meansnanease in urban productivity which in turn leadsthe
availability of funds earmarked for environmentablh improvement (Ayres; 1998: 139). Ayres therefoeld
that “on the contrary, in the case of Ghana, thlEsumption is an illusive one since the growth ibamr
population has led to unemployment (because tha falks who migrate to urban centres come withualy
no skill). The consequence of this is untold pres&n the limited infrastructure hence poor envinental and
sanitary conditions in the cities.” Even privateacies which were contracted by the metro autherib help
were also confronted with inadequate logistics ffectively execute the contract of managing wastehie
metropolis. This situation resulted in the follogin
1. waste generated by household not being separatedhieir various categories by a large number of
household before being sent to the community delppsints making the management of waste a
daunting task for the Assembly.
2. Waste generated being left for days or weeks inesoases before being attended to by the Assembly
or the contracted agencies.
3. Waste being scattered in the metropolis with gsitEhtocked posing serious health problems to the
populace.

This was compounded by the types of wastes geremtthe metropolis and the tropical climatic cdiudi
which requires for read disposal of waste as thmatic effects gets most of the waste generatetinget
decomposed within days in the face of the acutisticg shortage.
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