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1. Final publishable summary report 
 
1.1 Executive Summary - Derived from earlier ideas quantifying some of the health benefits 
of greenhouse gas (GHG) policies, this project used as a starting point the EU targets such as a 
reduction in the total GHG emissions by 20% from 1990 to 2020 and the Chinese Government 2020 
target of a 40-45 % cut in CO2 emissions from 2005 levels relative to gross domestic product. The 
scope of this project was the public health and well-being impact of urban scale implementation of 
city GHG-mitigation policies already identified, involving five EU and two Chinese cities (e.g. public 
transport or building/planning investments, cycling, fuel changes in cars and industry, energy 
generation modes and cost). The temporal scale was +10 years from the 2010 baseline, to allow 
comparison to the EU and Kyoto-Copenhagen targets while also enabling realistic assessment of 
longer term policies. A modelling platform and a related database for urban impact assessment 
were developed, exploiting Geographical Information Systems (GIS) and covering energy 
generation and use, spatial data, building stock, transportation and population factors (i.e. socio-
economic, demographic, exposure, health and well-being). Reference/business as usual (BAU) 
scenarios were generated for 2010 as the base year and for 2020. Other scenarios were then 
modelled to study the possible GHG policy outcomes. While open-source GIS was an intended 
medium, cities had their own systems and hence the GIS work was focussed upon a dissemination 
tool to assist them in communicating their results to policy makers, primarily to enable visualizations.  
For the energy model, a full energy balance was obtained or generated for a current year, 
describing the flow and transformation of energy carriers within the city and the surrounding country.  
For buildings, the output was the ‘Building Model’, an on-line model for building stock assessments 
that functions in the Opasnet open source web workspace, using selected indoor environment 
quality (IEQ) indicators for health impact assessment and building-related well-being. For transport, 
it was concluded that no new traffic model was required for the cities involved, using local traffic 
projections or the TREMOVE database or, for Chinese cities, open source data with local traffic 
counting and road capacity applied to forecast future traffic volume. The cities were supported with 
their air quality and noise assessments. The annual average concentrations of NO2 (nitrogen 
dioxide) PM2.5 (the mass of particles smaller than 2.5 µm), PM10 (the mass of particles smaller than 
10 µm), all regulatory components in Europe, and elemental carbon (EC) were modelled in all cities 
and night noise levels were modelled for two of them.  Air pollution in the Chinese cities is a factor 3 
to 5 higher than in the European cities in 2010 and 2020-BAU. It is expected that from 2010 to 2020 
air pollution emissions will reduce due to cleaner technology in all sectors, reducing regional 
background concentrations of all pollutants in the European cities while in the Chinese cities these 
concentrations are likely to remain constant for PM2.5 and PM10, to decrease for EC and to increase 
for NO2 as a result of economic growth. Summary tables of parameters were produced for Health 
outcomes and Well-being outcomes.  
Outcomes from most policy scenarios showed marginal additional health benefits, with an example 
of a potential 1.5 million euros saved from total costs of 33 million per year caused by PM2.5 

exposure in one EU city contemplating moves to biomass in combined heat and power, bio-fuels in 
transport and improvements to buildings insulation. Well-being effects of the policy scenarios were 
found to be positive but were generally expressed less strongly than health benefits. In China, the 
impact of all scenarios on air quality was found to be negligible compared to that of ongoing 
economic development. However, as an example of other work carried out there, a Chinese survey 
on well-being indicated the importance given by local people to health, social life and safety, with 
implications noted for policy development for healthcare and communities. 
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1.2 Context & Objectives 
 

This project originated from the earlier works of Davis et al. (1997), Wang and Smith (1999), and 
Künzli (2000), identifying and quantifying some of the health benefits of greenhouse gas (GHG) 
policies to reduce carbonaceous fuels in heat and power generation, heating, and transport. The 
lowest socio-economic groups are typically the most adversely affected because they often live and 
work in the areas of the highest ambient air pollution and suffer poor building quality, crowding, 
heating and ventilation, as demonstrated by the EXPOLIS and LARES studies. Such effects should 
be directly assessed and considered in policy development, implementation and follow up (Jantunen 
1997, Rotko et al. 2000, Rotko et al. 2001, WHO 2007). 

In our previous assessments, it had become evident that urban decisions are crucial in global GHG-
policies, so impact assessments of the public health and well-being of GHG-policies should be done 
on the urban level. This project used as a starting point the EU-wide target of reducing the total 
GHG emissions by 20% from 1990 to 2020, the emissions included in the European emissions 
trading system (EST) by 21% from 2005 to 2020 (Directive 2009/29/EC), and limiting the member 
state level non-ETS emissions by burdens distributed between the members states according to 
their potential and capacities. The Chinese Government on November 26 2009 announced a 2020 
carbon intensity target, a 40-45 % cut in CO2 emissions from 2005 levels relative to gross domestic 
product, which will not mean an actual drop in emissions unless China’s economy stops growing at 
its current rapid pace but will slow the growth of emissions. All participating cities had their own 
GHG policies in place before the Copenhagen COP-15 meeting, and at least two of the cities, 
Kuopio and Rotterdam, have much more ambitious GHG-reduction goals than the EU. The city-wide 
GHG reduction targets of the alternative policies assessed in this project either complied with the 
national policy targets or the city targets, whichever had a higher ambition. The alternative policy 
packages were tailored for each city and assessed by the cities in collaboration with the research 
institutes, using the assessment tools provided by the methodological work packages, thus enabling 
unique solutions together with comparisons.  

It may be noted that the exposure to, and health effects of, urban air pollution are not distributed 
equally across the socio-economic strata. The lowest socio-economic groups are usually the most 
exposed because they often reside, go to work and school in the areas of the highest ambient air 
pollution. Even when this is not the case, the indoor air quality experienced by these groups may 
still be inferior due to poor building quality, crowding, heating and ventilation, as demonstrated by 
the EXPOLIS and LARES studies. Burdens and benefits of different GHG policies may thus treat 
the different socio-economic groups differently, and so such effects should be directly assessed and 
considered in policy development, implementation and follow up (Jantunen 1997, Rotko et al. 2000, 
Rotko et al. 2001, WHO 2007). 

The scope of this project was the public health and well-being impact of urban 
scale implementation of GHG-mitigation policies. The spatial scale of the project is an urban area - 
a conurbation. For electrical power demand exceeding the power generated and supplied from 
within the metropolitan area, the scale is national electric power generation. The temporal scale is 
10 years from 2010, to allow comparison to the EU and Kyoto-Copenhagen targets while also 
enabling realistic assessment of longer term policies. 

The methodological project objective was to develop a modelling platform and a related database 
for urban impact assessment.  The platform had to be robust, easily transportable to new cities and 
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usable for draft or detailed assessment depending on the availability of data. The topics covered 
were: urban energy generation and use, with GHG and other pollution release; urban spatial data 
including the urban spatial plan, building stock, transportation and population; socio-economic, 
demographic, exposure, health and well-being of the population. 

Specific objectives set against project Work Packages were as follows: 
 

• To design and develop an urban energy balance analysis tool and methodology to apply to 
specific urban greenhouse gas (GHG) policies regarding their expected influence on 
emission reduction, changes in energy demand and supply and changes in other relevant 
activities in the cities, providing training and guidance in simulation and assessment of GHG 
reduction scenarios. 

 
• To provide standards and tools for a modern GIS for health service architecture for 

implementation in the project, with demonstration materials to enable assessment and use of 
the methodology. 

 
• To prepare a database for buildings and urban structure assessment in the cities using 

appropriate indoor environment quality (IEQ) indicators, with training and guidance.  
 

• To operate with the cities a traffic mode model for integrated assessment of health and well-
being based on GIS-traffic, estimating the change in transport-related emissions of air 
pollutants and noise against reduction in transport-related CO2 emissions.  

 
• To offer methodologies and tools for the modelling and assessment of population 

distributions of exposure, health and wellbeing to show the impacts of changes in exposures 
related to various GHG mitigation scenarios in the cities, providing training and guidance. 
Alongside this, to update methodologies for health impact assessment (HIA) of conventional 
pollutants, to define relevant well-being parameters, to identify the distribution of the impacts 
across sub-populations and to contribute generalised lessons from the work. 

 
• To apply all of the above within the participating cities, providing learning for them and 

understanding for potential application or policy guidance elsewhere, the main practical 
project objectives for each participating city being to: 

 
o Evaluate the current contributions of heat and power use in the urban building stock, urban 

traffic and transportation needs, and the overall spatial plan of the city with respect to GHG-
emissions, other environmental stressors, environment quality, public health and well-being 
of the population.  

o Evaluate the future public health and well-being impacts of the local implementation of 
alternative GHG-policies which would meet the locally applicable national, EU and/or 
international GHG-reduction targets specifically in each city. 

o Based on the above, to develop and assess an optimised, i.e. maximum net public health 
and wellbeing benefits, GHG-mitigation policy package for each city.  

o Prepare a roadmap to this optimised GHG-policy future. 
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1.3 Scientific & Technical results 

1.3.1 INTRODUCTION 
 
A consortium of scientists in the areas of health risk assessment, urban energy demand and supply 
scenarios, urban planning, environmental science and epidemiology has developed and applied a 
methodological framework for the assessment of the overall risks and benefits of alternative 
greenhouse gas (GHG) emission reduction policies for health and well-being in cities. They have 
worked in close collaboration with city partners in both Europe and China, thus providing detailed 
case studies to aid these cities and to provide models for others. Specific work areas have been in 
energy balances, buildings and transport, supported by analysis of health and well-being indicators 
and an open-source GIS database and tools that may be used to apply the process in any urban 
centre. A conceptual view of the linkage between these components is shown in Figure 1 below. 
There follow descriptions of the development work in these areas, with particular detail on health 
and wellbeing as the ultimate outcome, and the application to actual urban scenarios. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 URGENCHE conceptual model 
 

Appendix 1 provides schematic demonstrations of the data-gathering for the four areas of energy, 
buildings, transport, and ‘health and well-being’ for each city. 

1.3.2 ENERGY BALANCES 
 
The objective here was to develop and apply a model and tool for analysing energy-related policies 
and measures for reducing greenhouse gas emissions and/or emissions of air pollutants; the model 
should be capable of including upstream processes into the assessment and of simultaneously 
assessing impacts of GHG emissions and air pollutants. As a starting point for developing the 
model, a full energy balance for a current year was generated or, if already available, obtained. An 
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energy balance describes the flow and transformation of energy carriers within the city, the region 
and the area surrounding the city.  The first task is then to couple the energy balances of the 
different spatial scales by firstly determining the import and export of energy carriers across the city 
boundary and then using the regional and/or national balance to describe the activities related to 
this import or export outside of the city. The resulting ‘full energy balance’ describes a certain state 
of the energy system. As the aim is to assess changes of the energy system, such as increasing 
use of bio-fuels, increasing use of biomass in domestic heating, fuel shifts, etc., the energy balance 
data is then transformed into a system of linear equations that depict the energy flows and 
transformation processes within a city. Starting from energy demand, the market allocation shares 
for the different supply chains are fixed, e.g. if heat demand for domestic heating is met by a certain 
percentage from oil fired boilers, this share will stay constant if the heat demand is changed. 
However certain restrictions have to be taken into account. First, the maximum amount of 
secondary energy that a conversion plant, e.g. a power plant or a refinery, can produce is limited by 
its capacity. Secondly, for CHP (combined heat and power production) plants that are operated 
according to heat demand, the electricity produced is a fixed share of heat production. Both 
conditions can be formulated as limiting boundary conditions. 
 
Emission factors for GHGs and air pollutants are applied to the processes in the energy balance. As 
long as emission factors are related to energy consumption or production, emission factors can be 
directly allocated to the energy data of each process in the energy model.  A reference for the 
energy system was developed for a future year (as measures and policies usually need some time 
before they are implemented).  This assumed the development of demand, market shares and 
emission factors in the model. Policies and measures were analysed by defining a policy scenario 
and changing energy demand and/or market allocations. The model then estimates the emissions of 
greenhouse gases and air pollutants in and outside of the city, and these can be compared with the 
reference scenario emissions. Emissions of air pollutants can then be further assessed by 
estimating health impacts using the impact pathway approach.  The energy balance model was 
generated and used for one Chinese city, Suzhou (see example in Figure 2 below) and for three 
European cities: Kuopio, Stuttgart and Basel. Reference/business as usual (BAU) scenarios were 
generated for the year 2010 as base year and the year 2020. For the development of demand and 
supply data from 2010 to 2020, results of a Europe-wide energy model (TIMES) were used. Based 
on the BAU scenario, a number of policy scenarios were constructed.  Examples of anticipated 
future changes in Stuttgart and Basel are shown in Appendix 2.  
 
As an example of the kind of question raised for policy-makers, for Stuttgart the use of more wood 
pellet boilers for heating was analysed. Pellet boilers contribute to reduce CO2 emissions by 
replacing fossil energy sources at a global scale. However, at a local scale, higher particulate matter 
emissions could be associated with additional local human health impacts. Thus the emission factor 
of the technology used is decisive for whether the climate protection effect outweighs the health 
impacts or not.  
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Figure 2 Energy Balance for Suzhou city 2010 
 

1.3.3 GIS CITY 
 
The aims of this work were to provide a central database holder for each of the cities, to develop a 
prototype based on open source projects and to help to facilitate the training and dissemination of 
activities within URGENCHE. Three outputs were specified at the start:  

• Collation of urban spatial data for GIS database. 
• Prototype GIS system and model for City analyses. 
• A peer-reviewed paper on the utility of the GIS analysis tool in the project. 

 
The data that was required for the Energy Balances, Health & Well-being, Urban Traffic (TNO) and 
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GIS-Buildings components was achieved separately for each city analysis, by TNO for traffic and by 
THL for buildings. Due to the diversity of the datasets that were used by each city, it was decided 
that the cities would handle their own datasets independently.  Where appropriate (eg for Xi’an city) 
open-source GIS datasets (from openstreetmap) were sourced to supplement their own datasets. 
The University of Exeter has developed a web-based GIS tool based on open-source tools. 
However, following feedback during consultation with the cities it was clear that they each had their 
own GIS tools that had greater functionality than a web-based tool can provide. Therefore work was 
directed to adapting some of the developed systems to provide a dissemination tool that can help 
cities communicate their results to policy makers. Visualisations were produced focusing on 
communicating the energy policies for the cities.  

1.3.4 BUILDING STOCK 
 
This work focussed upon use of data for building and urban structure assessment and the modelling 
of selected indoor environment quality (IEQ) indicators, developing tools and refining the 
methodology from the learning from the case studies. The main outputs are as follows: 
 

a) The Building Model - This is an on-line model for city-level building stock assessments that 
functions in the Opasnet open source web workspace, based upon the project requirements. 
It offers defined data requirements and developed data templates. The concept is flexibility 
and applicability in different situations and therefore the data requirements are suggestive 
rather than strictly defined. The methodology has been refined according over time. 

 
b) Output on IEQ for health impact assessment and building-related well-being. 

 
 

 

Figure 3 Relationship of different data within the Building Model (example: Kuopio) 
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1.3.5 URBAN TRAFFIC 
 
The overall aim of the Traffic component was to review and to harmonise the Geographical 
Information System (GIS) methodology to assess the effect of GHG policies on road traffic-related 
air pollution and noise to support integrated assessment of health risk and well-being in urban 
areas.  The following activities were identified and pursued: 

• identification of existing GIS-traffic applications by the city partners;  
• output requirements for integrated assessment of health and well-being;  
• provision of a simple-data city-level traffic mode model to cities;  
• estimation of expected changes in emissions of air pollutants and noise;  
• development, dissemination and support GIS-traffic methodology and  
• refinement of GIS-traffic methodology. 
 

