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ABSTRACT

PLANNING AND MANAGING URBAN ORGANIC SOLID WASTE IN AN AFRICAN
CITY: LINKING ORGANIC SOLID WASTE COMPOSTING TO URBAN CULTIVATION IN
ACCRA. GHANA, WEST AFRICA.

The effective management of urban solid waste presents a great challenge to cities of Sub-
Saharan Africa. The ineffectiveness of the conventional approach. which is limited to the collection
and disposal of wastes out of the sight of city residents, is widely known. Heaps of garbage found
in undesignated sites in African cities is common; some cities in Africa were even being dubbed
“cities of garbage™ and “cities of mess™ by the mid 1980s. Across Africa the waste collection rate
is around 40 to 50 per cent. and an overwhelming majority of disposal sites are poorly managed open
dumps, some located in densely-populated and ecologically-sensitive areas.

The unsustainability of the conventional system on social, economic and environmental
grounds has necessitated finding more effective strategies to waste collection and disposal in African
cities. Agenda 21 and the Earth summit in 1992 along with Habitat I in Istanbul in 1996, brought
increased attention to these issues. Many international donor agencies have given priority to the
provision of these services and are encouraging governments to invest in solid waste management
strategies such as recycling organic solid waste in urban food cultivation, an area which has also
received the attention of solid waste management experts. researchers and consultants. The
abundance of organic solid waste, which ranges between 60 to 90 per cent of the municipal waste
stream in African cities along with the presence of large number of urban cultivators in need of
organic materials for use as soil conditioner, suggest that urban cultivation has the potential to reduce
the total volume of waste requiring disposal.

There is a dearth of studies into finding effective solid waste management strategies but
studies into developing effective and sustained linkages between urban cultivation and municipal
solid waste management is lacking, and there is an absence of models or frameworks to facilitate
such integration. The research focused on how to integrate urban cultivation and municipal solid
waste management through organic solid waste composting. '

The main objective of the research was to explore. demonstrate, and develop etfective and
sustained linkages between urban farming and municipal solid waste management through organic
solid waste composting as an urban management and resource conservation strategy to improve the
efficiency of municipal solid waste management practices in Accra, Ghana. The study had four
specific objectives: (i) to examine the nature, components and current status of urban cultivation in
Accra and identify how organic solid waste from the city’s waste stream is currently being utilized:
(i1) to examine the environmental. economic, social, institutional and cultural opportunities and
constraints of recycling organic solid waste into urban cultivation in Accra; (iii) to identify farmed
areas in the city that are suitable for both food cultivation and on-site composting of organic solid
waste:



(iv) to develop a conceptual planning and management framework which links organic solid waste
composting and urban food cultivation in Accra and which might be applicable to other cities in
Ghana as well as other Sub-Saharan African cities faced with similar waste collection and disposal
problems. It emphasized techniques of integration and means to manage issues arising from the
integration of the two sectors. For each objective, specific research questions were developed to help
generate and elicit the relevant data.

This study adopted a qualitative approach using multiple data gathering techniques (eg.
participant observation, semi-structured face-to-face interviews, informal discussions and
conversations with local farmers, government officials, waste generators, urban management
institutions users and potential users of compost to gather different kinds of information and data.
The field work consisted of a socio-economic survey and a community-based source separation and
composting demonstration project.

Major findings from the study were: (i) a significant proportion of the city's organic solid
waste which can be composted is wasted; (ii) recycling organic solid waste into urban cultivation
can divert enormous quantities of waste from the city’s waste stream; (iii) the practice of using
untreated waste in the form of wastewater cow and chicken manure is common and widespread: (iv)
the availability of incentives, familiarity and knowledge about source separation and composting.
and collection systems used impact on participation rate and the sustainability of community-based
source separation and composting projects: (v) urban cultivation in Accra is an age-old and
predominantly male activity undertaken by migrants and (vi) availability and security to land are
major problems facing urban cultivators in Accra.

A conceptual planning and management framework linking organic solid waste composting
and urban food cultivation was proposed as an outcome of the research. The framework consists of
(i) a public education component; (ii) storage. collection and transportation of source-separated
organic solid waste: (iii) marketing of compost using various communication channels: (iv) the
creation of waste reuse urban cultivation zones: and (v) the implementation of the framework at the
sub-district level focusing on residential communities and neighbourhoods.

