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Abstract;

The present paper aims to identify the determinaftthe recycling and use of recycled
domestic waste in the swamp areas of Yaounde, @ameFor this purpose, we identify the
determinants of their use in three swamp areasderdo propose a domestic waste strategy
among households. Data was collected between AumudtSeptember 2005 among 126
farmers. Results show that the production of vdgesa the short distance between the house
of the farmer and their farm, the use of recycledstock wastes, the level of education and
the surface of the farm have a positive effect lm decision to use domestic waste in the
swamp areas of Yaounde. On the other hand, theofafrmers have a negative effect. In
fact, the closer the farmers live to their farng thore likely they will use recycled domestic
wastes. To promote good management of domesticewaasd safe urban and semi-urban
agriculture in the swamp areas, the implementaifanansfer station of waste collected, in or
next to swamp areas, seems to be a solution.

Keywords: Recycling; Logit model; Domestic waste; Urban aperi-urban agriculture;
Transfer station

1. Introduction

Urbanization and economic development generallpaide with an increase in consumption
and production of waste per capita (UNEP, 2006¢ ditowth of the urban population and the
continual extension of land use will increasingiyt pressure on the management and the
sustainability of the environment (Harris, 1996;nBheret al, 1997). In Africa, the problems
related to waste production have become crucidh@asagricultural production of domestic
waste become more and more intensive and nearitatiaones, in particular in urban and
peri-urban areas (Keys et al., 2005; Gockowskil.e2@04). This intensification process is
also very difficult to control since it is condudt@ot only in countries where the informal
sector recovers large parts of the economy (moaa tmalf of the GDP in Cameroon is
informal), but also because urban agriculture istigopracticed by the urban poor (INS,
2004; Ruekt al, 1999). In this context, households and munidiigslihave to cope with their
own agenda of survival or law enforcement. The Ibéween the urban poor and local
municipalities is therefore sometimes hard to find.

Household livelihoods and local government constsacan hardly be considered separately.
At the household level, urban agriculture is a sewf incomes for the urban poor. It involves
the growing use of chemicals for higher output #reluse of waste materials to lower input
costs (Nkamlewet al, 2000). Poor households can hardly be expectgohyofor various
services such as municipal waste compost (Danda6)2®ut on the other hand, surveys
reveal that households from all neighbourhoodsanuhde put domestic waste disposals and
public gardens at the top of their needs (INS, 2002



At the municipality level, many cities produce wasthich is very seldom industrially treated
(incineration for example) because of bad govereadack of funding. Cameroon faces the
same problems as Kenya for instance in terms ofidfuad Solid Waste (MSW) services:
poor servicing, illegal dumping, unplanned settlatagfrom natives or migrants, poor state
infrastructures, etc. (Henry, 2006). Only the tovaisYaounde and Douala benefit from a
service of waste collection. It is operated by @Sbciété Hygiéne et Salubrité du Cameroun
(HYSACAM), the only private company providing a pigbservice in charge of waste
collection for Yaounde and Douala (INS, 2004). he trest of the country, the task of
collecting waste is under the responsibility of thenicipalities.

The population of Yaounde grew from a hundred thadsinhabitants following its
independence in 1960, to up to 1.7 million in 2q0SS, 2004). This urban growth has
increased waste production. In urban areas, faravergradually substituting gardening and
horticultural crops with staple crops. Fruits arefjetables have become the most profitable
crops on a receding surface of arable land in udraas (Parrogt al, 2005; Smithet al,
2004). However, the receding surface available dlas imposed intensive practices with
chemical products and waste materials. In regayddé continuous increase in population
and to maintain or increase the agricultural owgmittheir crop fields, farmers will have to
secure the richness of the soils with nutritivaredats (Gockowskét al, 2002). For the time
being, the fertility system in the various urbandaperi-urban agro-ecosystems is
characterized by a strong utilisation ratio for el fertilisers and organic materials
(Kouemo, 2002).

Waste materials are ordinary inputs in the tradéloagricultural production process. Many
processes of natural fermentation allow the regoward the recycling of organic matter,
starting with domestic waste which is the core af study. Thus, urban and periurban
agriculture, through the processing of domestictevas its natural state as compost (banana
peels, hen droppings, liquid pig manure, etc.)y @a a filter for the environment, while
safeguarding the natural resources of productiekdbe et al., 2003).

