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Summary 
 
The issue of managing waste is as old as civilization itself but the concept of Integrated 
Waste Management (IWM) has developed only during the past 30 years. IWM systems 
combine waste streams, waste collection, treatment and disposal methods into a 
practical waste management system. Each system can be region-specific, combining an 
appropriate mix of waste treatment options to reduce overall environmental burdens in 
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an economically affordable and socially acceptable way. The level of integration and 
the particular mix of waste treatment methods implemented in any IWM system will be 
dependent upon the prevailing local conditions. This flexibility encourages continuous 
improvement of processes, to pursue best technology and to customize solutions, all of 
which are necessary to accommodate shifts in the quantity and quality of the waste 
stream. The fundamental aim of any IWM strategy therefore, should be maximization of 
resource efficiency by promoting sustainable waste management that leads to reduced 
environmental emissions in a socially and economically acceptable manner. 
 
1. A Historical Perspective 
 
Human cultural development from nomadic to sedentary societies and the subsequent 
development of towns and cities created the need to manage solid waste. The earliest 
forms of waste management, referred to even in the Bible, involved burial and burning 
both of which, in more refined form, continue to be management options within modern 
Integrated Waste Management systems.  
 
The move towards an integrated approach to waste management began in 1962 when 
this approach was described as “viewing the problem in its entirety as an interconnected 
system of component operations and functions”. This recognition of the full complexity 
of waste management practices and acceptance that systems analysis and mathematical 
modeling were necessary to optimize waste management operations and strategy 
development was a fundamental move towards the concept of IWM. 
 
During the 1970’s, the concept further evolved within certain Solid Waste Authorities 
in the United States. These authorities began to implement waste management programs 
that integrated solid waste transportation, processing, recycling, resource recovery and 
disposal technologies.  
 
The recognition that IWM systems would need to be implemented on a case-by-case 
basis came in 1978 when the U.S. Environmental Protection Agency stated that 
“[Waste] Management methods, equipment, and practices should not be uniform across 
the country since conditions vary, and it is vital that procedures be varied to meet 
them.” This was a shift away from a hierarchical approach to waste management to an 
approach that was more flexible in its application of waste management techniques. 
 
In 1991, a task force from the Economic Commission for Europe published a Draft 
Regional Strategy for Integrated Waste Management that defined IWM as a “process of 
change in which the concept of waste management is gradually broadened to eventually 
include the necessary control of gaseous, liquid and solid material flows in the human 
environment.” This brought all waste arisings under the umbrella of IWM. The concept 
of IWM now included all waste types, the option of using a range of treatment 
technologies depending on the situation and an overall approach being taken with 
respect to the analysis, optimization and management of the whole system.   
 
Another important development during this period was the establishment of the concept 
of sustainable development as development that ‘meets the needs of the present without 
compromising the ability of future generations to meet their own needs’. The 
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Brundtland report of the World Commission for Environment and Development 
(WCED) "Our Common Future" clearly spelled out that sustainable development would 
only be achieved if society in general, and industry in particular, learned to produce 
"more from less"; more goods and services from less of the world's resources (including 
energy) and less pollution and waste.  
 
Thus waste management needs to be sustainable if it is to play a pivotal role in any 
overall sustainable development system. It is clear that because IWM takes into 
consideration the environmental, economic and social aspects of waste management, it 
offers the greatest opportunity to develop sustainable waste management systems. 
 
2. Definition of Integrated Waste Management 
 
IWM systems combine waste streams, waste collection, treatment and disposal methods 
into a practical waste management system that aims to provide environmental 
sustainability, economic affordability and social acceptance for any specific region. 
This is achieved by combining a range of treatment options including waste reduction, 
reuse, recycling, composting, biogasification, thermal treatment and landfilling (Figure 
1). The key point is not how many waste management options are used, nor whether 
they all apply at the same time, but that they are combined in an optimum way as part of 
a single approach. IWM considers the total system and looks for the best mix of 
treatment methods to minimize economic costs and to maximize environmental 
protection and social benefits. 
 