The study concluded with policy recommendations to promote the WRUC concept emphasizing on
the (a) the promotion of compost and manure use in urban cultivation. (b) increased support for
waste-based urban cultivation, (c) the introduction of new and revision of old municipal by-laws to
accommodate WRUC practices, (d) incorporating WRUC zones into urban land use planning. and
(e) the introduction of aggressive strategies to market compost.
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Chapter 1
OBJECTIVES AND SCOPE OF STUDY

1.1  Introduction

Managing municipal solid waste constitutes one of the fastest growing problems
facing city authorities in both developed and low income countries. The situation is critical
in African cities, where municipal solid waste management has reached crisis proportions.
The exponential growth of Africa's urban population, coupled with the physical expansion
and sprawling of cities, diminishing financial resources, inadequate management capacity,
poor planning and adoption of inappropriate technologies, have also contributed to the poor
state of municipal solid waste management in most African cities. Negative impacts on health,
the environment and overall quality of life for urban residents have reached deplorable
proportions. For example, Adedibu and Okenkule characterized Lagos, Nigeria as the
"dirtiest” capital in the world, mainly

because in most parts of the city, streets are partially blocked by solid waste.

Similarly, open spaces, market places are littered with solid waste and in most cases

drains are clogged or totally blocked and many compounds are hemmed in by solid

waste (1989:91).

This deplorable situation is not unique to Lagos, but exists in most African cities,
which clearly indicates that solid waste management in African cities is extremely ineffective.
Kulaba (1989) observed that on average, city authorities in Tanzania collect only 24 percent
of the refuse; in Kinshasa, Zaire, Mbuyi (1989) noted that household waste collection and

street cleaning were restricted to wealthy neighborhoods, while in the remaining areas

household waste is dumped along roads, into illegal dumps, into storm water drains or



buried. In Nigeria, Onibokun, (1989) pointed out that 35 per cent of Ibadan's households, 33
per cent of Kaduna's households, and 44 per cent of Enugu’s households did not have access
to any formalized waste collection..

The socially, economically and environmentally unsustainable conventional system has
necessitated the development of effective sirategies to address waste collection and disposal
problems in African cities. Recycling organic solid waste for use in urban farming through
composting is a sustainable strategy to improve the efficiency of solid waste management
practices in Africa’s urban areas. Such an approach is being encouraged by solid waste
management experts, researchers and consultants (Syagga, 1993; Chimbowu and Gumbo,
1993; Diallo, 1993; Lee-Smith and Menon, 1994; Abutiate, 1995; Asomani-Boateng and
Haight,1998 ) as a means to at least handle organic fraction which makes up major
component of municipal waste stream.

International research and funding organizationslike the International Development Research
Centre, the Food and Agriculture Organization, the World Health Organization and the World
Bank are advocating bringing agriculture back into towns and cities, urban agriculture it is
suggested can improve food security, regenerate the environment, and strengthen urban
economies. To this end the Global Initiatives for Urban Agriculture was launched in 1996 at
the third meeting of the Urban Agriculture Support Group (SGUA) hosted by IDRC in
Ottawa, Canada, at which the author was a participant. SGUA acknowledged, among other
things, that the "best use of urban solid waste and wastewater is for food production

monitored by strict public quality control” (SGUA, 1996).



The abundance of organic materials, ranging between 60 and 90 per cent of the
municipal solid waste stream of African cities (Obeng and Cointreau, 1997), the ever-growing
quantities of organic materials and the presence of a large number of urban cultivators who
are in need of organics as a soil conditioner, suggest that there is the potential to reduce the
total volume of waste requiring disposal. The economic value of inorganics like hard plastics
glass, and metals has spurred their recycling and reuse but, the recycling of organic waste has
up to now being neglected. Since it is mostly organic solid waste which piles up in Affican
cities and to the degradation of the urban environment, the need to recycle waste into urban
agriculture is critical.

Studiesaimed at developing effective and sustained linkages between municipal solid
waste management and urban agriculture in Affican cities are lacking. Previous and current
research on urban agriculture focuses on the social and economic benefits of urban farming
(Sanyal, 1985; Maxwell, 1994, Aipira, 1995; Waters-Bayer, 1995), spatial distribution and
patterns, and constraints and impediments to and motives for urban farming (Rakodi, 1988,
Lado, 1990; Freeman, 1991; Streiffeler, 1991). Questions of who cultivates in African cities
and their socio-economic characteristics, have been thoroughly investigated (Mazingira
Institute, 1987; Maxwell and Zziwa, 1992; Lee-Smith and Menon, 1994; Mbiba, 1994; Sawio,
1994). Studies to improve municipal solid waste management practices have focused on
collection and disposal (Mbuyi, 1989; Mabubua, 1991; UNDP/World Bank, 1991;
Pfammatter and Schertenleib, 1996); composition, volume and generation rates (Tevera,
1993; Syagga, 1993); and institutional (UNCHS, 1989, Dohrman et al.,1991; Tevera, 1991¢)

and informal resource recovery (Tevera, 1991b; Gould, 1992).