According to Ngnikam (2000), the average productibromestic waste in Yaounde is 0.6
kg per capita/per day during the dry season an@ KgOper capita/per day during the rainy
season. According to Ngnikam (2000) and SotameR005), between 40 per cent and 43 per
cent of domestic waste of Yaounde is collected M SHCAM, which is in concordance with
other studies in Tanzania but less then the 60cpet in Ghana (Kassimet al, 2006;
Asomani, 2002). According to HYSACAM, an average7@0 tons of domestic waste are
collected every day in the town of Yaounde, mainlyhe districts of the city accessible by
trucks. Considering that 51 per cent of househaldslocated next to an unpaved road in
Yaounde, the collection of waste is very difficaitd vulnerable to rainfalls (INS, 2002). This
kind of situation is not uncommon in Africa anctdntributes to isolate the urban poor from
other districts (Olvera, 2003). Douala, Camerodaigest city, frequently suffers from
ongoing cholera epidemics consequently to suckkadaurban infrastructures.

The aim of this paper is to determine the factdiscting the use of recycled domestic and
animal waste in crop fields located in swamp araad suggest accordingly adequate
operations of recovery and recycling in the swamgas In a city like Yaounde, swamps are
not only a source of nuisance but are also corsideas not constructible by the

municipalities. However, urban swamps are, as mhébwe for example (Masocha, 2006),
one of the most important survival options for thilban poor, especially recent immigrants.
Urban and peri urban agriculture in the swamp aopé¥®ounde provides significant amounts
of fresh agricultural products for the urban popala



Section 2 provides an overview of the data souseetion 3 outlines the dichotomic Logit
model, its characteristics and its estimation. iBact4 presents the empirical model
specifications, and Section 5 discusses the resullbe paper ends in Section 6 with
conclusions and recommendations.

2. Data source

The data used in this study was collected betwesgteghber and August 2005 in three
swamp areas of Yaounde. There are a total of twelhamp areas in the city disseminated
along the various rivers crossing the city. Thesansps range from downtown to the peri-
urban suburbs of the city. According to the Natldnatitute of Statistics in Cameroon, there
is no census available, nor any statistical infaromaavailable for the population living in
these areas.

The swamp areas were chosen according to a norlghskic sampling procedure based on
their location, their general characteristics dme general livelihood profiles of the dwellers.
Our statistical unit was the household but infoiioratvas collected at the individual level for
all members of the family. Specific information weallected for each farmer and its crop
fields.

For the Ekozoa swamp area, the sample consistdte @ntire population of farmers. For the
two other swamps, a transec census was conduciete T provides information on the sites
of the study.

Table 1: Main characteristics of the three swangasiof the study

Nkolondom Etoug-Ebé Ekozoa
Size sample N =52 N =43 N =31
Location 8 to 9 km from downtown 10 km from Downtown

downtown
Degree of Clean Dirty Relatively
tidiness clean
Land pressure Medium Strong High
(real estate pressure) (squatters)
Crops Condiments and vegetablgs Staple crops Foavet vegetables
Farmers Fear of expropriation, Seasonal floods of The marginalisation of
problems increasing urbanisation, swamps, fear of farmers in building sites fol
decrease in production expropriation installation of parks

The swamps of Nkolondom are located between 8 akm @way from downtown Yaounde

in a more rural environment, with much less lanelspure and vegetables as the main source
of agricultural income. The swamps of Etoug-Ebe a@s® in Yaounde (10 km away from
Downtown) but surrounded by slums, with strong reatate pressure and staple crop
production. The swamps of Ekozoa are located inndown Yaounde. They were mainly
used for floriculture by a non-resident populatiaith a great risk of expropriation. In 2006,
shortly after the survey, most of the 31 farmer&kdzoa were expelled by the municipality
and public gardens have since been constructdusimtea.

3. Conceptual Model: The dichotomic Logit model

In order to identify and to analyze the determiramit the use of recycled domestic waste
(RDW) in the swamp areas of Yaounde, we estimateddichotomic Logit models, one for
recycled livestock wastes (hen droppings and pigqwuregd and one for vegetal wastes
(recycled fresh or decomposed kitchen waste).



Falusi (1975) used a Probit model to analyze thlaofa influencing the decision to use
manures in Nigeria. Nkamleu (1996) suggested itlengj and analyzing the determinants for
the adoption of urban compost starting from a dichic Logit model, in its study on the

determinants of demand for urban compost carried iouthe towns of Yaounde and
Bafoussam in Cameroun. This study revealed thatpiher organization of distribution

systems for the compost constituted the main re&soits non adoption; the adoption of
compost was a function of the age of the owner ptlaetice of agriculture, the perception of
compost and the size of the household.