The outputs included a review of existing GIS-traffic modelling and the requirements for health and 
well-being assessments, described in a document entitled ‘the GIS-traffic methodology’. It was, 
however, concluded that no traffic model is required for the cities involved in URGENCHE. For the 
European cities, either local traffic projections or the TREMOVE database were used to estimate 
future traffic volume. For Chinese cities, open source data in combination with local traffic counting 
and the maximum road capacity was applied to forecast future traffic volume.   The cities were 
supported by air quality (all cities) and noise (only Basel and Rotterdam) assessment. All cities have 
finalized the air quality assessment for a recent year and 2020-BAU. All European cities have 
defined CO2 reduction plans for road traffic in 2020. In Chinese cities, no specific CO2 reductions 
plans have been defined and therefore, two European scenarios have been applied in China. In 
addition to the methodological development in the ‘Traffic’ output, the cities have been supported 
with their air quality and noise assessment in case studies.  
The case studies concerned different scenarios: the introduction of biofuels in Kuopio, more public 
transport by extending the metro system in Thessaloniki and Xi’an, a bundle of traffic measures in 
Stuttgart and two specific traffic scenarios in Rotterdam, Basel, Xi’an and Suzhou. The traffic 
policies for Basel are shown as an example in Appendix 3. These traffic scenarios were a 10% 
reduction of private vehicle kilometres (I) and the other scenario the introduction of 50% electric-
powered private vehicle kilometres (II). The effects on air quality were both compared to a 
‘business-as-usual’ scenario: 2020-BAU. The annual average concentrations of NO2 (nitrogen 
dioxide) PM2.5 (the mass of particles smaller than 2.5 µm), PM10 (the mass of particles smaller than 
10 µm) and elemental carbon (EC) were modelled in all cities. The air pollutants NO2, PM2.5 and 
PM10 are regulatory components in Europe, while EC is a sensitive indicator for exhaust emission 
from road traffic. In the cities Rotterdam and Basel the impact on the noise levels were also 
modelled during the night to assess sleep-disturbance and during the day to assess annoyance. 
The air quality data were used to conduct a health impact assessment, while the noise data were 
applied in a well-being assessment. More specific details about the case studies in the cities are as 
follows: 
 
 City-Thessaloniki: The air quality (AQ) assessment and associated health impact for 2010 and 

2020 were produced. The impact of the introduction of a metropolitan underground rail system 
was assessed and the results presented during the ISEE-conference in Basel 2013.  
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 City-Rotterdam and city-Basel: The AQ, noise and population-weighted exposure were 
produced for 2010, 2020 and 2020+two traffic measures. In collaboration with the city of Basel, 
a local traffic scenario was updated and recalculated for the impact on air quality and noise.  

 
 City-Stuttgart: The AQ and population-weighted exposure were developed for 2010 and 2020. 

For 2020, a bundle of measures to reduce CO2 emissions is envisaged and the impact on air 
quality has been assessed.  

 
 City-Kuopio: The AQ and population-weighted exposure were produced for 2010 and 2020. For 

2020, the introduction of biofuels in road traffic is envisaged in 2020 and the impact on air 
quality has been assessed.  

 
 City-Xi’an: The air quality in 2010 and 2020 was modelled for NO2, PM2.5, PM10 and EC. Also, 

the impact of two traffic measures (similar as in Basel and Rotterdam) on air quality was 
modelled. A thesis was delivered on the impact of a metro on the AQ in Xi’an.   

 
 City-Suzhou: Similar to Xi’an, for Suzhou the impact of traffic scenarios on AQ in 2010 and in 

2020, including two traffic measures, was modelled. 
 

 
Figure 4 Annual average elemental carbon (µg m-3)  Basel, Rotterdam, Xi'an & Suzhou (2010) 

 
Air pollution in the Chinese cities is a factor 3 to 5 higher than in the European cities in 2010 and 
2020-BAU. It is expected that in the period 2010-2020 air pollution emissions will reduce due to 
cleaner technology in all sectors. This will reduce regional background concentrations of all 
pollutants in the European cities. In the two Chinese cities, regional background concentrations are 
likely to remain constant for PM2.5 and PM10, to decrease for EC and to increase for NO2 as a result 
of economic growth.  The two traffic scenarios in Basel, Rotterdam, Suzhou and Xi’an may reduce 
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traffic-related CO2 emissions in the order of 5% (scenario I: ‘10% reduction of personal cars’) and 
25% (scenario II: ‘50% personal cars at inner-urban roads’) compared to 2020-BAU. The impact of 
the two traffic scenarios on air quality in the four cities was studied separately in three zones: near 
streets with more than 10 000 vehicles per day, within 100 m of motorways and in the remainder of 
the urban area. A major constraint for modelling air quality in China is access to the input data 
required and lack of measurements at ground level for validation. The use of open data (e.g. 
www.openstreetmap.org) is a practical alternative to collect the required data (road structure; traffic 
data; air quality background concentrations; meteorology).   
 
The results demonstrated that traffic-related CO2 emissions in 2020-BAU will stabilize in European 
cities and increase by approximately 40% in Chinese cities compared to 2010. The main reason for 
the latter is the expected growth in the volume of road traffic in China. It was concluded that the two 
local traffic scenarios will do little to improve air quality over and above 2020-BAU and also their 
impact on noise level was limited. 

1.3.6 EXPOSURE, HEALTH & WELL-BEING 
 
For the definition of the elements to be included in the project, two summary tables of parameters 
were produced for ‘health outcomes’ and ‘wellbeing outcomes’. For each parameter a form 
summarises the following: exposure indicator; data needed; level at which it applies; health effects 
of short-term and long-term exposures; more susceptible population sub-groups. In practice it was 
not possible to model all these.  Thus the decision was made to focus on mitigation of greenhouse 
gas emissions rather than adaption (e.g. flooding, heat island effects) due to the call for research 
that funded the project, and health impacts via air pollution due to the expertise of academics 
involved in the project. The literature on the effects of the changes in buildings, transport and energy 
on air pollution and the effects of air pollution on health is well established but there is less known 
about wellbeing.  A review of existing exposure/response (E/R) functions was completed to create 
the health impact assessment (HIA). Agreed health endpoints for E/R functions were available from 
other European projects such as: INTARESE, HEIMTSA, CAFE, EnVIE, URBIS, TRANSFORM, 
HRAPIE, REVIHAAP, TRANSPHORM. The relevance and validity of available E/R functions 
depends on the study design, policy question and local setting. Chinese cities present a slightly 
different situation due to high air pollution levels. The calculation of the impacts on health is only 
possible when various data are available. The validity of available E/R functions depends on the 
study design, policy question and local setting. In Europe and North America they have been used 
for many years, while only recently in China and Asia. Population and health data is also required, 
split by age and gender. The yearly average concentrations of PM2.5, PM10 and elemental carbon 
(EC) were used for HIA in all European cities. Also impacts of noise levels were modelled when 
significant and noise data were also used for well-being assessment.  
 
Review of existing approaches to definition and measurement of well-being – A conceptual model 
was developed relating greenhouse gas reduction policies and wellbeing.  Approaches to wellbeing 
conceive the concept on three dimensions.  The first dimension is the subjective-objective 
dimension; subjective wellbeing is ‘psychological functioning and affective states’ and objective 
wellbeing involves ‘a comparison of life circumstances with social norms and values’.  The second 
dimension is the hedonic-eudemonic dimension.  Hedonic wellbeing involves emotions and 
eudemonic wellbeing is achieved through finding purpose meaning and fulfilment.  The third 
dimension is the mental health-satisfaction dimension.  This refers to the extent to which wellbeing 
is seen as synonymous with mental health or whether it is outside the field of health and can be 
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measured as satisfaction.  This dimension can alternatively be seen as a pathway: an experience 
leads to a level of satisfaction which leads to cognitive processes which then produce an emotional 
response affecting mental health.  The level of mental health may then alter cognitive processes 
which may affect levels of satisfaction arrived at from later experiences. 
 
The way that wellbeing is conceptualised will reflect how it is measured:  subjective wellbeing tends 
to be measured as a Likert scale whereas objective wellbeing can be measured through national or 
local statistics of life conditions.  If an emotional or mental health approach is taken to subjective 
wellbeing we recommend the WHO-5 scale, if a cognitive/evaluative approach is taken we 
recommend WEBWMS or the Satisfaction with Life scale. If a satisfaction approach is taken, the 
WHO Regional Office for Europe recommend measuring subjective wellbeing through a single item 
on satisfaction with life.  Mental health is a huge cost to governments and the tax payer, so a mental 
health approach to wellbeing was adopted and thus the WHO-5 scale was used in further 
development of subjective wellbeing in our conceptual model. The full conceptual model is supplied 
in Figure 5 below.  Climate change policies either attempt to alter energy demand or energy supply.  
Within these, policies tend to fall within buildings, urban planning, transport or industrial arenas.  
These policies have various implications for objective wellbeing (measurable life conditions): for 
example a policy to insulate a house will have implications for indoor levels of damp and thermal 
comfort, a policy to promote active transport has the potential to change levels of social capital, 
noise and air pollution and accessibility, a policy to encourage renewable power generation may 
have employment implications.  These life conditions are thought to affect people’s internal 
subjective wellbeing.  For instance electric cars may reduce noise disturbance which may increase 
the likelihood of waking up feeling rested – an important part of subjective wellbeing. More detail is 
provided about the wellbeing impacts of tightening the building envelope, promoting active and 
public transport, encouraging non fossil fuels in cars and industry, increasing the cost of energy and 
encouraging renewable power generation in the published article derived from this work (Hiscock et 
al, 2014). 
 
Other policies, although under consideration by at least one of the URGENCHE cities, were not in 
the end evaluated by any of the cities through the URGENCHE project.  These were discouraging 
the use of air conditioning and building smaller housing at high density (air conditioning may 
particularly affect wellbeing through the ability to control indoor temperature, while building smaller 
housing at high density may reduce wellbeing through  overcrowding). Additionally green and blue 
space was a late reinstatement to URGENCHE so could not be included in the above article.  Green 
space has a strong effect on wellbeing though time spent outdoors and provision of opportunities to 
be active and socialise. 
 
Estimating the impact on population (and sub-population) environmental exposures of policies to 
reduce GHG emissions - E/R functions for health outcomes were agreed but a review of the 
literature for wellbeing revealed very few E/R functions and there were concerns about the validity of 
the few in existence.  Thus, in addition to cities’ own wellbeing assessments (sleep disturbance was 
modelled in Thessaloniki and heat stress was assessed separately in Rotterdam), a new 
methodology was developed for well-being impact assessment using EQLS data.  EQLS estimates 
of wellbeing (measured using the WHO-5 index) and noise annoyance were linked to noise data for 
three cities (Basel, Rotterdam and Thessaloniki) and housing data for Kuopio. For two cities 
(Suzhou and Kuopio) primary data collection took place in the form of a cross sectional wellbeing 
survey. Significant predictors of wellbeing (measured using the WHO-5 index) were identified in 
multivariate regression analysis.  
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Figure 5 Wellbeing impacts of GHG reduction policies - a conceptualisation 
 
Modelling conditions in the city in 2020 - The main focus was the modelling of conditions in the 
future (for most cities in 2020), comparing business as usual (BAU) with one or more scenarios in 
which further GHG reduction policies had been implemented.  In the most part each scenario 
involved a combination of policies.  Future conditions were modelled from actual conditions 
measured at a baseline (usually 2010).  Exposure response functions (ERFs) were used to estimate 
future air pollution and health. The modelling platform developed is shown at Appendix 4. 

  
For some cities, such as Basel, there were already new GHG-reduction policies that the city 
planned to implement so these were included within the BAU scenario. All seven case studies 
included transport scenarios but the scenario chosen was unique to each city. The annual average 
concentrations of particulate matter (PM) and other pollutants were used for health impacts 
calculations. Population weighted exposure to air pollution was calculated and the impact on health 
of air pollutant levels has been assessed in terms of ‘disability adjusted life years’ (DALY), 
expressed per 1,000 inhabitants, when data were available. A major constraint for modelling 
Chinese data is the lack of data. The use of open data (e.g. www.openstreetmap.org) has been a 
practical alternative to model required data for rough exposure estimations. In the Kuopio case 
study only the impact of making buildings more energy efficient was also calculated and in 
Thessaloniki air exchange was included in the scenarios.  Replacing fossil fuel energy with wood 
industrially or domestically was included in scenarios for three cities. In some cities the impacts of 
policies on noise levels (during the whole day to assess annoyance and during the night to assess 
sleep-disturbance) was calculated.  Noise has been related to cardio-vascular disease.  
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The seven case studies concerned different transport and housing scenarios. The annual average 
concentrations of particulate matter (PM) and elemental carbon (EC) were used for health impacts 
calculations. Population weighted exposure to air pollution was calculated and the impact on health 
of PM2.5 has been assessed in terms of ‘disability adjusted life years’ (DALY), expressed per 1,000 
inhabitants, when data were available. In Kuopio the cost impact assessment of CO2 reduction 
measures was also estimated. In Basel and Rotterdam the impacts on the noise levels (during the 
whole day to assess annoyance and during the night to assess sleep-disturbance) were used. The 
noise data were also applied in a wellbeing assessment (in Basel, Rotterdam and Thessaloniki), as 
well as thermal comfort and heating data from Kuopio. In cities with a long history of sustainability 
governance, current planned local transport measures are typically sensible from a climate change 
and public health perspective. Change in physical activity patterns can be one of the major 
contributors for health promotion for GHG reduction policy in urban areas. A major constraint for 
modelling Chinese data was the lack of data. The use of open data (e.g. www.openstreetmap.org) 
has been a practical alternative to model required data for rough exposure estimations. Some brief 
details about the case studies results relating to health and well-being are as follows: 

 
 City of Basel: The results of the scenarios show marginal additional health benefits. Wellbeing 

effects were calculated but they are under final revision. 
 City of Thessaloniki: Attributable deaths to PM2,5 (and NO2) show a relevant decrease in the 

2020 scenario (approximately 14%). Wellbeing effects of the policy scenarios are found to be 
positive but are expressed less strongly than health benefits. 

 City of Rotterdam: Benefits of emission reduction measures may be partially offset by the 
increase in vehicle kilometres. It is assumed that the noise levels in Rotterdam will increase due 
to 2% more cars each year. Wellbeing effects were found to be extremely low for the same 
reason. Thus noise exposure will remain an important aspect to be considered. 

 City of Stuttgart: Interventions in the traffic sector account for small human health effects 
reductions at a local scale.  

 City of Kuopio: Cost impact assessment of CO2 reduction measures indicate that around 1.5 
million euros (from total costs of 33 million per year caused by health effects of PM2.5 exposure) 
in Kuopio urban area could be saved yearly as a result of health benefits achieved with 
decreased PM2.5 levels. For wellbeing, slightly positive impacts of thermal insulation of the 
housing stock were found. 

 City of Xi’an: Short-term effects in terms of excess deaths on all-cause mortality, short-term 
effect on cardiovascular mortality and long-term effect on lung cancer mortality due to road 
traffic-related ambient PM2.5 in Xi'an, as calculated by the School of Public Health, Peking 
University.  

 City of Suzhou: The impact of both scenarios on air quality is negligible compared to 
autonomous development. A local survey on wellbeing was administered and data is being 
analysed within the city by the School of Environment Nanjing University.  
 

The analysis carried out in case studies represent various elements of novelty, primarily: 
• Inclusion of Elemental Carbon (EC) 
• Integration of different impacts 
• Characterization of the different levels of policy and their impacts 
• Development of well-being impact assessment. 
The modelling of the health effects of the scenarios in URGENCHE shows that the expected 
quantitative impacts (in terms of mortality and morbidity) are fairly small in the European cities, with 
the exception of Thessaloniki. For example, in Rotterdam comparing the 2010 scenario with the 
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BAU scenario results in 0.7 μg/m3 less EC which could prevent 67 (46;98) DALYs (per 1,000 people 
7.0 DALYs could be saved). A reason for these results is that there are already high environmental 
standards and an expected decrease in air pollution from the adoption of Euro-6 emission factors. 
Exposure maps for air pollution in the European cities provide details for population near streets 
with high traffic, close to motorways, and in the rest of the urban area. Nevertheless, this provides 
an expected improvement in the well-being of the populations. The ‘initial’ condition and level of 
urban transformation of the Chinese cities make them very different cases. For example, measures 
of air pollution are 3 to 5 times higher than in the European cities in 2010 and 2020-BAU. Sourcing 
of data presents a major challenge. It is likely that traffic scenarios will not positively affect air quality 
and noise in 2020.  

For wellbeing, four city assessments were carried out, also using three scenarios for each city 
(Baseline2010; BAU2020, and Intervention2020). Three of the cities provided similar features, as 
they focused on transport interventions that will have an impact on noise exposure (which is more 
likely to affect wellbeing perception than air quality, which gives less reliable data from perception 
surveys). The city interventions are listed below, providing information on their objectives and 
differences to the respective BAU scenario. 

Table 1 Summaries of wellbeing-related interventions in three cities 
Basel A so-called “Z9 scenario” developed by the city that accounts for additional local transport measures 

beyond a Business-as-Usual scenario (BAU2020) to further reduce private car road traffic by 4% on 
inner roads. This local scenario complies with a successful citizen referendum requiring further 
traffic reduction. It includes a series of traffic measures targeted at channelling traffic along main 
avenues, reducing traffic levels and enforcing moderate speed limits in residential areas. 

The BAU2020 scenario in Basel does already include a range of measures adopted by the city by 
2010 which will be implemented before 2020 such as tram line extensions or expanding the 
capacity of main highways. Due to expected growth in the Basle region, an increase of 8% of 
vehicle kilometres has been estimated by 2020. The Intervention2020 scenario “Z9” therefore only 
includes additional measures as described above.  

Rotterdam 50% of local car fleet will be electric cars (excluding motorbikes, vans and trucks). The BAU2020 
scenario does not include specific interventions but accounts for expected changes in fleet 
composition related to Euro emission classes. It assumes zero growth of the traffic volume at inner-
urban roads and 2% growth of the traffic volume at motorways as compared to the Baseline 2010 
situation. 

