
 

 

(WASTE) BIN IDENTIFICATION SYSTEM 
ADAPTED TO PICKUP ARRANGEMENTS FROM HOUSEHOLD AND COMMERCIAL WASTE 

SOURCES AND INCLUDING THE OF OPTION WEIGHING 
 
 

 

APPLICATION 
OBJECTIVE 

- To achieve a recording of the pickup service/container emptying received by a specific waste 
generator in order to realize an individual billing in accordance with the principle of pay-as-
you-throw.  

- Exclusion of non-registered waste container/non-paying users of the pickup arrangement from 
further services  

  

 OUTLINE ON APPLICATION FRAMEWORK 

 PARTICULARLY APPLICABLE FOR WASTE TYPES 

Glass  Light-weight packaging X Biowaste  X  

Paper / paperboard X Mixed household waste  X Bulky waste   
 

Lamps  Textiles  Electrical and electronic waste  

Scrap metal  Waste wood  C&D waste   

Waste oil  Old paint & lacquer  Waste tyres   

Hazardous waste   

Branch specific waste   

Other waste material X 
an installation and application is possible for all standardized mobile waste con-
tainers (see fact sheet on “Mobile waste container”) with their associated pickup 
techniques, in principle thus independent from the type of waste collected 

 SPECIAL CHARACTERISTICS AND REQUIREMENTS OF THE APPLICATION 

Pre-treatment of the input material:  

State of the collected waste has no influence on the applicability of this technology. However standardized waste 

containers must be used for their collection. 

Other aspects: 

A proof/certification on that the technical components used for recording/measuring are tampering-proof, secure 

against external manipulation and/or officially calibrated shall be available (in Germany realized through certifica-

tion by the Bundesamt für Sicherheit in der Informationstechnik – BSI). 

 RESTRICTIONS OR INFLUENCE OF EXTERNALITIES ON THE APPLICATION 

Infrastructural conditions: 

An area-wide application covering all structures of dwelling is possible. However, implementation at full scale is 

most easy in structures where individual waste containers can be provided to each waste generator, i.e. in rural 

type areas and at city margins with predominantly single family houses and in commercial areas. Logistic or con-

structional changes in the already applied waste collection scheme are not needed in addition. 

Climatic conditions:  

no limitations apply 

 TECHNICAL DETAILS 

 GENERAL OVERVIEW 

ABSTRACT A (waste) bin identification system is a system in which data pertaining to a specific (waste) 

container are (electronically) retrieved and recorded during the pickup process and after-

wards further processed for collection tour monitoring and/or to realize a charging system 

based on the principle pay-as-you-throw. It functions in that container-related information 

(such as location, owner, volume) stored on a specific data carrier attached to the container 

are transferred to an on-board recording unit at the collection vehicle during the process of 

container emptying. The recorded data can be matched with other process relevant infor-

mation such as the weight of the collected waste. The following objectives can be achieved 

with the application: 
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- individual billing based on the number of emptying and/or the weight 

- generation of a proof for the provided / received waste services 

- receptacle management (averting the pickup of waste amounts from individuals who  

refuse to pay) 

- Tour- and Fleet management 

 BASIC                

REQUIREMENTS 

- standardized waste bins (see fact sheet on “Mobile waste container”) 

- the installation of the necessary technical components on the container, collection vehicles 

and availability of an adequate processing instrument (e.g. software) 

SPECIFIC                 

ADVANTAGES 

- Provided pickup services/emptying can be allocated to a specific waste container (and 

through the recorded data to the owner/address) which allows the generation of an indi-

vidual bill (individual waste charging). 

- Ensures that all users of the pickup service will have to pay for the received service and 

those who set out waste amounts illegally be detected and/or excluded from the service. 

(avoids free-riding) 

- pickup services become transparent and can thus be better planned 

- Convenient system which requires little maintenance or changes in the collection scheme 

and does not interfere with pickup and transportation logistics. 

SPECIFIC                 

DISADVANTAGES 

- Rather high investments and initial installation efforts are required. 

- An appropriate legal framework must be created to ensure functionality and protection of 

the investment (e.g. clarification of ownership for container and other technical compo-

nents, the right to keep data records). 

