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 Robust environmental data for pollution taxation 
– the example of air quality monitoring



▪ Setting the scene

▪ Data requirements for monitoring of environmental hazards 

and setting up environmental taxes

▪ Environmental monitoring – the case of air pollution 

▪ Air pollution / quality monitoring technology 

▪ How to display data? 

▪ How to deal with lack of data, low quality data and data gaps?

▪ Q & A
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▪ Creation of economic incentives to reduce 
pollution

▪ Conservation of natural resources

▪ Encouragement of sustainable practices / 
Penalties for using unsustainable, polluting 
practices 

Setting the scene: Why environmental taxes?
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Polluter Pays Principle
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▪ Costs of effects of polluting activities on human beings and environment should be 
borne by party who caused it (e.g. industrial plant, power station, but also individual 
using e.g. polluting vehicle), rather than (other) individuals or community who suffer 
from consequences of pollution

Setting the scene: Polluter Pays Principle

Page 4

Environmental taxes

Carbon Tax
Energy 
Taxes

Waste 
Disposal

Taxes

Plastic Bag 
Taxes

Vehicle and 
Transport 

Taxes

Pollution 
(Water, Air, 
Soil) Taxes

Aviation 
Taxes

Fertilizer and 
Pesticide

Taxes

Robust environmental data for pollution taxation21 Nov 2024



Examples of Environmental Taxes
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Requirements 
for monitoring 
environmental 
hazards and 
setting up 
environmental 
taxes 
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Main datasets required for setting up environmental taxes
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Main datasets required for setting up environmental taxes
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Environmental data – the case of air pollution / air quality
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WHO, 2018
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Expert discussion on Air Quality Management and its role in development cooperationPage 10

www.sei-

international.org

PM2.5

CH4  BC 
O3

SLCPs

Main air pollutants

Gaseous:

• Methane (CH4)

• Nitrogen Oxides (NOx)

• Ozone (O3)

• Carbon Monoxide (CO)

• Sulfur Dioxide (SO2)

Particulate:

• PM2.5 and PM10

• Black Carbon
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climate change

Crop yield 
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Short-Lived
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7 million deaths p.a. 
from PM2.5 exposure

Main air pollutants and their effects

After Kuylenstierna 

& Malley
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Air quality link to SDGs
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… but no SDG in itself
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Air pollution / air quality monitoring technology
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Air pollution monitoring technology – main types
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Type of Monitoring 

Technology

Advantages Disadvantages

Continuous Emission 

Monitoring Systems – 

Fixed Stations

Real-time, high-frequency data, (often) 

regulatory compliance, long-term time 

series, multiple pollutants

High installation & maintenance costs, 

skilled personnel required, point-source 

measurements

Portable Air Quality 

Monitoring Systems

Flexibility and portability, ease of use, 

relatively low cost

Lower accuracy, short-term, less 

pollutants, localised measurements

Low-cost sensors Inexpensive, widely accessible, ideal for 

citizen science and dense spatial 

monitoring

Lower precision & accuracy, affected by 

env. conditions (humidity), limited lifespan 

& reliability, unsuitable for regulatory 

purposes without cross-calibration

Remote Sensing 

Devices

Broad spatial coverage, incl. remote or 

inaccessible areas, for large-scale 

studies & global monitoring, vertical 

profiles of pollutant conc. (LIDAR)

Expensive to set-up and run, limited 

temporal resolution, skilled personnel 

required to interpret data

Passive Samplers Simple and cost-effective, no need for 

electricity & complex infrastructure, 

suitable for long-term monitoring in 

remote areas.

Limited to specific pollutants, no real-time 

data and requirement of laboratory 

analysis



Aspects to consider when monitoring air pollution / quality 
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How to display air pollution / quality data
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Health Effects Institute, 2022
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PM10 concentrations at 

three stations in Berlin 

(state-run network)  

Daily average, 3 weeks

Open-Source

How to display air pollution / quality data

UBA (German Environment Agency)
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Monitoring of air pollution / air quality – the German monitoring station network
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Network of government-

run air monitoring 

stations in Germany 

Near real-time data (2hr 

time lag)

Open-Source

20 Nov 2024

UBA (German Environment Agency)
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Monitoring of air pollution / air quality – the German monitoring station network
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Spatially aggregated

PM10 concentrations in 

Germany 

Daily average

Open-Source

UBA (German Environment Agency)
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Monitoring of air pollution / air quality – AQI (https://www.aqi.in/ & 
https://www.iqair.com/)
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Network of medium to low-cost sensors run by different organisations, citizens, schools etc. 

Near real-time data - Open-Source
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How to deal with lack of data, low quality data and data gaps?
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A lack of data, low quality environmental data and data gaps hinder informed decision-

making, effective policy development and hence the set-up of environmental taxes. 

How can datasets be improved?

• Improve monitoring technologies  

• Use proxy and model-based data

• Integrate multiple data sources 

(e.g. high-precision and low-cost devices)

• Collaborate across sectors

• Leverage citizen science 

• Improve data management and sharing

• Conduct periodic surveys and inventories 

(incl. gap analysis, ground truthing of 

satellite data etc.)

• Use historical and archived data

• Policy and funding support – prioritise data

 management and secure dedicated funding

• Foster innovation (e.g. AI-based gap filling)

Data experts mandatory
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Q & A session
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www.giz.de https://twitter.com/giz_gmbh

Contact

patrick.bueker@giz.de

M +49 (0) 162 6219299 

Patrick Büker

Planning Officer, GIZ, Bonn
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