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Introduction

The condition of themunicipal solid waste managemdBWM) of Africa is critical. Under the general expansion of
human population and rapid urbanization in Afride amount of municipal solid waste is increasing drastically.
However, the public authoritgapacity tamplementthe municipal SWM servicein each country iBmited. Asaresult,
many municipalkolid wastesare not collected or treated/disposeff appropriately, which recaused public health
issuesand environmental problems.

In this paper, based dheinformation provided by thEirst ACCP Meetingin April 2017in Maputg Mozambique, the
author describes the current situation and chalkofgaunicipal SWM in Africa. The gesent papédnas beesubmitted
as a springboard for the discussion in $#eseondACCP Meetingto beheld in June 2018 Rabat Morocca

1. Urbanization and environment

In many African cities, the amount of municipal solid waste is increasing ramdly topopulationexpansion and
urbanizationAfrica is the fastasgrowingmajor area irpopulationchangeasshown in Fig. 1 (UNDESA, 2@®). Like
the countries in East Asia, South Asia, and the Middle East, a huge expansion can be observedtiasirayrica,
south ofsubSaharawhere the urbanization rate exceeds(®NDESA, 2011)

ot
=

v Africa is the fastest-growing major area

N
o

N
o

-
L1

e
o

Average annual rate of change (percentage)
-
L

ot
o

s
o

Africa

—\NOrd
—a— ASia —&— Europe

Latin Amenca and the Canbbean Northerr Amenca
——Oceania

Sonrce: Umted Nations, Department of Economme and Social Affaws, Population Division (2015)
World Poprilation Prospects: The 20135 Revision. New York: Umited Nations

Figure 1: Average annual rate of population change by major astanates, 2002015, and mediumrariant
projection, 20152100



With rapid urbanizationmnanyslums arecropping upin and around the urban areloreover,degradation of public
health conditionanddeterioration oftheurban environment are becoming big social probklérhe issu®f solid waste
is one of the problems, and city inhabitants are gemgrktige source of municipal solid wastasthe sizeof the
population is closely related to taeount ofwaste generatl

The urban population of Africa plays an indispensable role in the amelioration of the city sanitation envjwhitient

is likely to triplicae in 2050 from about 450 million people (40%tbétotal populatioh andwas linked with various
kinds of economic infrastructure buildings. However, the current condition of the murSbifMlof African countries

was reportedas severan the First ACCP Meeting: Municipal waste management is the responsibility of each
municipality (city) or local government, but its implementation capacity is often weak, facilities and equipment ar
insufficient, and maintenancenanagementand waste disposahre often not carried outproperly The central
government or the provincial government's guidance, coordination, and management system for instructing
municipality are not in place appropriatelo implement appropriatmunicipal SWM service the infrastructure ral
hardware such as facilities and equipmeas well aghe "implementation systefhsuch as organization, institution,
fiscal, and human resourceare indispensabléiowever,the policy priority onSWM for the decisiormaker is rather

low, and the fisal allocation to theSWM project is not sufficient. There is a tendenoyturn downpolicy priority
unless there is constant economic growth gerious social problem.

According to the crossountry analysis on populatiaihangeand urbanization (UNDESA, 2015)ppulation change
patternscan be divided into three groups from the dynamics of urban and rural population change (Fig. 2). The fir
group isof counties plotted in theupper rightquadrant indicating thatas urban pagation increases, the rural
population also increases. Most African countries, some Asian couatnigdsatin American countries fall under this
category. The second groimglicatesa patterrwhereinurban population increases but rural population deessahis

is widely recognized in Asia, Latin America, Europe, North America, and otlhettse third groupurban population

and rural population both decrease, #nislis recognized in higincome countriesf Europe, Asiaand North America.
Looking & economic development,dan besuggested thahere will be ashift from the upper right (the first group) to
the middle (the second group) and the lower left (the third gr@ugjently, African countrieform the first group but
eventually the poputan of rural areawill decreaseand the urban populationill continue to increase (the population
dynamics will change from upper right to lower lef§predicted. This suggests that urban waste problems will become
even moreseverdn Africa.

_ Wrhan growm, il decling Urtan growth rural grg I
- =
Q
5 s /
3 7
& / /
a ¥, . e/
B
”
S -5
- o 7
3 / . 7
© . ¢ Ve 2
o I/ o~ African
E 7 2,
S 8 countries
o B . .
© v
] . " - |
- '
[~
g <
s Ay {
o ] bo v +
*
[
g Urdan Sacinenral gecline Lrban decire. ural growth
Average annual rate change of rural population (%)
Regon

Alrca

Ans

Oceania

i A # and the bboar
Eurog o Noeth A 1
< 500 00(
* For countries or areas with 90,000 inhabitants of more in 2014

Figure 2: Population growth rate in urban and rural areas by country (%). The vertical axis shows urbanization rate
and the horizontal axis shows population growth rates in rural areas. Source: UNZIESA

Such phenomenon of populatichange in rurabnd urban areasan be explained by Harfigodaro's ruralrban
migration model (Harris and Todaro, 1970). If the expected income is higher in urban areas than in rural are



populationmigration from rural areas to citi@gll continueto occur A concettration of production and consumption
due to urbanization stimulateeconomic activity in urban areas through economic merit by concentrating various
economic agents, that is, dggperationeconomies. As a result, productivity in the city impmaad empbyment
opportunities increase. Looking at the relationship between urbanization and economic(GD®itapitq in Asian

cities, a positive correlation can lobservedind generallyas the urbanization rate increases by 1%, GDP/capita is said
to increasdoy 0.05% approximatelfFig. 3).
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Figure 3: Correlation between urbanization rate (horizontal:&isf urban population) and economic growth (vertical
axis natural logarithm of GDP/capita (USD) based995). The solid line shows tlirear predictim of the correlation
between theastern and Southeast Asian countries. Source(2D0i3)

However, while urbanization has the benefitagflomeratioreconomiesit brings about waste, flue gasjdsewage
(i.e., environmental burden) generated by the concentrated population. If left untegzaedfrom wastgroblems
urban environmentgroblemssuch as air pollution, water pollution, soil contamination, etc.,aeitlur This means
that while the urban envinment is a public good, it has the characteristics of aerolusive and competitive common
pool resource, where its use is free but competitive becauseishiémitedtolerance of the environmenthenthe
urban environment is not adequately managexiuse exceexlthe allowable amount of the environment and
environmental quality deteriorates.

Environmental managememountermeasureaccording to capacity and urban environméodd that is waste
managemenand wastewatelitreatment become necessaryarious economicsocial and environmental problems
accompanying such urbanization ao#lectivelyreferred to as thé tbanproblem” As the urban problem progresses,
it will eventually hinder the profit of thegdomerationeconomiesTherefore, froman environmental and economic
point of view,environmental managemgmcluding SWM is required.

