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Deliverable 4.1.1

“Specifications and development of an Integrated Assessment Tool”

1. Introduction

This document presents the activities and results of WP4.1 in SP4. The basis is the
description of work (DOW) for TRANSPHORM. The activities in WP4.1 have been directed
to formulate the specifications for the Integrated Assessment Tool (IAT) in TRANSPHORM.
The IAT will present the outcome of health impact assessment (HIA) for transport-related
measures Europe-wide and specific “TRANSPHORM” cities: Helsinki, Oslo, London,
Rotterdam and Athens in 2020. More details on parts of the IAT such as emissions, modeling,
HIA and measures have been described in other Deliverables in TRANSPHORM. Hence, this
document and Annexes 1 and 2 presents the use of these inputs in the IAT without further
elaboration on the background of these elements.

2. Objective

To develop and implement an Integrated Assessment Tool (IAT) for on-line presentation of
the health impact of transport measures compared to the business-as-usual in 2020 at
European scale and the cities: Helsinki, Oslo, London, Rotterdam and Athens.

3. Approach

The IAT has been developed in SP4 of TRANSPHORM based on inputs from SP1 (emission
data), SP2 (air quality maps and population weighted averages), SP3 (concentration response
functions) and SP5 (EU-wide and local measures). In SP1, emission data have been
prepared, which are applied in SP2 to model air quality fields at European scale and
separately for the five TRANSPHORM cities. Subsequently, the population weighted average
for the exposure of the population to PM-related air pollution at home address has been
computed EU-wide, per city or location-specific (i.e. near intense traffic locations). The
health effects for long-term exposure have been assessed based on Concentration-Response-
Functions related to all-cause mortality. The IAT will be accessible via the website of
TRANSPHORM (www.transphorm.eu) and provides maps with concentrations plus linked
information in tables. This is illustrated in Figure 1.
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Figure 1: A schematically presentation of the on-line IAT as developed within TRANSPHORM.

4. Specifications

In order to meet the requirements in TRANSPHORM, the IAT has to meet certain
specifications. This relates to the air pollutants, the temporal and spatial scales, the type of
HIA and some miscellaneous aspects. In the following sections these issues are discussed.

4.1 PM metrics

The IAT presents the results for all PM metrics within TRANSPHORM: PM;s, PMy,, EC,
BaP (benzon(a)pyrene) and particle number concentrations (PNC). The mass-based PM
indicators in pg per m*, BaP in ng per m* and PNC in # per cm®.

4.2 Temporal and spatial resolution

The temporal resolution of the concentration fields is annual average. This concerns a base
year and the future year 2020 with and without transport-related measures.The base year for
the regional modelling is 2005 (European scale) and the base year for the cities is 2008 (city
scale) . The base year serves as a reference for the “current” health situation in the different
cities, while the IAT is directed to assess the HIA in 2020. Hence, the differences in base year
for the European and city scales have no further implications for the IAT. The HIA in 2020 is
related to the differences in health impact as a result of transport measures and policies in
2020 compared to the business-as-usual (BAU). The “2020-BAU” scenario takes into
account all envisaged technical measures and fleet composition of road traffic. The
“2020+measures” scenario at city scale concerns three additional measures on-top-of-BAU
and at EU-wide scale a bundle of 27 measures implemented in urban areas across Europe.

The spatial resolution is EU-wide and city scale for the TRANSPHORM cities: Helsinki,
Oslo, London, Rotterdam and Athens. It is noted that next to this information at high-spatial
resolution in these five cities, also interactive information is available for 950 urban areas
with over 50 000 population in Europe. These different spatial scales are further elaborated as
follows:
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e EU-wide; The air quality EU-wide has been modeled by the following regional
models: LOTOS-EURQOS, HIRLAM, EMEP, CMAQ and SILAM. The emission fields
with a spatial resolution of 7*7 km and meteorology have been centrally delivered and
are similar for all models. The results of LOTOS-EUROS have been used as the
regional background in the IAT. The spatial resolution is typically 20*20 km for the
regional models. For each year (2008, 2020-BAU and 2020+measures) five maps are
available for each of the PM metrics in TRANSPHORM. Hence, the IAT will contain
in total fifteen regional air quality maps. An example of an European map is presented
in Figure 2.