 
 

Figure 1: Elements of an Integrated Waste Management (IWM) System 
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The level of integration within any IWM system will be dependent upon the prevailing 
local conditions. A system in one municipality which incorporates recycling, 
incineration with energy recovery and landfill may be quite unlike another 
municipality’s system which includes recycling, composting and landfill. This is not 
important as long as one retains the single overriding objective of the IWM principle: to 
find the most environmentally effective, economically efficient and socially acceptable 
way to manage the waste of a given region. The model (Figure 1) stresses the inter-
relationships of the parts of the system and does not attempt to predict what would be 
the “best” system. There is no universal best system.  
 
Figure 1 represents the possible elements of an IWM system in a developed country 
designed to manage municipal solid waste (MSW). The waste stream would be a 
complicated mix of materials requiring a corresponding mix of treatment options.  The 
infrastructure and financial and technical resources would be available to implement 
and support such a system. In many developing countries, MSW is often a relatively 
less complicated mix of materials containing in excess of 50 per cent organic material. 
The infrastructure and technical and financial resources would be considerably more 
limited. In such a case the “best” model might be divided among biological treatment 
(e.g. composting), recycling and simple sanitary landfill. Over time, the model could 
change to meet changes in local conditions by incorporating a greater range of treatment 
technologies. 
 
3. The Waste Management Hierarchy 
 
IWM now supersedes the commonly referred to "waste management hierarchy". The 
waste hierarchy varies in its exact form but usually ranks waste management options in 
a preferred order: waste minimization, re-use, materials recycling, biological treatment, 
incineration with energy recovery, incineration without energy recovery, landfilling. 
The hierarchy intuitively ‘feels right’ and as such has greatly influenced waste 
management decisions and strategy at the local, national and international level during 
the past 25 years. Although such a hierarchy is widespread and often suggested, the 
value of this approach has limitations: 
 
1. The hierarchy has little scientific or technical basis. There is no scientific reason, for 

example, why materials recycling should always be preferred to thermal treatment 
with energy recovery. 

2.  The hierarchy is of little use when a combination of options is used, as in an IWM 
system. In an IWM system, the hierarchy cannot predict, for example, whether 
composting combined with incineration of the residues would be preferable to 
materials recycling plus landfilling of residues. What is needed is an overall 
assessment of the whole system, which the hierarchy cannot provide. 

3.  The hierarchy does not address costs. Therefore it cannot help assess the economic 
affordability of waste systems. 

 
The hierarchy should now be used as a simple menu of possible waste management 
options. It is also useful as a simple presentational tool to be used when discussing 
waste management with the public, although it should not be presented as a rigid set of 
preferences.  
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4. The Basic Elements of Integrated Waste Management 
 
Within the context of sustainable development it has been recognized that there is a 
need to curb the growth in the quantity of waste produced. Where waste is created there 
is a need to recognize it as a resource and recover more value from it. The fundamental 
aim of any waste strategy, therefore, should be maximization of resource efficiency by 
promoting sustainable waste management. This will lead to reduced environmental 
emissions in a socially and economically acceptable manner. Clearly it is difficult to 
minimize the two variables - cost and environmental impact - simultaneously. There 
will always be a trade-off. The balance that needs to be struck is to reduce the overall 
environmental impacts of the waste management system as far as possible, within an 
acceptable level of cost. Deciding the point of balance between environmental impact 
and cost will always generate debate. Better decisions will be made if data on impacts 
and costs are available; such data will often prompt ideas for further improvements. 
 
An economically and environmentally sustainable solid waste management system then 
is likely to be integrated, market-oriented and flexible. Such a system must handle all 
types of solid waste materials. The alternative of focusing on specific materials, either 
because of their ready recyclability (e.g. aluminum) or their public profile (e.g. plastics) 
is likely to be less effective, in both environmental and economic terms, than taking a 
multi-material approach. Furthermore, emphasis on specific materials may lead 
manufacturers to design products and packaging for recycling, perhaps at the expense of 
source reduction. Such misallocation of resources represents added environmental 
burdens that cannot be consistent with sustainable waste management.  
 
The system must be capable of handling wastes from multiple sources such as domestic, 
commercial, industrial, institutional, construction and agricultural. Even hazardous 
waste needs to be dealt with within the system, but in a separate stream, so that it can 
benefit from any synergies. Focusing on the source of a material (on packaging or 
domestic waste or industrial waste) is likely to be less productive than focusing on the 
nature of the material, regardless of its source. 
 
- 
- 
- 
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