
Aim: The purpose of this study was to characterise existing solid waste management practices in 

the study area. 

StudyDesign:Thestudywasacross-sectionalsurvey 

Place and Duration:It was carried out between January – May 2009 within Egerton University, 

Njoro campus and the community around it, all within Njoro division. 

Methodology:Thesamplecomprised220respondentsthatweredrawnfromtenants,farmersand the 

business community. A semi-structured questionnaire was used to gather quantitative data which 

was analysed using frequency tables by the Statistical Package for Social Sciencessoftware. 

Results:The study established that use of open dumpsite as the final disposal option was done 

within the University as well as for the community around the university. Open dumps and waste 

pits near living areas were fairly common outside the university but very rare within the University. 

Whereaswastecollectionwascommonintheuniversity,it wasrareoutsidetheUniversity.Waste 
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1. INTRODUCTION 

Solid waste management is a challenge globally 

but more so in most of the developing world 

where basic practices like effective collection, 

transportation and disposal are yet to be 

perfected. In Kenya, waste management sectoris 

besieged by many problems, for instance it is 

recognised that waste collection in most urban 

areas is low[1-3], waste segregation at sourceis 

rarely done, recovery of recyclables is done 

informally and disposal sites are poorly sited, 

unfenced and without daily compaction and 

covering of the waste [4]. 

Guerrero, Maas and Hogland reported that in 30 

cities in 22 developing countries, waste is 

disposed in open dumps without leachate 

treatment, protection by a bottom layer, gases 

treatmentandotherimportantinfrastructures 

butalsothecitiessufferfromtheillegal disposal of 

waste in rivers, lakes, oceans, 

drainagechannels,emptylotsandroadsides [5]. 

Oteng-Ababio avers that in the low-income high-

density areas, in the developing countries, waste 

is often dumped in gutters, drains and streams 

[6].Furthermore, in Africa 47% of the waste is 

openly dumped, 9.2% openly burned and 8.4% 

disposed of by other unhygienic methods [7]. 

Mbiba reveals that due to the inadequate waste 

collection in the cities of Eastern and Southern 

Africa some households 

disposeofwastebyburningofplastics, 

buryingoforganicwastesinbackyardgardensorvari

ousformsofillegaldumping 

andeventhoughthefractionoforganicwaste 

isquitehigh,thereislimitedwastecomposting[1].InG

ambiaforinstance, about 90% of waste is 

disposed by open dumping [8]. 

The study area is an upcoming urban centre 

whose growth in population is fuelled by the 

increasedenrolmentinEgertonUniversity.The 

purpose of the study was to evaluate 

theexistingwastemanagementpracticeswithin and 

around Egerton University, Njoro campus. 

 

2. MATERIALSANDMETHODS 

 
 Studylocation 

 
The study was carried out in Njoro Division of 

Njoro District and covered communities living in 

Njoro and Mukungugu sub-locations of Njoro 

Location (Fig. 1). Njoro Division lies between 

longitudes 35°28΄E to 36°10΄E and latitudes 0° 

13΄S to 1° 10΄S which is to the South-west of 

Nakuru town and cover 313.6 km
2
 [9]. The 

nearesturbancentretotheUniversityis Njoro which 

is only five kilometres away and 

Nakurutown,thefourthlargesttownin Kenya, is 

about 25 Km away. The study 

populationwas50,750personsand13,048 
households[10]. 

 

 ResearchDesignandSampling 

Thisresearchdesignwasacrosssection survey 

and the sampling frame comprised the 

population within Egerton University and the 

neighbouring villages namely Mukungugu, 

Beeston, Mwigito, Eriithia, Njokerio andNg’ondu. 

The sample was made up of tenants, farmers 

and business people. Within the University the 

sample included students,resident staff and 

members of business community. The sampling 

unit for tenants and farmers was households 

whereas for business enterprises it was 

individual businesses. The sampling design was 

stratified random. When sampling university 

students, the sampling was for the halls of 

residence and for rooms withinthe selected halls. 

Only one tenant in every 

estatewasthesubjectofthesurveybutin areas with 

detached housing units each house 

wastreatedasaunitwhetherithadoneor 

burning was fairly common outside the university with more than 70% of the business people and 

the tenants burning their waste whereas tenants and students within the University never burnttheir 

waste.Waste minimisation practices like shopping witha durable bag were practiced by over 

50%oftherespondents.Wasteseparation,practicedby36%oftherespondentswasnotpracticed for 

environmental reasons but to extract materials that were still useful. 