Figure 2: Annual average EC (ug/m®) in Europe in 2005.

e TRANSPHORM cities; The contribution of local transport sources to the air quality in
the five TRANSPHORM cities has been modeled by local models (OSCAR for
London, ADMS for Athens, CAR-FMI for Helsinki, AIRQUIS for Oslo and Urban
Strategy for Rotterdam). This contribution is on-top of the regional background which
has been provided to all city modelers. The spatial scale concerns an urban background
at a typical 1*1 km spatial resolution and near intense traffic (i.e. street canyons with
more than 10 000 vehicles per 24/h and “motorways” with more than 75 000 vehicles
per 24/h) the spatial scale is typically 10*10 m spatial resolution. The emission factors
for road traffic, as provided by SP1, have been harmonized with locally (nationally)
available emission factors. All cities have applied their own database of traffic data
(i.e. volume and fleet composition). The impact on air quality of the following traffic
measures have been modeled for the year 2020 (with 2020-BAU as regional
background concentrations): 50% electric personal cars, 10% less urban traffic due a
modal shift to public transport and cycling vehicles and a Low-Emission-Zone. For
each of the cities air quality maps are available for each of the PM metrics in
TRANSPHORM and for each of the measures separately. Hence, the IAT will contain
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in total hundred twenty five maps (five cities times twenty five maps per city: five for
2010, five for 2020-BAU and fifteen for 2020+three measures) urban air quality maps.
An example of a core-city map is presented in Figure 3.
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Figure 3: Annual average of EC (ug/m°®) in Oslo in 2020 and implementation of 50%
electric passenger cars.

In addition to the air quality maps, the population weighted exposure in each of the
cities and for each of the PM metrics is computed for both 2010 and 2020-BAU and
2020+measures. The population weighted average relates to people living near intense
road traffic and the rest of the urban population. Hence, per PM metric one population
weighted average is computed for the whole city for 2010 and for 2020-BAU, while for
each measure in 2020 again one figure is computed for the whole city per PM metric. In
addition to the whole city approach, the exposure is also differentiated for people near
intense road traffic (i.e. inner urban roads and motorways) and the rest of the
population. This location specific approach shows specific impacts for the highly
exposed population near intense traffic versus the rest of the urban population. The
population weighted exposure for the whole of the city and location specific exposure
are inputs for the HIA. The population weighted data will be presented in the IAT as
tables linked to the relevant air quality maps.

4.3 Health Impact Assessment

The HIA refers to the base year 2005 for the European wide assessment and 2008 for the
city-specific assessment in London, Helsinki, Oslo, Rotterdam and Athens. For 2020, the
HIA concerned the health impact of measures implemented on-top-of the BAU. This has
involved two spatial scales: urban areas EU-wide and the five TRANSPHORM cities, as
follows:
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e EU-wide; The HIA in EU-wide urban areas in 2020+measures as compared to the
BAU scenario will be presented in DALY (“disability adjusted life years”). This
concerns the urban population in 950 urban areas with more than 50 000 people. The
HIA has been performed by the “simple” model approach in the ECOSENSE model,
which includes relative risks functions from the HEIMTSA project. The air quality
fields in ECOSENSE have been derived from a source-receptor matrix for the
regional scale and an “urban increment” based on city-specific parameters (e.g. size of
the city) for the urban background. This has enabled computing the impact of a bundle
of measures on the health impact in 950 urban areas. These calculations have been
performed for a combination of these measures or for a specific measure. The HIA
has been computed for all urban areas but one may select on-line the results for a
specific area (e.g. Vienna or another city with more than 50 000 people) or for all
areas combined. The HIA results are presented on-line as graphs and tables. These
results are linked to the air quality map for Europe in “2020+measures” based on the
results of the LOTOS-EUROS model. This EU-wide approach has combined the high
quality results of the dispersion models with the ECOSENS tool to compute the HIA
of European wide measures with focus on urban areas.

e TRANSPHORM cities; The HIA is related to the population 30+ It has been assumed
that the population size and age distribution are similar in 2020 as for the base year
2008. The HIAIn the five TRANSPHORM cities have been based on the population
weighted average data for the whole city. In TRANSPHORM, the HIA has been
performed for all-cause mortality due to long-term exposure to PM, s, EC and PNC at
home address. The concentration-response-functions for exposure to PM,s, EC and
PNC have been based on the literature. The HIA data have been linked to the air
quality maps in 2020 for each of the three measures separately.