2. Urbanization without economic growth in Africa

In subSaharan Africaurbanization seemingly does not bring economic grpwtfich is a prerequisite of the cost
burden mechanism that has been described sbfateft diagrann Fig. 4 shows the relationship between urbanization
and economic growthsrecognized in East Asian and Pacificuntries andlisplays positive correlations sirail to
Figure 3. However, the right diagram which plots SubSaharanAfrican datg shows little economic growth
corresponding to urbanization.Highlightsthe situation where the population continuebeé@oncentrate in the city
without economic growtin these countries

A characteristic of Africa's municipal SWM problem is that waste problems occur under "urbanization without econom
growth." Therefore, despite various urban problems due to urbanization, the burden mechanism of the countermea
cod cannot be simply dealt with by the conventional Zegan model in Susaharan Africa.



Urbanization and Economic Growth (1985-2010)
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Figure 4: Changes in the urbanization rate (vertical a%sof population) and economic growth (horizontal axis with
logarithmic scale GDP/capita) for (a) East Asidpacific countries and (b) African countries. Urbanizatiby is,
moving the population from rural to urban asedoes not always bringbouteconomic growthSource: World Bank
(2012)

The causés complex aneconomic structureshereurbanization does not lead to economic growth may be attributable
to the fact thathere is a focus otine export of resource$ut thelocal manufacturing industry has npét developed.

The profit and capital of thagglomeratioreconomiesdue to urbanizatiois flowing out of the country. Informal
economic activity covers a substantial part of the real economyheneforethe acquisition of actual economic activity

is insufficient (ADB, 2013).In any case, these concernstelto issues of national policy aatlagovernance level
higher tharthe dimension ofmunicipalSWM, which indicates the issues of strengthening national governance capacity
includingtheinvolvement of the informal sectoFherefore, sustainab&WNM, under the phenomenon of urbanization
without economic growth in SuBaharan Africacannot be achieved merely by improving the waste management
activities butrequiresmprovement of national policy amhhancement @jovernane.

BOX 1: Who should pay the cost?

The urban environment is a public good. It has the characteristics ofexdaoisive and competitive common pd
resource, where its use is free but competitive because the tolerance of the environment is limited. When
environment is at adequately managed, the use, exceeding the allowable amount of the environment, incre
environmental quality deteriorates. The cost for this environmental management countermeasure, forsetian
waste management, is generally required tdodae by beneficiaries of the service and beneficiaries from
agglomeration economies caused by urbanization. The figure below schematically shows this relationship.
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Concept of cost burden on environmental load caused by urbanization. Cost ofspabtes such as municip,
SWM must be borne by beneficiaries of the service and beneficiaries from agglomeration economies ¢
urbanization. Source: Yoshida (2016)




3. Current status of municipal waste management system in Africa

Based on the results of the questionnaire suavelthe workshopf the First ACCP Meeting, thestatusof municipal
SWM systenin Africa is summarizedT he targetdcountiesareas shown in Tablé. The questionnaire was answered
by 13 countries/cities ®4target countries. Also, all the countrtesowpatrticipated in the workshay theFirstACCP
Meeting

Table 1: Participating countes of the First ACCP Meeting andheir response to the questionnaire survey.
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In the informatiorobtainedthebackground and datmthe current state of waste managemeetved froma material
aspectis asfollows: (i) Population (2016), (ii) Economy (GNl/capiRPP, USD), (iii) Human Development Indicator
(HDI-2016) * (iv) Total waste generation amount RD1Zton/day) **, (v) Waste generation rate per capita
(ton/day/capita)**, (vi) Estimation of waste generationmeunt in 2025 (ton/day)}*, (vii) Service coverage
(population, %)and(viii) Rate of direct dumping without treatment (ton, %).

* Datasour@: UNDP (2016) ** Data sourceéWorld Bank (2012)

A detailed examinatioan data qualityvas not carried out and the data provided by each cowetsused for analysis
without modification

3-1. Waste generation

We will describehecharacteristics dhewaste generation amouiot eachAfrican countrybased orthe survey results
Figure5 is adataplot of countries in Africa on the diagram by UNEBWA (2015).The vertical axis indicates the
generation amount (kg/capita/year) and the horizontal axis in the logarithmidenaleshe average annual income
per capita (USD; GNl/capita/year). Closed symiduse beergiven by UNERISEWA (2015) as datéor various
countries in the worldl'he cata on African countriesgs shown inanopen symboplot. The average valugof the world
exhibitanalmost linearelationshipas shown by thdashedine (UNERISWA, 2015), indicating that the correlation
between economic gwth and waste generation is a logarithmic function.
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Figure 5: Correlation between annual waste generation per dagitical axis)andGNl/capita(horizontal axis) The
open symbolgienotethe data of African this studyandthe closed symbolslenotethe data obther countriesn the
world, adopted frofUNEP-ISWA (2015). Thedashedine is a linear approximatiogivenby UNERISWA (2015).

The data of African countries generaltpmplimentghe average trend in the world, and many countriew selatively

small amourg of waste generation. However, the waste generation rate of some countries shows an extremely hi
value according to the degree of economic developri@etDemocratic Republic of Congo and Nigbelonging to

the low-income countries groyglearly indicatetoo muchwaste generatiom comparsonwith the world average
Middle-income countries such as Madagascar, Cameroon, Zimbabwe, ,EEgyptMoroccohave avery high waste
generation rateSouth Africa, a highncome country, also shows extremely high figures of waste generation. In these
countries, it can be said that the issue of waste reduction at generation,suaicess each household and offise
necessary.

nerease of waile generation amaunt Increased Wasto Generation Amount

44
BEEOR

Figure 6: Changes in the average amount of we Figure 7: Estimation of waste generated per day i@2!
generation in each of the five African countries from 2( for 16 African countries. Data Source: World Ba
to 2015, where the horizontal axis denotes the norma (2012)

value by the waste generation amount in 2012.



On the other hand, Ghana, Zambia, Namibia, Congo (the Republic of Congo), and Nigeria are countries where the w
generation volume is relatively small. Although there is still room for cengiin for the representation and reliability

of the data itself, it is necessary to reduce the waste amount in some African countries, which is a major challenge,
it will be necessary to providenvironmental education amdisepublic awareness fdhat. There is a need to share
good practices of countries that have succeeded in waste reduction.

The increasg rate of waste generation from 20t22015for five African countriesEgypt, Malawi, Sudan, Uganda
and Zimbabweis shown in Fig.6In all thesecounties, theamount of waste generatioapidly increased,eaching
aboutl.2 times over the four years. The World Bank (2012) raadstimae of the amount of Africawaste generatl

in 2025 (Figure?). It alsostated thathe total amount of sl waste generated per day in Afrieeuld reach 200
thousand tons or more in 2015eélresults ofhe presensurvey of five countrieare almost consistent with the World
Bankestimatg(2012).