Conclusion:wastemanagementwithintheuniversitywasbetterduetothepresenceof waste collection 

and centralised disposal which were lacking in the community outside the university. 
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Fig.1.Locationofthestudyarea 
 

more tenants. The subject of the study was the 

household head of every third house in eachplot. 

The businesses comprising hotels, groceries, 

posho mills, butcheries, retail shops among 

others, were sampled proportionately. The 

sample size used was 220 composed of 80 

businesses, 80 tenants, 30 farmers and 30 

students. The sample size was based on the 

recommendations by Kathuri and Pals [11] thatin 

survey research a major subgroup of the sample 

could be adequately represented by 100 cases 

and a minor subgroup by 20-50 cases. 

 DataCollectionand Analysis 

Structured questionnaires were used to collect 

data on a wide variety of factors of interest that 

included the existing waste management 

practices, attitudes on existing practices, 

constraints to proper management and socio- 

economicinformation.Datawere analysed 

usingtheStatisticalPackagefor Social 

Sciences(SPSS).Theanalysiswasachieved by 

descriptive statistics. 

3. RESULTSANDDISCUSSION 

 StudyPopulation 

Most of the farmer respondents were female 

whereas most of the students and tenants were 

males.Thefarmershadthehighest 

proportion of respondents with the lowest 

levelofeducationandhadthehighestmeanage. The 

mean monthly incomes were higher within the 

university (Shs 30,000) as compared to outside 

the university (Shs 6,666) [12]. 

 

 Storage,CollectionandDisposalof 

Waste 

 
A majority of the respondents stored their waste 

temporally before taking the waste out of their 

households (77%). There were a variety of 

apparatus used to store the waste: waste binsby 

43% of the respondents, buckets (16%), plastic 

bags (2%), sacks (8%) and cartons (8%). The 

rest (23%) did not use any form ofcontainers and 

hence took the waste to disposal site 

immediately. 

 
WithintheUniversity,80%ofthe tenants had waste 

bins, 6.7% used buckets and 6.7% used plastic 

bags (Table 1). Of tenants 

outsidetheUniversity,22.8%didnot have any type 

of waste receptacle, 75% had 

wastebins,2.3%usedplasticbags. 

AllthebusinesspeoplewithintheUniversity 

hadthebins.Ofbusinesspeople outside the 

University 56.5% used waste bin while the others 

used buckets, sacks andcartons. 
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All the University students (100%) had practicebyalargeproportionofrespondents 

wastebinswhereasamajorityofthefarmers 

hadnowastebins.Mbibasimilarlyfoundthat 

withintheuniversity wastakingthewastetoa 

transferpoint(43.5%),whichwasmainlydone 

inlowincomeareasmany residentuse byresidentstaff.Practicesthat werepresent 

alternativecontainerslikesacksinsteadof but practised by a small proportion of 

the conventional waste bin while others respondentswithintheuniversitywerewaste 

disposetheirwasteimmediatelywithoutstorage dumpincompound(3.2%), wastepitin 

[1].

 compound(8.1%)andwastepitoutsidetheco

mpound (3.2%). 

Fromthehouseholds,57%oftherespondents 

removedtheirwastesfromthe households Withintheuniversitywastewascollectedfora 

daily, while 11%, 10% and 17% did so twice, 

thrice and once a week while 5% did it once or 

less in two weeks (Fig. 2). 

 
Fromthepointofgenerationofwaste 

majority of the respondents. This was done forall 

the respondents who placed the wasteoutside for 

collection, into a larger container and who took it 

to a transfer point. In the student 

hostels,onelargewastecontainerwasplaced 

(household/business),thewaste istakento withinhallsofresidencewherebymosthallof 

various places.For those living within the 

university, the waste was placed outside from 

whereitwouldbepicked(35.5%)whichwas 

residencehadmorethan20studentrooms each 

with about 3 students (Plate 1). Several 

hallsofresidenceusedacommonwaste 

donemainlybystudents(Fig. 3).Another transferpoint. 