4.4 Uncertainty

The method to estimate uncertainty in the integrated assessment chain from activities,
emissions, air quality and health impact are presented in the Deliverable 4.2.1. In the HIA
data as described in 4.3, the level of uncertainty will be added to each of the PM metrics.

5. Conclusion

The HIA in the IAT of TRANSPHORM has been related to health effects as a result of long-
term exposure to PM metrics at home address. Additional exposure due to exposure in micro-
environments have been neglected. Also, the exchange between outdoor and indoor air
quality has not been not considered, as well as the aspect of internal dose. The latter refers to
variation in deposition of particles in the air ways in relation to their size. However, the
concentration-response-functions applied in the TRANSPHORM HIA have been derived
from recent epidemiological research based on outdoor air quality and exposure at home
address. It has been assumed that aspects such as micro-environment, indoor/outdoor and
internal dose in the epidemiological research are comparable to the exposure of the
population in the five TRANSPHORM cities. Hence, it is concluded that the HIA based on
recently established concentration-response-functions for PM,s and EC properly reflects the
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health impacts due to exposure to PM metrics. The exception is particle number
concentrations (PNC) as the health impact is based on an expert panels judgment and hence,

lack experimental observations.
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Annex 1

Specifications for EU-wide and city-specific IAT

(PMz.s, PM10, EC, BaP and PNC)

EU-wide

Air quality maps: 2010, 2020-BAU and 2020+27 measures

Spatial resolution: 25*25 km

HIA-area: 950 urban areas with more than 50 000 people

HIA-year: 2020 BAU versus (bundle or separate) 27 measures

Health endpoint: DALY (HEIMTSA concentration response functions)
Presentation : Table per urban area or Table for all 950 areas

IAT: link to ECOSENSE

City-specific: Helsinki, Oslo, London, Rotterdam and Athens
Air quality maps: 2008, 2020-BAU and 2020+3 measures

Spatial resolution: 1*1 km (urban background) and higher near intense road
traffic

HIA-area: city-wide and near intense road traffic
HIA-year: 2020 BAU versus (separate) three measures (2020-BAU regional)
Health endpoint: all-cause mortality due to PM, 5, EC and PNC

Presentation : attributable deaths and gain in Life Years Lost per measure for
the city as whole

IAT: tables linked to relevant air quality maps in 2020 per city
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Annex 2:

Health Impact Assessment in Integrated Assessment Tool

1. Introduction

This annex describes the application of Health Impact Assessment (HIA) in the Integrated
Assessment Tool (IAT) in TRANSPHORM. More details on HIA are presented in the
deliverable D3.5.1. The main purpose of HIA within TRANSPHORM is to predict the health
impact of policies and measures designed to reduce particulate matter (PM) emissions from
transport and in particular from road traffic. This concerns the population in 950 urban areas
in Europe with more than 50 000 people and in particular in the cities: Helsinki, Oslo,
London, Rotterdam and Athens.

2. General approach
The HIA in TRANSPHORM attempts to answer the following two questions:

o ‘Burden of disease’; What is the burden of disease associated with specific air quality
and exposure of the population? The burden is estimated as number of attributable
deaths, and associated life years lost (LYL), due to exposure to air pollution in a
particular year. In TRANSPHORM: for a baseline year and for various scenarios in
2020

o ‘Health impact of policies and measures’; What is the likely impact on population
health of a change in air quality, due to policies and measures? The impact is
estimated as the differences in attributable deaths and in LYL.