3-2. Collection and transportation of waste in Africa

Is the waste generated dities properly collected and transporte@ide variationin the noncollection rate of cities
around the worldaccording to economic developmdniddle to low income countries; GNP/capita<4,000 U8D)
shown in Fig.8. The horizantal axis shows theconomicdevelopmen{GNP/capitawhereaghe noncollection rate

(%) isseeron the vertical axisOpen symbols show the data of African countries and closed symbols show that of othe
cities around the worldAs is clear from thigdiagram waste collection and transportation sersieee generally
enhaned according to economic growth, amelarbyGNP/capita= 4,000 USD Most cities can collect almost dlle
wastegeneratedlt is generally said that the waste collection rate improves greatly from GNI/capita = 2,000 to 3,00(
USD (UNERISWA, 2015).
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Figure 8: Relationship between the naollection wasterate (%; vertical axis) and economic development (USD;
GNP/capita). Opesymbols shovthe data ofAfrican countries, and closed symbols shbat ofother cities around the
world. The waste collection and transpoidn services tendto improve according to the economic development, by
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Figure 10  Hulene dumpsite and waste pickersn

Source: The Star, January 22, 2016 Maputo, MozambiquePhoto taken byhe author (April
2017)

However, in the case of African cities, it is largely out of this trend @ithatthe noncollection rate is very high for

the degree of economic growthnfortunately the generated waste is q@woperlycollected and transportethis figure
indicates that there istauge issue regardingaste collection and transpationin Africa. In this survey, although data
could only be obtained from the five countries shown, the absence of data itself indicates that the collection &
transporationservice does not function well.

Theimageshown in Fig9 is an example of uncolleetl waste aén African cityroadsideBecause ofvaste being left
unattendedit doesnot onlyspill ontothe streets but also deteriorates public health andeaayto a surge ipests.

3-3. Final disposal dumpsites in Africa

The collected waste isansported to final disposal stand landfilled. Fig. 1 showns the management level of final
disposakites of various cities (middle to low income countries) in the world. The management level of the disposal si
is classified into four levels on theertical axiswhereasthe economiaevelopment indicatofGNP/capita) on the
horizontal axiglotsthe final disposal siteof the world. Theclassification of disposal siteanagement levell, 2, 3,
and4 rangefrom sanitary landfils to uncontrolled ope dumpsits. Level 4 is a hardlymanagedpen dumpsite (see
picture in Fig. D), Levels3 and 2 are somewhedntrolleddumpsitesand Levell isa sanitarylandfill. Plotting with
closed trianglesindicates the status of disposal sités various countriesaroundthe world The degree othe
managemenevel of the disposal site gradually imprassith the degree of economic growifhe improvement front
is indicatedby abrokenline, andsanitary landfill appeas around GNP/capita = 400 USD.The state of the final
disposal site in Africa is indicated by thiofped circles. However,it is plotted above the broken liagthe front. This
indicates that the management level of Africa’s fiigphosabite is average or less than avertmgathe global average.
The problemof the final disposalsite is that the lowest level of open dumpsitevel 4,is dominantamong the four
management levels.



Environmental management level of dumping site
4: Uncontrolled open dumping site
3: Controlled dumping site without soil covering operation

2 2: Controlled dumping site with soil covering operation

3 1: Sanitary landfill with leachate control
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Figure 11: Correlation between management level of final disposal site and economic growth (GNP/capita). The dash
line indicates the front line for improving the management level. Black triangles indicate the data of other countri
around the world anthe circles indicatethe data of African countries obtained frahe present study.

In other words, in most African cities, municipal solid waste is collected and transported inadegaatelcribed in
the previous section, and in mastsessolid wasteis discarded in uncontrolled open dumpsites. Under kacsh
conditions unfortunate accidents occur frequeratythefinal disposal sites. In April 2018,severedumpsite collapse
occurred at Maputo's final disposal iEég. 10) leaving16 peopledead Similarly, in March2017, anopen dump site
collapsedn Ethiopia's Addis Abah&illing 62 people Insufficient management of the final disposal stdangerous
for the residentsand cause&nvironmental pollution.tishould be noted thahany of tleseresidentsare socially
vulnerablewastepickers who collectecyclables from the final disposal site aggbentially contrib&to municipal
waste management in other ways

3-4. Reduction of waste by intermediate treatment

As the basic municip&@WM service of collecting, transporting, and filyallisposng of generated waste is promoted,

the total amount of solid waste steadily increases due to urbanization. However, there is limited land for the final dispc
siteanda limited dumpsitecapacity.Securinga new final dsposal sitdn Africa is becoming difficult. Therefore, it is
necessary to promoteguse andecycl€ by introducingintermediatdreatment technologies the middle of th&WM

flow, and to reduc¢he volume othefinal disposaWwaste The gesentsurvey revealed that several cities in Africa are
advancing various effort® introdue intermediate treatment technoleg (see Annex 1), but they are still time
beginning stageMetal (aluminum, copperandiron), used paper, cardéaal, old clothesand hard plastic etc. are
recyclables fomaterialrecycle Apart from this,composting and biogas production are also undertaken.

The ratio (%) between total waste generated and recycled volume by the intermediate treasnftiows Algeria
3%, Cameroon 5%, Madagascar 3%, and Moroccothésb,is within the range of 5% or les§hisis nota very high
rateandthe rest is landfilledRecyclingitems are affected by the local markieir example in Mozambique where
there is no glass botttecyclingmarket large quantities of glass bottles are crushed and discardediurtipsite With
regard to recovering energy other thraaterialrecycing, waste incineratioand electric generation facility has been
introduced inAddis Ababa and biogas power generati@s been introduceih Uganda. South Africa has many
advanced cases. HoweyAfrica is at a preliminarystagein this regardFig. 12).
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The triangular diagrartFig. 12) shows thalevelopmentrend of waste management throughout the woldhgthree
terminalcomponentsthe bottom lefterminalpoint“ kandfilling,” the topterminal point‘Material Recydhg,” and the
bottom rightt e r mi n a hergpRedovery’ TheEverage trend of worldwid®&VM development ishown by two
arrowsto redwcethe amount ofandfilling as much as possibéndto promotematerialrecycing. Wasteto-Energyis
introduced and advanced to energy recovery, and ultimelgmount ofandfilling approachealmostzero (UNEP
ISWA, 2015). African countries are still close to the starting p@uik landfilling) and are in the rudimentary stage.
Therefore, the basic direction of improvementSdM in Africa will be dealt with ina waythat promotes raterial
recycing. It will be a challengén the futureto improve the system and involvetheprivate sector andhformalsector

in theformal SWM systemwhichis currently responsible fanaterialrecycing.

3-5. Development stage of waste management in Africa

The history of waste management in the world is broadly divided into four stages (Yoshida, 20123t Sthge is for
securing public health and establishing waste collection and transportationsiertheecities. Theecondstage is for
protectingthe environment, whictefers tgproperly dispoing collected solid waste, thereby minimizing environmental
impact. Thehird stage is for introducing intermediate treatment technologies and reducing final disposal Vdlame.
fourth stage is to form anatrial cyclesociety or acircular economy not onlyfor waste management but also to
effectively utilize resourcef®r sustainable developmefftig. 13).