 
Table1.Containersusesfortemporarystorageofwaste 

 

Containers WithinUniversity OutsideUniversity 

 Business Tenants Students Business Tenants Farmers 

(%) (%) (%) (%) (%) (%) 

Wastebin 100 80.0 100.0 56.5 75.0 30.0 

Bucket 0 6.7 0 13.0 0 0 

Plasticbags 0 6.7 0 0 2.3 3.3 

Sack 0 0 0 11.6 0 0 

Carton 0 0 0 17.4 0 0 

None 0 6.7 0 1.4 22.8 66.7 

 

 
Fig.2.Frequencyofemptyingwastecontainer 
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Fig.3.Wherewasteistakenfromthehousehold 

 

Plate 1. A large waste container serving a hall of residence (a) and a transfer point serving 

several halls (b) 
 

On the other hand, for the community outsidethe 

university, the practices used by most of the 

respondents were dumps and waste pits. For 

instance,pitswithinthecompoundwereused by 

50% of the respondents whereas pits outside the 

compound were used 10.5% whereasdumps 

within the compound were used by 16% 

whereasthoseoutsidethecompoundwere used by 

19.1% (Plate 2). Waste collection was rare for 

this community outside the universityand was 

only reported by less than 2%. 

 

 WasteDisposalandDisposal-Site 

Management Practices 

 
Waste pits and dumps were used as permanent 

way of waste management, that is rarely was 

waste removed for further disposal but other 

practiceswerecarriedouttominimisethewaste 

and lengthen the use of the site for disposal. 

Within the University there was a wastecollection 

service that served most of the University 

population whereby waste was taken for disposal 

to a single dumpsite located within the university 

but away from the built-up area. 

However,asmallpopulationwithinthe university 

was not served by waste collection services 

probably due to low population density and in 

this case, the residents used waste pits and 

dumps. 

On the other hand, for the community outsidethe 

University, waste was rarely collected for 

disposal.Intherareoccasionsthatwastewas 

collected, it was taken to dumpsite at Ng’ondu 

which used to be a quarry in the past, near Kwa-

Wright centre and next to Ndarugu river. 

60.0 
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40.0 
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Plate 2. Awaste dump with waste overflowing to a nearby river (a) and an improved waste pit 

with raised stone walls (b) at Njokerio centre 
 

 
Plate3.EgertonUniversityopendumpsite 

 

When the waste was taken from the 

house/businessmanypracticeswerecarried out at 

the transit or disposal point. Within the university 

most of the waste was collected for disposal at a 

common dumpsite (Table 2). Onthe other hand, 

where waste was not 

collected,itwasburnedorburied.Sometimesafterap

it 

filled up afterburying, the pit was preparedagain 

for use after digging up the decomposed waste 

whereby any plastics would be 

burnedandtherestusedascompostmanure. 

Practices like burning, burying and removal for 

use as manure were for more common outside 

the university than within the university. 

 
Table2.Wastemanagementpracticesaftercollection/removalfromhouse/business 

 

 Practice  

 
Respondent 

%Collected/ 

removed 

%Burning 

only 

% Burning 

andburying 

%Burying %Nothing 

 W.U O.U W.U O.U W.U O.U W.U O.U W.U O.U 

Business 81.3 11.4 18.8 74.3 0.0 4.3 0.0 7.1 0.0 2.9 

Tenant 66.7 3.3 0.0 77.0 0 3.3 13.3 4.9 0 11.5 

Student 100 0 0.0 0.0 0 0 0 0 0 0 

Farmer 0 0 0.0 40.0 0 56.7 0  0 3.3 

Where:W.O=WithinUniversity,O.U=OutsideUniversity 
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When asked who was responsible for waste 

management at the disposal site, about 57% of 

the respondents reported being solely 

responsible. About 29% of the respondents 

revealed that landlords were whereas 5% 

reported that the practices were done by a 

private company (or individuals paid to do so) 

and a similar percentage (5%) by a 

neighbourhood group (Fig. 4). 

 

 Waste Prevention, Separation, Reuse 

and Recycling 

 
Of all the respondents, 54% reported going 

shopping with their own bags or re-using plastic 

bags.Thelargestproportion(34%)ofthose who 

carried their shopping bag was to avoid the 

expense of buying another bag. Therespondents 

who deliberately chose to use their own bag in 

order to avoid generating plastic waste was 14%. 

Of the others, 3% used their own bags because 

they were stronger and 2% because they were 

more convenient. 

 
The majority of the respondents (64%) did not 

separate their waste into different categories 

before disposal. Of the 36% who reported 

separating their waste, the separation was not 

due to environmental concerns or existence of 

any policy guidelines. The majority extracted a 

waste stream was useful e.g. food remain by 

farmers, tenants and hotels either for own useas 

animal feed or for sale to farmers. Only a single 

household was observed to separate all 

thedifferentwastestreamsbeforethewaste 

was collected for disposal. This particular 

household was only unique by the fact that the 

spouse of the respondent was a foreigner and 

insisted on separation because it was part oftheir 

upbringing in their home country. Good as 

separation by this household was, the was still 

mingled up during collection. Babaei et al. 

indicatedthat1.7% ofrespondentsinasurvey in 

Abadan, Nigeria practiced source separation 

with women’s participation being more thanthree 

times that of men [13]. In Mombasa, there was 

no formal waste separation program but a 

majority of households were ready to separate 

wastes, 83.3% in low-income areas, 81.8% in 

middle-income areas and 91.4% in low-density 

high-income areas [1]. 