Thessaloniki A local metro built in central Thessaloniki will reduce private road transport by an expected 33-44% 
in the city center while the main road axes leading to the outskirts of the city are expected to 
experience a 22% reduction in traffic. The Intervention2020 scenario also includes a higher share of 
diesel and hybrid, but only a small (2%) share of electric vehicles in the fleet compared to the 
Baseline 2010.  The BAU2020 scenario does not include specific interventions and serves as an 
extrapolation of the Baseline 2010 situation. 

 

The fourth city assessment evaluated the potential wellbeing impacts of the energy policies in 
Kuopio, focusing on thermal comfort and wellbeing impacts of housing insulation. 

No other wellbeing assessments were carried out due to the following reasons: 

1) In Kuopio, transport interventions focused on eco-fuels and thus were not likely to have an 
impact on noise levels. 

2) In Stuttgart, relevant transport interventions with a potential impact on noise were carried 
out, but the city was not able to provide noise model data for the BAU2020 and 
Intervention2020 scenarios, making an assessment of the wellbeing impacts impossible. 
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3) In Suzhou and Xi’an, data were lacking for both the noise-wellbeing linkage as well as the 
noise impacts of the foreseen transport interventions. 

4) No other cities provided data on housing insulation campaigns or other interventions for 
which environment-wellbeing linkages could be assessed. 

Transport interventions and wellbeing 

The wellbeing impact assessment methodology developed and applied for Basel, Rotterdam and 
Thessaloniki is based on the linking of country-specific survey data providing noise-wellbeing 
associations in urban residents with the noise models provided by the city. Merging both datasets 
enabled the derivation of wellbeing predictors for different noise perception categories (high, 
medium, low) and thus the assessment of wellbeing changes reflecting the noise effects of the 
transport interventions. Details of this approach are summarised in Braubach et al (2015); 
Development of a quantitative methodology to assess the impacts of urban transport interventions 
and related noise on wellbeing; To be submitted to the Int. J. Environ. Res. Public Health (special 
issue: Sound and QoL). The wellbeing impact results for Basel, Rotterdam and Thessaloniki 
transport interventions are shown in Figure 6 below, indicating the increase or decrease of the 
likelihood for the urban population to be in ‘good’ wellbeing between the different scenarios. 

 
Figure 6 Changes in probability of being in 'good' wellbeing due to transport-related interventions 

 

Traffic and wellbeing: The overall findings suggest that the noise reduction effects of urban transport 
interventions are limited but may still trigger slight wellbeing benefits. The fact that urban transport 
interventions have positive impacts on wellbeing should not be taken for granted, especially as 
wellbeing was not explicitly considered a relevant factor for selection and implementation of the city 
interventions which actually focused on climate change mitigation. However, the results also 
indicate that within a given city population, wellbeing benefits are mostly realized among residents 
reporting high noise levels, while the wellbeing benefit is only slightly higher for less affluent 
residents in two of the three cities when compared with the total population. This is an important 
indication in relation to potential equity effects of urban interventions, but needs to be substantiated 
by further studies. The work on transport interventions and wellbeing showed that, despite various 



20 
 

methodological constraints and gaps in evidence, an exploratory assessment of wellbeing effects of 
urban climate change mitigation policies is possible even though the results are relatively indicative. 
However, the merit of this work is rather in identifying the missing components for a more accurate 
and valid wellbeing assessment and provoking further research in response to this work, making 
future wellbeing assessments increasingly reliable.  

Housing interventions and wellbeing: The separate wellbeing assessment carried out for housing 
insulation in Kuopio aimed at the reduction of energy demand. The BAU2020 foresees building 
renovation according to most recent energy standards with a rate of 3% building stock per year. 
Two intervention scenarios were compared with the BAU2020: the ‘active renovation scenario’, 
increasing the quantity of building rehabilitation and energy efficiency (from 3% to 4.5% per year); 
and the ‘intense renovation scenario’, increasing the energy efficiency level of the renovations (3% 
renovation rate per year). The effect of the interventions is mostly visible on the exposure side as 
the interventions are indeed effective in reducing the population percentage reporting cold problems 
in winter. The BAU2020 is already likely to reduce this problem from 7.7% to 7.1%, but the 
intervention scenarios further decrease the prevalence of cold problems to 6.8% (active renovation 
scenario) and 6.1% (intense renovation scenario). However, the exposure changes hardly translate 
into wellbeing improvements for the total population level: the probability of being in good wellbeing 
increases from 87.0% to 87.1% only for the intense renovation scenario.  

Table 2 Exposure and wellbeing perception related to low temperatures and buildings interventions 

  

2010 
baseline 

BAU 2020 Active 
renovation Intense renovation 

(each year 
+3%) 

(each year 
+4.5%) 

(each year 3% but 
more efficient) 

Pop with cold problems 7.7% 7.1% 6.8% 6.1% 

Pop without cold problems 92.3% 92.9% 93.2% 93.9% 

Population likely to be in 
‘good’ wellbeing 87.0% 87.0% 87.0% 

 
     87.1% 

 

In conclusion, the building interventions will provide thermal comfort benefits and these may trigger 
associated health effects, but in terms of wellbeing there is no real benefit at all. This might be 
explained by the fact that:  

(a) the perception of thermal comfort is very subjective and may affect wellbeing only in a very 
marginal way, compared to the variety of other wellbeing determinants 

(b) the housing stock is already well-insulated in Finland, so that additional improvement may 
slightly affect the perception of thermal comfort but not to a degree that also affects wellbeing.  

The main findings of this exploratory wellbeing assessment are summarized below: 

 The expected noise exposure changes resulting from the urban transport interventions are 
rather limited in all three cities, and affect only a small proportion of the total population. 

 Across all three cities, the noise-related wellbeing improvement associated with the urban 
transport interventions is rather limited. The strongest increase in probability of being in 
‘good’ wellbeing is found for Thessaloniki (increase of probability of ‘good’ wellbeing by 
0.5%).  

 Larger wellbeing benefits are found for residents reporting high noise levels at baseline. This 
is valid for all three cities and for total as well as less affluent populations, but most 
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expressed in Thessaloniki with increased probability of being in ‘good’ wellbeing beyond 
3.5%.  

 The wellbeing benefit of transport interventions is slightly higher for the less affluent 
population in Basel and Thessaloniki, but not in Rotterdam.  

 

1.3.7 ASSESSMENTS OF CITIES 

1.3.7.1 SUZHOU, CHINA 
 

a)  Impacts of Suzhou’s traffic related GHG mitigation policies on health 
 

Based on the local data of road map, traffic volume and local development plan, three scenarios 
have been designed for the urban area of Suzhou as follows: (1) autonomous development (2020-
BAU). (2) A reduction of private vehicle kilometres by 10% on urban streets (2020-I). (3) The 
introduction of 50% electric-powered private vehicle kilometres on urban streets (2020-II). Moreover, 
in all scenarios the resident population will be around 11.8 million by 2020 according to the 
documents from Suzhou’s population and family planning commission. It was assumed that the 
distribution of population density would remain unchanged during the period 2010-2020.  
 
Under these three scenarios, the CO2 emissions from road traffic in the cities of Suzhou were 
derived from the traffic volume, fleet composition and CO2 emission factors for the reference year 
2010 and the three scenarios mentioned: 2020, 2020-I and 2020-II. It is expected that total CO2 
emissions from urban transportation in 2020_BAU will increase by approximately 45% compared to 
2010 and around 16 million tons in our study area. The main reason for this is the expected 
accelerated traffic volume of Suzhou. The traffic scenarios in Suzhou may reduce traffic-related CO2 
emissions in the order of 6.3 % (2020_I) or 18.8% (2020_II) compared to 2020_BAU. These 
reduction percentages reflect the fact that about half of the traffic volume in Suzhou is on urban 
streets (and the rest on motorways), where the scenarios were expected to have an impact. 
Meanwhile, the annual average concentrations of NO2, PM2.5, PM10 and elemental carbon (EC) were 
modelled separately in busy street canyons, near urban motorways and in the remainder of the 
urban area.  

 
Figure 7 Changes in population and urbanisation rate in Suzhou 2005-2010 

 
The impact of both scenarios on air quality was found to be negligible compared to autonomous 
development. It is expected that more stringent emission standards for road traffic will improve air 



22 
 

quality, particularly near busy roads. However, the concentrations near these roads are still elevated 
in 2020 compared to the urban background, as a result of the volume growth. The reasons for this 
are that firstly the emissions from petrol-fuelled private cars in China are less than half those from 
diesel-fuelled light and heavy duty vehicles and, secondly, the two traffic scenarios have little effect 
on the latter’s emissions.  
 
Before the exposure estimation, the air quality map was processed to a 1 km resolution, similarly 
with the population density map. Then the air quality map was combined with the population density 
map to calculate the population weighted exposure at the 1 km resolution. It was found that the 
population exposed to PM2.5 above 51.0 ug/m3 had decreased from 0.14 million in 2010 to 0 in 
2020_BAU, 2020_I and 2020_II. The population weighted exposure in the urban area of Suzhou 
had also reduced from 50.40 ug/m3 in 2010 to 50.17 ug/m3, 50.15 ug/m3 and 50.16 ug/m3 in 
2020_BAU, 2020_I and 2020_II, respectively, which seems to be negligible. Finally, stroke and lung 
cancer were selected as health endpoints. The exposure-response functions were from the latest 
research on an Integrated Risk Function. According to the analysis, the total extra stroke deaths 
caused by air pollution in 2010 had reached 1814.3 in the urban areas of Suzhou. This will increase 
to 2031.1, 2030.6 and 2030.9 in 2020_BAU, 2020_I and 2020_II, respectively, though the 
population weighted exposure will decrease by 2020 in all scenarios. The slight decrease of 
exposure due to traffic-related GHG policies will not offset the effects of increased population. 
Similarly, total extra lung cancer deaths caused by air pollution in 2010 had reached 374.8 in the 
urban areas of Suzhou. This will increase to 419.4, 419.3 and 419.4 in 2020_BAU, 2020_I and 
2020_II, respectively. 

 
b)  Impacts of Suzhou’s GHG mitigation & adaption policies on wellbeing 
 

Based on our wellbeing survey at the end of August in Suzhou, a random sample of 775 people 
living in Suzhou was asked to fill the questionnaire with the help of our volunteers, including WHO_5 
Wellbeing questions, health variables, satisfaction variables, ontological security variables, home 
environment variables and others. All the questionnaires were returned, about 70% of which were 
valid. Then the multivariate analysis was conducted using Generalized Estimating Equations (a form 
of generalized linear model) to establish the link between these factors and the wellbeing index. It 
could be seen that respondents’ scores ranged from 0 to 100 and the inter-quartile range was 44 to 
68. The mean was 55 and the median was 56. The scale was significantly negatively skewed. The 
highest wellbeing was in under-23 year olds and the lowest among the 40 to 59 year olds.  
Respondents who were smokers had significantly lower wellbeing than other respondents.  Of the 
seven satisfaction variables tested, only satisfaction with job, satisfaction with health and 
satisfaction with social life significantly predicted wellbeing.  Of the ten ontological security variables 
tested, four were significant predictors: i.e. ‘other people would like a life like mine’, ‘I feel safe’, ‘I 
feel I am doing well in my life’, ‘my life has a sense of routine’. Of the seven home environment 
variables tested only ‘distance to busy road’, ‘noise annoyance’ and ‘exhaust fan in kitchen’ were 
significant predictors.  Combined with local GHG mitigation & adaption policies in Suzhou, there are 
some key findings: 

(1) On the one hand, the increase of tertiary industry and high-tech industry will lead to the 
elimination of traditional industries which offer lots of employment opportunities for residents and 
immigrants in Suzhou. Therefore, this policy will reduce the employment for the low- or mid-SES 
respondents. But it will have no effects on wellbeing because the employment does not affect the 
wellbeing significantly. On the other hand, more people will be employed in tertiary industry, high-
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tech industry and be expected to be more satisfied with their job, which are associated with higher 
wellbeing. Moreover, the improvement of air quality resulted from this policy will not affect the 
wellbeing.  

(2) The use of renewable energy in the building will not only improve the indoor air quality but also 
make people feel more satisfied with their apartment. However, both the air quality and satisfaction 
with the apartment do not predict the wellbeing well. Though the air quality improvement resulted 
from the use of renewable energy in the building would not affect the wellbeing directly, it will reduce 
people’s dependence on the fan in the kitchen and hence affect it indirectly. It is expected that, 
overall, the increased use of renewable energy in the building is associated with higher wellbeing. 

(3) The limitation of total vehicle population will change the transport mode and reduce the air 
pollution, but not affect the wellbeing in itself. The annoyance from traffic noise will be reduced and 
hence provide higher wellbeing. 

(4) Increasing population awareness of climate change and Increasing green spaces and vegetation 
seem to have no effects on wellbeing. 

(5) The two most important elements of satisfaction for wellbeing were satisfaction with health and 
satisfaction with social life. Thus policy makers need to work to keep their populations healthy.  That 
satisfaction with social life, rather than, for example, family, was important suggests that policy 
makers should also work to develop social capital in their communities. Protection (‘I feel safe’) is 
one aspect of feelings of resilience.  Policymakers need to help their population to feel safe and 
develop a sense of self-worth in order to develop their resilience.  

1.3.7.2 XIAN, CHINA 
 
Health impact analyses (HIA) were carried out for traffic related PM2.5 in Xi’an using our own 
method. The health effects of PM2.5 considered were: 1) Short-term effect on all-cause mortality;     
2) Short-term effect on cardiovascular mortality; 3) Long-term effect on lung cancer mortality. The 
processes of analyses were as follows: 

Estimated exposure-response relationships were obtained between the increase in short-term (daily 
or several-days average) PM2.5 level and the acute change of daily population mortality, including 
all-cause mortality and cardiovascular mortality, based on previous studies; 

Estimated exposure-response relationship were obtained between the increase in annual ‘PM2.5’ 
level (in fact TSP as a substitute, as there is no cohort study about PM2.5-health effects in China yet) 
and the change of annual lung cancer mortality based on previous study; 

Estimations were made of excess non-accidental deaths, cardiovascular deaths and lung cancer 
deaths due to ambient PM2.5 pollution (under different scenarios with different ambient PM2.5 levels, 
population size and background all-cause, cardiovascular and lung cancer mortalities); 

The contribution ratio was estimated of local traffic to ambient PM2.5 in Xi’an (based on an 
investigation conducted in Beijing); 

1) Calculations were made of the excess non-accidental deaths, cardiovascular deaths and lung 
cancer deaths caused by traffic related PM2.5 pollution in Xi’an (under different scenarios with 
different ambient PM2.5 levels, population size and background all-cause, cardiovascular and 
lung cancer mortalities). 
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The main results of the HIA are as follows: 
 
Based on the monitoring data collected, the annual average concentration of ambient PM2.5 was 
78μg/m3 in Xi’an city in 2010, while the premature (extra) deaths due to ambient PM2.5 pollution 
could be 726 cases according to the exposure-response functions between the PM2.5 level and total 
mortality of the population in Xi’an city. The premature deaths due to ambient PM2.5 pollution would 
be 857 cases in 2020 if the ambient PM2.5 concentration should remain the same as in 2010, and 
the expected population could remain about 10 million in Xi’an. On the other hand, if it is assumed 
that the local government of Xi’an reaches their goal of reducing ambient PM2.5 concentration to 
50μg/m3, and the expected population is 10 million, the premature deaths due to ambient PM2.5 
pollution will be 549 cases. As it was not yet possible find reference to the source distribution of 
PM2.5 pollution in Xi’an yet, information for Beijing was used instead. In Beijing, in 2006, 6% of 
ambient PM2.5 came from vehicles and 9% came from traffic dust. In addition, 14% came from 
Nitrate, a secondary product of NOx, which is also considered to be mainly from car emissions. 
Therefore, in total, we consider that 29% of ambient PM2.5 in Xi’an came from road traffic. Therefore, 
the premature deaths due to road traffic-related ambient PM2.5 pollution would be 211 cases in 
2010, 249 cases and 159 cases in 2020, respectively, if the PM2.5 concentration remains the same 
or has been successfully reduced. This suggests that the reduction of GHG emission would not only 
decrease the ambient PM2.5 level, but would also give significant health benefits to the exposed 
population in Xi’an city.   

1.3.7.3 BASEL, SWITZERLAND 
 
Introduction:  In the city of Basel, policies aimed at reducing Greenhouse Gas (GHG) emissions are 
predominantly governed by the energy and air quality policy regulations. As part of the latter, 
measures to reduce the impact of traffic emissions, the main cause of air pollution in residential 
areas in the city of Basel, have to be proposed to the local government by the Department of Air 
Hygiene. At the same time, any traffic measure implemented in Basel needs to be in accordance 
with a sustainable mobility programme in the region that the city adheres to, and to fulfil the 
requirements of a citizen referendum that took place in 2010 and that requires that traffic in urban 
roads in the city of Basel be reduced by 10% by 2020. This political context has generated a unique 
situation in which there is a full and synergetic collaboration between the energy, traffic and air 
hygiene departments. Integrating health aspects into this local policy dialogue has been identified as 
valuable to improve policy-making.  