The burden is estimated in the base year of TRANSPHORM (2008/2010). This provides a
basis for burden predictions for future years, and to compare the current health situation in
various cities. The impact concerns the impact of a change in air quality in 2020 due to
measures and policies as compared to 2020-BAU. The HIA refers to health effects by long-
term exposure at home address. These effects are quantified by modelling air quality
concentrations close to residence and application of concentration-response functions (CRFs)
for long-term exposure to air pollutants.

The following CRFs are applied in TRANSPHORM:
e 1.062 per 10 pg/m® change in PM,s,
e 1.06 per pg/m® change in EC and
e 1.003 per 1000 particles/cm® change in PNC (particle number concentration).

These CRFs are from a meta-analysis of many studies for PM,s', a few studies for EC? and
an expert judgment for PNC?,

The HIA in TRANSPHORM takes into consideration the following aspects:
e No HIA for PMy, is performed as it greatly overlaps the HIA based on PM;s.

! Hoek et al., 2013. Long-term air pollution exposure and cardio-respiratory mortality: a review. Environmental
Health d0i.10.1186/1476-069X

2 Janssen et al., 2011. Black carbon as an additional indicator of the adverse health effects of airborne particles
compared to PMy, and PM, 5. Environmental Health Perspective 119 (12) 1691-1699

® Hoek et al., 2010. Concentration response functions for ultrafine particles and all-cause mortality and hospital
admissions: results of a European expert panel elicitation. Environmental Science and Technology 44, 476-482

10
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e No HIA for BaP is included as this indicator is particularly relevant for lung cancer,
which may take a long time to develop and less for total mortality. Therefore, BaP is
not part of the HIA in TRANSPHORM.

Finally, it is recognized that all-cause mortality due to long-term exposure to PM,s, EC and
PNC cannot be added as the associated health effects are often correlated.

3. Assumptions
Typically, HIA involves simplifications and approximations. The application of HIA in
TRANSPHORM includes the following assumptions:
e The same age distribution in 2020 as for the base year 2008;
e The total population is investigated without differentiation between males and
females;
e The exposure is linked to residential addresses without considering exposure during
daily activities;
e Only the population over 30 years are considered in the HIA

4. Required information
The following input information is required for HIA in TRANSPHORM:

o Population-at-risk; The population whose exposures may be affected by changes in
air pollution.

o Public health data; Rates of all-cause mortality in the population-at-risk.

o Air quality; Annual average of air pollutants close to residence of the population-at-
risk. The “population weighed average” for a city is derived from the number of
people living at locations near intense road traffic (e.g. in busy street canyons with
more than 10 000 vehicles per 24h and within 100 m from motorway) and the number
of people living at the urban background. This enables HIA for the whole city and a
simple modification may be applied for people with elevated exposure.

° Concentration Response Functions (CRF); CRFs give information on a change in the
population health per unit pollutant. In TRANSPHORM, the CRFs relate to all-cause
mortality as a result of long-term exposure to PM,s, EC and PNC, as presented in
section 2.

5. HIA in the Integrated Assessment Tool

The IAT is designed for pre-processed HIA calculations in the five TRANSPHORM cities:
Helsinki, Oslo, London, Rotterdam and Athens, and in urban areas in all Member States
of the EU. The latter calculations are performed in the model ECOSENS from the
University of Stuttgart (IER). The IAT does not offer the option to perform HIA
calculations on-line.

6. Health Impact Assessment in TRANSPHORM

6.1 Burden at baseline: attributable deaths/life-years lost

The following steps result in the health burden estimated as “attributable death” and “life-
years lost”:

11
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1.  Collect public health data on the age-specific number of deaths “D” in population
for adults (30+). These data are available from national statistical data or from
European data collated centrally for European countries.
2. Derive (population-weighted) annual average for a specific pollutant “C” to which
the population is exposed. This data are calculated from modelled air quality and
weighing with the exposed population.

