
 

Area adapted waste  

management planning 
Background and methodical approach 

An effective waste management and the area charac-

teristics and structural conditions need to be seen in a 

context. Beside economic and infrastructural circum-

stances (e.g. number of inhabitants, accessibility, availa-

ble transportation routes, economic diversity etc.) also 

the social and cultural framework are very influential. 

These factors have a defining impact not only on the 

wastes` qualitative and quantitative developments but 

determine as well the possible range and efficiency of 

individual techniques and waste management measures. 

The specific combination of various features in a given 

area determines which potentials and limits exists for 

waste management or where the practice from one place 

can be possibly adopted in another territory and where 

such strategy would probably not be that successful. 

Waste management planners and decision makers 

need to be aware on these interrelations to be able to 

identify suitable waste management solutions. It is no 

surprise that waste management can take very different 

forms under different circumstances. The most accepted 

and sustainable waste management schemes as a simple 

rule-of-thumb are those which give high respect for local 

needs and conditions without compromising on the 

objectives of environmental and resource protection. 

Planning waste management therefore must be un-

derstood and performed as a task which takes a holistic 

view on all components of the waste management sys-

tem including their potential dependencies from external 

conditions. Only this way realistic visions and targets 

will eventually be formulated and the most appropriate 

combinations of waste management measures and tech-

nologies and ways for efficiently employing them be 

found. Good knowledge on local particularities and 

constrains is also what enables planners and decision 

makers to compare the approaches and results in areas 

with similar conditions and to seek strategic co-

operations or undertake benchmarking initiatives with 

them in order to enhance effectiveness in their own 

places. It is for all these reasons that an effort to look 

onto the territorial features of the planning area (country, 

region, county) and identify those differences which 

impact on the applicability and functionality of certain 

waste management measures should always be part of 

the planning process (Figure 1).  

Figure 1: The interrelation of structural conditions and 

waste management planning 

 

This effort can be facilitated by adopting a stratifica-

tion approach which leads to a clustering of areas with 

similar conditions and requirements for the practical 

implementation of waste management. 

The stratification is offering a generalized, compre-

hensive picture of waste management related features 

and/or framework conditions based on which certain 

waste management problems and planning issues can be 

approached more efficiently. Such a consolidated view 

is especially helpful for developing a more uniform 

perception on diverse waste management aspects based 

on a set of common criteria for different territories. This 

facilitates the process of identifying locally feasible 

concepts for the integrated management of various waste 

streams based on the best available experiences and 

trusted (technical) components under certain conditions 

and to adopt solutions which do not discriminate the 

people in areas of high similarity. 

Following here, a proven method for area stratifica-

tion shall be briefly presented. 

Criteria 

For the stratification concept it is important to estab-

lish critical features and a number of parameters, which 

describe the area and local situation in a realistic manner 
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and from which a relevant influence in particular with 

regard to the generation of waste and organization of 

waste management services can be derived. Single or 

multiple parameters (see Table 1) can be grouped to-

gether to, for instance, the following six guiding criteria 

used for area stratification (classification): 

1. Dwelling structure 

2. Structure of heating 

3. Commercial structure 

4. Transportation network 

5. Industrial structure 

6. Regional particularities 

The relevance and describing character of the above 

selection for different waste management aspects derive 

from the following considerations: 

Dwelling structure 

Two main features may basically be taken into con-

sideration: the population (number and density) and the 

building aspect. Both are seen to have a direct relation-

ship (e.g. a large population and high population density 

implies a dense building structure) so that, depending on 

what information are actually available, they can be used 

both or substitute one for another.  

The criterion ‘dwelling structure’ stands representa-

tively for a multitude of spatial significant attributes like 

typical building types linked with typical building sizes. 

They are characteristic for a certain development of 

infrastructure leading to different accessibility and typi-

cal configurations of open spaces. There are also strong 

interrelations with other aspects, such as socio-economic 

ones. Amount and composition of the generated waste 

and the possible arrangements for its collection are large-

ly determined by these combinations.  