 
Methods: For the year 2020, differences were modelled in health impacts between current 
conditions (reference), assumed as status quo, and under different GHG-labelled transport policy 
scenarios of relevance to Basel. Four scenarios of policy change were considered:  
(1) Business-As-Usual scenario (BAU) that includes all transport-related measures already planned 
and accepted by the local government to be developed up to 2020;  
(2) a scenario developed by the city that accounts for additional local transport measures beyond 
BAU to further reduce traffic by 4% on inner urban roads (Z9); 
(3) a scenario with 10% reduction of traffic on any inner urban roads (p10) compared to BAU;  
(4) a scenario that hypothesises that in addition to the p10 scenario, 50% of the private car fleets 
would be electric (p50). 
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For each of these scenarios, comparing to the reference and following standard methodologies, 
changes in population exposure to regional pollution (represented by PM2.5), traffic-related pollution 
(represented by elemental carbon -EC), noise and active commuting patterns were modelled and 
associated changes in health impacts calculated. The primary impact metric of this analysis is the 
changes in number of premature deaths per year that can be postponed (or brought forward) by 
each policy scenario compared to the reference. A comparative risk assessment approach was also 
conducted by using, as a secondary metric, life-long changes in ‘disability adjusted life year’ (DALY) 
expressed per 1,000 inhabitants. Based on these results, a semi-quantitative evaluation was 
performed to estimate if the selected policy scenarios have different gradients of cumulative impacts 
due to exposures, given the contrast in socio-economic status existing in the city.  
 
Finally, given the public concern related to cancer risk, further evaluation was carried out of the 
excess cancer risk, for current levels and subsequent scenarios, due to exposure to EC assimilated 
as diesel exhaust particles. Several environmental and international agencies have classified 
exposure to diesel exhaust particulates as a probable human carcinogen. In 2012, the International 
Agency for Research on Cancer (IARC) re-classified diesel engine exhaust as carcinogenic to 
humans (Group 1), as it considered that there is sufficient human evidence that shows that 
exposure is associated with an increased risk for lung cancer. A unit risk expressed in terms of 
diesel particulate of 3 x 10-4 (ug/m3)-1 has been established by the California Environmental 
Agency. This unit risk represents an excess of 3 cancers in a population of 10,000 if exposed to 1 
ug/m3 during their lifetime (70 years). This unit risk was applied to estimate the changes in lifelong 
individual risk and excess cancer cases for the population in Basel, resulting from changes in EC 
exposure due to hypothetical local GHG policy mitigation strategies by multiplying EC population-
weighted concentration (for 2010 and subsequent GHG scenarios) with the unit risk. Estimations 
were conducted for both the whole population and the population living near streets. Changes in 
excess cancer risk and cases were compared from 2010 and successively by scenarios. 
 
Results:  PM2.5 and EC population exposure under a BAU scenario compared to reference could be 
reduced by 38% and 66% by 2020. Similar changes were obtained for p10, p50 and Z9 scenarios.  
Under the Z9 scenario it was estimated that, compared to current levels of daily active travellers, 
there could be 2% more cyclists and 10% more walkers. 
 
Under BAU, it was estimated that 6% of total deaths per year could be reduced given reduction in 
air pollution, translating into a reduction of 3.8 DALYs per 1,000 population and per year. The local 
scenario Z9 however, if accounting for potential increase in active commuting, contributed to almost 
double the benefits already gained by the BAU scenario and any other scenario (-6.8 DALYs per 
1,000 population). The results also showed that this local scenario, in addition to promoting 
additional health benefits, may also have an added benefit of leveraging environmental inequity 
across the study area. 
 
It was found that chronic exposure to current levels of EC result in cancer risk exceedance of the 
acceptable lifetime risk of 1 additional cancer in 1,000,000 population, with 609 excess cases of 
cancer cases over 70 year, or respectively 2 additional cancers per year. This risk was reduced by a 
third under the 2020-BAU scenario. Although less large, additional reductions in excess cancer risk 
could be obtained under the subsequent scenarios 2020-BAU+10% and 2020-BAU+50% and Z9. 
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1.3.7.4 KUOPIO, FINLAND 
 
The City of Kuopio assessment included a full health and wellbeing assessment of CO2 emission 
reduction measures defined by representatives of the city of Kuopio in areas of traffic planning, land 
use planning, the power plant company Kuopion Energia Ltd and environmental services in 
accordance with the objectives of the City’s Climate Policy Programme 2009 - 2020. Selected 
policies (i.e. interventions, GHG-emission reduction actions) can be classified under three topics: 
 
1) Production of heating energy 
a. Increased use of biomass in the local Haapaniemi CHP-plant 
b. Increased small scale combustion of wood 
2) Energy efficiency in buildings 
a. Better insulation of houses (renovated and new) 
3) Traffic 
a. Increased use of biofuels in traffic (estimated as lower emitting cars because of lack of 

emission factor data for biofuels) 
 
Assessment was based on a comparison of the 2010 baseline scenario with the 2020 BAU 
(business-as-usual) scenario and with the 2020 CO2 interventions scenario. Extensive data sets on 
buildings, traffic fleet and network, population, energy use, air quality, traffic noise, energy balance 
of the city and basic health and wellbeing data were reviewed, collected and structured for 
modelling purposes. Dispersion modelling was performed to produce future estimations of air quality 
for 2020 scenarios. A health, wellbeing and living condition questionnaire for Kuopio residents was 
carried out to collect missing information. Health impacts were assessed with the defined project 
methodology and boundaries, i.e. Exposure, Health & Wellbeing. Results were calculated in DALYs 
and as cases per year for each scenario and the achievable maximal benefits were estimated. 
Simple economic analysis of health effects was also performed. Wellbeing analysis was based on 
the questionnaire data collected in December 2013 with basic quantitative statistical analysis and by 
qualitative analysis. 
 
The effects of CO2 emission reduction measures in the City of Kuopio have been reported, including 
implications of the results as recommendations for city authorities on the usability of the assessed 
reduction measures. The main implications were that increase of biomass in the local CHP-plant 
would result in a major reduction on CO2 emissions in Kuopio. However, increased use of small 
scale combustion of wood would slightly decrease CO2 emissions but would increase local PM2.5 

emissions causing negative health effects. 

1.3.7.5  ROTTERDAM, NETHERLANDS 
 
The Rotterdam Climate Initiative (RCI) has set some ambitious goals for the reduction of CO2-
emissions in Rotterdam. Rotterdam is currently responsible for about 16% of carbon emissions in 
the Netherlands. At the start of the RCI, Rotterdam's total carbon emissions amounted to around 29 
megatons (MT), compared to 24 MT in 1990. One of the main objectives of the Rotterdam Climate 
Initiative is to emit no more than 12 MT of carbon dioxide in 2025, which is 50% of the 1990 
emission level. In order to reduce carbon emissions by half, emission levels must have been 
reduced by 27 to 34 MT in 2025.  
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In the URGENCHE project, firstly data were collected about the Rotterdam energy use, transport 
sector, background concentrations, green spaces, etc. An inventory has been made of climate 
measures that were planned in Rotterdam and in other cities. Measures with the largest impact on 
CO2 emissions were selected to investigate further: 
 
Electric mobility:  One of the measures taken in Rotterdam is the strong promotion of electric 
mobility. Within the URGENCHE programme, an estimation was made by the Traffic and Health 
studies of the health impact of: a) 10 percent reduction in traffic from personal car use; b) 50% 
electric-powered vehicle kilometres for passenger cars. The annual average concentrations of NO2, 

PM2,5, PM10 and elemental carbon (EC) were modelled, as well as the impact of the reduction of 
noise levels. It was concluded that the two local traffic scenarios will reduce traffic related CO2 
emissions in the order of 5% and 25 % compared to a 2020-business as usual scenario (BAU 
2020). These scenarios, however, do little to improve the air quality compared to BAU 2020. The 
reason for this is that the BAU scenario predicts a considerable decrease in concentrations as a 
result of the introduction of new emission standards for cars. As both the air quality and noise 
impacts are low, the Health study has shown that the health impact of these scenarios is also 
limited.  
 
Housing insulation and use of waste heat from industry for domestic heating:  The impact on the air 
quality of reduced energy consumption by households has been investigated and shown not to be 
great. This is caused by the fact that households in the Netherlands almost exclusively use natural 
gas. The health impact of less energy consumption is therefore estimated as being very limited. 
Conclusions could, of course, be totally different if other cities were to be evaluated that use wood 
or coal as the main domestic fuels.  
 
Wellbeing and heat stress:  The heat distribution in the city of Rotterdam has been modelled in great 
spatial detail in time. As a result, city areas that are uncomfortable during heat waves have been 
identified. Such high summer heat makes a city area less liveable. Policy measures that try to 
influence this parameter, such as increasing green space or water in the city, can be evaluated 
based upon the information obtained.  A paper has been prepared on the health effects of heat 
stress and air pollution over the period 1995-2010 in Rotterdam.   
 
Pollutant concentrations have also been modelled in Rotterdam in great spatial detail in time. 
Because spatially detailed mortality rates also were available, it was possible to determine the 
separate effects of heat and air quality on mortality. The outcomes of the heat stress study were 
presented at the ISEE conference in Seattle in August 2014. 
 
Conclusions:  Although the investigated climate measures did indeed contribute significantly to a 
CO2 emission reduction, the associated health impacts were small. The difference between the BAU 
2025 and Optimised-2025 was therefore also very small, such that an optimised 2025 scenario was 
not very meaningful.   

1.3.7.6 STUTTGART, GERMANY 
 
In Stuttgart the PM10 limit values are heavily exceeded, while the city aims for a substantial 
reduction in CO2 emissions. This has led to a range of policies to reduce emissions of both air 
pollutants and greenhouse gases. For the URGENCHE project, two of the policy sectors were 
chosen for analysis towards health impacts, i.e. domestic heating and road transport. 
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Due to rising fossil fuel prices coupled with policy measures promoting biomass fuels, the number of 
installed wood pellet stoves has increased rapidly to more than 2000 in the region of Stuttgart at the 
end of 2010. Although pellet stoves have lower emissions than manually loaded wood fireplaces or 
older wood boilers, they produce higher dust, CO and VOC emissions than modern oil and gas 
firings due to incomplete combustion. To analyse possible health impacts, the emissions produced 
by pellet stoves in the city of Stuttgart for the year 2010 and for two scenarios for 2025 were 
estimated. The two scenarios for the year 2025 consist of the ‘Substantial Growth Scenario (SG)’, 
where pellet boilers are installed throughout the entire city with growth rates as expected by the 
DEPV (German Wood and Pellets Fuel Association), which estimates 1 million units by 2020 in 
Germany, and a ‘legal ban scenario’ which assumes a legal ban of new wood pellet installations in 
the inner city. In the substantial growth scenario, the PM emissions from small combustion plants 
will increase by 4% compared to the emissions in 2010. The legal ban of new wood fuel in the inner 
city would reduce the total PM emissions by less than 1%.  
In the urban traffic sector, four measures were assessed:  

1) Introduction of a congestion charge in the City of Stuttgart: a distance-related charge for 
passenger cars is introduced. An amount of 0.10 € per km is collected. 

2) Extension of parking management: an expansion of the area where parking management is 
installed to the districts surrounding the city centre of Stuttgart.  

3) Improved public transport; the frequency of light rail trains (S-Bahn) during the off-peak times 
is increased, so that is equal to the frequency in peak hours.  

4) Improved cycling network: further cycle lanes are installed, these increase comfort with 
faster cycling and increase safety if cyclists are separated from cars and pedestrians. 

5) A fifth scenario combining the four aforementioned measures was estimated for assessing 
potential synergies between the different scenarios. 

The estimated emission reductions for each scenario compared to the emission levels in the 
business as usual scenario 2025 are shown in Table 3. As expected, the largest emission 
reductions were estimated for the congestion charge since it is the more restrictive measure. The 
combination of all scenarios did not show clear synergies across the measures and the 
improvement in public transportation and cycling networks resulted in small emission reductions. 
 
Although relevant emission reductions were achieved through the policy implementations, the 
effects on air quality were not of the same magnitude. The change in concentration, when 
implementing all four traffic related measures is shown in Figure 8.  
 

Table 3 Emissions reductions in the transport sector for each scenario compared to BAU 2025 
Scenario PM10 NO2 NOX CO2 

All Measures -18.1% -22.7% -20.2% -15.6% 

Congestion Charge -16.2% -21.1% -18.4% -14.0% 

Parking Management -2.2% -2.2% -2.2% -1.8% 

Improved Public transport -0.1% -0.1% -0.1% -0.1% 

Improved Cycling network -0.2% -0.3% -0.3% -0.1% 
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The main reasons for this small change in concentration is, that the vehicle fleet in 2025 consists 
nearly entirely of modern Euro VI and EURO VII cars and trucks with very low emissions and that 
PM10 concentrations are largely caused by primary and secondary PM10 stemming from other 
sources than transport.  
 

 
Figure 8 PM10 concentrations in Stuttgart comparing local transport emissions for BAU (left) with the 

four reduction measures implemented by 2025 
 (N.B. pollution stemming from sources outside of Stuttgart and from other sources than transport are not taken into 

account) 
 

1.3.7.7 THESSALONIKI, GREECE 
 
The effect of feasible traffic and building policies in year 2020, were assessed and their potential 
effect upon air pollution (outdoors and indoors) and ambient noise was computed. In particular, four 
policies and numerous scenarios were investigated, including the operation of a metro in the city 
centre, changes in fleet composition, better building insulation and increases in light oil and gas 
taxation in residential heating. The effect of these policies on human health (mortality and morbidity) 
has been computed, utilizing state of the art Concentration Response Functions to PMx, NO2, C6H6 
and ambient noise. 
  
With regard to traffic policies, several scenarios were considered taking into account the two 
feasible cases, the service of the underground rail and change in traffic fleet composition.  
 
The first traffic scenario considered (MIT-1), includes an optimal combination of the two policies, 
where the underground rail in the city centre will be coupled with a high penetration of the diesel 
fuelled vehicles, a conservative increase in hybrids and an economically feasible penetration of 
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electric cars, in accordance with projected economic figures.  Simulations show a noticeable 
improvement in air quality in the city centre (Municipality of Thessaloniki) as the result of a reduced 
traffic load. Comparisons to the Business as usual (BAU) scenario with regard to PM10, PM2.5 and 
NO2 show a reduction in mortality cases respectively of 137, 10, 64 or 17, 13 and 9 less DALYs. 
Municipalities with the highest reduction in mortality cases include the municipalities of Kalamaria 
(5%), Thessaloniki (4%) and Pilaia (4%). Similarly, for the leukaemia cases in the municipality of 
Thessaloniki, 0.16 fewer cases are computed or 2.4 less DALY are attributed to the first scenario 
which corresponds to a 22% reduction from the BAU scenario. Other municipalities with high 
reductions in morbidity include the municipalities of Eukarpia (51%), Stavroupoli (37%), Evosmos 
(35%) and Kalamaria (35%). With respect to noise, noticeable differences are identified in the 
municipality of Thessaloniki (the area of influence of the city's metro), where there is a 29% 
reduction in cases of myocardial infarction, 34% reduction in heavy sleep disturbance and 2% in 
sleep annoyance. Other municipalities with noticeable change in morbidity (i.e. myocardial 
infarction) include the municipalities of Menemeni (57%), Sikes (30%) and Kalamaria (23%). 
 
The second traffic scenario considered (MIT-2), included the high penetration of electric passenger 
vehicles, associated with a series of fiscal policies to promote this mode of transportation (tax relief, 
reduced retail cost). Simulations show that, with respect to the deaths attributed to PMx and NO2 
pollution, reductions in the municipality of Thessaloniki, are 4% (PM10), 4% (PM2.5), 2% (NO2) and 
21% for the morbidity (C6H6). The number of avoided DALYs for the municipality of Thessaloniki, 
are 152 (PM10), 83 (PM2.5), 75 (NO2) and 2.5 (C6H6). For the remaining municipalities, the highest 
reduction in DALYs attributed to PM10 and PM2.5 are identified in the municipalities of Kalamaria 
(161 and 127), Evkarpia (151 and 121), Pilaia (133 and 104). Similarly, the highest reduction in 
DALYs attributed to NO2 are identified in the municipalities of Evkarpia (123), Stavroupoli (84) and 
Kalamaria (78).  With respect to noise in the municipality of Thessaloniki, significant reductions are 
identified in myocardial infarction (49%), heavy sleep disturbance (80%) and in sleep annoyance 
(50%). 
 