The preceding analysis reveals a gap in the research on integrating urban agricuiture
and municipal solid waste management in Africa's urban areas as well as a neglect of practical
opportunities for organic solid waste to be part of a "closed loop" within African cities that
is not possible without urban agriculture. Sawio (1993) and Chimbowu and Gumbo (1993)
have observed that research on the integration of urban agriculture and municipal solid waste
management is lacking and call for studies in this area. It is against this background that this
research is being conducted. This Ph.D research is a continuation of my Masters thesis,
successfully completed in 1994 and entitled "Planning for Domestic Solid Waste in
Developing Countries: A Pilot Project of Community Composting in Accra, Ghana™. The
present research, however, has a much broader scope, as it addresses the issue of developing
effective and sustained linkages between urban agriculture and municipal solid waste

management through composting in Affican cities, using Accra, Ghana as a case study.

1.2  Selecting the Study Area

For an empirical study of integrating urban agriculture and municipal solid waste
management through community-based composting, the Accra metropolis has been selected
as the unit of analysis and focus of this study. Accra was selected because it exemplifies issues
of urban farming and solid waste collection and disposal problems which prevail in several
Sub-Saharan African cities. It is one city in Africa where, under the "Africa's Sustainable
Cities” program, International organizations in conjunction with Central and Municipal
governments, NGOs, Community-based organizations and the private sector are involved in

finding solutions to a host of urban management problems. In addition, the researcher is very



familiar with the study area, which makes data collection and field work easier given the time
and money constraints.

Municipal solid waste management remains one of the most intractable and critical
problems within Accra (Songsore, 1992). In 1983, refuse collection and disposal in many parts
of the city reached such deplorable conditions that a public outcry for a "state of emergency"
had been raised (Ghanaian Times, June 6, 1983). Waste dumped into storm drainage channels,
creeks, lagoons, and other water impoundment points creates serious environmental problems
which can become disastrous . The 1995 floods which swept the city and caused the death
of 30 residents and destroyed property worth millions of dollars were attributed partly to
refuse which blocked the city drainage channels (Daily Graphic, July 5, 1995).

In crisis situations, ad hoc and short term measures have been developed to address
Accra’s solid waste collection and disposal problems. These range from calling in foreign
experts, appealing for foreign aid, and procuring expensive and sophisticated foreign
collection trucks and equipment, to mass mobilization of university and college students and
community groups to clean and desilt drainage channels, clear mounting piles of garbage and
dispose of it out of the sight of city residents. These ad hoc and short term solutions have
proved ineffective; hence in 1994 a ministerial oversight committee on Accra's sanitation was
established by the Accra Metropolitan Assembly (AMA) to find lasting solutions to the city's
waste collection and disposal problems. The committee had as part of its mandate the
opportunity to explore recycling the city's organic waste into urban cultivation, but due to the
lack of data and frameworks, the committee has not been able to design any effective strategy

based on linkages between urban cultivation and organic solid waste recycling.



With about four thousand urban farmers (Sackey, 1998) who are in need of organic
matter to use as soil conditioner, coupled with the fact that 80-90 percent of the city’s solid
waste stream consists of organic and inert materials (ash and dirt sweepings) (Kramer et al.,
1994), research to assess the practicality of preparing the city's organic waste as a soil
conditioner in food cultivation is an urgent necessity. The problem is the absence of a
framework or model linking municipal solid waste management and urban agriculture in

Accra.

1.3  Research Problem

In spite of the need to integrate municipal solid waste management and urban
agriculture as an urban management tool to address solid waste collection and disposal
problems, specifically in Accra and other African cities in general, no research has been
undertaken to explore and develop linkages between the two sectors. This study is based on
the hypothesis that a significant proportion of the urban waste stream can be diverted from
disposal by redirecting organic solid waste into urban food cultivation through community-

based composting.

1.4  Research Goals and Objectives

The goal of this research was to explore, demonstrate and develop effective and
sustained linkages between urban food cultivation and municipal solid waste management
through organic solid waste recycling as an urban management and resource conservation

strategy in order to improve the efficiercy of municipal solid waste management practices in



Accra, Ghana and other cities in Sub-Saharan Africa. The research focused on techniques of

integration, and the means to plan, manage and address issues arising from the integration of

urban cultivation and municipal solid waste management. Specifically, the study seeks to:

1.5

@

(i)

(iii)

(iv)

examine the nature, extent, components and current status of urban farming
in Accra and identify how organic solid waste from the city's waste stream is
currently being utilized;

examine the environmental, economic, social, institutional and cultural
opportunities and constraints of organic solid waste recycling in food
cultivation in Accra;

identify areas in the city that are being farmed and suitable for both food
cultivation and on site composting of organic solid waste;

develop a conceptual planning and management framework which links
organic solid waste recycling and urban food cultivation in Accra and which
might be applicable to other cities in Ghana, as well as other Sub-Saharan
African cities faced with similar solid waste collection and disposal problems.