Further waste management relevant aspects linked to 

this criterion are for example: 

▸ composition and volume of waste to be expected 

per structure unit, 

▸ possibilities for source separation and home com-

posting of waste, 

▸ appropriate collection arrangements (pick-up or 

bring system), 

▸ suitable waste container types and sizes, 

▸ appropriate waste charging schemes and tariff 

models. 

Structure of heating 

The manner of heating (individual solid fuel firing 

versus long-distance or centralised district heating) is 

crucial as far as it concerns the possibility that house-

holds may use another way to get rid of their waste (i.e. 

by way of combustion) than thru participation in collec-

tion.  

Moreover, this criterion has significant influence on 

the physical amount and properties of the waste for-

warded to collection (e.g. seasonal presence of ashes) 

and therefore on the suitable types of collection recepta-

cles and waste treatment. 

Further waste management relevant aspects linked to 

this criterion are for example: 

▸ composition and volume of waste to be expected, 

▸ suitable waste container types  

(e.g. waste containers made from plastic are gen-

erally unsuitable for collecting waste which may 

contain hot ashes from the combustion of solid 

fuels), 

▸ applicable options for waste treatment 

 (e.g. large amounts of ashes in the waste may 

demand other waste treatment options to be used). 

Commercial structure 

The intensity of commercial activities and diversity 

of industrial branches largely influences the amount and 

types of the waste generated and provides, in combina-

tion with the characteristics of dwelling, quite a reliable 

indicator for the socio-economic status/conditions of an 

area (e.g. employment, income situation, development 

potentials etc.).  

Waste management relevant aspects linked to this 

criterion are for example: 

▸ the expectable composition and volume of waste, 

▸ possibilities for separate waste collection, 

▸ suitable collection arrangements (pick-up or bring 

system), 

▸ appropriate waste charging schemes and fee mod-

els (e.g. system of differentiated tariffs and 

adapted to capability to pay). 

Transportation network 

State and diversity of the transportation infrastructure 

determine the possibilities and intensity by which an 

area can be served with waste collection and the means 
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by which the waste can be shipped away for treatment 

and/or recycling. Any means and solution of transporta-

tion is worth to be considered (in particular motorways, 

railways and navigable rivers) as each can offer very 

specific advantages for waste collection and transports. 

Waste management relevant aspects linked to this 

criterion are for example: 

▸ suitable collection arrangements, 

▸ type of suitable vehicles and transportation 

chains, 

▸ need for local disposal solutions, temporary stor-

age facilities and transfer stations. 

Industrial structure 

The existence of certain industries and industrial fa-

cilities (e.g. paper mills, cement kilns, etc.) determines 

the possibilities for the recycling of certain components 

of the waste and influences whether there are opportuni-

ties for other forms of disposal and structure develop-

ments (e.g. co-incineration of waste, development of 

abandoned mines into deposits for certain waste types). 

It has also a link to transportation aspects (e.g. using 

industrial transporters for waste shipments) and the gen-

eration of certain types of waste in an area. 

Regional particularities 

The main regional particularities that have to be con-

sidered from the waste management point of view are: 

▸ Tourism areas: Diverging developments of waste 

generation and composition as compared to the 

areas of the surroundings give these areas particu-

lar meaning in the waste management context. 

Typical are the fluctuation of the waste volume 

by season and the concentrations of commercial 

and organic wastes. For locations with a mixed 

spectrum of activities (tourism, industry and ad-

ministration) the superposition of waste flows, 

one constant flow of waste produced by the 

common activities and permanent residents, and 

one seasonal flow of waste produced during peaks 

of tourism activities, can be critical.  

 

Tourism demands for certain standards as regards 

cleanliness and waste disposal opportunities but 

also brings in different attitudes and behavioral 

customs as waste is concerned. Whilst domestic 

tourism is accustomed to domestic patterns of 

waste disposal, foreign tourists may likely be fa-

miliar with advanced segregation schemes and 

separate collection and disposal provisions al-

ready. Tourist and touristic infrastructure concen-

trations thus require and enable a different spec-

trum of adoptable waste management options, in 

addition they can also influence the socio-

economic situation and statutory leeway of the ar-

ea significantly.  