The first building policy involves the implementation of an Energy Certificate scheme in new 
buildings and retrofit. This information is directly associated with energy saving and hence a 
reduction in greenhouse gas emission. Five scenarios (different indoor/outdoor air exchange rates) 
and four emission sources (only background, biomass burning, second hand smoke and 
combination of the last two) were taken into consideration. Results show that the number of 
additional deaths attributed to PM exposure varies from 524 for the scenario 5 (AER=0.1 h-1) without 
combustion sources, to 1,334 for scenario 5 with simultaneously biomass burning and second-hand 
smoke as additional indoor PM emissions. Furthermore, the number of additional deaths attributed 
to PM exposure is higher in houses with side-stream smoke when combined with biomass burning. 
With regard to the case of no combustion sources, impacts gradually decrease (from scenario 1 to 
5), reflecting the improvement in indoor air quality due to the decrease of the indoor/outdoor air 
exchange rate. Similar results are computed for the morbidity indices, new cases of chronic 
bronchitis dominate adverse health outcomes, followed by respiratory and cardiovascular hospital 
admissions. 
 
With respect to the second building policy, i.e. the  increase in liquid fuel and gas taxation, results 
showed an increase of about 200 additional deaths (for a population of almost 900,000 inhabitants) 
in all-cause mortality for the 2012-2013 period compared to the 2011-2012. Regarding the 
scenarios, impacts gradually decrease (from 600 to 250 cases for the cold period) reflecting the 
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improvement of ambient and indoor air quality resulting from the reduction of biomass and the 
increase of natural gas and electricity use for space heating. 

1.3.8 CONCLUSIONS 
 
Appendix 5 lists for information the formally tested scenarios within the project. The tools have been 
extensively trialled with the partner cities, providing a variety of applications to the differing 
strategies encountered. The output provides examples for use by any metropolitan authority to add 
depth of understanding to decision-making in the drive for a greener future. Unsurprisingly, 
significant differences emerged between EU and Chinese cities. For the main part, the EU 
investigations were registering fairly modest differences between proposed strategic options, based 
upon comprehensive available data. This was partly due to a recent history of ‘cleaning up’ urban 
environments that gave an advanced platform for progress.  The Chinese conurbations, however, 
were deemed to provide very significant variations in potential health and well-being, but this was 
not analysed to the same depth due to a paucity of data collection. These cities are facing huge 
growth trends, giving great importance to strategic planning decisions taken in the near future.  As 
may be seen from sections (6) and (7), once the data-gathering and modelling processes are 
applied to actual cities, the outputs are extremely varied due to the different characteristics and 
strategies in play.  

 
As described above, health effects in the scenarios modelled in URGENCHE show that the 
expected quantitative impacts (in terms of mortality and morbidity) are fairly small in the European 
cities, with the exception of Thessaloniki.   
 
The noise reduction effects of urban transport interventions are limited but may create some 
wellbeing benefits. Wellbeing benefits are mainly amongst residents reporting high noise levels and 
are only slightly higher for less affluent residents in two of the three cities when compared with the 
total population. An assessment of traffic-related wellbeing impacts from urban climate change 
mitigation policies is possible but the results are relatively indicative.  

For buildings, the impact is mostly visible on the exposure side as the interventions reduce the 
population percentage reporting cold problems in winter. There may be health effects associated 
with the building interventions, but in terms of wellbeing there was no real benefit identified, possibly 
due to a well-insulated existing housing stock in the Finland study along with the subjective nature 
of perception of thermal comfort. 

Some overarching policy-related themes have emerged from all this work and are summarised as 
follows:  
 
Energy 

- Most cities, at least in Europe, already have an energy balance. These cities can easily use 
the methodology developed here to estimate changes in greenhouse emissions and 
emissions of air pollutants for any energy policy they wish to analyse. The impacts of air 
pollution control can then be further assessed, either using own tools or an integrated 
assessment tool such as ECOSENSE (www.ExternE.info).  

- Use of biomass usually reduces CO2 emission but increases emission of air pollutants, 
especially in smaller firings, and thus increases health impacts. Only recent technologies 
with the lowest emission factors should be permitted.  
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- Improving energy efficiency is very important, as in many cases it combines lower emissions 
of as well greenhouse gases as air pollutants with lower costs.  

- Replacing fossil fuels by electricity will reduce air pollution in cities, but the effect on 
greenhouse gases and air pollution outside the cities depends on the technology mix for 
electricity generation. Only new renewable energy capacity for extended use of electricity will 
have a certain positive impact upon environmental pressures.   

 
Buildings 

- Natural gas produces low ambient air pollution and half of the CO2 compared to solid fuels. 
Bio-fuels are often considered ‘greenhouse neutral’, but over its life cycle biowaste-based 
fuel may exhibit negative GHG emissions and wood combustion emit more than coal.  

- The implementation times of CO2 reduction policies range from short (indoor temperature 
reduction, lower emission heat source, more efficient appliances, occupant behaviour) to 
intermediate (renovation of windows, doors, insulation and ventilation) and long 
(replacement with zero or near zero energy buildings).  

- Particle emissions from alternative sources of energy range over several orders of 
magnitude. Domestic solid fuel combustion is the most harmful while natural gas, electricity 
and district heat are the most benign, with fuel oil in the middle.      

- The health and wellbeing impacts of energy renovation policies are mediated via indirect 
pathways. They can be positive for the occupants in certain buildings, negative in others, 
irrespective of the amount of conserved energy. This highlights the need for more advanced 
experimental and epidemiological research on building renovation, as well as related training 
and auditing.  

 
Traffic 

− Traffic-related CO2 emissions in 2020 will stabilize in the European cities and will increase by 
approximately 40% in the Chinese cities compared to 2010. Air pollution in the Chinese 
cities is a factor 3 to 5 higher than in the European cities in both 2010 and 2020.  

− In the period 2010-2020, air pollution emissions will reduce due to cleaner technology in all 
sectors in China and Europe. In Europe, this will result in lower regional background 
concentrations of all pollutants. In China, regional background concentrations are likely to 
remain constant for PM2.5 and PM10, to decrease for EC and to increase for NO2 as a result 
of economic growth.  

− More stringent CO2 emission standards (zero-emission) for road traffic is the most effective 
measure to reduce CO2 emissions from urban road traffic. This requires action at the level of 
the European Union and the central Chinese Government and is beyond the control of local 
authorities;   

− Stimulation of physical (cycling, walking) and public transport is the most effective local 
policy to reduce CO2 emissions and improve air quality, health and well-being. These 
measures and local transport policies are within the control of local authorities. 

 
Taking these GHG-related concepts into consideration alongside other urban planning inputs to air 
quality, thermal conditions, increased green space and water areas, etc., a cohesive set of 
strategies should emerge to maximise health, wellbeing and to create a more liveable city. 
 



33 
 

 

1.4 Impact & Dissemination 
 
There follows a review of the dissemination and impact of the URGENCHE project. This 
commences with descriptions of the technical components of the work and goes on to describe 
application to the cities themselves, wherein the greatest impact from this activity to date may be 
seen in supporting their work on greenhouse gas (GHG) mitigation, with particular potential 
identified in China. It is intended that policy briefings and published papers will carry this to a wider 
audience. The concluding section describes a cohesive approach to providing a permanent policy 
reference for civic authorities that represents the major formal outreach initiative from this project.  
 

1.4.1 Impact of the research components 
 
A journal paper relating to the work on Energy Balances entitled ‘Health Impacts and Greenhouse 
Gas Reduction Caused by Using Wood Pellets for Domestic Heating in the City of Stuttgart’ has 
been submitted for peer review to the journal ‘Energy for Sustainable Development’. 

 
The GIS analysis tool that has been developed can be used and extended after the project has 
been completed. It has applications in any domain where a user would like to explore their datasets 
visually and interactively.  
 
The visualisations that have been produced for dissemination have been presented on a web blog 
that can be accessed by a wide audience including those outside the project. In addition to 
promoting the results of work completed in relation to energy within the project it has also helped to 
promote the project to a wider audience. 
 
A paper on the GIS analysis tool that has been developed entitled ‘Exploring the unknown – 
Analysing data through interactive visualisations’ has been submitted for peer review to the journal 
‘IEEE Transactions on Visualisation and Graphics’.   
 
 
Regarding work on the Building Stock, in addition to application to the actual partner cities, the 
following specific dissemination activities have contributed thus far to the impact of the work: 
 

a) In education related to climate change policies, URGENCHE and related Opasnet methods 
have been explained to university students during the courses ‘The Health Effects of Energy 
Production - Health and Climate Change’ and ‘Decision Analysis and Risk Management’, at 
the University of Eastern Finland. 
 

b) An oral presentation at the ISES/ISEE/ISIAQ conference, 21st August 2013, Basel, 
Switzerland:  Matti Jantunen; Conceptual model linking urban GHG policies to health and 
wellbeing (URGENCHE), as well as a poster: Marjo Niittynen, Erkki Pärjälä, Jouni T. 
Tuomisto: Increased use of biomass in combined heat and power production: health impacts 
due to PM2.5 emissions.  
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c) An oral presentation (in Finnish) at Tuesday Seminar Series of the National Institute for 
Health and Welfare, Department of Environmental Health, Kuopio, Finland. 17th September, 
2013: Marjo Niittynen; Climate change policies and health: URGENCHE project in China and 
Europe. 

 
d) An oral presentation at the ‘Open event for policy-makers, authorities, and experts in Kuopio’ 

(part of URGENCHE Kuopio workshop). 18th February, 2014: Jouni T. Tuomisto; Policy 
Briefing: What have we learnt from the Building case-studies? 

 
The Building model and its results concerning Kuopio have been made available to the city 
authorities for planning activities.  
 
A paper entitled ‘Building related health impacts in European and Chinese cities – scalable 
assessment method’ has been submitted to the journal ‘F1000 Research’ for peer review.  A related 
extended abstract entitled ‘Climate change policies and building related health impacts in European 
and Chinese cities’ has been produced. 
 
 
For the work on Traffic, the policy implications of the case studies in the European and Chinese 
cities on air quality and noise are as follows: 
   

a) More stringent CO2 emission standards (zero-emission) for road traffic is the most effective 
measure to reduce CO2 emissions from urban road traffic. This requires action at the level of 
the European Union and the central Chinese Government and is beyond the control of local 
authorities; 
   

b) Support, facilitation and stimulation of physical (cycling, walking) and public transport provide 
the most effective local policies to reduce CO2 emissions and improve air quality, health and 
well-being. These measures and local transport policies are within the control of local 
authorities. 

 
The research and results from the work on Traffic were presented at the ISEE-conference in August 
2013 in Basel.  
 
This work was described in a paper entitled ‘Impact on air quality of measures to reduce CO2 
emissions from road traffic in Basel, Rotterdam, Xi’an and Suzhou’, published in the peer-reviewed 
journal ‘Atmospheric Environment’ in September 2014.  
 
A further paper entitled ‘Health benefits and impacts of transport-related measures to mitigate 
climate change in Basel, Switzerland’ has been submitted for peer review to the journal 
‘Environment International’. 

 
Exposure, Health and Well-being, the ultimate outcome of this project, has a synergy with a current 
wide interest in the factors contributing to ‘well-being’ within the health and occupational health 
professions and beyond. Potential impacts of the work done include: 
 

a) Sharing methodologies and analysis. 
b) Contributing international expertise to local policy decision-making processes. 
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c) Building a broader community and debate in the field of impact assessment of local policy 
interventions. 

d) Indicating new directions on the assessment of the studied policies and on work being done 
by others, for example on wellbeing. 

e) Focusing attention on interventions that deliver the largest public health benefit for the 
population. 

f) Specifying interventions that could target large disparities among subpopulations. 
g) Identifying problems that are not acted upon. 
h) Fostering knowledge transfer activities (development of websites and activities) to engage 

the public and stakeholders. 
i) Extending impact assessment methods from quantitative health assessments to qualitative 

well-being assessments. 
j) Being aware of the difficulty in measuring the impact of the work through its direct social 

benefits, although efforts are underway by project participants to ensure their results are 
applied. 

 
A number of journal papers relating to health and well-being have been developed, including: 
‘Extended impacts of Climate Change on Health and Wellbeing’, published in ‘Environmental 
Science and Policy’. 
‘Integrating Health and Environmental Impact Analysis’, published in ‘Public Health’. 
‘Data Mashups: Potential Contribution to Decision Support on Climate Change and Health’ 
published in the ‘International Journal of Environmental Research and Public Health’. 
‘Quantifying human exposure to air-pollution - moving from static monitoring to spatially resolved 
personal exposure assessment’, published in ‘Science of the Total Environment’. 
‘Wellbeing Impacts of City Policies for Reducing Greenhouse Gas Emissions’, published in the 
‘International Journal of Environmental Research and Public Health’. 
 
More detail is provided about the health impacts of cities policies in ‘Transport-related measures to 
mitigate climate change in Basel, Switzerland: a health-effectiveness comparison study’; submitted 
to Environment International in January 2015 and ‘Health Impact Assessment of Transport Policies 
in Rotterdam: Decrease of Total Traffic and Increase of Electric Car Use’; submitted to 
Environmental Health Perspectives in January 2015. 
 

1.4.2 Impact from city assessments  
 
SUZHOU, CHINA 
 

a) Through this programme, a lot of city-level data has been collected relating to the use of 
fuels and energy, urban planning, buildings and transportation, population socio-demographics, 
health and well-being. As with other Chinese cities, Suzhou previously lacked this kind of basic data 
to support its GHG policy decisions, which will help local governments in low carbon economy 
development.  

b) The applicability of the recommended methodologies to assess the impacts of GHG 
mitigation and adaption policies on health and wellbeing for data-deficient cities in China has been 
verified in the Suzhou study. 

c) Suzhou has been approved by the National Development and Reform Commission to be one 
of the second batches of national low carbon pilot cities. To achieve the carbon reduction targets, 
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the Suzhou administration will adopt more and tougher GHG mitigation and adaption policies during 
the next decade. The final results of the impacts of Suzhou’s GHG mitigation policies on health and 
wellbeing are expected to be submitted to local government to support their cost-benefit analysis of 
various policies.  

d) Suzhou's experiences, via its low carbon pilot city practice, could be taken into account by 
other cities in China, thus stimulating the health impact studies of GHG policies in China. 

e) A journal paper entitled ‘Mitigating greenhouse gas emissions from China's cities: Case 
study of Suzhou’ has been published in ‘Energy Policy’. Suzhou also contributed to one of the 
journal papers mentioned in Section 5 above. 
 
XIAN, CHINA 
 
By participating in the work of this project in Xi’an: 
 

a) Colleagues and students in the group have been educated about models used in relevant 
research fields. For example, the dispersion modelling approach in the environmental 
science field, the Life Cycle Assessment in the energy balance field, and so on; 

b) The use of open source data and existing literature and statistics year books may provide 
approaches for other researchers about available alternatives when precise local data is 
unavailable. The relatively difficult data and policy information collection procedure 
experienced has highlighted a need for a stronger requirement for the authorized right of use 
of publicly monitored data in China; 

c) The project report may prompt more detailed investigation into traffic status in Xi’an, for 
example, the percentages of cars that meet different national emission standards. 

d) The project report may also prompt investigation into the sources of ambient PM2.5 in Xi’an. 
Based on the sources, policies about traffic control or energy structure improvement may be 
developed; 

e) A Health Impact Assessment (HIA) could be undertaken for traffic-related air pollutants in the 
other cities of China. 

f) Xi’an contributed to one of the journal papers mentioned in Section 5 above. 
 
BASEL, SWITZERLAND 
 

a) Policy-relevance - The necessity of acting at urban level for mitigating the impacts of climate 
change at national and global scale has been well understood and pursued by many local 
governments, including Basel. In Basel, it was found that the current planned local transport 
measures will not only reduce GHG emissions but will have very relevant public health 
benefits, for example by reducing the excess risk of lung cancer due to air pollution 
exposure. Further strengthening some aspects of these measures (i.e. promoting physical 
activity) could have greater benefits not only on health but also at addressing existing 
environmental inequities.  

 
b) Lessons Learned - The evaluation of health aspects in the local policy process was of high 

interest by the city of Basel. However it has to be recognized that the usability of findings to 
adapt current policy processes in Basel given the URGENCHE results may be limited mostly 
because (1) most of measures have been decided or changed during the lifetime of the 
research project; and (2) choice of analytical assumptions could not follow the city of Basel 
normal decisional process of intergovernmental consultancy and approval. It is 
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recommended that an earlier integration between the evaluation of city measures conducted 
by the city and research projects be done to avoid parallel processes of evaluation that could 
potentially arise to inconsistent results.  

 
c) Reports: 

 
- ‘Climate change policies to reduce greenhouse gas emissions in Basel-City.’  
- ‘Health benefits and impacts of realistic and hypothesized scenarios of local greenhouse gas 

emission reduction measures: case study in Basel, Switzerland.‘ 
 

d) Presentations 
 

- Oral presentation to a scientific event: ‘Proximity to traffic, health & wellbeing: are there 
conflicting climate change policies in Basel?’ talk at the ISES/ISEE/ISIAQ conference, 
August 2013. 