Each city in Africa is currently being addressed with a focus on ensuring public health througlatiishesent of
collection and transpation of waste (thdirst stage). In a regional cityvhich hasbeenestablished to a certain extent,
theconstrudion of asecondstage sanitary landfill sites being considered hethird stage is still in trial, except for the
spontaneous activities tiie nformal sector.
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3-6. Problem analysis of urban waste management project in Africa

Theresults ofthe problem analysis workshop held at fhiest ACCP Meeting(2017) are summarized in Figd.IThe
workshop was organized by three graupsoup 1 (Ethiopia, Malawi, South Sudan, Uganda, and Zimbabwe), G2oup
(Botswana, Egypt, Ghana, Kenya, Namibia, Nigeria, Sudan, and Zambia), and3ZBungina Faso, Cameroon, Cote
D'l voire, DR Congo, Djibouti, M a e, §emnegahadSouth Kifdca)indhe o
workshoporganizedoy the three groupthecurrentproblemdacedby existingSWM projectswere analyzed according
to each of the foumanagementomponents: waste generation/discharge, collection and transpqriateemediate
treatmentandfinal disposalFig. 14).

(1) Therewere three major problems in tHevaste generation/dischafgeomponent (i) rapid increaseof waste
generation under urbanizatidji) scatteing of wastealongthe streetin the city,and(iii) insufficientwastecollection
and transpodtionservice.The following thregeasonsvere pointedutaboutthe cause of the problemsles on waste
and compliancaere not ensurethw enforcement arle@gal regulationsvere not adequatefprmulated andeducation
or awareness raisingas insufficient

(2) Regarding he " col | ect i ncgmpenenttwotpnodems vpere cdmmaonty feport€i: The firstwas
insufficient facilities and equipment for collectisglid wasteagainst the amount to be collected, arichited service
coverage ratgii) The fcondproblemwasthat depending on theity or country private collection and transportation
service providergargely implemened waste collectiorbut as thes@ongovernmental businesactivities were not
properly authorized, superviseghd controlled by the publiguthority, it often causedllegal or irregular disposal of
solid wastein and around cities

(3) In the 'intermediateprocessing" component (i) technological management problems concerning compost
production frommunicipal wastewere pointed out, (i) efforts for introducing Wastg¢o-Energy such athe waste
incineration power generation started at Addis Ababa in Ethi@ipieSinceAfrica was stillata very rudimentary stage,
therewere many difficultiesregardingthe introduction of various technologies for intermediate procesginghe
market of recyablesdid not grow sufficiently in Africa,and (iv) economicincentivesfor recycing were hard to
formulate Due to this,cost recovery concerning the operation and maintenanequiment andacility was a very
serious problemand, thus, sfficient collaboration with the private secteas requiredwithout close cooperation, there

is no sustainable development of intermediate processing technology.



Result of Problem Analysis in the Workshop
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Figure 14: Summary of the result of problem analyisisheworkshop in thd=irst ACCP Meeting @pril 2017).

(4) The problem in the "final disposatomponentvas that(i) open dump sitesontinuel to occupy an overwhelmitg
large arean Africa anda somewhat sanitary disposehs constructeth a smallarea (ii) Under such circumstances,
therewere many casualties due to overloadaigpen dump sites and accidergakbagecollapse. (i) It wasquite
difficult to acquire suitable land for constructing a landfill disposal site, anchihital investment foconstructiorwas
alsoinsufficient

(5) Four problems were recognized ovefatl SWM, which werecommoncauses owere abackgoundto theproblems
of theabovementioned foumanagementomponerg. The first commonproblemwasthat sincethe public authority
and politicians @l not necessarily prioiite waste management projects, thesgre very limited financial measures.
The secondcommonproblemwas that theravas ambiguity in the basic implementation systemihe responsibility
and mandatéor waste managememias not set clearly. The thirdommonproblemwas thatthe actual situation o
SWM (data concentratiorgnd theundedevelopedmaster plan and implementation plaasinsufficiently grasped
The fourthcommonproblemwas the weak public awareness about wastanagement and the environmefibese
collectivelyoutlined the results of the problem analysis®WM in Africa.

4. Implementation structure of municipal SWM system

SWM system covers various activities the entire lifecycle of waste from generation, collection and transportation,
andintermediate treatment to final disposad activae the system, technicabmponerg along withorganizational,
institutional, economic, and societal components are required.

Based on thquestionnaire survey, the outlinéthe implementation structiiofSWM system, including organizational,
institutional, economic, and social componeigsummarizedind a preliminary capacity assessment is made

4-1. Business form of SWM

First,the business form of the implementation systeatassified into thdollowing three types:



1) Mainly undertakeras a direct publichowned business (directly managed)
2) Entrusted to private enterprises or licensed and implemented in piviatgigzed)

3) Disorganized waste management busiegdsoth conducted by publiand private firmswithout administrative
supervisiorand coordinatiofmixture of uncontrolled privatand blic directoperation

The results are shown in Fith, where47% are directly managed, 29% are privately owned, and 24&d&serderly
mix of public and private operations

Mixture of
Public Direct T e Uncontrolled Private
Operation, 8 P £ and Direct Operation,
4

Figure 15: Business form ofmunicipalSWM in 17 African countries

BOX 2: Informal sector in SWM
Municipal SWM is conducted not only by the formal sector (public organizations and licensed private busing
but by the informal sector (waste pickers and unlicensed business, etc.) as well. The formal and inform
activities in SWM flow, collection and transportation, intermediate treatment, and final disposal are summa
the figure. The large arrow sha in the middle part of the figure indicates the flow of SWM processing, an
zone above the arrow refers to activities of the formal sector authorized by public authorities, which inc
officially -recognized reuse and recycle activities. Orother hand, the zone below the arrow shows the activiti
reuse and recycle by the informal sector, which are not officially recognized. The informal sector is genera
through three channels in the zone below the arrow: (i) Channel 1: Reusabtesyclables are collected from wa|
generation sources or discharge points by street waste pickers. (i) Channel 2: Reusables and recyclables a
by waste collection/transportation or intermediate treatment workers from the stage oibco#ladttransportatio
to intermediate treatment. (iii) Channel 3: Reusables and recyclables are recovered from the solid waste
the final disposal site by dump waste pickers. Reusables and recyclables recovered from the waste pickg
junkshops, middle dealers, recycling industries, and eventually come into the market. Informal sector acti
through the three channels. Waste pickers in the informal sector are generally socially vulnerable peoplg¢
slum inhabitants and smaltale private recyclers, who contribute to the promotion of reducing the waste g
through reuse. If the public sector properly recognizes their role and supports and coordinates with them, wh
an integration to SWM, it will be possible to canst a more reasonable and efficient SWM system.
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4-2. Capacity assessment method of waste management system

In order toassesshe capacity of municipgbWM system a questionnairesurveyand workshop/interviewvere held
usingthe Developmentevelindicator (DLI)for four issuesA, B, C,andD. The matingincludesa sixlevel evaluation
from "0" (a stateof nothing done) to "5" (a state dill implementation), and the minimumevel for system
implementationis defined as'3." These DLIs can correspond to individual, organizatiosiad]institutional/societal
levels (JICA, 2005)The four issue®f DLI are as follows:

A) Status of establishg a legalinstitutioral systemconcerningmunicipal SWM: The DLI (A) ratingis indicated by
sixlevels (0 to 5psshown in Table 2(A). This shows the level of capacity at the institutional level on waste managemer

B) Status of establishg animplementingorganization omunicipalSWM: TheDLI (B) ratingis indicated bix levels
(0 to 5)asshown in Table 2(B). This shows thavel of capacity atheindividual andorganizatioml levels for waste
management.