▸ Protected zones (nature conservation areas, na-

tional parks, national heritage sites, military res-

ervations, etc.): These are areas protected by the 

Ramsar Convention and/or other national regula-

tions. Their relevance for waste management in 

particular derives from limitations as far as the 

options for managing the waste (e.g. restrictions 

as to the establishment of waste management fa-

cilities or special permitting conditions), spectrum 

of commercial activities and the general devel-

opment potentials of the area are concerned. Usu-

ally these areas are not permitted for any major 

economic activities, especially commer-

cial/industrial ones. 

▸ Topographic particularities (extremely mountain-

ous land, wetland areas, etc.): The relevance for 

waste management lies in possible limitations for 

the collection and management of the waste e.g. 

due to restricted accessibility, long transportation 

distances, climatic influences and other barriers 

hindering waste treatment and disposal operations 

in their common forms. Also impacts on the gen-

eral development potentials of the area are often 

noticeable, i.e. there may exist fewer options 

where to locate a waste management installation 

and to create a functional framework (access 

roads etc.) can be extremely burdensome. Topo-

graphic features on the other hand can make an 

area attractive to certain commercial activities 

(tourism, fishery) which require the development 

of very specific waste management solutions.  

▸ Special zones (specially promoted areas, border 

influenced zones, etc.): Areas under a special status 

are usually marked by different development po-

tentials but can also indicate a concentration of ra-

ther unusual phenomena with particular impacts 

on the local organisation of waste management. 

Special legal mechanisms or funding applying to 

these areas can stimulate developments which in-

fluence very particularly the waste management 

activities. Practically this may comprise a rather 
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quick growth of the population figures, industry 

and infrastructure development or the concentra-

tion of people and activities which follow specific 

customs and traditions. All that impacts for ex-

ample on the waste generation and composition 

which hence can be very different from that seen 

in other parts the country. An intensive trans-

boundary traffic and trade of second-hand and 

waste items can also trigger completely different 

waste situations within confined areas and give 

rise for considering them as separate zones with 

specific waste management needs and challenges. 

 

Eventually, one should take note that a stratification 

(cluster) approach based on territorial structure condi-

tions cannot finally replace the accurate information and 

data needed on the quantity, the composition as well as 

the chemical and physical properties of waste materials. 

Both are important for effective waste management 

planning and to determine waste-processing options and 

facility design eventually in proper ways. 

Experiences show that in the absence of concrete da-

ta, municipalities oftentimes solicit design bids for 

waste-processing facilities based on county-made aver-

ages. As result of that, considerable deviations frequent-

ly occur between the design and the actual processing 

capacity of a facility.  

Local data on the waste volumes and composition 

are thus an indispensable element in a process of de-

tailed, sustainable waste management planning. 

Practical application 

Local data availability for each criterion is often a 

limiting factor to undertake a plausible and robust area 

stratification. Statistic offices, regional cadasters and 

various other sources on the other hand often deal with 

information which alone or in combination with others 

have the potential to provide evidence for the existence 

of a specific situation and can thus be a good reflection 

for certain criteria used for the stratification. These in-

formation take the function of “proxy” indicators or 

parameters that describe directly or indirectly the differ-

ent criteria (see Table 1). With them the need to have 

extensive local investigations for each criterion can be 

drastically reduced and a picture of sufficient accuracy 

for the general waste management planning obtained. 

Here and particularly where feasibility studies are con-

cerned the change and/or evolution of the chosen param-

eters for several years (past and forward) are also of 

significant meaning.  