- Oral presentation to a scientific event. ‘Reducing lung cancer risk from transport-related 
Greenhouse Gases reduction policies: case study in Europe and China’ - ISEE conference, 
August 2014. 

- Final results presentation meeting to local stakeholders. November 14, 2014, Basel, 
Switzerland. Organized by Swiss TPH and City of Basel. 

 
e) Academic papers - Basel contributed to the two papers mentioned in Section 5 above. 

 
KUOPIO, FINLAND 
 

a) Clear recommendations on the usability of the assessed CO2 reduction measures were 
formulated. Based on these, the City of Kuopio can enhance its environmental policies and 
enhance progress towards energy efficient and low emission solutions. It is clear that the 
increased use of biomass in the local CHP-plant will be enacted. 
 

b) An assessment report (in English and in Finnish) has been made publicly available through 
the City of Kuopio web pages. 

  
c) Project results have been presented to city authorities in several targeted 

presentations/seminars.  
 

d) The local population was informed of the project results by press releases and by web news. 
 

e) Feedback received through the health, wellbeing and living conditions survey carried out in 
Kuopio was distributed to relevant city authorities. These may be used to guide the 
upcoming plans for city structure, maintenance, public transport, health care, etc.  
 

f) Results have been published in the national ‘Environment and Health’ journal and presented 
internationally in WHO’s ‘Healthy Cities’ conference in October 2014.  

 
A substantial report has been prepared for Kuopio in English and in Finnish. The English version 
provides an interesting detailed case study for the overall project and may be viewed at: 
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http://www.kuopio.fi/c/document_library/get_file?uuid=990128c5-6c34-4320-b20e-
cc1ff8f7d98f&groupId=12141  

 
ROTTERDAM, NETHERLANDS 
 

a) The research had led to more knowledge about the health impact of climate measures.  
 

b) For the measures investigated, the calculated health impacts of climate measures in 
Rotterdam are positive, but very small. Especially for the switch to 50% electric passenger 
cars this is an unexpected result.  

 
c) It is clear that all the investigated measures contribute to a liveable city. Further research 

should therefore be aimed at a better understanding of ‘liveability’ in a city in relation to air 
pollution, noise and heat stress.  

 
d) A journal paper entitled ‘Heat stress, air pollution and mortality in the city of Rotterdam, The 

Netherlands’ has been submitted to ‘Epidemiology’.  Rotterdam also contributed to one of 
the journal papers mentioned in Section 5 above. 

 
STUTTGART, GERMANY 

As Stuttgart is located in a valley and local meteorology is not especially favourable to air 
movement, the analyses of particulate emissions carried out within the project are of special 
importance to the health of the population. This will feed into policy considerations, such as the 
potential insistence upon newer technologies such as pellet boilers with dust filters. 

Designation of further extended environmental zones only permitting EURO VI, VII and electric 
vehicles are other potential policy considerations, although the research has revealed that this kind 
of vehicle fleet will exist anyway by 2025. Thus, one conclusion is that other sectors such as local 
agriculture would be more effective in reducing PM10 and PM2.5, as well as NH3 emissions. 
 
Stuttgart will be the primary urban centre to feature in a paper on energy balances that is being 
prepared for submission, with associated potential presentations of the work. 
 
THESSALONIKI, GREECE 
 
The city has various policy options under consideration and the socio-economic impact varies 
according to the option considered: 
 

a) The first traffic policy (a metro and changes to the traffic fleet) - savings in monetary cost 
resulting from the reduction in PM10 and PM2.5 concentration correspond to €56.6m and 
€45m respectively. Similarly, from the reductions in NO2 concentration, savings are close to 
€37.7m and for the case of benzene savings correspond to €1.04m.  

 
b) The second traffic policy (a high penetration of electric vehicles) - savings in monetary cost 

resulting from the reduction in PM10 and PM2.5 concentration correspond to €60.4m and 
€49.1m respectively. Similarly, from the reductions in NO2 concentration, savings are close 
to €41.2m and for the case of benzene the savings correspond to €1.08m. 

 

http://www.kuopio.fi/c/document_library/get_file?uuid=990128c5-6c34-4320-b20e-cc1ff8f7d98f&groupId=12141
http://www.kuopio.fi/c/document_library/get_file?uuid=990128c5-6c34-4320-b20e-cc1ff8f7d98f&groupId=12141
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c) The first building policy - the cost of mortality is in the range of billions of euros while 
morbidity cost due to chronic bronchitis is one order of magnitude lower (hundreds of 
millions). Similarly, the morbidity costs related to cardiovascular and respiratory morbidity is 
in the range of millions of euros. 

 
d) The second building policy - the socioeconomic cost of this policy is almost €250m (up to 

€1.2 billion). Morbidity, expressed in terms of new cases of chronic bronchitis, cardiovascular 
disease and respiratory problems, corresponds to a financial cost in the order of €50m. 
Considering the high socioeconomic cost, heavy taxation of light heating diesel should be re-
considered.  
 

e) The effect of biomass replacement was evaluated by an alternative scenario analysis, which 
showed that significant benefits can be expected from potential intervention policies bearing 
changes in fuel composition for residential heating. These benefits are attributable to the 
differences in emission potency between biomass combustion and the other competing fuels 
and space heating systems.  

 
Based on the above, it is planned to disseminate these results to the local authorities in the 
municipality of Thessaloniki to bring to their attention the potential outcomes from the traffic and 
building policies. Within this perspective, the results obtained as well as the developed 
methodological framework covering the full chain from policy decisions to the health impacts 
associated and finally to monetary costs represent a valuable tool for public authorities and policy 
makers responsible for human health protection and urban planning. 
 
FURTHER WORK: For the overall project, in addition to the above activity and ongoing work 
described below in promoting policy outputs, the nature of this project has been to predict forward 
developments over time and hence the potential remains for future assessments leading to papers 
and presentations of progress and learning. The research-based partners will remain alert to any 
such opportunity. 

The public website may be viewed at www.urgenche.eu  

1.4.3 Major policy briefing initiative 
 
An initiative has been devised and planned to produce professional information sheets capturing the 
key policy-related messages from each project area. These are to be distributed electronically to 
cities and other relevant opinion-formers during the early part of 2015, with printed versions 
available where useful (meetings, future conferences, etc.).   

This concept was adopted by consent from the partners and advisory group on the basis that it will 
reach a far larger and more representative population than other approaches, such as invitations to 
a presentational event, a method which is often adopted but typically narrows the audience to those 
available by proximity and time.  The information sheets will provide information around ‘bullet-point’ 
style key outputs and will give contacts, including the website address so that real-time updating of 
future developments thereupon will be a much more useful exercise than would otherwise be the 
case.  

An example of the policy briefing information sheets, this one for Transport Policy, is shown in 
Appendix 6.  

http://www.urgenche.eu/
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Appendices to Section 1 
 
Appendix 1 
 
Schematics of data gathered for URGENCHE 
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Appendix 2 
 
Energy changes for Stuttgart (2010 to 2025) and Basel (2010 to 2020) 
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Appendix 3 
 
Traffic policies for the city of Basel 
 
 
 
 
 

 



43 
 

 
 
Appendix 4 
 
Modelling platform for Urban Impact Assessment 
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Appendix 5 (2 pages) 
 
Formally tested scenarios in 2020 (or later) compared with BAU at same time period and/or baseline 
(2010 or earlier) 

City Sector-
scenario no. 

Scenario details (name if provided) – note comparisons are with BAU unless 
otherwise specified 

Suzhou Transport -1 A reduction of private vehicle kilometres by 10% on urban streets (2020-I) 

 Transport -2 The introduction of 50% electric-powered private vehicle kilometres on urban 
streets (2020-II) 

Xian Transport -1 Reducing ambient PM2.5 concentration to 50μg/m3 

Basel Transport-1 4% reduction of traffic on inner urban roads (Z9) 

 Transport-2 10% reduction of traffic on inner urban roads (P10) 

 Transport-3 P10 scenario plus  50% of the private car fleets would be electric (P50) 

 Buildings-1 Old building (pre 1980)  renovation rate doubled to 2% (active) 

 Buildings-2 All buildings pre 1980 renovated (total) 

Kuopio Energy-1 Local electricity plant burns 50% wood (replacing peat) (vs 4% BAU) 

 Transport -1 50% increase in biofuels (to 30%) 

 Buildings-1  Heating energy need of renovated and new buildings 25 kWh/m2 

 Buildings-2 50% increase in building renovation  to 4.5% (active) 

 Buildings-3 Building renovation includes sheath reform (efficient) 

 Buildings / 
energy 

Heating energy need of renovated and new buildings 25 kWh/m2 and double 
use of wood for domestic heating 

Rotterdam Transport-1 10 percent reduction in traffic from personal car use 

 Transport-2 50% electric-powered vehicle kilometres for passenger cars 

Stuttgart Energy-1 ‘Substantial Growth Scenario’, where pellet boilers are installed throughout 
the entire city with growth rates as expected by the DEPV (German Wood and 
Pellets Fuel Association), which estimates 1 million units by 2020 in Germany. 
the PM emissions from small combustion plants will increase by 4% compared 
to the emissions in 2010 (SG) 

 Energy-2 ‘Legal ban scenario’ which assumes a legal ban of new wood pellet 
installations in the inner city The legal ban of new wood fuel in the inner city 
would reduce the total PM emissions by less than 1% (LB) 
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 Transport-1 Introduction of a congestion charge in the City of Stuttgart: a distance-related 
charge for passenger cars is introduced. An amount of 0.10 € per km is 
collected 

 Transport-2 Extension of parking management: an expansion of the area where parking 
management is installed to the districts surrounding the city centre of 
Stuttgart 

 Transport-3 Improved public transport; the frequency of light rail trains (S-Bahn) during 
the off-peak times is increased, so that is equal to the frequency in peak hours 

 Transport-4 Improved cycling network: further cycle lanes are installed, these increase 
comfort with faster cycling and increase safety if cyclists are separated from 
cars and pedestrians 

 Transport-5 A fifth scenario combining the four aforementioned measures was estimated 
for assessing potential synergies between the different scenarios 

Thessaloniki Transport-1 New underground rail in the city centre will be coupled with a high 
penetration of the diesel fuelled vehicles, a conservative increase in hybrids 
and an economically feasible penetration of electric cars, in accordance with 
projected economic figures (MIT-I) 

 Transport-2 High penetration of electric passenger vehicles, associated with a series of 
fiscal policies to promote this mode of transportation (tax relief, reduced 
retail cost) (MIT-II) 

 Buildings -1 Energy certificate scheme in new buildings and retrofit 

 Energy -1 Increase in liquid fuel and gas taxation (leading to increased wood burning) 
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Appendix 6 (2 pages) 
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2. Use and dissemination of foreground 
 

Section A    Dissemination Measures 

As specified within the Annex 1 ‘Description of Work’ for URGENCHE, dissemination has taken a 
critical role within the project, with Work Package 14 dedicated to enabling the dissemination 
strategy, i.e. to: 

i. Implement the project website to act as an information exchange facility; 

ii. Support public and internal communication (website, reports, newsletter, web conferences, peer-
reviewed literature, etc.); 

iii. Produce information materials (brochures, reports, meetings, workshops, proposals); 

iv. Make links to Environment and Health activities/portals; 

v. Organise training workshops on spatial statistics, GIS tools and data merging to ensure project 
partners are aware of latest developments and understand the requirements and deliverables of 
Work Packages; and 

vi. Organise annual scientific project meetings. 

 

In the event most of this has taken place, subject to an ongoing practical assessment of the best 
use of opportunities, as described below: 

Website 

The website was developed and may be viewed at www.urgenche.eu . Updating is planned for the 
foreseeable future as the project outcomes mature and this web address is quoted in briefings (see 
below). 

Internal Communication  

A formal series of meetings has taken place to match as closely as practicable the stated 
milestones, as well as day-to-day communication mainly by e-mail but also with telephone and 
teleconferencing.  

Meetings: Truro October 2011 / Stuttgart January 2012 / Suzhou (& visit Xi’an) - First Conference 
September 2012 / Thessaloniki April 2013 / Basel August 2013 / Kuopio February 2014 / Rotterdam 
- Second Conference June 2014 

Training sessions on the various tools and techniques including GIS were delivered at the most 
appropriate points in the project progress within the meeting agendas.  

Frequent ad-hoc discussions within and between organisations have also taken place. 

External Communication 

Several peer-reviewed papers have been either published or submitted to date, as listed in Table 
A1. These were partly in response to specified project deliverables, as well as taking other related 
opportunities that have emerged, and cover the range of research areas within the project in a 
comprehensive manner. 

http://www.urgenche.eu/
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A large number of other activities have taken place, as listed in Table A2. These include forty-seven 
oral presentations on various aspects of the work, mainly to conferences and symposia of potential 
opinion-formers in relevant scientific and public communities. Also, a number of workshops have 
been run for external audiences and many poster presentations.  

In addition, it may be noted that significant meetings have taken place involving partner 
representatives with key players within city administrations, including some very important liaison in 
China to provide validity to the policy advice. 

Plan for Further External Dissemination 

In line with the proposal for information materials and having considered the needs of the potential 
audience within city planning and related professional departments, an initiative has been devised 
and planned to produce professional information sheets capturing the key policy-related messages 
from each project area. These are to be distributed electronically to cities and other relevant 
opinion-formers during the early part of 2015, with printed versions available where useful 
(meetings, future conferences, etc.).  See Section 1, Appendix 6 above for an early example. 

This concept was adopted by consent from the partners and advisory group on the basis that it will 
reach a far larger and more representative population than other approaches, such as invitations to 
a presentational event, a method which is often adopted but typically narrows the audience to those 
available by proximity and time.  The information sheets will provide information around ‘bullet-point’ 
style key outputs and will give contacts, including the website address so that real-time updating of 
future developments thereupon will be a much more useful exercise than would otherwise be the 
case.  

In addition to this ongoing work in promoting current policy outputs, the nature of this project has 
been to predict forward developments over time and hence the potential remains for future 
assessments leading to papers and presentations of progress and learning. The research-based 
partners will remain alert to any such opportunity. 

 
 

Section B   Exploitation of intellectual property 

The policy-based nature of this project has been such that no patents or other specifically 
exploitable outputs have been generated beyond that published in the above peer-reviewed papers. 
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Section A (public) 
 

This section includes two templates  
 
 Template A1:  List of all scientific (peer reviewed) publications relating to the foreground of the project.  
 
    Template A2: List of all dissemination activities (publications, conferences, workshops, web sites/applications, press releases, flyers, 

articles published in the popular press, videos, media briefings, presentations, exhibitions, thesis, interviews, films, TV clips, posters). 
 

                                                            
2 A permanent identifier should be a persistent link to the published version full text if open access or abstract if article is pay per view) or to the final manuscript accepted for publication (link to 
article in repository).  

A1: LIST OF SCIENTIFIC (PEER REVIEWED) PUBLICATIONS, STARTING WITH THE MOST IMPORTANT ONES 

NO. Title Main author Title of the 
periodical or 

the series 

Number, date 
or frequency 

Publisher Place of 
publication 

Year of 
publication 

Relevant 
pages 

Permanent 
identifiers2  

(if available) 

Open 
access? 