- need of accompanying measures to protect misuse of other men’s waste containers  

(e.g. locking containers up) and unwanted disposal practices 

 APPLICATION DETAILS 

TECHNICAL           

SCHEME  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The bin identification system comprises the following principal components: 

- transponder; alternatively barcode (stickers) can be used 

- identification unit (data reader) 

- on board data storage (e.g. on-board computer) 

- installation for data transfer (e.g. GPRS) 

- if necessary data carrier (e.g. USB-stick) 

- data processing unit (e.g. computer and software) 

In order to achieve their identification, waste containers first need to be equipped with an  

ID-tag in the form of a transponder or barcode carrying the object-specific information. These 

are unique and not confidential data. During the process of emptying, these data are trans-

ferred via a reading unit to the collection vehicle. Optionally the weight of the waste or the 

filling height of the container are determined by a dedicated sensor in the vehicle and are 

transmitted in parallel to the identification data to the vehicle. The vehicle software supple-

ments these data by adding a date and time information and then forms a record of clearance 

from all these data. After the collection vehicle has finished its pickup tour, the recorded 

data are transmitted to the office of either the community or the waste management enter-

prise providing the service by means of different media (data media, wire connection, wire-

less). In the office these data are stored in a central database. From there the data can be 

transmitted on a regular basis to authorities or regional computer centres for the billing pro-

cess. 

Certain parameters of the transponders used for container identification have been unified to 

increase reliability and compatibility (in Germany this has been achieved with the creation of 

the BDE-standard, i.e. transponders work with a transmission frequency of 134.2 kHz, the 

memory is a “read-only“ type, the identification code is of 128 Bit and follows a pre-defined 

nomenclature). The uniform system led to a stabilization of the market prices and increased 

the overall functionality of the system. 
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Figure 1: Transponder with Chip at a mobile waste container (left) and board computer in cockpit of collection 

vehicle (right) (Picture source left: c-trace GmbH, www.c-trace.de/picture source left: Harald Heinritz 

/www.abfallbild.de)  

   

The identification unit (data reader) on the collection vehicle comprises an antenna that acti-

vates the transponder and receives its data signals, and a processing component which does 

the decoding of the received signal. The identification process and data transfer from the 

container to the reader can be realised via an antenna or with the help of a scanner (barcode 

solution). The storage of the data and control of the entire process during the pickup tour is 

usually done from an on-board computer unit. The transfer of the data to the final data pro-

cessing in is accomplished with the help of a SIM-card or a data carrier. The complete pro-

cess cycle can be illustrated as follows. 

Figure 2: Whole process cycle of the (waste) bin identification 

 

1) The waste bins are equipped with a data carrier (ID-Tag). The ID-Tag stores identification 

data, which are used for the identification of the waste bin. Usually there is a one to one 

correspondence between a set of identification data and the person who is subject to 

charge. 

2) The identification data are read by the reader during (or before/after) emptying the waste 

bin. The identification data is then transmitted to the vehicle software. Optionally the 

weight of the waste or the filling height of the waste bin are determined by dedicated sen-

sors in the vehicle and are transmitted in parallel to the identification data to the vehicle 

software. The vehicle software supplements these data by adding a date and time infor-

mation. As a result, a record of clearance is formed based on the data retrieved from the 

container and measuring process and stored at a SIM-card or another data carrier. 

3) The clearance data blocks are transmitted via a security module to office software. A trans-

fer is even possible after a loss of data in the primary memory due to a data backup.  

4) The transferred data are linked to a database containing a list of all registered bins and 

users of the service. Individual records on the service received by a certain user are gener-

ated.  

5) Individual charges in relation to the amount of services received are calculated and the 

corresponding bills are produced and sent to the owner/user of the emptied waste con-

tainer. 

http://www.c-trace.de/
http://www.abfallbild.de/
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QUANTITY         

ASPECTS 

Introducing a waste bin identification system usually results in a much higher source separa-

tion of the generated waste, whereby ideally recyclable material is being diverted away from 

other, non-recyclable waste. This kind of behaviour can be supported in that waste charges 

are collected for the non-recyclable residual waste and recycling systems become subject of 

a lower or zero charge. The bin identification system is not the direct cause; however it sup-

ports the practical application of a charging system based on pay-as-you-throw. Based on 

international experience, a reduction of the residual waste by over 20% (and up to 50%) can 

be expected. Additionally, there will be more persons paying waste charges as a number of 

so far unregistered waste containers and free-riders will be detected and held responsible 

for their generated wastes. 

SCALE OF            

APPLICATION 

There are no limits as to the area that can be serviced / put under a bin identification system.  

INTEROPERABILITY Waste bin identification can be practically combined with any type of collection vehicle.  