C) Establishment of financial systefor municipal SWM: The DLI (C) ratingis indicated bysix stages (0 to 5as
shown in Table 2(C). This relates tive capacity at organizati@h and institutional/soeitd levels related to waste
management.

D) Availability of SWM data This shows thestatus for graspinthe actual condition ofmunicipalSWM. TheDLI (D)
rating is indicated bysix levels (0 to 5)asshown in Table 2(D). This relates te capacity at organizatiah and
institutional/socétal levelsrelated to waste management.

Table 2(A): Establishment o# legalinstitutional systenflaws, regulations, standardandguidelines)on municipal
SWM

Rating | Descriptionof DLI (A)
0 The legal system on SWM is not in place.

1 Only a conceptual definition on waste is mentioned by a basic law and not a specific
definition.

2 There is a general definition on waste management but not a specific one.

3 There is a specific law(s) indicating specific definitions for waste management.

4 There are detailed bylaws, regulations, standards, and guidelines for law enforcement and

effective implementation.
5 There is a law, policy, and/or plan for achieving the SDG Goal 11 (sustainable cities and
communities) and Goal 12 (responsible production and consumption)

Table 2(B): Establishment oén implementing organization

Rating | Descriptionof DLI (B)

0 There is no public office or implementation agency for SWM.

1 There is an office in-charge on SWM in the central government, but no implementation
agency is established. Control for SWM is not functional.

2 Implementation agencies for SWM are partly established in large cities and in the central
government.

3 Implementation agencies have been established over the country but are not always
functional.

4 Implementation agencies are mostly functioning and central government office controls and
supports them.

5 There is a central government office and local implementing agencies having policies and
plans to achieve SDG Goals 11 and 12.

Table 2(C): Establishment o financialsystemfor municipal SWM

Rating | Descriptionof DLI (C)
0 There is no public budget and financing for implementing or controlling SWM
1 There is very limited public budget for SWM but almost no budget allocation or financing




for local SWM implementation. Actual SWM services are mostly by private sector without
any public control.

2 There is limited financial mechanism for implementing SWM service controlled by public
sector mainly in large cities.
3 A financial system has been established for implementing SWM service under public or

public-private partnership, but it is still fragile and unstable in the investment.

4 A financial system for SWM has been fully established under public or public-private
partnership, which is stable and sustainable.

5 A financial system for SWM targeting SDG Goals 11 and 12 has been fully established under
public and public-private partnership.

Table 2(D): Availability of SWM Data (waste generation, composition, service coverage, recylitdisposal, etc.)

Rating | Descriptionof DLI (D)

0 No public data is available.

1 Some data is available, but the reliability is uncertain.

2 There is limited reliable data but spot data in academic research and/or survey by donor
agencies is available.
3 Public authority collects SWM data, but not periodically, and there is a variation in data
quality.
4 Public authority accumulates SWM data systematically and publishes them periodically.
Public authority accumulates SWM data and indicators relating to SDG Goals 11 and 12 for
monitoring sustainable development policy.

(6]

BOX 3: Role of the administration

An effective and transparent institutional framework is essential for good governance in a municipal SWM.
such a framework, the municipal SWM cannot function or sustain itself. In additronni&ipality must have th
capacity and the organizational structure to manage finances and services in an efficient and transpare
Clear budgets and lines of accountability are essential (ISWA, 2010). To establish effective and efficient
urban areas, the major three systems: economic system, social system, and public administration system
properly coordinated (Yatsugi, 2004). The economic system generates economic profit under the agglq
economies and, at the same timeeaimajor waste generator. The social system provides and protects thg
environment for people. The public administration system must collect the cost for the treatment of genera
from the economic system and deliver public service of wasteagesment for the social system. Under
mechanism of publiprivate partnership (PPP), the public administration system is expected to control the
municipal SWM service activities through licensing, outsourcing, cooperation, and monitoringetrtafurther
develop the relationship among the three systems, economic instruments like unit pricing, deposit refunds
charges, recycling subsidies, and taxes on primary product inputs are important tools.

Public Administration System
Planning, Implementing, and
Monitoring Waste Management

Services
Treatment cost Licensing, Public service
for generated Qutsourcing, and delivery of waste
waste Monitoring management

/[ \

Economic System Social System
Agglomeration Protection of the

Economies, urban environment
Waste generation and Sanitation

Providing waste
management service
by private sector

Providing SWM services by private sector and administrative roles (modified from Yatsugi, 2004).




4-3. Results of analysis using DLI

Based on the descriptions of the above four typ&d_of thecapacityratingof municipal SWM systeris evaluated by
country and the results asemmarized with other socieeconomic information an8 WM datg as shown in Table.3

Fig. 19illustrates each rating by countriogether withthe national incomdevel (GNI/capita).

Table 3: Rating esultsof DLIs (A), (B), (C), and(D). Population, GNI/capitaandHDI (Human Development Index)
have beeradopted fromUNDP (2016) Waste generation (W(t/d)), waste generation rate (kaeapita/yean) and
predictionof waste generation amount in 20@82025(ton/day) have beemdoptedrom the World Bank (2012).

oty | popuition | | 01| wiva) | fate | woms [A_ |8 |c_ D | Openstion | colecin |

Djibouti
Namibia
Senegal
Kenya
Zimbabwe
South Africa
Cote d'lvoire
South Sudan
Sudan
Ethiopia

DR Congo
Rep. Congo
Burkina Faso
Niger
Morocco
Zambia
Malawl
Uganda
Egypt
Nigeria
Ghana
Madagascar
Cameroon
Botswana
Mozambique

560,979
2,303,000
14,500,000
45,500,000
14,600,000
53,100,000
20,800,000
11,300,000
38,800,000
96,500,000
80,000,000
4,600,000
19,034,397
17,138,707
33,500,000
15,000,000
13,066,320
38,800,000
92,897,000
177,155,754
26,900,000
24,430,325
22,800,000
2,000,000
28,000,000