The Logit model can be specified as follows:

Let Z be the vector of the variables likely to influertbe use of the RDW. The use of the
RDW by a farmer in the swamp areas of Yaounde Vidla utility function Y (2) = V1 (2) +

e; and their non-use follows a utility functionn@Z) = Vo (Z2) + &. Vi and erespectively
represent the deterministic and random compongmnepresents the argument.

The rational farmer will choose the option whicloydes the highest satisfaction utility. The
probability that it asks for RDW is expressed dous:

P(Y=1)=P[U>u] =P [V:i(2) +&>Vo(2) +&=P [V1(2) - Vo (2) > + & — €]

By supposing that V= ; Z, we have: Y (Z) - Vo (Z) = 1 - Po) Z. Therefore, P(Y=1) =
P [BZ > e] = F 32) with B = B; - Po, the vector of the parameters to be estimated ane,e-
e1, the term of error.

F(BZ) is related to a cumulative distribution; the itomodel supposes that F follows a
logistic function. Under these conditions, the pioitity that an unspecified farmer asks for
RDW will be given by:

P(Y =1) = _exp(BZ)
1+ exp( BZ)

Consequently, the probability of not using the RRM be given by:

1

P(Y :0) =1- P(Y :]) :71+expa)

With « exp » the exponential function.

The dichotomic Logit model was estimated by the hodt of maximume-likelihood. The

Newton - Raphson algorithm was used to approxirRéig) by a quadratic function from a
Taylor series expansion around the unknown v@ldeat maximizes F. Mc Fadden’s R? is
used to evaluate the quality of the adjustmentssdlge the problem of multi-colinearity

which would make the results unreliable, we cargatla Multiple Correspondences Analysis
(MCA).

4. Empirical model

The descriptive statistics of the variables incthde the empirical model are displayed in
Table . The population of the three selected swampsiostly composed of non native
farmers Bamileke Eton Ewondg with an average of 12 years of experience in mrba
agriculture. The size of the households, around,fig in concordance with the national
statistics of the country. Women are largely ineal\(62 per cent) in farming activities in the
swamp areas.



Fields are very small (0.05 hectares) for obvicessons of population densities and land
scarcity. Livestock activities are rather relativebmmon in Yaounde, but not in the swamps
for sanitary reasons, or because of lack of incameording to the respondents. More then a
third of all respondents have an off-farm activityhich illustrates the close rural-urban
linkages between the two sectors.

A total of 68 per cent of farmers purchase orgaaste, mainly chicken droppings. Domestic

wastes are used in smaller quantities. Most respusd72 per cent) use approximately the

same amount of fertilizers as during the precegiays of the survey, but the use of natural
wastes is still a significant share of all fer&liz used (62 per cent of all respondents). Most
farmers have attained at least a primary leveldofcation, 50 per cent in Nkolondom, 32 per

cent in Etoug-Ebé and 38 per cent in Ekozoa.

The utilisation rate of the recycled domestic wgRBW) in our three swamp areas is 59 per
cent and 75 per cent of farmers of Nkolondom; 56 qent and 67 per cent of farmers of
Etoug-Ebé; 58 per cent and 54 per cent of farmérmskozoa. They respectively use the
livestock wastes and recovered and recycled frexh decomposed kitchen waste. The
proportion of farmers who use fresh and decomp&gieken waste in Ekozoa (54 per cent) is
lower than the others as it could be expected simte 29 per cent of them live close (less
than 500 m) to their fields against 69 per cent&ger cent respectively in Nkolondom and
Etoug-Ebé.



