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= 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
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How to display data?

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

Q&A

.
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Setting the scene: Why environmental taxes?

| o . Cost-
= Creation of economic incentives to reduce Effectiveness
pollution
| : Revenue
= Conservation of natural resources Promoting ceneration for
Technological Environmental
= Encouragement of sustainable practices / IMeEEen

. : : : Projects
Penalties for using unsustainable, polluting

practices

Encouraging Meeting Climate

s Polluter Pays Principle Behavioral ~and
Change Environmental

Targets

Internalizing
Externalities
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Setting the scene: Polluter Pays Principle

= 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

===l Environmental taxes

Waste
Disposal
Taxes

Plastic Bag

Carbon Tax Taxes

Vehicle and Pollution
Transport (Water, Air,
Taxes Soil) Taxes

Fertilizer and
Pesticide
Taxes

Aviation
Taxes
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Examples of Environmental Taxes

Ultra low
emission

Plastic bag of
charge [l

LANDFILL TAX SOARS TO
£126.15 STARTING 2025/26
FISCAL YEAR
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Requirements
for monitoring
environmental
hazards and
setting up
environmental
taxes

Monitoring and

Evaluation
Mechanisms

Avoiding Adverse
coe M omic Impacts

Various Types
of Data

fair and

Pavenue _se
and Recycling

set-up

Stakeholder
Engagement

Pollution taxation requires
robust and reliable data for
effective, equitable and

enforceable tax framework Administrative

Capacity

B Feasibility =
Studies
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Clear Policy
2 Objectives B

Elements of

effective tax

Identification
of Tax Base

Proper Tax
Rate Design

Legal
Framework

Policy
Complementarity

Public
Awareness and
Communication

Equity and
FEIERS
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Main datasets required for setting up environmental taxes

Environmental

Data Economic Data Social Data

Technological
and
Infrastructure
Data

Behavioural
and Cultural
Data

Revenue Data
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Administrative
and Legal Data

Environmental
Policy data
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Main datasets required for setting up environmental taxes

Environmental
Data

nomic Data Social Data

_-hnological
and
Infrastructure
Data

Benavioural
and Cultural
Data

Revenue Data
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Administrative
and Legal Data

Environmental
Policy data
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Environmental data — the case of air pollution / air quality

AIR POLLUTION - THE SILENT KILLER

Air pollution is a major environmental risk to
health. By reducing air pollution levels, countries
can reduce:

Every year, around

7 MILLION
DEATHS

are due to exposure
from both outdoor
and household air

pollution.

REGIONAL ESTIMATES ACCORDING

TO WHO REGIONAL GROUPINGS: Over 2 million

in South-East Asia Region

Over 2 million

in Western Pacific Region

Nearly 1 million
in Africa Region

About 500 000

deaths in Eastern Mediterranean Region

About 500 000

deaths in European Region

More than 300 000
in the Region of the Americas

. ) /DNy World Health
#AirPollution i}‘%‘y Orograniz:taion

E

CLEAN AIR FOR HEALTH

WHO, 2018
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WHAT ARE THE SOURCES

OF AIR POLLUTION?

Outdoaor air pollution affects urban and rural areas and is caused by multiple facto

INDUSTRY & ENERGY
SUPPLY

AGRICULTURAL
PRACTICES

TRANSPORT

HOUSEHOLD
1 ENERGY

L

WASTE J‘
MANAGEMENT §¢

CLEANAIRFORHEALTH  #AirPollution i fortteatt
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Main air pollutants

Page 10 |

Gaseous:
CH, BC
) « Methane (CH4)
3 * Nitrogen Oxides (NOx)
« Ozone (0O3)
PM2-5 « Carbon Monoxide (CO)
©PM25 « Sulfur Dioxide (SO2)

Combustion particles, organic
HUMAN HAIR compounds, metals, etc.

-50-70um <2.5um (microns)in diameter
(microns) in diameter

P— Particulate:

Dust, pollen, mold, etc.
<10um (microns)in diameter

« PM2.5 and PM10
* Black Carbon

90 um (microns) in diameter

FINE BEACH SAND
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Main air pollutants and their effects

Near-term
warming and
climate change

Crop yield
decreases

Short-Lived
Climate Pollutants (SLCPs)

o [ =
= | H =
=98 H | )
= | =
. N\ i~
'y \
- * a

After Kuylenstierna 7 mi"ion deaths p-a-
& Vealley from PM, . exposure
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Air quality link to SDGs

GOOD HEALTH GENDER

1 0 REDUGED
AND WELL-BEING EQUALITY INEQUALITIES

VN

{=)

v

1 SUSTAINABLE CITIES 1 CLIMATE 1 LIFE 16 PEACE, JUSTICE

ACTION AND STRONG

INSTITUTIONS

i ] € »,

AND COMMUNITIES ON LAND

... but no SDG in itself
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Air pollution / air quality monitoring technology

|
1]
i

.
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Air pollution monitoring technology — main types

