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Aim of the Decwaste project

The project, financed by the MoE consist of a development 

of a decision support modelling tool for waste generation 

(prevention) following these conditions:

• forecast quantities for all waste streams defined by Waste 

Statistics Regulation (EC);

• forecast the generation for 10-years period (up to 2025 for 

the first year) using a suitable mathematical model;

• deploy a method of Driving Force-Pressure-State-Impact-

Response (DPSIR) to select appropriate model predictors;

• use linked open data of the Czech eGovernment system 

(current waste data, industrial and economical indicators) 

to gain current values of the predictors.



Development of new DECWASTE forecasting model of waste 

stream generation includes the following consequent steps:

1. Identification of each waste stream listed in Section 2(1) (51 

items) and waste generating activity listed in Section 8(1) (19 

items) of Annex I of WSR and development of computation 

formulae for their amounts. This is done using aTable of 

equivalence of Annex III of WSR linking the European Waste 

Classification for Statistics and the European List of Waste.

2. Processing of the historical annual waste generation and 

treatment reports (2009–2015) based on the LoW provided by 

waste generators and facilities in Czech Republic to ISOH and 

creating their data sets of waste categories of WSR.

Aim of the Decwaste project



3. Identification and development of socioeconomic and 

demographic predictors for waste categories and activities 

based on the DPSIR framework (which have influence on the 

generation of waste categories) using (linked open)

government data (eGovernment systems) of Czech Republic. 

4. Development of the multi-linear regression model of waste 

category generation with predictors from the DPSIR framework 

analyses.

5. Forecasting of predictors from the DPSIR framework and the 

calculation of waste category forecasts. 

6. Analysis of sensitivity/significance of the predictors for each

waste stream model.

7. Visualization scenarios forecasting the quantity of waste 

categories for the pre-scribed period 2016-2025. 
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DPSIR framework – household waste option



• eGovernment systems provide sources of necessary input data 

for the DPSIR framework predictors for different waste streams. 

• The related linked open data for the DPSIR framework 

predictors are often available on web sites of Ministry of the

Environment MoE, Czech Environmental Infomation Agency

(CENIA), Ministry of Finance (MoF), Ministry of Regional 

Development (MoRD), Czech Statistical Office (CZSO) and 

Institute of Health Information and Statistics (ÚZIS).

• For example, the MoF provides a specialized web information 

portal MONITOR  that allows open public access to budget and 

accounting information from all public authority levels including 

every municipality in the Czech Republic. 

Open linked data (eGovernment)
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Open linked data – list of the predictors

abbreviation

description unit per 

year

source

hdp Gross domestic product billion CZK http://czso.cz

energie
Electric energy by steam power 

stations

GWh http://www.eru.cz

prumysl Index of an industrial production % http://czso.cz

obyvatel Census (number of inhabitants) person http://risy.cz

stavbys Type “S” construction works million CZK http://czso.cz

domacnosti Household expenditures billion CZK http://czso.cz

duchodci Share of retirees % http://risy.cz

nezamestnanost Unemployment rate % http://risy.cz

eobyvatel
Share of inhabitants with water 

treatment plants

% http://mvcr.cz

ochrana

Municipal expenditures for 

landscape and biodiversity 

protections

million CZK http:// 

monitor.statnipokladna.cz/

urbanizace
Share of inhabitants living in 

towns and cities

% http://risy.cz

vrak Annual number of car wrecks piece http://autovraky.mzp.cz/

stari Share of inhabitants > 65 years % http://risy.cz



Open linked data – list of the predictors

abbreviation description unit per year source

osobys

Number of persons deployed in 

construction works

thousands of 

persons

sfdi

Investments into the transport 

infrastructure 

billion CZK http://sfdi.cz

byty Number of completed dwellings piece http://czso.cz

kontejnery

Number of containers for separated 

municipal waste

piece http://ekokom.cz

mzda Average wage CZK http://czso.cz

uvery Amount of consumer credit granted million CZK http://cnb.cz

vozidla Number of road vehicles piece http://autosap.cz

doprava Freight transport performance billion tkm http://mdcr.cz

ovody

Waste water treatment 

expenditures

thousand 

CZK

http://czso.cz

zarizeni Total number of health facilities piece http://www.uzis.cz/

hospital Number of hospitalized patients person http://www.uzis.cz/

osetreni Number of outpatient treatments piece http://www.uzis.cz/

zdravydaje Healthcare expenditures million CZK http://www.uzis.cz/



Multivariate model of waste generation



• Population: development of the population is a natural 

driving force of household waste generation, but a 

development of the census need not to be significant. 

• As shown before, the number of pensioners and their 

change could play a role in household waste generation 

processes.

• Unemployment as well as families with small children, 

students and other low income groups of inhabitants could

reveal lower household waste generation.

• Household expenditures are suspect to influence the 

household waste generation although there are several 

waste prevention measures taken. 

Model – parameters for HW identified by DPSIR



Municipal solid waste generation 2009 – 2014

year

Number of 

inhabitants

[person]

Total generation 

of household

waste 

[t]

Total generation 

of household

waste per capita 

[kg/person]

2010 10,517,247 3,732,838 355

2011 10,495,430 3,598,752 343

2012 10,509,286 3,424,688 323

2013 10,510,719 3,348,158 319

2014 10,524,783 3,398,917 323

2015 10,542,942 3,314,371 314

Model – present HW generation



Multi-linear regression model of waste streams 

generation
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Statistical significance of predictors



Extrapolation of the predictors 



Municipal solid waste forecast generation analysis  
R Shiny web interface

The model is available on following URL: 

http://opencpu.iba.muni.cz:8080/shiny/tacr/household_waste/

http://opencpu.iba.muni.cz:8080/shiny/tacr/household_waste/


R Shiny web interface
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Conclusion
• The system DECWASTE allows decision makers at the 

national level of Czech Republic to make sustainable waste 

management decisions and customize national strategies for 

waste data acquisition, management and processing.

• The most inetersting results show, that the relation between 

the identified driving forces is usually no so straightforward as 

expected and sometimes it is even really surpristing.

• In case of the household waste, the only significant predictor 

is household expenditures, but in a negative form:

• generation = 197,643,652 × households ^ -0.639 

this means, that expenditures of a billion of CZK (37 mil. €) 

decreases the generation by about 0,106%.
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