Table 2: Socio-economic profile of farmers in theee (3) swamp areas of Yaounde

Swamp areas
Nkolondom (N=52) Etoug-Ebé (N=43) Ekozoa (N=31)
Frequency| % of valid Frequency| % of valid | Frequency] % of valid
(Mean)! | observations| (Mean)' | observations| (Mean)' | observations
(Std. Error) (Std. Error) (Std. Error)
Gender of the farmer (SEX)
-Men 21.0 40.4% 09.0 20.9% 19.0 61.3%
-Woman 31.0%** 59.6% 34.0* 79.1% 12.0%** 38.7%
Age of the farmer (36.4) (10.2) (36.4) (10.8) (34.6) (08.7)
(AGE)
Size of household (05.5) (02.7) (05.3) (02. 6) (04.6) (02.5)
(SIZE)
Level of education (EDUC)
-No formal education 19.0 36.5% 09.0 20.9% 08.0 8%b.
-Primary school 26.0 50.0% 14.0 32.6% 12.0 38.7%
-Secondary school 06.0 11.5% 14.0 32.6% 08. 25.8%
-Post secondary 01.0 02.0% 06.0 13.9% 03. 09.7%
Practice of a non agricultural activity (NONAGR)
-Yes 16.0 30.8% 18.0 41.9% 11.0 35.5%
-No 36.0 69.2% 25.0 58.1% 20.0 64.5%
Type of VEG practiced (VEG)
-Vegetables 52.0 100% 40.0 93.0% 06.0 19.3%
-Flowers 0 0 03.0 07.0% 25.0 80.7%
Expenditure in
chemical inputs (75.4) (74.4) (29.0) (33.8) (60.1) (58.9)
(CHEMEXP) (10°
Fcfa)
Distance between the house of the farmer and thefarm (DISTHOME)
Not far < 500m 36.0 69.2% 36.0 83.7% 09.0 29.0%
Far >500m 15.0* 30.8% 07.0* 16.3% 22.0* 71.0%
Practice of breeding (BREEDING)
-Yes 12.0 23.1% 03.0 07.0% 0 0
-No 40.0 76.9% 40.0 93.0% 31.00 100%
Purchase of recycled livestock wastes used (BUYRLW)
-Yes 23.0 63.5% 24.0 55.8% 18.0 58.1%
-No 19.0 36.5% 19.0 44.2% 13.0 41.9%
Surface area of the (551.0) (421.0) (412.7) (387.4) (687.1 (722.4)
farm (SURFACE)
Use of recycled livestock wastes (USERLW)
-Yes 31.0 59.6% 24.0 55.8% 18.0 58.1%
-No 21.0 40.4% 19.0 44.2% 13.0 41.9%
Use of recovered and recycled fresh and decompositthen waste (USERKW)
-Use 39.0 75.0% 29.0 67.4% 17.0 54.8%
-Do not use 13.0 25.0% 14.0 32.6% 14.0 45.2%
Membership of farmer’s association (ASSOC)
-Yes 06.0 11.5% 03.0 07.0% 14.0 45.2%
-No 46.0 88.5% 40.0 93.0% 17.0 54.8%

"Numbers between brackets represents the quargitedivables.
*Difference Male — Female significant with the thheld of 1% in Etoug-Ebé and 10% in Nkolondom and

Ekozoa.
*Difference Far - Near (Distance separating thédessce from the land) significant with the threghtd 1% in
our three swamping areas.



We identified a range of variables likely to haveiafluence on the decision to use the RDW.
The explanatory variables retained and used iresitienate of our two Logit models as well
as the expected theoretical effects are presentédiacussed below.

SEX is a dummy variable that indexes the gendé¢hefarmer taking on the value of 1 if the
farmer is male and 0 if female. We expect thatube of RDW will be indeterminate between
male and female farmers. Male farmers may have @t dlerm perspective in urban
agriculture, whereas female farmers, mostly spqusey be more involved in it, with less
income pressure for the household. Therefore, xpeaed sign for SEX is indeterminate.

AGE is a variable that measures the age of thediarioung people may have a tendency to
be the first to adopt a new technology (Bodigu€l73). They may also have the physical
force to transport the RDW to their land. It magaabe linked to the sex of the person. But
for the same reasons involved for sex, we beliege AGE is indeterminate.

SIZE measures the household’s family size (all mensiball ages). When the farmer is a
member of a large household, the probability fan Hb use the waste in their farm is
increased.

EDUC measures the educational level of farmers. &dhgcational level of a farmer has a
positive influence on the probability of using tR®OW, because it understands better the
agronomic and environmental advantages relateukttode of the RDW.

NONAGR is a dummy variable that indexes the off¥faactivities of the farmer taking on the
value of 1 if the farmer has an off-farm activiand O if not. The fact for a farmer to practice
a non agricultural activity enables him to have rteans of purchasing manures more easily.
Thus this variable is expected to act positivelpttmuse of the RDW.

VEG is a dummy variable that indexes the kind afpcpracticed taking on the value of 1 if
the farmer produces vegetables and 0 if not (mdialyers). The type of RDW used depends
on the type of practised crop. For example flotim@ may require more chemical inputs than
vegetable crops.

CHEMEXP is a variable that measures the expenditurehemical inputs. Considering the
substitution effects between chemical products arghnic waste, it is expected that the
expenditure in chemical inputs influences the dsb@RDW negatively.

DISTHOME is the distance between the house of dneér and their farm. As hypothesized
in Nkamleu (2000), the bulky and sanitarian chaaof waste means that to live far from his
land is expected to influence negatively the deniso use RDW.