Patang of A, 1L (

3,216 0473 30 25 3.0
9,770 0.640 356 0,50 1,103 2.0 3.5 3.0
2,240 0494 2,438 052 7,643
2,881 0.555 2,000 0.30 10,171 1.0 20 3.0
1,588 0.516 2,356 0.53 5,277 2.0 2.0 3.0
12,087 0.666 53,425 2.00 72,146
3,163 0.474 4,356 0.48 10,974
1,882 0.418 0.5 15 1.0
3,846  0.450 10,000 0.79 32,467 15 20 2.0
1,523 0.448 3,781 0.30 19,690
680  0.435 9,425 0.50 36,735 10 1.0 1.0
5,503 0.592 1,096 0.53 2,759
1,537 0.402 1,288 0.51 5,174 3.0 2.5 3.0
889 0.353 1,068 0.49 4,127 1.5 2.0 2.0
7,195 0.647 23,014 1.46 44,389 3.0 30 4.0
3,464 0.579 842 0.21 3,774 25 2.0 25
1,073 0.476 1,151 0.50 4,926 15 2.5 2.0
1,670 0.483 1,179 0.34 6,313 20 3.0 3.0
10,064  0.691 40,822 1.37 83,583 15 3.0 3.5
5,743 0.527 40,969 0.56 101,307
3,839 0.579 1000  0.09 9,857 1.0 2.0 3.0
1,320 0.512 3,734 0.80 12,485 1.0 2.0 20
2,894 0.518 6,082 0.77 17,194
14,663 0.698 830 1.03 2,227
1,098 0.418 1,052 0.14 7,247
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A) Status of legal/institutional system

The averag®LI (A) rating of the 1&ountries on the development status of the legal system, starataddgiidelines
is 1.75Djibouti, Burkina FascandMoroccohave a high rating of 3While South Sudahas a low rating of 0.&xcept
for the three countriementioned aboveheDLI (A) indicatesavery low ratingwhich measthe state of establishment
of the legal system concerni®yVM islacking and the actugWM projectis carried outvithoutawell-defined legal
and institutional basig he esponsibilitiesof SWM implementatiorre notlegally clarified in many countries

B) Status of implementing organization

The averag®LI (B) rating of the 16 countries on the status of improvement of the implemgenganizatioris 2.28.

Namibia, Morocco, UgandandEgypthave a high rating of 3While D.R. Congcdhas a low rating of 1.Mespite the
inadequacy of the ledalstitutional systemsetup SWM authoritiesare being assembledn large cities. In many
countries, however, local cities have been left behindsANi services have not yet covered thentirepopulation.

C) Status of SWM financial system

The averag®Ll (C) rating for the 16 countries concerning the development status of waste managemenidinance
2.56. MoroccandEgypthave a high rating of 4.0 a3 respectivelywhile D.R. Congo and South Sudaave a low
rating of 1.0 A financial systenwas establishetbr SWM for all countriesexcept the above twawith the 1.0rating
andpublic-private partnership (PPB)artedn large cities.

D) Availability of SWM data (waste generation amount, collection rate, recycling amount, and final disposal
amount etc.)

The averag®LI (D) rating of 17 countriess 2.32. Kenya, Morocco, Zambia, Uganda, EggptGhanahave a high
rating of 3.0while South Sudahas a low rating of 0.5WM data and related social data serve as basic information for
planning and implementing tH&WM project, but ina majority of countries, th&€ WM data isquite basic (generain
amount etc.),andcould beobtainedbased on researchers' spot investigatiata,etc.

4-4. Correlation among DLI ratings
Based on the concept of Cross Country Analysis, we examined the mutual relationship between tbésedfings:
(1) Institutional Capacity (DLI (A)) and Organizational Capacity (DLI (B))

Figure 17 illustrates the correlation between the ratings BLI (A) (legalinstitutional system) andDLI (B)
(implementingorganization) which shows a weakpositive correlatior(r?> = 0.2993) As shown in thdigure legend
different coloed plots show the differencén business fornmas mentioned inthe previous chapterRed is primarily
implemented byprivate firms supervised by publi@uthority or publicprivate partnershipsblue suggestswaste
management servisghat aredirectly carriel out by the publicauthority, andyellow is a mixedpublic and private
businesswith almost no public contrandcoordination Focusing on the business form, public dimeetnaged type
(blue) and private typéred)appear when theatingsof DLI (A) and theDLI (B) are relatively high, whereas whbath
DLlIs arerelatively low, a mixed disordedtype businessyellow) is presented

(2) Organizational Capacity (DLI (B)) and Financial Capacity (DLI (C))

The correlation between the ratimgfsDLI (B) (Organizational) and DLI (C) (Financial) is shown in Fig.18. There is a
positive correlatior(r> = 0.5704) indicating that organizational capacity development and financial development are
closely linked. In the case of a private business wotitrol,thefinancial capacityating of DLI (C) is high. In the case

of mixed type without controthe financial capacity is low.
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Figure 17: Correlation between Ratings of DLI (# Figure 18: Correlation between the ratings of DLI (I
(legal/institutional) and Indicator B (implementir (Organizational) and DLI (C) (Financial). There is
organization).No clear correlatiorseenbetween botl positive correlation betweerthe two indicators. In
indicators Fewinstitutional and organizational capaciti general, private or publiprivate partnership operatic
can be identified in SWM service when the business ' has ahigh rating of DLI (C).Determinaion coefficient
is amix of public and privatewithout control by public. (r?) = 0.5704

Determinaion coefficient (f) = 0.2993

(3) Institutional Capacity (DLI (A)) and Financial Capacity (DLI (C))

The correlation betwedhe matings of DLI (A) (Institutiona) andDLI (C) (Financial)is displayed in Figl9. They do
not show aveak positivecorrelation which suggestthat there ialink between the establishmentadégalinstitutional
system and the establishmentdustainabldinandal system In the case gprivate business typéhe ratings of DLI
(C) is always high, whilén the case oflisorderly mixed typdusiness withoutantrol, the ratingf DLI (C) is always
low, which meanthat financial stability is related to business style.
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Figure 19: Correlation between the ratings of DLI (4 Figure 20 Correlation between the ratings of DLI (D) (De

(Institutional) and DLI (C) (FinancialpA weak positive availability) and DLI (A) (nstitutional). No clear

correlationcan beobserved. correlation between both indicators. Data availabi

Determinaion coefficient (f) = 0.3939 (rating of DLI (D)) is high in private business with contr
Determindion coefficient (f) = 0.1656

(4) Availability of SWM Data (DLI (D)) and Other Indicators

Thecorrelation between thatings ofDLI (D) (Dataavailability) andDLI (A) (Institutiona) is shown in Fig.Q, DLI

(D) (Data availability) and DLI (B) (Organizational) in FidL,2and DLI (D) (Data availability) and DLI (C) (Financial)

in Fig. 22 No corrdationis observed irDLI (D) and DLI (A), butin theother three cases, positive correlations can be
observedin the wellcontrolled privateperationsystemthe availability ofSWM datais relativelywell functioned
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Figure 21: Correlation between the ratings of DLI (I Figure 22: Correlation between the ratings of DLI (I
(Data availability) and DLI (B) (Organizational).weak (Data availability) and DLI (C) (FinancialA positive
positive correlation can be observedetween bott correlation can be observed between both indicators
indicators.Determinaion coefficient () = 0.395 Determindion coefficient (f) = 0.634

(5) Correlation between the ratings of each DLI and HDI

TheHuman Development Index (HDUNDP, 2014 is a statistical index that combines life expectancy, adult literacy
rate,schoolenrollment rateandGross Domestic Product (GDP/capita) eig. E3shows the relationship between HDI
and the ratings dbLI (A), (B), and(C).
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Figure 23: Relationship between HDI arde readings of DL{A), (B), and(C). HDI (2014) is taken on the horizontal

axis andhe iating of eaclbLlI is taken on the vertical axis. The dotted line shows each polynomial approximate curve

DLI (B) and(C) show positive correlation with HDI, b@dLI (A) is almostconstant without being affected by HDI.
Source oHDI: UNDP (2014)

The HDI of African countries shows a wide range from 0.35 to 0.69, where the ratings of DLI (B) and (C) increas
according to the improvement of HDThis means thathe progress of human development results in an enhancement
of organizational and financial capacity in SWM. However, the rating of DLI (A) is almost constanindiagting

that the progress of humaevelopment does not letmithe improvement of the ledadstitutional system.