1 Wellbeing Impacts of City 
Policies for Reducing 
Greenhouse Gas Emissions 

R. Hiscock International  
Journal of 
Environmental 
Research & 
Public Health 

Vol 11(12); 
28/11/2014 

MDPI AG Switzerland 2014 pp  
12312-
12345 

http://www.mdpi.com/
1660-
4601/11/12/12312 

yes 

2 Extended impacts of climate 
change on health and 
wellbeing 

F. Thomas Environmental 
Science and 
Policy 

Vol 44 No 1; 
December 
2014   

Elsevier  2014 pp. 271-
278 

 no 

3 Impact on air quality of 
measures to reduce CO2 
emissions from road 
traffic in Basel, Rotterdam, 
Xi'an and Suzhou 

M.P. Keuken Atmospheric 
Environment 

 No 98; 
09/09/2014 

Elsevier  2014  pp. 434-
441 

http://www.sciencedir
ect.com/science/articl
e/pii/S135223101400
7171 

no 

4 Data Mashups: Potential 
Contribution to Decision 
Support on Climate Change 
and Health 

L.E. 
Fleming 

International  
Journal of 
Environmental 
Research & 
Public Health 

Vol 11; 
04/02/2014 

MDPI AG Switzerland 2014 pp  1725-
1746 

http://www.mdpi.com/
1660-4601/11/2/1725 

yes 
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5 Quantifying human exposure 
to air-pollution - moving from 
static monitoring to spatio-
temporally resolved personal 
exposure assessment 

S. Steinle  Science of the 
Total 
Environment 

Vol 443; 
15/01/2013 

Elsevier  2013 pp 184-
193 

http://dx.doi.org/10.10
16/j.scitotenv.2012.10
.098 

no 

6 Integrating health and 
environmental impact 
analysis 

S. Reis Public health 07/10/2013 Elsevier  2013 pp 1-7 http://www.publichealt
hjrnl.com/article/S003
3-3506(13)00242-4 

yes 

7 Mitigating greenhouse gas 
emissions from China's 
cities: Case study of Suzhou 

H.K. Wang Energy Policy No 68; 
05/02/2014 

Elsevier  2014  pp 482-
489 

http://www.sciencedir
ect.com/science/articl
e/pii/S030142151301
330X 

no 

8 Total exposure to airborne 
particulate matter in cities: 
the effect of biomass 
combustion 

D. 
Sarigiannis 

Science of the 
Total 
Environment 

Vol 493; 
04/07/2014 

Elsevier  2014 pp 795-
805 

 no 

9 Effects of local green house 
gas reduction measures in 
Kuopio (in Finnish) 

A. Asikainen  Ympäristö ja 
Terveys 
(Environment 
& Health) 

   2014 pp 26-32  yes 

10 Air quality and health effects 
of local green house gas 
reduction measures in 
Kuopio (in Finnish) 

E. Pärjälä Ilmansuojelu 
(Air 
Protection) 

   2015   yes 

11 Heat stress, air pollution and 
mortality in the city of 
Rotterdam, The Netherlands 

S.M. 
Willers 

To be re-
submitted 

       

12 Transport-related measures 
to mitigate climate change in 
Basel, Switzerland: A Health 
effectiveness comparison 
study 

L. Perez Submitted to 
Environment 
International 
08/12/2014 

       

13  Exploring the unknown – 
analysing data through 
interactive visualisations 

Z. Wood Submitted to 
IEEE 
Transactions 
on 
Visualisations 
& Computer 
Graphics  
26/02/2015 
 

       

http://dx.doi.org/10.1016/j.scitotenv.2012.10.098
http://dx.doi.org/10.1016/j.scitotenv.2012.10.098
http://dx.doi.org/10.1016/j.scitotenv.2012.10.098
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These tables are cumulative, which means that they should always show all publications and activities from the beginning until after the end of 
the project. Updates are possible at any time. 

14 Health Impacts and 
Greenhouse Gas Reduction 
Caused by Using Wood 
Pellets for Domestic Heating 
in the City of Stuttgart 

R Friedrich Submitted to 
Energy for 
Sustainable 
Development 
20/02/2015 
 

       

15 Building-related health 
impacts in European and 
Chinese cities – scalable 
assessment method 

J. Tuomisto Submitted to 
F1000 
Research 
24/02/2015 

       

16 Development of a 
methodology to assess the 
impacts of urban 
interventions and related 
noise on wellbeing 

M. Braubach Submitted to 
Int. J. Environ. 
Res. Public 
Health 
30/01/2015 

       

17 Health Impact Assessment 
of Transport Policies in 
Rotterdam: Decrease of 
Total Traffic and Increase of 
Electric Car Use 

M. Tobollik Submitted to 
Environmental 
Health 
Perspectives 
11/02/2015 
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A2: LIST OF DISSEMINATION ACTIVITIES 

NO. Type of activities3 Main 
leader Title  Date/Period  Place  Type of audience4 

 
 

Size of 
audience 

Countries 
addressed 

1 Articles published in the popular 
press 

UExeter Healthy planet, healthy 
people?' article in 'Research 
News' 

01/10/2011 University of Exeter Scientific community (Higher 
Education, Research) 

c.3500 UK 

2 Interviews UExeter Interview on China Radio 
International 

08/11/2011 China Civil society, Medias Millions China 

3 TV clips CXi'an "Wolf's big car" - cartoon 
advert on environment 
protection 

01/12/2011 CXi'an/UPeking Civil society, Medias 10,000,000 China 

 Oral presentation to a scientific 
event 

CERTH Air quality 2012 conference 19/03/2012 Athens, Greece Scientific community (Higher 
Education, Research) 

400 Europe 

 Oral presentation to a scientific 
event 

CERTH Presentation on indoor 
exposure at X2012 

03/07/2012 Edinburgh, UK Scientific community (Higher 
Education, Research) 

500 International 

 Flyers CBasel Urgenche project flyer 01/08/2012 Basel, Switzerland Civil society Unknown Switzerland 
 Organisation of workshops THL Production - Health & Climate 

Change 
11/09/2012 Finland Scientific community (Higher 

Education, Research) 
5 Finland 

 Organisation of workshops THL Urgenche workshop in THL 12/09/2012 Finland Industry, Scientific 
community (Higher 
Education, Research) 
 

5 Finland 

                                                            
3  A drop down list allows choosing the dissemination activity: publications, conferences, workshops, web, press releases, flyers, articles published in the popular press, videos, media 
briefings, presentations, exhibitions, thesis, interviews, films, TV clips, posters, Other. 

4 A drop down list allows choosing the type of public: Scientific Community (higher education, Research), Industry, Civil Society, Policy makers, Medias, Other ('multiple choices' is 
possible). 
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 Organisation of workshops UNanj Jiangsu key project workshop 
on low carbon 

24/09/2012 Nanjing, China Scientific community (Higher 
Education, Research), 
Industry 

20 China, UK, 
Germany, 
Switzerland 

 Oral presentation to a scientific 
event 

UExeter HIA talk at Tucson with 
Miranda Loh 

10/10/2012 Tucson, USA Scientific community (Higher 
Education, Research) 

Unknown USA 

 Oral presentation to a scientific 
event 

UExeter Urgenche presentation at ALS 
Worldwide Conference 

15/10/2012 Utah, USA Scientific community (Higher 
Education, Research) 

Unknown International 

 Oral presentation to a scientific 
event 

IOM HIA talk at Krakow EPH 
conference 

26/10/2012 Krakow, Poland Scientific community (Higher 
Education, Research) 

Unknown Europe 

 Oral presentation to a scientific 
event 

CERTH Indoor exposure & risk talk at 
ISES 2012 

28/10/2012 Seattle, USA Scientific community (Higher 
Education, Research) 

2000 International 

 Articles published in the popular 
press 

UExeter Cleaner Living' in International 
innovation publication 

01/12/2012 University of Exeter Scientific community (Higher 
Education, Research), 
Policy makers 

Unknown International 

 Oral presentation to a scientific 
event 

UExeter Developing healthy and 
socially resilient cities in 
Europe and China in response 
to Climate Change impacts 

15/12/2012 Beijing, China Scientific community (Higher 
Education, Research), 
Policy makers 

60 China, 
Europe 

 Oral presentation to a scientific 
event 

UExeter Developing healthy and 
socially resilient cities in 
Europe and China in response 
to Climate Change impacts 

17/12/2012 Nanjing, China Scientific community (Higher 
Education, Research) 

30 China 

 Oral presentation to a scientific 
event 

UExeter Health GeoInformatics 25/03/2013 Gävle, Sweden Scientific community (Higher 
Education, Research), 
Policy makers 

40 Sweden, US 

 Oral presentation to a scientific 
event 

CKuopio Seminar "How Kuopio manage 
climate challenges?" 

17/04/2013 Kuopio, Finland Scientific community (Higher 
Education, Research), Civil 
society 

70 Finland 

 Oral presentation to a scientific 
event 

CERTH The effect of biomass burning 
on PM exposure during 
wintertime.  9th National 
Conference of Chemical 
Engineering 
 
 

23/05/2013 Greece Scientific community (Higher 
Education, Research) 

200 Greece 
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 Oral presentation to a scientific 
event 

CERTH The HIA of traffic climate 
change policies, the case 
study of Thessaloniki.  9th 
National Conference of 
Chemical Engineering 

23/05/2013 Greece Scientific community (Higher 
Education, Research) 

200 Greece 

 Oral presentation to a scientific 
event 

CERTH PM attributed mortality & 
morbidity due to biomass usein 
Thessaloniki - estimation of 
socioeconomic cost.  
SECOTOX 2013 

24/06/2013 Greece Scientific community (Higher 
Education, Research) 

300 International 

 Oral presentation to a wider 
public 

UNanj Co-benefit of air pollution 
control and GHG reduction: A 
Case of Suzhou 

10/07/2013 Beijing, China Scientific community (Higher 
Education, Research) 

200 International 

 Oral presentation to a scientific 
event 

UExeter Climate change & health in 
urban areas - an integrated 
methodology talk at 
ISES/ISEE/ISIAQ conference 

20/08/2013 Basel, Switzerland Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

SwissTPH Proximity to traffic, health & 
wellbeing: are there conflictng 
climate change policies in 
Basel? talk at 
ISES/ISEE/ISIAQ conference 

20/08/2013 Basel, Switzerland Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

TNO Health effects of CO2 
reduction measures by road 
traffic in Xi'an (China) and 
Rotterdam (EU) talk at 
ISES/ISEE/ISIAQ conference 

20/08/2013 Basel, Switzerland Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

UNanj Co-benefits of climate change 
mitigation policies on health: a 
case study in Suzhou city, 
China, talk at 
ISES/ISEE/ISIAQ conference 
 
 
 

20/08/2013 Basel, Switzerland Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific CERTH The impact of urban climate 20/08/2013 Basel, Switzerland Scientific community (Higher 500 International 
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event change policies on health 
under financial crisis 
conditions - the city of 
Thessloniki, talk at 
ISES/ISEE/ISIAQ conference 

Education, Research) 

 Posters THL Online energy balance tool to 
assess health impacts of 
climate policies in cities - case 
EU (Kuopio, Stuttgart) and 
China (Suzhou). Poster at 
ISES/ISEE/ISIAQ conference. 

20/08/2013 Basel, Switzerland Scientific community (Higher 
Education, Research) 

500 International 

 Posters THL Increased use of biomass in 
combined heat and power 
production: health impacts due 
to PM2.5 emissions. Poster at 
ISES/ISEE/ISIAQ conference. 

21/08/2013 Basel, Switzerland Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

THL Conceptual model linking 
urban GHG policies to health 
and wellbeing (URGENCHE). 
Talk at ISES/ISEE/ISIAQ 
conference 

21/08/2013 Basel, Switzerland Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

CERTH The effect of biomass burning 
on PM exposure during 
wintertime.  European Aerosol 
conference 2013 

01/09/2013 Prague, Czech 
Republic 

Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

THL Climate change policies and 
health: URGENCHE project in 
China and Europe. Talk at THL 
(in Finnish). 

17/09/2013 Kuopio, Finland Scientific community (Higher 
Education, Research) 

20 Finland 

 Oral presentation to a scientific 
event 

CERTH Carcinogenetic risk of PAHs in 
particulate matter. 17th Int. 
symposium on environmental 
pollution and its impact on life 
in the mediterranean region 

28/09/2013 Istanbul, Turkey Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

CERTH PM attributed mortality and 
morbidity due to biomas use in 

28/09/2013 Istanbul, Turkey Scientific community (Higher 
Education, Research) 

500 International 
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Thessaloniki - estimation of 
socioeconomic cost. 17th 
International symposium on 
environmental pollution and its 
impact on life in the 
mediterranean region 

 Oral presentation to a scientific 
event 

CERTH Oxidative stress potential of 
urban PM. 17th International 
symposium on environmental 
pollution and its impact on life 
in the mediterranean region 

28/09/2013 Istanbul, Turkey Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

CERTH Health impact assessment of 
the traffic related GHG 
emission policies - the case 
study of Thessaloniki, Greece. 
17th International symposium 
on environmental pollution and 
its impact on life in the 
mediterranean region 

28/09/2013 Istanbul, Turkey Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

UBristol Individual mobility and health 
exposures. CRC-SI annual 
Conference 

20/11/2013 Christchurch, New 
Zealand 

Scientific community (Higher 
Education, Research), 
Policy makers 

200 International 

 Oral presentation to a scientific 
event 

UBristol Personal exposure to PM2.5 – 
results from a pilot study. 
MODSIm conference 

02/12/2013 Adelaide, Australia Scientific community (Higher 
Education, Research) 

30 International 

 Press releases CKuopio Press realease to promote 
URGENCHE health, well-being 
and housing survey for 
inhabitants of Kuopio (in 
Finnish). 

09/12/2013 Kuopio, Finland Medias Unknown Finland 

 Interviews CKuopio Radio interview for Kuopio's 
arial radio on the URGENCHE 
survey done in Kuopio. 

10/12/2013 Kuopio, Finland Civil society, Medias Unknown Finland 

 Press releases CKuopio Press release / web news to 
promote URGENCHE seminar 
held in Kuopio on Tuesday 

17/12/2013 Kuopio, Finland Civil society, Policy makers, 
Medias 

Unknown Finland 
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18th of February 2014 and to 
report on it's main message (in 
Finnish). 

 Oral presentation to a scientific 
event 

CERTH Health Impact Assessment of 
the traffic related greenhouse 
gas (GHG) emission policies - 
the case study of Thessaloniki, 
ICUH 11th International 
Conference on Urban Health 

06/03/2014 Manchester, UK Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

UBristol URGENCHE – Investigating 
health impacts of climate 
change reduction policies in 
Cities. ICUH 11th International 
Conference on Urban Health 

06/03/2014 Manchester, UK Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

CERTH Health Impact Assessment of 
the traffic related greenhouse 
gas (GHG) emission policies - 
the case study of Thessaloniki, 
9th International Conference 
on Air Quality 

24/03/2014 Garmisch-
Partenkirchen, 
Germany 

Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

CERTH Public Health co-benefits from 
traffic related greenhouse gas 
emission policies, 9th 
International Conference on air 
quality 

24/03/2014 Garmisch-
Partenkirchen, 
Germany 

Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

CERTH PM attributed mortality & 
morbidity due to biomass use 
in Thessaloniki - estimation of 
socioeconomic cost, 9th 
International Conference on air 
quality 
 

24/03/2014 Garmisch-
Partenkirchen, 
Germany 

Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

CERTH Carcinogenic risk of PAHs in 
particulate matter from 
biomass combustion, 9th 
International Conference on air 

24/03/2014 Garmisch-
Partenkirchen, 
Germany 

Scientific community (Higher 
Education, Research) 

500 International 
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quality 
 Oral presentation to a scientific 

event 
UNanj Nexus between urbanization 

and health impacts of air 
pollution in China 

05/07/2014 Beijing, China Scientific community (Higher 
Education, Research) 

100 International 

 Oral presentation to a scientific 
event 

SwissTPH Reducing lung cancer risk from 
transport-related Greenhouse 
Gases reduction policies: case 
study in Europe and China - 
ISEE conference 

24/08/2014 Seattle, USA Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

WHO 26th Conference of the 
International Society for 
Environmental Epidemiology 

24/08/2014 Seattle, USA Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

CRott Urban climate, air pollution and 
mortality in the city of 
Rotterdam 

24/08/2014 Seattle, USA Scientific community (Higher 
Education, Research) 

500 International 

 Oral presentation to a scientific 
event 

UBristol School of built environment, 
HKU 

11/09/2014 HK Scientific community (Higher 
Education, Research) 

5 HK & 
Chinese 

 Oral presentation to a scientific 
event 

UBristol Greenhouse Gas emissions in 
China and Europe: City-level 
impacts on health. Urban 
Futures 2050 Conference, 
Lisbon 

11/10/2014 Lisbon, Portugal Scientific community (Higher 
Education, Research), 
Policy makers 

250 International 

 Presentations UBristol CRC-SI annual Conference 07/11/2014 Perth, Aus Scientific community (Higher 
Education, Research) 

200 Australia, 
International 

 Posters UExeter Climate Change, Urban Green 
Space and Wellbeing' for 
'Growing the evidence - A 
health and wellbeing and 
greenspace research 
symposium' 
 

16/10/2012 Taunton, UK Policy makers, Scientific 
community (Higher 
Education, Research) 

100 UK 

 Presentations UExeter  Socioeconomic inequalities 
and wellbeing in England, 
Finland and China. 
Presentation to the Spatial 

27/10/2014 Bristol, UK Scientific community (Higher 
Education, Research) 

20 UK 
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Modelling Group, School of 
Geographical Sciences, 
University of Bristol,  

 Oral presentation to a scientific 
event 

UExeter  Socioeconomic inequalities 
and wellbeing in England, 
Finland and China. European 
Conference of the Public 
Health Association 

20/11/2014 Glasgow, UK Scientific community (Higher 
Education, Research) 

100 International 

 Web sites/applications CKuopio Case report: Effects of CO2 
reduction measures in City of 
Kuopio (in English and in 
Finnish) 

01/08/2014 Kuopio, Finland Civil society   International 
and Finland 

 Oral presentation to a wider 
public 

CKuopio Local "Climate and Health" 
workshop 

06/10/2014 Kuopio, Finland Policy makers 20 Finland 

 Oral presentation to a wider 
public 

CKuopio Results of Kuopio case in the 
URGENCHE project 

13/11/2014 Kuopio, Finland Policy makers 12 Finland 

 Oral presentation to a wider 
public 

CKuopio International Conference of 
WHO Healthy Cities 

24/10/2014 Athens, Greece Policy makers 15 International 

 Conference CERTH Proceedings of the 9th 
National Conference of 
Chemical Engineering 

23/05/2013 Patras, Greece Scientific community (Higher 
Education, Research) 

200 Greece 

 Conference CERTH Proceedings of the 4th 
International Conference on 
Environmental Management, 
Engineering, Planning, 
Economics (CEMEPE 2013) & 
SECOTOX Conference 

24/06/2013 Mykonos, Greece Scientific community (Higher 
Education, Research) 

200 Greece 

  
 

UBristol European Commission internal 
meeting. Best practices of co-
operation with Chinese 
researchers in FP7 projects. 