3. Calculate the Relative Risk “RR”. The relative risk is calculated for exposure to
concentration “C” with equation 1:

RR = CRF© (1)
with CRF the concentration-response-function per unit concentration for a pollutant
4. Calculate the Population Attributable Fraction “PAF” with equation 2:

PAF = (RR-1)/RR )

5. Calculate the Attributable Deaths “AD” with equation 3:
AD =PAF*D 3)

Life Years Lost (or gain in case of improved air quality) will depend on the remaining life
expectancy of each attributable death. To calculate those, one needs a life-table approach,
which in turns needs age-specific death rates, rather than just numbers of deaths. In order to
avoid the relative complex calculations based on life-tables, in TRANSPHORM a simpler
approach can be used (see: Deliverable 3.5.1). If one knows the average loss of life “K” at
typical ages of death in the population, the remaining life expectancy may be estimated.
Values of K are likely to lie around 10-12 years.

6. Calculate the Attributable Life-years “LYL” with equation 4:

LYL =AD *K (4)

Finally, to calculate the average LYL in a city, one divides LYL by the number of the
population.

12
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Box1:9EI YLX S 2F aodz2NRSyé OF t Odz |

The total number of people in Rotterdam is 570 000 of which 370 500 are 30+. The
population weighted annual average for PM, s is 15 pug/m?in 2008 and the CRF for
PM, s is 1.00603 per pg/m? : CRF per 10 pug/m? is 1.062 and per 1.0063
(1.06371/10) per pg/m>. The death rate in the Netherlands for the population 30+
is 14a .

Based on these input data, the health burden in Rotterdam in 2008 for 30+ due to
exposure of PM, s is calculated as follows:

1. The number of death in Rotterdam D = 14/1000*370 500 = 5187

2. The population weighted concentration C = 15 ug/m* PM,

3. The Relative Risk RR = 1.00603715 = 1.0944

4. The Population Attributable Fraction PAF = (1.0944-1)/1.0944 = 0.0863
5. The number of Attributable Death AD = 0.0863 * 5187 = 448

6. The Attributable Life Years Lost (LYL) = AD * 10 = 4480 years

7. The average LYL = 4480/ 370 500 = 0.15 Month

Hence, the health burden in 2008 in Rotterdam due to exposure to PM, s is 448
attributable deaths with the loss of 4480 years of life, or average of 0.15 month
LYL per population member.

13
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6.2 Burden/impact in 2020: attributable deaths/life-years-lost

As described in section 3, the population size and age distribution in the TRANSPHORM
cities in 2020 is assumed to be similar to 2008. However, under reduced air pollution in 2020,
the total number of annual death is reduced. This change in burden is approximately
proportional to the change in air pollution concentration. This results in the following
calculation of the change in burden due to a population weighted annual average C’ of a
pollutant in 2020. Followed by calculation of new attributable death AD’ with equation 5:

AD’ =AD * C’/C (5)

The change in burden in 2020 as compared to 2008 is AD-AD’ and the Life Years Lost with
equation 6:

LYL =AD’ *K (6)
The impact of the change in air pollution in 2020 as compared to 2008 is assessed from the

differences in attributable deaths and the average LYL in 2020 and 2008. Analogous, the
impact of the transport measures in 2020 may be calculated.

Box2:9 EIl YLX S #Z7¥ OdtibddEtfeydam (2020)

In 2020 is similar to 2010, the total number of people in Rotterdam is 570 000 of
which 370 500 are 30+. The population weighted annual average for PM, 5 is 10
pg/m3in 2020, while 15 ug/m? in 2008. The CRF for PM, s is 1.00603 per pug/m’
(see: Box 1).

Based on these input data, the health burden in Rotterdam in 2020 for 30+ due to
exposure of PM, s is calculated as follows:

1.¢KS ydzyoSNI 2F ! (dNRodzil 6tS 581
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The health burderin 2020 in Rotterdam due to exposure to PM, s is 299
attributable deaths with the loss of 2990 years of life, or an average of 0.10
month LYL per population member aged 30+..