Reuse was reported for various types of waste 

materials with reuse of plastics being 

reportedbythelargestproportionofrespondents(Fig

. 5). Plastic cans, plastic bags and plastic bottles 

were reported as being reused by 43.9%, 43% 

and 41.2% respectively. Reuse rates for waste 

paper,wood,food,vegetablesandanimal waste 

were all above 20. The rates are much higher for 

some respondents than others for instance; 

reuse of food wastes among farmers was 

virtually 100. Farmers did not dispose any food 

waste as anyremains were used as animal feed. 

Similarly, Palczynski noted that in households in 

low-income peri-urban areas, like the study area, 

resource recovery begins withthe reuse of plastic 

bags, bottles, paper, cardboard, and cans for 

domestic purposes, extending their useful life 

[14]. 

 

 
 

 
Fig.4.Responsibilityforwastemanagementpracticesatthedisposalsite 
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Fig.5.Percentwastereuseinthestudyarea 

In this regard, it was also recorded that even 

businesses facilitated diversion of waste fromthe 

dumpsite.Inmostbusinesses that generated food 

wastes like hotels, butcheriesand groceries, it 

was established that food wastes were sold or 

given to farmers. Wastes from hotels were 

mostly sold to chicken and pig farmers while 

grocery wastes were sold to dairy farmers. Other 

wastes that were recovered for sale included 

scrap metals, some types of plastics, papers and 

wet batteries. Guerrero, Maas and Hogland 

noted that commonlyrecycled materials in 

communities includeplastic, paper, metal, glass, 

organic, battery, electric and electronic [5]. On 

the other hand, Wilson observed that materials 

like plastics, paper, cardboard, aluminium, steel, 

othermetals, glass and textiles were recovered in 

Karachi but mostly for sale [15].One of the 

reasons,givenforrecoveryofwastematerials in the 

study area was for use as fuel whereby, some 

respondents revealed that plastics were widely 

used as fuel for cooking due to ashortage of 

woodfuel.Recycling activities in the community 

wherenewproductsweremade from waste 

materials were very rarely encountered during 

the study. However, some materials were 

recycled into other products, for instance, textile 

waste was made into fireless cookers or pillows. 

Similarly, Dhokhikah, 

TrihadiningrumandSunaryofoundthat 

recyclingactivitiesaresometimespracticedby a 

few members of the community, reporting that in 

eastern Surabaya only 5% of the respondents 

were involved in creating of unique handcrafted 

goods [16]. 

Recovery of materials for use or recycling was 

chieflyduetofinancialreasons.Themajority 

(62%) recovered useful materials to avoid the 

expense of buying a new one. A further 10% 

stated thatcontinueduse of wastematerials 

wasnecessary asitdidnotmakesenseto throw it 

away while it could still serve the purpose. Only 

17% stated clearly that their concern about 

generating more waste was the reason for 

continued use of materials that would otherwise 

have been discarded. This is in line with other 

findings that note that for low income people, 

involvement in sustainable waste practices is 

usually economically motivated,while for higher 

income people the majority doso due to their 

sense of social responsibility in the community 

[17]. 

4. CONCLUSIONSANDRECOMMENDA- 

TIONS 

Waste practices in the study were not 

environmentally sustainable for instance open 

dumping which was fairly common outside the 

university. In this regard, there is a need for 

promotion of environmental awareness to 

enhance reuse and recycling, discourage open 

dumping and promote better methods ofdisposal 

and management of disposal areas. This can be 

done by encouraging the use of waste pits rather 

than open dumping, fencing of disposal areas to 

prevent spreading of waste by wind, composting 

of waste and separation of hazardous waste like 

electronic waste from the general waste. 

 
There was no organised waste management in 

the community around the university. Therefore, 

a community approach to waste management 

should be encouraged. This can be achieved by 

promotingtheformationofwastecollectionand 
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recycling groups, the formation of the waste 

management committee to come up with a 

guideline on waste management in the area and 

community policing on waste management. 
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