BREEDING is a dummy variable that indexes the thet a farmer is involved in nursery
activities, taking on the value of 1 if the farmeininvolved in nursery activities and O if not.
Horticulture nurseries are common in the Ekozoansgvarea. Since this activity is labor
intensive, it is expected that the practise of thirege influences positively the decision of the
farmer to use the RDW.

BUYRLW is a dummy variable that indexes the purehakrecycled livestock wastes used
taking on the value of 1 if recycled livestock wesstvas purchased and O if not: according to
whether the livestock wastes used are bought qrtheir origin influences their use in the
farms.

SURFACE is a variable that measure the surfacéeffarm. The bulky character of waste
does not always permit farmers to use the RDW mgelaurfaces. It is therefore expected that
size acts negatively to the use of RDW.



ANIMW is a dummy variable that indexes the useeamfycled livestock wastes taking on 1 if
the farmer uses recycled livestock wastes and moif It is expected that the use of the
recycled livestock wastes generally influence pesly the use of fresh and decomposed
kitchen waste.

ASSOC is a dummy variable that indexes the membeshthe farmer to an association
taking on 1 if the farmer belongs to an associatiod O if not. Since it is hypothesized that
associations facilitate access to informations iexpected that to be member of an ASSOC
influences positively a farmer to use the RDW.

The reduced form of our two models is written:

USERKW=po + 1 SEX + P, VEG +p; DISTHOME +p4 SURFACE +B5 DAAR + Bg SIZE
+ B NONAGR +Bs CHEMEXP +Bs BREEDING +B10 ASSOC

With USERKW = 1 if the farmer uses recovered amtycked fresh and decomposed kitchen
waste, and O if not.

ANIW= By + 1 SEX +B2 AGE + B3 EDUC +Bs NONAGR +Bs VEG +pg CHEMEXP +B-
DISTHOME + B BREEDING+ g BUYRLW + P10 SURFACE

With ANIW = 1 if the farmer uses waste of recoveasd recycled animals, and 0 if not.

5. Results

The results of the Logit model for the adoptionretycled fresh and decomposed kitchen
waste in urban swamps of Camer@wa displayed in Table.



Table 1: Logit model results of adoption of recytcfeesh and decomposed kitchen wastarban swamps areas
of Yaounde

Variable Coefficient | Std. Error z-Statistic Prob.
C -5.46 5.01 -1.09 0.28
SEX

- Woman -9.48 6.20 -1.53 0.13

- Man Ref. Ref. Ref. Ref.
VEG

- Vegetables 13.76 7.81 1.76 0.08***
- Flowers Ref. Ref. Ref. Ref.
DISTHOME

- Not far <| 0.00 0.00 -1.69 0.09***
500m

- Far >500m Ref. Ref. Ref. Ref.
SURFACE 0.00 0.00 0.32 0.75
USERLW

- Use 12.63 7.43 1.70 0.09***
- Do not use Ref. Ref. Ref. Ref.
SIZE -0.11 0.18 -0.63 0.53
NONAGR

- Yes 2.52 2.40 1.05 0.29

- No Ref. Ref. Ref. Ref.
CHEMEXP -0.01 0.01 -0.89 0.37
BREEDING

- Yes -0.71 1.38 -0.51 0.61

- No Ref. Ref. Ref. Ref.
ASSOC

- Yes -0.22 1.13 -0.19 0.85

- No Ref. Ref. Ref. Ref.

*Significant at 1%** Significant at 5%*** Significant at 10%.

Ref.= Reference modality.

The model is statistically valid with a likelihogdtio (LR) equal to 22.75. The model is
significant at the 5 per cent level with an R? dqa&.42. The percentage of good prediction
of the model is 90.57 per cent.

Three relevant variables explain the use of thgaled fresh and decomposed kitchen waste
in the swamp areas of Yaounde: type of crop pradt¥EG), the distance between the house
of the farmer and their farm (DISTHOME) and the w$ehe farmer of recycled livestock
wastes (USERLW).

The production of vegetables positively influenties use of fresh and decomposed kitchen
waste in these swamp areas. It should be notedhilsadctivity is practised respectively by all
(100 per cent), 93 per cent and 13 per cent offahmers of Nkolondom, Etoug-Ebé and
Ekozoa.

Distance between the house of the farmer and fiweir (DISTHOME) is significant at 10 per
cent. The negative sign of the coefficient of thedality means that, the farther the farmers
live from their farm, the less likely they will usecycled fresh and decomposed kitchen
waste. This finding complements other studies altbet positive relationship between
chemical use and distance (Nkamleu, 2000).