(6) Correlation between the ratings of each DLI and economic development

Using GNl/capita (USDn purchasing power parityas an indicator of economic developmémeprogresof economic
development is related to the ratingdfl (A), (B), and(C) (Fig. 24). As seen in the case BIDI, theratings of DLI
(B) (organizational) andLI (C) (financial) exhibit a positive correlation with economic developm@iil/capitg.
However,aboutthe rating of DLI(A) (institutional) it remainsconstant (flat) as a wholehich goesagainst economic
developmentThis suggests that institutional devetopnt is asomewhatinique issue that does not necessarily yad
economic development fiew African countries
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Figure 24: Relationship betweeiheaverage national income per capita (GNI/capited readings of DLIA), (B), and
(C), as well asHDI. GNl/capita (USDin purchasing power parityis taken on théorizontal axisthe atings of DLI
(A), (B), and(C) on the left vertical axisand HDI (2014) on the rightertical axis The dotted line is a polynomial
approximate curve for eachlationship The surce for GNl/capita and HMas beemdopted from UNP (2014).

4-4. Summary of capacity assessment using DLIs

Based on the aboveentioned observationghe following points were clarifiecegardingthe capaity of municipal
SWM systemin African countriesThe determination coefficientqrfor eachcorrelation is summarized in Table 4.

Table 4: Determination coefficient fy based on regression analysis among the ratings of DLIs (A), (B), (C), and (D).

A B C D
- 10.29930.39390.1656
- 10.5704/0.3945
- 10.6335

OO0 T >




(1) It was revealed that thevgerepositive correlatioabetween DLI (B) (organizational) and DLI (C) (financjand
DLI (C) (financial) and DLI D) (data availability) This mears that organizational development is an inevitable
challenge for financial enhancemeatjd SWM data availability will be improvedvhen the financial capacity is
enhanced

(2) There were also some weak correlations between DLI (B) (organizational) and DLI (A) (legal/institigiotial))
(B) (organizational) and DLI (D) (data availabilityJhis means that organizational developmentinked to the
legal/institutionalcapacity andif the organizational capacity is enhanc8uWM data availability is improved.

(3) On the other hand, there wasatear correlatiofetween DLI (A) (legal/institutional) and DLI (B) (organizational),
and DLI (A) (legal/institutional) an®LI (D) (data availability).Separa¢ from the task ofegalinstitutional capacity
strengtheningsome unique efforts are probably necessary fomizgdonal development araquisition ofSWM data.

In the weltcontrolled privateoperatingbusinessthe acquisition and consolidation 8WVM data is relatively well
functioned

(4) Private outsourcing and private partnership (PBRjects show a relatively strengthened capacity &te
organizational and financial lev@lhe availability of SWM data is alggood It is necessary to strengthen the capacity
of the role of admirstrative authority for supervision, monitoring, asabrdinationwith the private sector

(5) There is a positive correlation between HDI &émel ratings of DLIB) (organizationglandDLI (C) (financial).On
the other hand, therem® correlation withthe rating of DLI(A) (institutional) This means thaivhile factors of human
development make a certain contribution to improve organizational and financial aspactexternal condition of
SWM, theydo not concerthemselves witlthe improvement of the ledadstitutionaldevelopmentln order to develop
alegal system and inistition, its own efforts are necessary

(6) An indicator of economic developmefiGNI/capita) is positively correlated withithe ratings ofDLI (B)
(organizational) an®LI (C) (finandal). However, it does not shaanycorrelation withDLI (A) (institutioral). Similar

to the correlation with HDI, economic factohave little relation with the enhancemenof the legal/institutional
developmentThis indicatesthatimprovement of general capaciguch as economic growth or human development
does not alwayautomatically improve the ledaistitutionalsystemfor SWM.

5. Development drivers for SWM in African countries

What is the development driver (promotional factor or agent) for SWM activities? Based on the argument by Wilsc
(2007), six drivers in two groups are set up accordirtheaurrent situation in Africa. As technical drivers of SWM,

the following three driers can be identified: (1) Securing public health and sanitation, (2) Protecting the environmen
and (3) Promoting sustainable resource management. As underpinning social drivers in SWM, the following thr
drivers are given: (4) Responsibilityf legalinstitutional system and policy direction, (5) Public consciousness
concerning public health and environmental conservatiotgpressure of public opinion, and (6) Economic benefit and
job creation (se€ig. 25.
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Figure 25: Development drivers for SWM in African cases (left hand figure) and measures to enhance each driver (rig
hand figure).



The driver (1) is ameango improve the public health of the city, which leads to enhance the capacity of waste collectiol
and tranport. The driver (2) leads to environmental conservatiogasures closure of open dumpsitesind
establishment of sanitary landéillit also includes mitigation measures for greenhouse gases. The driver (3raims
reasonable resource management fortagusble development, leading to measuttest deal with the 3Rs, the
introduction of Wastdo-Energy, and the formation of a circular economy. The driverc(éatesthe duty on the
legal/institutional system, or the requirement of government policy jwhlates with the development of detailed rules,
standards and guidelines, and formulation of detailed policies, strategies, and plans. The drivere&gcsemmic
benefits in SWM and job creation in developing countries, which will lead to cosemyameasures, establishment of
financial sustainability, promotion of publfrivate partnershipandintegration of informal sector into SWM system.
The driver (6) leads measures to raise awaremesgvironmental and waste problems, promotion of enwvikemtal
education, and issues relating to social inclusiveness and democratic governance. The latter drivers (4), (5), and (6
the driving forces behind the SWM activiti@sdthe former three drivers (1), (2), and (3) are the factors in the operation
level (Fig. 25).

In Africa’'s SWM projects, there asituationaldifferences in each city, but some common weaknesses are recognized
Firstly, inadequacies regarding clarification of responsibildiesacknowledgedased on the legal/institutional system,
policy formulation, and planning. Secondly, weak public awareregarding environment and waste problesis
recognizedy a wide range of decisiamakers, residents, and other stakeholders.

