
Introduction
Urban growth often results in severe environmental 
problems, including the lack of adequate water supply 
and environmental sanitation services. Treated human 
and municipal solid waste is a valuable fertiliser as it 
contains significant amounts of nutrients for crop 
production. However, it is often difficult to quantify and 
assess the potential and limitations of nutrient cycles in 
environmental sanitation systems.  The present study 
uses the tool of "Material Flux Analysis" to assess the 
material/ nutrient fluxes in the city of Kumasi, Ghana. 

- Defining the System
- Identifying the Processes
- Identifying the Goods
- Relating the Goods to Processes
- Determining the Mass Fluxes

Results and Discussion
Urban and peri-urban agriculture covers about 80% of 
the household food requirements in Kumasi.  

In the analysed system, about 80% of total nitrogen and 
about 90% of total phosphorus, which is transferred to 
air, water, soil, and landfill, flow through the households. 
Most nitrogen and phosphorus from the household 
reach groundwater and surface water.  

About 7000 t of nitrogen and 1500 t of phosphorus 
originating from different types of waste are either 
disposed of in landfills, discharged into surface waters or 
reach the soil. 

Through co-composting of faecal sludge and municipal 
solid waste some parts of these nitrogen and 
phosphorus fluxes could be reused. 

Conclusion
Households can be regarded as the key process for 
material and nutrient fluxes.  The groundwater and 
surface waters receive large amounts of waste products 
from the households. Reuse of organic waste products 
in peri-urban and urban agriculture could significantly 
improve the organic matter and nutrient balance of 
agricultural soils and also protect the environment. 
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Material Flux Analysis - A method  to assess the material and nutrient fluxes in 
a given system:  The case of Kumasi, Ghana

Urban agriculture

Methods
The method allows to identify 
problems and quantify the 
impact of potential measures 
on resource recovery and 
environmental pollution. It first 
analyses the overall system by: 
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