Table 1: Examples of guiding criteria which can be 
used for a waste management-related 
stratification concept and the describing 
parameters  

Lead criteria Describing parameters/data 

Dwelling  

structure 

Population figures 

Density of population 

Building types / structures 

Structure of 

heating 

Dimension of centralized heating system/ 

number of payers to it 

Share / number of households using own 

stove heating or solid fuel firing 

Commercial 

structure 

Production-oriented activities (registra-

tions/turnover/number of employees) 

Service-oriented activities (registra-

tions/turnover/number of employees) 

Tourism-related figures (registrations/ 

stays/turnover/number of employees) 

Existence /number of fresh markets 

Transportation 

network 

First class roads 

Secondary class roads 

Railway lines 

Navigable waterways 

Industrial  

structure 

Existence of large industrial centres or  

industrial agglomerations 

Existence/ number of sites/facilities with 

waste disposal potential 

Regional  

particularities 

Existence of tourist areas 

Existence of isolated areas 

Existence of national parks/protected areas 

Existence of specially promoted zones 

Existence of areas with local border traffic 

Different types of available maps (land use maps, 

population maps, etc.) may have the same or similar 

data/parameter like those being used for a waste man-

agement-related area stratification as their basis. They 

can hence be helpful for the characterization of local 

situations especially when large areas need to be covered 

and/or other data are scarce. Eventually a map/GIS tool 

can also be good instruments to visualize the outcome of 

the stratification on the basis of the chosen criteria and 

the data available. Maps provide an opportunity to ob-

tain a holistic image of regional waste management-

related particularities and at the same time underline the 

fact that neither national territories nor smaller territorial 

units can be considered uniform bodies when it comes to 

waste management implementation. Clusters of similar 

framework conditions for practical waste management 

implementation can be made visible with such instru-

ments at one glance, however.  
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This kind of an insight facilitates responsible authori-

ties to understand the need to identify their potentials and 

priorities in waste management planning in accordance 

with the specific structure conditions in their area. It also 

helps them to identify areas where, due to similar pre-

conditions, the planning and strategic orientation can be 

the same as in other areas or where co-operations or the 

formation of associations for joint waste management 

implementation would be most useful. 

In waste management planning information in rela-

tion to dwelling structure aspects (e.g. types of building) 

have special significance as building characteristics often 

stand representatively for many factors impacting on 

waste management (e.g. waste amount and composition, 

space availability, state of infrastructure, etc.). Similar to 

the area stratification which incorporates the dwelling 

aspect as one principal criterion it is possible and rec-

ommended to also differentiate (classify) an area accord-

ing to its different building structures. Typical for many 

countries and quite comparable frameworks for waste 

management are the following building structure types 

(see Figure 2):  

Building structure type I – Estates of high-rise 

multi-unit residential buildings: 

Blocks of multi-storey apartment buildings accom-

modating numerous living units and usually offering 

limited space for individual households to store and 

forward their wastes individually to collection. 

Building structure type II – Attached multi-

unit residential buildings: 

Larger formations of apartment buildings in inner-

city locations with a lower height (typically 3-6) sto-

reys and a smaller number of living units per en-

trance, limited available space to store and forward 

wastes individually to collection due to the small dis-

tance to adjacent buildings and to kerbsides. Court-

yard plantings, small green spaces occasionally exist. 

Building structure type III – Detached multi-

unit residential buildings: 

Single, multi-storey apartment buildings in less 

densely built-up areas with yet a good infrastructure, 

occasionally furnished with small gardens and green 

space, still in closer distance to kerbsides. 

Building structure type IV – Detached and 

semidetached one or two family buildings: 

One or two family buildings in the less densely built-

up areas (city outskirts or rural areas), partly in great-

er distance one to another and occasionally with bad 

infrastructure access or rather distant to kerbsides 

(especially in rural areas). Oftentimes with garden 

land and own fireplaces. 

Figure 2: Different type dwelling structures 

 

By taking some of the essential parameters given in 

Table 1 and the guiding criteria ‘structure of dwelling’, 

’heating structure’, ‘commercial structure’ and ‘transpor-

tation network’ as those of particular relevance into 

consideration, a simplified but sufficiently good overall 

clustering of larger territories for the purposes of waste 

management planning can be attained. With that the 

planning area can, for example, be split up into three 

major area types with each type being known for its own 

requirements and implications for practical waste man-

agement. Useful as a model for that case is the following 

classification: 

Urban centre type area: 

areas with a high density of population, good and di-

versified transportation networks, strong and diverse 

commercial structure, good structure of municipal 

utilities, predominantly enclosed multistorey types of 

building (building types I, II and III); 

Suburban type area: 

areas with a medium or low density of population 

but developing districts of larger residential buildings 

(building types II, III and IV), developing structures 

of municipal utilities and a present transportation 

network and commercial diversity; 

Rural type area: 

areas marked by a medium and low density of popu-
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lation, mainly separate residential houses (building 

types III and IV), largely poor structures of utilities 

and commerce and low infrastructural development 

and/or diversity.  