In the workshop of th&irst ACCP Meeting, the opinions given by the waste management administrative officials in
each countryncludedthe improvement of public health in urban areas through the establishment of collection an
transportation and environmental protection througfpirovement of disposal sites, which correspond to a technical
driver. However, to enhance®t onlythe drivers at operation levels, but more basic and social drivers behindghem
well, that is institutional building and public awareness raisingluding government officials and policy makers, are
desired.

BOX 4: Capacity Development support

In order topromote sustainable municipal SWM, a capacity development (CD) support or technical assisi
external donor is expected. Municipal SWM encompasses numerous factors particularly in urban areas. The
of CD support in municipal SWM is also wigiediversified. There are three categories of CD support subjeq
shown in the figure: Category 1 (Support SubjedBroup 1) corresponds to capacity enhancement at the soci
institutional level; Category 2 (Support SubjeetsGroup 2) correspond$o capacity enhancement at t
organizational (public administration) and managerial level; and Category 3 (Support Subj@ctaip 3)
corresponds to capacity enhancement at the technical and technological level (Yoshida, 2016; see figure).
Group 1 coves social and institutional issues, which are the enabling environment and conditions for m
SWNM. It consists of six support subjects: background survey of -patitical economy, promotion of institutio
building, promotion of public awareness, estgthening environmental education, promotion of pyinlicate
partnership including micréinance and financial inclusion, and internalization of informal sector. The su
subject “public awareness’ i S s ubdréngss daisinly, promadtian

willingnessto-pay waste related fee/tax, consersusding on siting of SWM facilities, and participation of citize
in municipal SWM activities, such as commuHigised SWM. Group 1 is the background of SWM and is clg
related to the subjects of economic system and social system, without which the public service activity

would not function.

Group 2 relates to organizational issues of SWM implementing agency, which consists of six support

formulation of mlicy and plan, strengthening organizational management, strengthening financial mana
governance to subgroup (e.g., guidance and support to local government from central government), pro
economic instruments for participation and pulplitvate partnership, and strengthening environmental and S
consideration (e.g., environment al assessment) .

into three specific subjects: preparation of investment plan, strengtheninggewanagement, and strengthen
O/M cost management and cost recovery.

Group 3 includes technical and technological issues in SWM. They are frequently discussed as element
waste management system. It contains five support subjects: wasteardechiniques (such as source separg
and home composting etc.), improvement of collection and transport, introduction of intermediate techr
i mprovement of final di sposal landfill, and essaee
treatment” includes four specific s u-ojeremy and habardog
waste treatment.
These three groups of support subjects are interrelated and have a mutual cause and effect. Accord
develgment level of SWM, priority issues should be changed. It is not necessary for the donor to support all




but the support subject(s) should be selected based on the capacity assessment as well as policy direction g
SWM given by the urbaaity authority.
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6. Actions required for improving SWM in African cities

Based on the abovaentionedanalysis, the followingao issues can beidentifiedin orderto cope with thevaste crisis
which isexpected to occur ithenear futurdn African cities

(1) The nost urgentSWM issues in Africacities are strengthening waste collection and transportatiorsémuring
public health in urban and residential aredasing open dumps for environmental conservatamd construding a
final sanitarylandfill. It is essential taunderstandhe current situation includingzaste generatiommount waste
compositionand actual wstestream To cope with these issuegapacitystrengtheningn SWM systemandcapacity
development aheinstitutional levelarenecessary.

(2) The cevelopment of capacity #ieinstitutionallevelis the most delayenh African countriesThe tasko strengthen
the capacities dheinstitutional level in SWMequiresspeciakfforts independemtf human development and ecoriom
development. Although the legal system varies from country to country, S¥Néhservicds attemptedit is necessary
to clearly definghe following the definition of waste, thesponsibilityfor SWM service the rule of wasteollection
anddisposal, etc. Fig25 outlinesthe Japanese ledalstitutionalsystem andorresponding activities lgdministrative
level. In Africa, there are many countries conceptually prescribed byagielaw, howeverthose corresponding to
individual laws, stadards, enforcement orders, enforcement regulatant guidelines at the national level are often
unestablished. In local governments as well, regulations and enforcement regulatimispaeparegwhich result in
insufficientpolicy, strateg, plan, bcal level master plaand individualoperationplans.
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Figure 26: Outline of the national and local government level légstitutionalsystemfor SWM.



BOX 5: JICA's cooperation in SWM in African countries
JICA has been supporting the improvementvaste management in large cities under the policy "Promotidg
comprehensive waste management,” TIC¥DYokohama Action Plan (201B7). It has been implementir
technical cooperation, grant aid, and soft loan projéatsseven countries: Sudan, South &udMorocco,
Mozambique, Kenya, Nigeria, and Zimbabwe. In these countries, SWM components such as waste colle
transportation, introducing 3R policy, public awareness, and landfill management, have been focused on. |
appropriately plan ahimplement such aid and cooperation project, an accurate assessment of the curre
situation is indispensable. In this regard, "Africa Urban Waste Management Information Collection Confi
Survey” (Devel opment Sur v slbeinglimpementEd ant human ackour€es arepl
developed so that African countries can obtain reliable data on their own. Also, with the aim of nurturing
resources engaged in SWM projects in Africa, the "Africa Refponsed Knowledge Coreaticn Program” hag
been started in cooperation with Yokohama City. It plans to accept a total of 20 trainees from African count
time and, in January 2018, the first course was held. The second training course will be held in August 2,
expectd that this effort will contribute to the improvement of human resource development capacity of thg
implement the SWM project in each city of Africa.

6. Conclusions

(1) Municipal solidwaste is rapidly increasing in Afrinecitiesdue to population increase and urbanization. This will
accelerate ithenearfuture andin thecoming terto fifteen yearsthe amount of municipal wasteestimated tdouble.
Under suclasituation of waste crisiSimprovement of waste collectionrsice forsecuring public health" andlosure

of open dumpsites and construction of sanitary landfills for protecting the envirghareptiority issues for enhancing
SWM activities.

(2) However thepresent SWMs insufficiently establisheith African cities and countrieandthecapacity development
in SWMis urgenly required Based on the analysis of the newdfineddevelopment level indicators (DL|Kapacity
strengthening at individual, organizational, and financial levels can be expectaghteamnomic growth (GNl/capita)
and human development (HDI), but fitve legal/institutional level, economic growth and human developmemot
result in capacity strengtheniongder present African conditionSpecial efforts foinstitutionalbuilding arerequired
Without suchan institutional building SWM will not be sustainable due to unclear responsibitityoperationand
maintenance

(3) Trendsof private sectoinvolvementin SWM servicesarecommonin many cities in AfricaFor promoting this
movementsatisfactorily public administraton authoritiesare required t@ppropriatéy controllicensing, authorizing,
contracting supervising, and monitoring privatactivitiesbased on the legal system.

(4) It is necessary tobtainaccurateand reliable data o(8WM. The pesentpaper igusta preliminaryanalysis based
onvery limited data, and future revisidrased on new data is desired.

(5) Waste is like a mirror that reflects various aspects of a society. Inrfactirty city, local administration for
municipal SWM is considered ineffective, institution is not well established, or public awareness of residents at
community is insufficient.
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