Hence, the impactof the improved air quality in 2020 as compared to 2008 is
448-299= 149 deaths, gaining 1490 years of life (4480 ¢ 2990), and 0.05 (0.15 ¢
0.10) month gain in LYL per population member aged 30+ in Rotterdam.
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7. Results of HIA in TRANSPHORM

Following the approach described under section 6, the burden in 2008, in 2020 and the
impact of a change in air quality in 2020 for the TRANSPHORM cities are presented in
section 7.1-2

7.1 The air quality in TRANSPHORM cities

The air quality for the TRANSPHORM cities: Helsinki, Oslo, London, Rotterdam and
Athens are presented in Tables 1A-C.

Table 1A: The population weighted average for PM, s in 2008, 2020 and 2020+measures: |
50% electric vehicles, 11 Low Emission Zone and 111 10% less urban traffic.

population weighted average: PMy; (g/m°)
2008 2020 2020-1 2020-11 2020-111
Helsinki 4.1 3.9 3.8 3.8 3.9
Oslo 7.6 7.0 6.9 6.8 6.9
London 11.6 8.8 8.8 8.8 8.8
Rotterdam 15.6 9.3 9.2 9.2 9.3
Athens 22.5 18.9 18.5 18.8 18.7

Issue 1: Discrepancy between modelled and measured PM2.5 and PM10 is ~ 75% hence in
2020 underestimation PM2.5 and PM10: how to fill the gap???

Possible alternative layout showing predicted improvements in AQ:

population weighted average: PM, 5 (ug/m®)
Helsinki Oslo London | Rotterdam | Athens
2008 41 7.6 11.6 15.6 22.5
2020 3.9 7.0 8.8 9.3 18.9
2008 - 2020 0.2 0.6 2.8 6.3 3.6
2020(1) 3.8 6.9 8.8 9.2 18.5
2020 - 2020(1) 0.1 0.1 0.0 0.1 0.4
2020(11) 3.8 6.8 8.8 9.2 18.8
2020 - 2020(11) 0.1 0.2 0.0 0.1 0.1
2020(111) 3.9 6.9 8.8 9.3 18.7
2020 - 2020(111) 0.0 0.1 0.0 0.0 0.2

15
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Table 1B: Similar to 1A for EC.

population weighted average: EC (ug/m®)
2008 2020 2020-1 2020-11 | 2020-111
Helsinki 0.3 0.2 0.1 0.1 0.2
Oslo 1.6 0.9 0.8 0.7 0.8
London 2.0 0.6 0.6 0.6 0.6
Rotterdam 1.4 0.6 0.6 0.5 0.6
Athens 3.0 1.2 1.0 1.2 1.2

Table 1C: Similar to 1A for PNC.

population weighted average: PNC (#/cm°)
2008 2020 2020-1 2020-11 | 2020-111
Helsinki 1800 1430 1280 1340 1400
Oslo 3810 2460 2330 1970 2390
London 6950 6640 6540 6610 6620
Rotterdam 17320 9330 8800 8630 9180
Athens 4540 3640 3340 3530 3590

Issue 2: Very low PNC in Athens as compared to other cities...why?

7.2 The health burden in TRANSPHORM cities

The health burden for the TRANSPHORM cities: Helsinki, Oslo, London, Rotterdam and
Athens as a result of the air quality derived from the Concentration-Respons-Functions and
the air quality in section 7.1. The CRFs are presented in Table 2 and the health burden in
Table 3A-C as attributable deaths and in Table 4A-C as Life-Years-Lost.

Table 2: The concentration-response-functions for various PM metrics.

CRFs

PM;s EC PNC

per pg/m® per pg/m® | per 1000/cm’®
CRF | 1.0603 1.06 1.003

Table 3A: The health burden in attributable years (#) for PM, 5 in 2008, 2020 and
2020+measures: 1 50% electric vehicles, 11 Low Emission Zone and 111 10% less urban
traffic.

Attributable deaths (#) due to exposure to PM, 5

2008 2020 2020-1 2020-11 2020-111
Helsinki 1032 980 971 975 978
Oslo 186 172 170 166 169
London 3215 2407 2403 2405 2407
Rotterdam
Athens 3376 2805 2750 2787 2779

16
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Table 3B: Similar to 3A for EC.