Table 2: Urban centre, suburban and rural type area characteristics as summarized for a WM stratification 

 Urban centre type area Suburban type area Rural type area 

D
w

e
ll

in
g

 s
tr

u
ct
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re

 

- large density of population, in connection 

with the structure of population large, 

strongly diversified and concentrated 

volumes of waste can be expected; 

- generally little available space for the 

temporary storage of the waste within the 

households as well as for collection; 

- predominantly building types I, II and 

partly III 

- the structure of population large, 

strongly diversified and concentrated 

volumes of waste can be expected; 

- available space for the temporary 

storage of the waste within the 

households as well as for collection, 

- developing areas with infrastructure 

under construction; 

- mainly building types II, III and partly 

IV. 

- low density of population, in connec-

tion with the structure of population 

small and less diversified volumes of 

wastes per capita can be expected 

(mainly organic wastes); 

- little spatial constraints for waste 

storage within the households as 

well as for collection, 

- predominant are detached, single 

family houses, with bigger yards, 

building types: III and IV. 

S
tr

u
ct

u
re

 o
f 

h
e

a
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n
g

 

- significant residential sectors with cen-

tralized long distance heating systems 

and occasionally small apartment heating 

systems; 

- older cities have residential sectors or 

houses with stove heating or with solid 

fuel firing, 

- significant residential sectors with 

long distance centralized heating 

systems and more frequently small 

apartment heating systems; 

- older cities have residential sectors 

or houses with stove heating or with 

solid fuel firing, 

- predominantly stove heating or solid 

fuel firing system; 

- selected areas (e.g. tourist places) 

with houses using individual heating 

system. 

C
o

m
m

e
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l 
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u

re
 

- large variety of commercial activities and 

large spectrum of industrial processing 

per unit of area, 

- large diversity of waste types and concen-

trated volumes of specific types of waste, 

e.g. organic wastes (in fresh market plac-

es), paper (in office areas), packaging (in 

commercial areas); 

- Lower variety and intensity of com-

mercial activities and lower spectrum 

of industrial processing per unit of 

area, 

- yet a large diversity of waste types 

and concentrated volumes of specific 

types of waste like in the urban cen-

tre type but with the highest amount 

being packaging 

- predominantly agricultural activities 

with only occassionally other types of 

commercial activities (small size local 

workshops and industrial activities 

(repair agriculture equipments, 

shoes, etc.); 

T
ra

n
sp

o
rt

a
ti

o
n

 n
e

tw
o

rk
 

- good connection with the motorways, 

national and local roads and railways 

network; rather often connected with nav-

igable waterways. 

- good connection with the motorways, 

national and local roads and railway 

network; 

- occassionally connected with navi-

gable waterways. 

- Often bad and narrow access ways 

occasionally connected to the railway 

network, more seldom to navigable 

waterways. 

 

The criteria and area classification presented above 

are most representative for European countries but may 

have to be modified for other regions. Generally valid 

for the stratification approach should be the conclusion 

that areas of the same type (strata) in principle offer 

similar opportunities for waste management planning 

and implementation. 

Complementary components which deserve special 

attention after that point are the regional particularities 

which may lead to really distinct challenges for practical 

waste management implementation in areas even when 

they fall into the same category. These particularities of 

an area may create specific constraints (for example 

restrictions due to local climate) or render the place as 

particularly suitable for special technical applications 

and waste management measures (e.g. pneumatic sys-

tem, lockhopper or chamber system for waste collection, 

varying cost recovery strategies).  
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