Type of Monitoring | Advantages Disadvantages
Technology

Continuous Emission
Monitoring Systems —
Fixed Stations

Portable Air Quality
Monitoring Systems

Low-cost sensors

Remote Sensing
Devices

Passive Samplers

Real-time, high-frequency data, (often)
regulatory compliance, long-term time
series, multiple pollutants

Flexibility and portability, ease of use,
relatively low cost

Inexpensive, widely accessible, ideal for
citizen science and dense spatial
monitoring

Broad spatial coverage, incl. remote or
inaccessible areas, for large-scale
studies & global monitoring, vertical
profiles of pollutant conc. (LIDAR)

Simple and cost-effective, no need for
electricity & complex infrastructure,
suitable for long-term monitoring in
remote areas.

High installation & maintenance costs,
skilled personnel required, point-source
measurements

Lower accuracy, short-term, less
pollutants, localised measurements

Lower precision & accuracy, affected by
env. conditions (humidity), limited lifespan
& reliability, unsuitable for regulatory
purposes without cross-calibration

Expensive to set-up and run, limited
temporal resolution, skilled personnel
required to interpret data

Limited to specific pollutants, no real-time
data and requirement of laboratory
analysis
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Aspects to consider when monitoring air pollution / quality

Pollutants to Meteorological Temporal Spatial Monitoring
Measure DEIE Resolution Resolution Technology

Regulatory and j§ Analytical and
Legal (M&R) Forecasting
Requirements Models

Data Integration
Supporting Data and
Communication

Data Quality and
Validation
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Annual Population-Weighted

How to display air pollution / quality data
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Dem. Rep. of the Congo

Lagos, Nigeria- |

669
Acera, Ghana - [
519
Abidjian, Ivory Coast - | NN
474
Democratic Republic of the Congo - _
358
Cao Lover (T
12
Luanda, Angola- _
178
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. . ' . .
0 20 40 60
|

Health Effects Institute, 2022
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How to display air pollution / quality data

From Until

For other pollutants and stations, please use the filters above.

November 1, 2024 ‘ == | November 20, 2024

Berlin Grunewald (3.5 m) (DEBE032)
PM,, Daily average
35 threshold: 50 pg/m*
Berlin Mitte (DEBEOSS)
PM,, Deily average
30 threshold: 50 pg/m?
Berlin Buch (DEBE051)
25 —e— PM,, Daily average (hourly flaating)
:ET: 20
. 5
PM10 concentrations at }
2
three stations in Berlin
10
(state-run network)
5

Daily average 3 WeekS Oct 31 Nov 3 Nov & Nov § Mowv 12 Nov15 MNov 18 Nov 21
]
@ oownload as csvfile @ Download as image file

Open-Source UBA (German Environment Agency)

.
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Monitoring of air pollution / air quality —the German monitoring station network

Network of government-
run air monitoring
stations in Germany

Near real-time data (2hr
time lag)

Open-Source

Air quality index
How good is the air? The air quality index is based on the measured concentrations of three pollutants (nitrogen ¢
The concentration most hazardous to health determines the total index. More information on the index calculatio
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UBA (German Environment Agency)
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Monitoring of air pollution / air quality —the German monitoring station network

Tagesmittel der Feinstaubkonzentration (PM10)

24.10.2024
@]
Spatially aggregated
PM10 concentrations in
Germany
. L L L e -G'b‘
Daily average § & &6 S
© ~ o 4
| | |
Open'Source Angaben in Mikrogramm pro Kubikmeter Luft
Ein PM10-Tagesmittel darf 50 pg/m?® nicht
dfter als 35-mal im Jahr Uberschreiten. I
UBA (German Environment Agency) g iz
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Monitoring of air pollution / air quality — AQI (https://www.adi.in/ &
https://www.igair.com/)
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https://www.aqi.in/
https://www.iqair.com/

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

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 Conduct periodic surveys and inventories

(incl. gap analysis, ground truthing of
« Use proxy and model-based data satellite data etc.)

* Integrate multiple data sources
(e.g. high-precision and low-cost devices)

Use historical and archived data

Policy and funding support — prioritise data
« Collaborate across sectors management and secure dedicated funding

« Leverage citizen science Foster innovation (e.g. Al-based gap filling)

Improve data management and sharing ==l Data experts mandatory
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Q & A session

.
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Contact

Patrick Buker
Planning Officer, GIZ, Bonn

patrick.bueker@giz.de
M +49 (0) 162 6219299

www.giz.de

&
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