The use of recycled livestock wastes (USERLW) hagwositive relationship to the use of

recycled fresh and decomposed kitchen waste. Thestigations showed that fresh and
decomposed kitchen waste follows two different egah the swamp areas of Yaounde. Pig
breeder farmers first store all their fresh andodggosed kitchen waste in their pigsties
before carrying the mixture (fresh and decompostethén waste and liquid manures) to their
fields. On the other hand, farmers who are notstivek breeders, first put their fresh and
decomposed kitchen waste behind their houses be&orging them after a few days to their

lands. It is this complementarity, fresh and decoseg kitchen waste - livestock wastes
which explains the significance of the modalityéws the recycled livestock wastes".

The results of the Logit model for the adoptiorrexdycled animals waste in urban swamps of
Cameroon are displayed in Table 2.

Table 2: Logit model results of use adoption ofyoded animals waste in urban swamps areas of Yaound

Variable Coefficient| Std. Error z-Statistic  Prob.
C 10.88 8.03 1.35 0.18
SEX

- Woman -1.68 1.97 -0.86 0.39

- Man Ref. Ref. Ref. Ref.
AGE -0.29 0.14 -1.99 0.05**
EDUC

-Neither Ref. Ref. Ref. Ref.
-Primary school| 4.57 1.91 2.39 0.02**
-Secondary 1.26 1.84 0.68 0.49
school

NONAGR

- Yes 0.29 1.30 0.22 0.83

- No Ref. Ref. Ref. Ref.
VEG

- Vegetables Ref. Ref. Ref. Ref.

- Flowers 2.30 3.99 0.58 0.56
CHEMEXP -0.01 0.02 -0.73 0.47
DISTHOME

- Not far <] 0.00 0.00 -1.65 0.10***
500m

- Far > 500m Ref. Ref. Ref. Ref.
BREEDING

- Yes 2.62 2.38 1.10 0.27

- No Ref. Ref. Ref. Ref.
BUYRLW

-Yes 2.69 2.05 1.31 0.19

- No Ref. Ref. Ref. Ref.
SURFACE 0.01 0.00 1.73 0.08***

*Significant at 1%** Significant at 5%*** Significant at 10%

Ref. = reference modality

The model is statistically valid with a likelihowdtio (LR) of 26.15. The model is significant
at the 5 per cent level, with an R2 equal 0.47sTiirather satisfactory as the percentage of
good prediction of the model is 92 per cent.
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The estimated model identifies four relevant vdaabexplaining the use recycled animal
waste (ANIW) in the swamp areas of Yaounde: the afgthe farmer (AGE), the level of

education (EDUC), the distance between the hous¢heffarmer and their crop field

(DISTHOME) and the surface of the field (SURFACE).

The age of the farmer (AGE) is negative and sigaiit to 5 per cent. Indeed, as the theory
confirms, the older the farmer, the less they esgaled animal waste (ANIW). The transport

of the recycled animal waste (especially liquid pignures) to the lands requires much
physical force and thus reduces the probabilityafoold farmer to use them.

The level of education (EDUC) is positively signdnt at 5 per cent, which means that the
probability of using the recycled animal wasteighler for a farmer having at least a primary
school education than for a farmer who has neven e school.

The distance between the house of the farmer adfthom (DISTHOME), as in the estimate
of the USERKW model, is negatively significant & der cent. The farther the farmers live
from their farm, the less likely they will use retsd animal waste.

The surface of the farm (SURFACE) is significantiljked to the use of recycled animal
waste used. It should be noted however that theyhsaight of waste is not considered here.
This is explained by the fact that the animal wélsen droppings) used in the swamp areas of
Yaounde are specifically purchased and weigh less tompost.

In the Logit models the dependent variable is eb@bdity, the use of quasi - elasticities,
which can be interpreted as the slopes of the tiogeairve, which translates the factor of
adoption. This makes it possible to appreciatdrtipact of the discrete explanatory variables
on the probability of the use of domestic wastea(@er, 1991). Quasi - elasticities are
calculated starting from the formula:

n =dP(x /dLog(x ) = [p&+Sx)p(1-pe+ X)) fxi
05 = [p(1-p)] Bi

p=0.88 is the value of the "Mean dependent varialti@ble 5) which is the probability of
using recycled animal waste.

Table 3: Quasi — elasticities of the probability

Variable Estimated coefficienit Quasi — elastigity
Age of the farmer | -0.288 -0.030
Surface of the farm  0.006 0.001

The quasi — elasticity of the probability of usiregycled animal waste compared to the two
significant discrete variables “age of the farmant "surface of the farm" indicate that when
the age of the farmer increases by one year, thieapility of using recycled animals waste
decreases by 3.04 per cent (elastic) whereas thease of the surface of the farm (per m2)
has no influence on the probability of using theyoded animal waste.