TRANSPHORM

Deliverable

Attributable death (#) due to exposure to EC

2008 2020 2020-1 2020-11 2020-111
Helsinki 768 383 356 367 378
Oslo 393 201 190 161 195
London 3578 982 964 968 978
Rotterdam
Athens 4386 1686 1457 1614 1649

Table 3C: Similar to 3A for PNC.

Attributable deaths (#) due to exposure to PNC

2008 2020 2020-1 2020-11 2020-111
Helsinki 238 118 110 114 117
Oslo 49 32 30 25 31
London 1011 966 952 962 963
Rotterdam
Athens 372 298 273 288 294

Table 4A: The health burden in Life-Years-Lost (#) for PMs in 2008, 2020 and
2020+measures: | 50% electric vehicles, Il Low Emission Zone and 111 10% less urban
traffic.

Life-years-lost (#) due to exposure to PM; s

2008 2020 2020-1 2020-11 2020-111
Helsinki 10458 9932 9834 9874 9913
Oslo 1797 1658 1642 1603 1631
London 36829 27584 27527 27549 27572
Rotterdam
Athens 36528 30344 29753 30152 30059

Issue 3: Average Life Years Lost in 2008 by dividing Total Life Years Lost by City’s
population results in “most unhealthy in Helsinki in 2008 while one expects “most
unhealthy in Athens” in view of highest PM2.5 in 2008. Why??? Helsinki (450000; 292500
30+): 0.4 Months, Oslo (660000; 429000 30+): 0.05 Months, London (7170000; 4660500
30+): 0.1 Months, Rotterdam (570000; 370500 30+): ? Months and Athens (3680000;
2392000 30+): 0.2 Months

Table 4B: Similar to 4A for EC.

Life-years-lost (#) due to exposure to EC

2008 2020 2020-1 2020-11 2020-111
Helsinki 768 383 356 367 378
Oslo 3927 2011 1901 1609 1948
London 40990 11243 11038 11093 11202
Rotterdam
Athens 47450 18234 15763 17462 17839
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Table 4C: Similar to 4A for PNC.

TRANSPHORM

Deliverable

Life-years-lost (#) due to exposure to PNC

2008 2020 2020-1 2020-11 2020-111
Helsinki 2407 1199 1116 1149 1183
Oslo 490 316 298 253 306
London 11581 11065 10902 11019 11032
Rotterdam
Athens 4026 3219 2952 3119 3175

7.3 The health impact of local measures

In TRANSPHORM cities, three specific measures have been investigated on their health
impact in 2020. Also, European wide, a bundle of measures in urban areas have been
investigated on their impact on air quality and health in 2020. The results for the
TRANSPHORM cities are presented in Table 5A-C.

Table 5A: Health impact as gain in Life-Years-Lost (#) due to “50% electric passenger cars
in urban traffic” in 2020.

50% electric passenger cars
qPMz5 qEC oqPNC
(years) (years) (years)
Helsinki 59 161 50
Oslo 55 402 63
London 34 150 45
Rotterdam
Athens 192 772 100

Low-EmissionZone
PMz 5 qEC oqPNC
(years) (years) (years)
Helsinki 20 54 17
Oslo 27 63 9
London 11 41 32
Rotterdam
Athens 285 394 44
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Table 5B: Health impact as gain in Life-Years-Lost (#) due to “Low-Emission-Zone” in



D4.1.1 TRANSPHORM Deliverable

Table 5C: Health impact as gain in Life-Years-Lost (#) due to “10% less urban traffic” in
2020.

10% less urban traffic
qPM2 5 pEC qPNC
(years) (years) (years)
Helsinki 98 268 83
Oslo 16 110 18
London 57 205 162
Rotterdam
Athens 591 2470 268

Issue 4: EC is the most sensitive indicator for HIA of local traffic measures and measure |
(“50% electric passenger cars”) is most health effective in Oslo, while measure II ((“10% less
urban traffic”’) most health effective in Helsinki, London and Athens. Why different in

Oslo??
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