Research Questions

To pursue these objectives, the study investigated the following research questions:

@)

(if)

(iii)

(iv)

What is the, demographic and socio-economic distribution of urban food
farmers in the Accra Metropolitan Area?

Where in the city is urban food cultivation undertaken? What agricultural
practices are involved? What is the acreage of urban land-use under
cultivation? How many urban residents are engaged in food crop cultivation?

How is organic solid waste from the city's municipal solid waste stream
currently being utilized? Who uses it, in what form, and for what purpose?
What is the nature and what are the characteristics of organic solid waste
generated in the city?

To what extent do urban farmers use recycled organic solid waste in food
cultivation? What are the methods of organic solid waste utilization in urban
food cultivation in Accra?



(v)  Are farmers interested in using recycled organic solid waste for fertilizing
their farms, and what are the opportunities/barriers to recycling organic solid
waste in urban food cultivation?

(vi)  Arethere any programs and policies in place for promoting the use of recycled
organic waste in urban cultivation, and are policy makers prepared to provide
support for the integration of organic solid waste recycling into urban food
cultivation?

(vii) Do municipal solid waste management policies encourage the use of recycled
organic solid waste in urban food cultivation?

1.6  Organization of the Thesis

The chapters in the thesis reflect the major themes in this study. No chapter is
completely independent and self-contained. Rather, a continuous flow with cross-references
to other chapters and materials is presented throughout. Chapter 1 provides an overview and
introduction to the study, the research problem, goal and objectives of the study and an
overview of the study area. A review of research and studies on municipal solid waste
management, urban agriculture and organic solid waste recycling, and issues in organic
waste/urban agriculture interface in Africa are discussed in Chapter 2. Some relevant urban
management and planning concepts are presented in Chapter 3. The study design is presented
in Chapter 4. The findings from the interviews, and surveys conducted during the fieldwork
are presented and discussed in chapter 5. Chapter 6 presents a framework for Waste Reuse

Urban Cultivation. Finally, chapter 7 provides a summary and recommendations.



1.7  Overview of Study Area

The Accra Metropolis or Accra District is the focus of this study. It is therefore
important to have an understanding of the dynamics of the city. Essentially, this section
examined the physical and socio-economic characteristics, the status of the urban
environment, and the policies, programs, regulations, and institutions for managing the urban
environment.

Accra Metropolis, which occupies an area of 225 square kilometers (AMA, 1995),
covers sixty-eight electoral districts grouped under the six sub metropolitan districts of
Ablekuma, Okaikwei, Ayawaso, Asiedu-Keteke, Osu Klottey and Kphesie (Fig. 1.1). The
metropolis is bounded to the east, south and northeast by the Tema district. The north,
northwest, west and southwest borders the Ga district. To the south is the Gulf of Guinea.

Accra lies within the coastal plains of Ghana and has a general elevation of about 75m
above mean sea level. The metropolis is drained by the rivers Densu (which is the city's major
source of water), Nima, Odaw, Osu Klottey and Kphesie. Regrettably, some of these streams
and lagoons are used as dumping grounds for domestic, human and industrial waste generated
within the city. Accra lies in a semi-arid zone characterized by two rainy seasons, a major
season covering March to mid-July and a minor one which begins in mid-August and ends in
October. The mean annual rainfall is 846mm. Relative humidity varies from 65 percent in mid
afternoon to 95 percent at night. Mean monthly temperatures range from a low of 24.7°C in

August to a high of 28.1°C in February and March (Amuzu and Leitmann, 1991).
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L.7.1 Origins and growth

Accra, derived from the Akan word "nkran" meaning “an army of ants” (Tetteh and
Botchwey, 1989), was founded by the Gas in the 16th century (Plan Consult, 1989). The city
began as three separate fishing villages: James Town, Ussher Town and Osu (Dickson and
Benneh, 1970). In 1877, Accra became the capital of Gold Coast, now Ghana, when the seat
of the British administration ( the sole colonial power) was moved from Cape Coast to Accra.
Since then the city has experienced an unprecedented growth in population and area. Before
the 20th century, Accra was confined to the coast, between Ussher Fort and Korle Lagoon.
Expanded European trading and administrative activities and the establishment of a European
residential area, Vic