6. Conclusions

The purpose of this paper was to identify the \deis likely to influence the use for recycling
domestic waste in the swamp areas of Yaounde. ®oeihnd, we estimated two logistic
models, one concerned with the adoption of recyfriesh and decomposed kitchen waste and
the other concerned with the adoption of recycledhals waste, such as hen droppings and
liquid pig manure.

Six variables are likely to influence the demand domestic waste in the swamp areas of
Yaounde: the type of crop produced, the use ofdledylivestock wastes, the age of the
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farmer, the level of education, the surface offdren and the distance between the house of
the farmer and their farm. The compost, which s thost important recycling mode for
domestic waste, is not used in swamp areas of hobacause of its scarcity and high costs.

The distance between the house of the farmer anéatin appears as the key variable for an
effective way to support the expansion of urban pad-urban agriculture in the town of
Yaounde. The two estimated models showed thatldseicthe farmers live to their farm, the
more likely they will use recycled domestic wast&his result is in accordance with the
complementary conclusion of Nkamleu (2000) who adythat chemical fertilizers are more
likely to be used on distant fields.

Recycled wastes are very rich in organic mattefriesh or decomposed kitchen waste; and in
nitrogen and potassium for recycled animal wastethls context, in order to promote the

recovery of domestic waste and its recycling in reywaareas of Yaounde, domestic waste
management should be revised through the congirucfi waste collection transfer stations

in the swamp areas near the farms.

Waste collection transfer stations should be eedpand large enough (at least 1000 m2 in
order to limit sanitary and health risks) to bedusar the collection and for storage of waste
produced by households living in swamp areas. Thsagons should also be adequately
equipped for sorting and composting.

Domestic waste services require close attentioncandern for socio-economic development,
good governance, and sanitary issues. Our studysshitat the construction of these waste
collection transfer stations in swamp areas inatblsto collecting trucks could alleviate

significantly the sanitary issues of waste disposald maintain sustainable productivity for
urban and periurban agriculture.

Acknowledgement

We wish to sincerely thank the urban and peri-urlbamers of the swamp areas of
Nkolondom, Etoug-Ebe and Ekozoa as well as thecasdsan of precollection Sarkan
Zoumountsi of the Briqueterie district for their lledoration. Thanks also to the
investigations team: Anne Clement (University ofi®&Il), Prosper Nguegang (Université
Libre de Bruxelles) and Sylvain Defo (InstituteSthatistics and Economics of Yaounde).

References:

Amar, K., Maxwell, D., 1998. Urban agriculture imetgreater Accra metropolitan area. Final
report, IDRC, Canada.

Asomani-Boateng, R. (2002). "Urban cultivation irtcéa: an examination of the nature,
practices, problems, potentials and urban planmmpglications.” Habitat International
26(4): 591-607.

Bodiguel, M., 1975. Les paysans face aux progréssde de la Fondation Nationale des
Sciences Politiques, Paris, France.

CCIMA, 2005. Expansion du commerce intra- et irdgional entre les pays de la CEMAC et
de 'UEMOA. Chambre de Commerce, d’Industrie des1ddi et de I'Artisanat. Etude de
I'offre et de la demande des produits alimentair€ameroun. Yaounde, Cameroon.

Cramer, J. S., 1991. The Logit model: an introductor economists. E. Arnold, London.

Danso, G., P. Drechsel, S. Fialor, M. Giordano @0C0Estimating the demand for municipal
waste compost via farmers' willingness-to-pay inah" Waste Management 26(12):
1400-14009.

12



Erenstein, O. (2006). "Intensification or extertsfion? Factors affecting technology use in
peri-urban lowlands along an agro-ecological gnatdimm West Africa." Agricultural
Systems 90(1-3): 132-158.

Falusi, A. O. (1975). Application of Multi-variaterobit to Fertilizer Use Decision: Sample
Survey of Farmers In Three States in Nigeria. JaRHcon. Development, 9 (1), pp. 49-
66.

FAO, 2001. L'insécurité alimentaire : la faim auotjdien et la crainte permanente de la
famine ; I'état d’'insécurité dans le monde, Rontey!|

Fodouop, K., Bopda, A., 2000. Un demi-siécle deneeche urbaine au Cameroun. Réseau
Inter-Africain d’Etudes Urbaines au Cameroun (RIEAM), Presses Universitaires de
Yaounde. Yaounde, Cameroon.