A dynamic weighing can be integrated to all types of modern standard lifter systems. 

 OPERATIONAL BENCHMARKS: RESOURCE CONSUMPTION 

ENERGY BALANCE - the additional energy demand from the application of such system is negligible 

CO2-RELEVANCE - The possibility to optimize the provision of waste services with the help of and in result of 

the waste bin identification process (e.g. reduced amounts of residual waste) may result in 

a reduction of necessary pickups and thus save CO/CO2-emissions at a significant scale. 

AIDS AND         

ADDITIVES   

NEEDED 

- no other than the technical components mentioned before 

HUMAN RE-

SOURCES NEEDED 

- no additional personnel needed for pickup operations, slightly increased demand for data 

processing and administration and for system maintenance 

SPATIAL NEEDS  - no additional space required 

 OPERATIONAL BENCHMARKS: COST DIMENSIONS 

INVESTMENT    

COSTS  

Indicative cost figures for purchase and installation of the system 

- transponder : 1,00 EUR/unit 

- data reader and on-board computer unit: 6,000–8,000 EUR per vehicle 

- device for dynamic weighing: 16,000–20,000 EUR per vehicle 

- handheld reader/scanner: 1,000 EUR/unit 

- central data processing unit and software: 8,000 EUR/unit 

- installation: 3 EUR/container up to 240 litre, 10 EUR/container of 1,100 litre 

- overall project management: (depending on scale of implementation from 10,000 EUR up) 

OPERATING      

COSTS  

- for operations, repair and maintenance: approx. 7 % of the investment 

- Data transfer via GPRS: 12–15 EUR per vehicle and month 

POSSIBLE         

PROCEEDS 

- from savings made in the result of less residual waste that need to be treated and a possi-

ble reduction of the number of pickups 

- where the implementation is directly linked with waste charging in the result of more users 

paying their charges (estimations in European countries see the proportion of waste con-

tainers serviced without an authorisation or under the refusal of the obligatory payments to 

reach 10 % of the total number of container emptied; these containers can be detected and 

integrated into the charging system with a bin identification) 

- additional savings become possible if the system data are used for tour optimization 
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MASS SPECIFIC 

OVERALL COSTS 

- additional costs of 5–7 EUR per Mg of collected waste for electronic systems 

 OTHER RELEVANT ASPECTS 

PRIVACY            

PROTECTION  

In order to ensure the confidentiality of any data on the ID-tag and prevent data manipulation 

or tampering, functional and assurance requirements have to be specified and secured by a 

competent body in advance to the adoption of such technical system. 

 MISCELLANEOUS 

 MARKET INFORMATION 

REFERENCE      

FACILITIES 

Waste bin identification is a well-tested technology with a proven effectiveness over many 

years now. To date, more than 20 million waste containers in Germany do carry a transpond-

er for bin identification already. A large number of local authorities trust such system for the 

generation of their waste bills and to monitor and optimize the collection continuously. 

RECOGNIZED 

PRODUCER AND 

PROVIDER FIRMS  

(important note: the 

list of firms does not 

constitute a complete 

compilation of com-

panies active in the 

specified fields) 

Manufacturers/Providers of bin identification technology and/or principal components in 

Germany are for example: 

 

- MOBA Mobile Automation GmbH, Dresden                                       www.moba.de  

- c-trace GmbH, Bielefeld                                      www.c-trace.de  

- Envicomp Systemlogistik GmbH & Co. KG, Bielefeld                                        www.sulo.de  

- WasteWatcher.NET GmbH, Duisburg                                                            www.wastewatcher.info 

- Sywatec Logistic GmbH, Dieburg                                   www.sywatec.de  

 REMARKS AND REFERENCE DOCUMENTS 

Standardised norms: 

- DIN EN 14803:2006-05: Identification and/or determination of the quantity of waste 

Competent organisations and sources for further information on the subject are:  

- BDE-VKU Arbeitskreis „Mobile IT-Systeme“                     www.bde.world/themen/logistik/mobile-it-systeme  

- Bundesamt für Sicherheit in der Informationstechnik         www.bsi.bund.de  

- Physikalisch-Technische Bundesanstalt (PTB)                     www.ptb.de  

 

http://www.moba.de/
http://www.c-trace.de/
http://www.sulo.de/
http://www.wastewatcher.info/
http://www.sywatec.de/
http://www.bde.world/themen/logistik/mobile-it-systeme/
http://www.bsi.bund.de/
http://www.ptb.de/