Gockowski, J. and M. Ndoumbé (2004). "The adoptibintensive monocrop horticulture in
southern Cameroon." Agricultural Economics 30: 292-

Gunther, F. and G. K. Heilig (1997). "Population tdentum and the Demand on Land and
Water Resources." Royal Society of London Philosmghilransactions Series B 352(1):
869-888.

Harris, J. M. (1996). "World agricultural futuresegional sustainability and ecological
limits." Ecological Economics 17(2): 95-115.

Henry, R. K., Z. Yongsheng and D. Jun (2006). "Muywal solid waste management
challenges in developing countries - Kenyan casdyst Waste Management 26(1): 92-
100.

INS, 2002. Enquéte sur le cadre de vie des populatie Yaounde et de Douala (CAVIE).
Yaounde, Cameroon.

INS, 2002. INS : Etude sur le Cadre de Vie des [ajmns de Yaounde et de Douala en
2002, Volume Il A, Ministére de I'Economie et desdnces, Yaounde, Cameroon.

INS, 2004. Annuaire Statistique du Cameroun 2004titut National de la Statistique,
Ministére de I'Economie et des Finances, Yaounde&zoon.

Kabore, P. D., 1988. Analyse Economique de la gedtie la fertilité des sols au Burkina-
Faso. Thesis, University of Abidjan, Céte d’'lvoire.

Kassim, S. M., Ali, M., 2006. Solid waste collectidby the private sector: Households'
perspective - Findings from a study in Dar Es Sala#éy, Tanzania. Habitat International
(30) 4, 769-780.

Keys, E. and W. J. McConnell (2005). "Global chaagd the intensification of agriculture in
the tropics.” Global Environmental Change Part £44)5320-337.

Kouemo, F., 2002. Synthése des travaux de recheethdéveloppement sur 'AUP a
Yaounde. IRAD, Yaounde, Cameroon.

Lekane Kembou, H., Tchouamo, I. R., David, O., TeEmhp., 2003. Les relations maraichage
— élevage dans la récupération et la valorisatem sbus-produits de I'agriculture urbaine
et périurbaine : cas de la ville de Yaounde. Moaphr FASA, UDS, Yaounde, Cameroon.

Masocha, M., 2006. Informal waste harvesting intdfia Falls town, Zimbabwe: Socio-
economic benefits. Habitat International, (30) 38-848.

13



Ngnikam, E., 2000. Evaluation environnementalecenémique de systemes de gestion des
déchets solides municipaux : analyse du cas denteau Cameroun. Thesis, University
of Lyon, France.

Nkamleu, G. B., 1996. Analyse Economique de I'sdéition des déchets urbains dans les
exploitations agricoles péri-urbaine. Cas des @sliménageres de Yaounde et Bafoussam
(Cameroun). Thesis, University of Abidjan, Cétévdire.

Nkamleu, G.B., Adesina, A.A., 2000. Determinants cbiemical input use in peri-urban
lowland systems : bivariate probit analysis in Ceona. Agricultural Systems 63, 111-121.

Olvera, L. D., D. Plat, and P. Pochet (2003). "Brortation conditions and access to services
in a context of urban sprawl and deregulation. Thee of Dar es Salaam." Transport
Policy 10(4): 287-298.

Parrot L., Kahane R., Nantchouang A., Nounamo L0052 Prospering Peri-Urban

Horticulture: Evidence from South-West Cameroonwieein 1995 and 2004. Acta
Horticulturae 699, 349-56.

Ruel, M. T., L. Haddad, and James L. Garrett (1999ome Urban Facts of Life:
Implications for Research and Policy.” World Deyeteent 27(11): 1917-1938.

Smith, O.B., Moustier, P., Mougeot, L., J.A., Fall, 2004. Développement durable de
I'agriculture urbaine en Afrique francophone. CIRADRDI. France.

Sotamenou, J., 2005. Efficacité de la collectediEzhets ménagers et agriculture urbaine et
périurbaine dans la ville de Yaoundé au Cameroudmire de DEA-PTCI en Economie,
Université de Yaoundé Il, Cameroun, 144p.

UN, 2006. Word Urbanization Prospects, the 20053sien. Department of Economic and
Social Affairs, United Nations Secretariat, New K,donited States.

UNEP, 2006. State of the Worlds Cities 2006/7. Tdlennium Goals and Urban
Sustainability. UN-Habitat, United Nations Enviroemt Programme, New York, United
States.

Wilson, D. C., Velis, C., Cheeseman, C., 2006. Ralénformal sector recycling in waste
management in developing countries. Habitat Intesnal 30(4), 797-808.

14