21/01/2015 Brussels, Belgium European Commission.  10 EU & China. 
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Section B (Confidential5 or public: confidential information to be marked clearly) 
Part B1  
 
The applications for patents, trademarks, registered designs, etc. shall be listed according to the template B1 provided hereafter.  

 
The list should, specify at least one unique identifier e.g. European Patent application reference. For patent applications, only if applicable, 
contributions to standards should be specified. This table is cumulative, which means that it should always show all applications from the 
beginning until after the end of the project.  
 
Editor’s note: As policy-directed scientific research, there were no outcomes relevant for Section B.  

 

TEMPLATE B1: LIST OF APPLICATIONS FOR PATENTS, TRADEMARKS, REGISTERED DESIGNS, ETC. 

Type of IP 
Rights6:   

Confidential  
Click on 
YES/NO 

Foreseen 
embargo date 
dd/mm/yyyy Application 

reference(s) 
(e.g. EP123456) 

Subject or title of application Applicant (s) (as on the application) 
 

        
        
        

         
 

                                                            
5 Note to be confused with the "EU CONFIDENTIAL" classification for some security research projects. 

 
6 A drop down list allows choosing the type of IP rights: Patents, Trademarks, Registered designs, Utility models, Others. 
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Part B2  
Please complete the table hereafter: 

 
Type of 
Exploitable 
Foreground7 

Description 
of 

exploitable 
foreground 

Confidential 
Click on 
YES/NO 

Foreseen 
embargo 

date 
dd/mm/yyyy 

Exploitable 
product(s) or 
measure(s) 

Sector(s) of 
application8 

Timetable, 
commercial or 
any other use 

Patents or 
other IPR 
exploitation 
(licences) 

Owner & Other 
Beneficiary(s) 
involved 

 
 

Ex: New 
supercond
uctive Nb-
Ti alloy 

   
MRI equipment 

 
1. Medical 
2. Industrial 
inspection 

 
2008 
2010 

 
A materials 
patent is 
planned for 
2006 
 
 

 
Beneficiary X (owner) 
Beneficiary Y, 
Beneficiary Z, Poss. 
licensing to equipment 
manuf. ABC 

         
         

 
In addition to the table, please provide a text to explain the exploitable foreground, in particular: 
 
• Its purpose 
• How the foreground might be exploited, when and by whom 
• IPR exploitable measures taken or intended 
• Further research necessary, if any 
• Potential/expected  impact (quantify where possible) 
 
 
 

                                                            
19 A drop down list allows choosing the type of foreground: General advancement of knowledge, Commercial exploitation of R&D results, Exploitation of R&D results via standards, 
exploitation of results through EU policies, exploitation of results through (social) innovation. 
8 A drop down list allows choosing the type sector (NACE nomenclature) :  http://ec.europa.eu/competition/mergers/cases/index/nace_all.html 

http://ec.europa.eu/competition/mergers/cases/index/nace_all.html


63 
 

3. Report on societal implications 
 
Replies to the following questions will assist the Commission to obtain statistics and 
indicators on societal and socio-economic issues addressed by projects. The questions are 
arranged in a number of key themes. As well as producing certain statistics, the replies will 
also help identify those projects that have shown a real engagement with wider societal issues, 
and thereby identify interesting approaches to these issues and best practices. The replies for 
individual projects will not be made public. 
 
 

A General Information (completed automatically when Grant Agreement number is 
entered. 

Grant Agreement Number:  
265114 

Title of Project:  
Urban Reduction of GHG emissions in China and Europe 

Name and Title of Coordinator:  
Prof Clive Sabel, Professor in Quantitative Geography 

B Ethics  
 

1. Did your project undergo an Ethics Review (and/or Screening)? 
 
• If Yes: have you described the progress of compliance with the relevant Ethics 

Review/Screening Requirements in the frame of the periodic/final project reports? 
 
Special Reminder: the progress of compliance with the Ethics Review/Screening Requirements should be 
described in the Period/Final Project Reports under the Section 3.2.2 'Work Progress and Achievements' 
 

 
 

No 

2.      Please indicate whether your project involved any of the following issues (tick 
box) : 

 

RESEARCH ON HUMANS 
• Did the project involve children?  No 
• Did the project involve patients? No 
• Did the project involve persons not able to give consent? No 
• Did the project involve adult healthy volunteers? No 
• Did the project involve Human genetic material? No 
• Did the project involve Human biological samples? No 
• Did the project involve Human data collection? No 

RESEARCH ON HUMAN EMBRYO/FOETUS 
• Did the project involve Human Embryos? No 

• Did the project involve Human Foetal Tissue / Cells? No 

• Did the project involve Human Embryonic Stem Cells (hESCs)? No 

• Did the project on human Embryonic Stem Cells involve cells in culture? No 

• Did the project on human Embryonic Stem Cells involve the derivation of cells from Embryos? No 

PRIVACY 
• Did the project involve processing of genetic information or personal data (eg. health, sexual 

lifestyle, ethnicity, political opinion, religious or philosophical conviction)? 
No 



64 
 

• Did the project involve tracking the location or observation of people? No 
RESEARCH ON ANIMALS 

• Did the project involve research on animals? No 

• Were those animals transgenic small laboratory animals? No 

• Were those animals transgenic farm animals? No 

• Were those animals cloned farm animals? No 

• Were those animals non-human primates?  No 

RESEARCH INVOLVING DEVELOPING COUNTRIES 
• Did the project involve the use of local resources (genetic, animal, plant etc)? No 
• Was the project of benefit to local community (capacity building, access to healthcare, education 

etc)? 
Yes 

DUAL USE   
• Research having direct military use No 
• Research having the potential for terrorist abuse No 

C Workforce Statistics  
3.       Workforce statistics for the project: Please indicate in the table below the number of 

people who worked on the project (on a headcount basis). 
Type of Position Number of Women Number of Men 

Scientific Coordinator  1 
Work package leaders 4 10 

Experienced researchers (i.e. PhD holders) 7 15 
PhD Students 10 2 

Other 17 15 

4. How many additional researchers (in companies and universities) were 
recruited specifically for this project? 

4 

Of which, indicate the number of men:  
 

 
2 
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D   Gender Aspects  
5.        Did you carry out specific Gender Equality Actions under the project? 
 

 
 

Yes 
 

6. Which of the following actions did you carry out and how effective were they?  
   Not at all 

 effective 
   Very 

effective 
 

   Design and implement an equal opportunity policy      
  √ Set targets to achieve a gender balance in the workforce      
   Organise conferences and workshops on gender      
  √ Actions to improve work-life balance      
   Other: Promoted female researchers where possible as conference presenters. 

7. Was there a gender dimension associated with the research content – i.e. wherever people were 
the focus of the research as, for example, consumers, users, patients or in trials, was the issue of gender 
considered and addressed? 

   Yes- please specify  
 

  
 

No  

E Synergies with Science Education  

8.        Did your project involve working with students and/or school pupils (e.g. open days, 
participation in science festivals and events, prizes/competitions or joint projects)? 

   Yes- please specify  
 

   No 

9. Did the project generate any science education material (e.g. kits, websites, explanatory 
booklets, DVDs)?  

   Yes- please specify    
 

   No 

F Interdisciplinarity  

10.     Which disciplines (see list below) are involved in your project?  
   Main discipline9: 1.4 
   Associated discipline9: 5.4; 1.1    Associated discipline9: 1.3; 3.3 

 

G Engaging with Civil society and policy makers 
11a        Did your project engage with societal actors beyond the research 

community?  (if 'No', go to Question 14) 
 
 

Yes 
 

11b If yes, did you engage with citizens (citizens' panels / juries) or organised civil society 
(NGOs, patients' groups etc.)?  

   No 
   Yes- in determining what research should be performed  
   Yes - in implementing the research  
   Yes, in communicating /disseminating / using the results of the project 

                                                            
9 Insert number from list below (Frascati Manual). 

The project website used by age 14 Science students 
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11c In doing so, did your project involve actors whose role is mainly to 
organise the dialogue with citizens and organised civil society (e.g. 
professional mediator; communication company, science museums)? 

 
 

No  

12.    Did you engage with government / public bodies or policy makers (including international 
organisations) 

   No 
   Yes- in framing the research agenda 
   Yes - in implementing the research agenda 
   Yes, in communicating /disseminating / using the results of the project 

13a Will the project generate outputs (expertise or scientific advice) which could be used by 
policy makers? 

   Yes – as a primary objective (please indicate areas below- multiple answers possible) 
   Yes – as a secondary objective (please indicate areas below - multiple answer possible) 
   No 

13b  If Yes, in which fields? 
Agriculture  
Audiovisual and Media  
Budget  
Competition  
Consumers  
Culture  
Customs  
Development Economic and 
Monetary Affairs  
Education, Training, Youth  
Employment and Social Affairs 

 
 
 
 
 
 
 
 
 
 
 

Energy  
Enlargement  
Enterprise  
Environment  
External Relations 
External Trade 
Fisheries and Maritime Affairs  
Food Safety  
Foreign and Security Policy  
Fraud 
Humanitarian aid 

 
 
 
 
 
 
 
 
 
 
 

Human rights  
Information Society 
Institutional affairs  
Internal Market  
Justice, freedom and security  
Public Health  
Regional Policy  
Research and Innovation  
Space 
Taxation  
Transport 

 
 
 
 
 
 
 
 
 
 
 

http://europa.eu/pol/agr/index_en.htm
http://europa.eu/pol/av/index_en.htm
http://europa.eu/pol/financ/index_en.htm
http://europa.eu/pol/comp/index_en.htm
http://europa.eu/pol/cons/index_en.htm
http://europa.eu/pol/cult/index_en.htm
http://europa.eu/pol/cust/index_en.htm
http://europa.eu/pol/dev/index_en.htm
http://europa.eu/pol/emu/index_en.htm
http://europa.eu/pol/emu/index_en.htm
http://europa.eu/pol/educ/index_en.htm
http://europa.eu/pol/socio/index_en.htm
http://europa.eu/pol/ener/index_en.htm
http://europa.eu/pol/enlarg/index_en.htm
http://europa.eu/pol/enter/index_en.htm
http://europa.eu/pol/env/index_en.htm
http://europa.eu/pol/ext/index_en.htm
http://europa.eu/pol/comm/index_en.htm
http://europa.eu/pol/fish/index_en.htm
http://europa.eu/pol/food/index_en.htm
http://europa.eu/pol/cfsp/index_en.htm
http://europa.eu/pol/fraud/index_en.htm
http://europa.eu/pol/hum/index_en.htm
http://europa.eu/pol/rights/index_en.htm
http://europa.eu/pol/infso/index_en.htm
http://europa.eu/pol/inst/index_en.htm
http://europa.eu/pol/singl/index_en.htm
http://europa.eu/pol/justice/index_en.htm
http://europa.eu/pol/health/index_en.htm
http://europa.eu/pol/reg/index_en.htm
http://europa.eu/pol/rd/index_en.htm
http://europa.eu/pol/tax/index_en.htm
http://europa.eu/pol/trans/index_en.htm
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13c   If Yes, at which level? 
   Local / regional levels 
   National level 
   European level 
   International level 

H Use and dissemination  

14.    How many Articles were published/accepted for publication in 
peer-reviewed journals?  

10 to date; at least 5 
more anticipated 

To how many of these is open access10 provided? 5 

       How many of these are published in open access journals? 5 

       How many of these are published in open repositories?  

To how many of these is open access not provided? 5 

       Please check all applicable reasons for not providing open access:  
        publisher's licensing agreement would not permit publishing in a repository 
        no suitable repository available 
       √ no suitable open access journal available 
       √ no funds available to publish in an open access journal 
       √ lack of time and resources 
        lack of information on open access 
        other11: …………… 

 

15. How many new patent applications (‘priority filings’) have been made?  
("Technologically unique": multiple applications for the same invention in different 
jurisdictions should be counted as just one application of grant). 

0 

16. Indicate how many of the following Intellectual 
Property Rights were applied for (give number in 
each box).   

Trademark 0 

Registered design  0 

Other 0 

17.    How many spin-off companies were created / are planned as a direct 
result of the project?  

0 

Indicate the approximate number of additional jobs in these companies:  

18.   Please indicate whether your project has a potential impact on employment, in comparison 
with the situation before your project:  

  Increase in employment, or  In small & medium-sized enterprises 
  Safeguard employment, or   In large companies 
  Decrease in employment,   None of the above / not relevant to the project 
 √ Difficult to estimate / not possible to quantify    

19.   For your project partnership please estimate the employment effect 
resulting directly from your participation in Full Time Equivalent (FTE = 
one person working fulltime for a year) jobs: 

 

Indicate figure: 
 
43 
 
 

                                                            
10 Open Access is defined as free of charge access for anyone via Internet. 
11 For instance: classification for security project. 
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Difficult to estimate / not possible to quantify 

 
 
 

I Media and Communication to the general public  

20. As part of the project, were any of the beneficiaries professionals in communication or 
media relations? 

   Yes  No 

21. As part of the project, have any beneficiaries received professional media / communication 
training / advice to improve communication with the general public? 

  
 

Yes  No 

22 Which of the following have been used to communicate information about your project to 
the general public, or have resulted from your project?  

 √ Press Release √ Coverage in specialist press 
  Media briefing √ Coverage in general (non-specialist) press  
  TV coverage / report  Coverage in national press  
 √ Radio coverage / report  Coverage in international press 
 √ Brochures /posters / flyers  √ Website for the general public / internet 
  DVD /Film /Multimedia √ Event targeting general public (festival, conference, 

exhibition, science café) 

23 In which languages are the information products for the general public produced?  

  Language of the coordinator √ English 
 √ Other language(s)   
 
 
 
Question F-10: Classification of Scientific Disciplines according to the Frascati Manual 2002 (Proposed 
Standard Practice for Surveys on Research and Experimental Development, OECD 2002): 
 
FIELDS OF SCIENCE AND TECHNOLOGY 
 
1. NATURAL SCIENCES 
1.1  Mathematics and computer sciences [mathematics and other allied fields: computer sciences and other 

allied subjects (software development only; hardware development should be classified in the 
engineering fields)] 

1.2 Physical sciences (astronomy and space sciences, physics and other allied subjects)  
1.3 Chemical sciences (chemistry, other allied subjects) 
1.4  Earth and related environmental sciences (geology, geophysics, mineralogy, physical geography and 

other geosciences, meteorology and other atmospheric sciences including climatic research, 
oceanography, vulcanology, palaeoecology, other allied sciences) 

1.5 Biological sciences (biology, botany, bacteriology, microbiology, zoology, entomology, genetics, 
biochemistry, biophysics, other allied sciences, excluding clinical and veterinary sciences) 

 
2 ENGINEERING AND TECHNOLOGY 
2.1 Civil engineering (architecture engineering, building science and engineering, construction engineering, 

municipal and structural engineering and other allied subjects) 
2.2 Electrical engineering, electronics [electrical engineering, electronics, communication engineering and 

systems, computer engineering (hardware only) and other allied subjects] 
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2.3. Other engineering sciences (such as chemical, aeronautical and space, mechanical, metallurgical and 
materials engineering, and their specialised subdivisions; forest products; applied sciences such as 
geodesy, industrial chemistry, etc.; the science and technology of food production; specialised 
technologies of interdisciplinary fields, e.g. systems analysis, metallurgy, mining, textile technology 
and other applied subjects) 

 
3. MEDICAL SCIENCES 
3.1  Basic medicine (anatomy, cytology, physiology, genetics, pharmacy, pharmacology, toxicology, 

immunology and immunohaematology, clinical chemistry, clinical microbiology, pathology) 
3.2 Clinical medicine (anaesthesiology, paediatrics, obstetrics and gynaecology, internal medicine, surgery, 

dentistry, neurology, psychiatry, radiology, therapeutics, otorhinolaryngology, ophthalmology) 
3.3 Health sciences (public health services, social medicine, hygiene, nursing, epidemiology) 
 
4. AGRICULTURAL SCIENCES 
4.1 Agriculture, forestry, fisheries and allied sciences (agronomy, animal husbandry, fisheries, forestry, 

horticulture, other allied subjects) 
4.2 Veterinary medicine 
 
5. SOCIAL SCIENCES 
5.1 Psychology 
5.2 Economics 
5.3 Educational sciences (education and training and other allied subjects) 
5.4 Other social sciences [anthropology (social and cultural) and ethnology, demography, geography 

(human, economic and social), town and country planning, management, law, linguistics, political 
sciences, sociology, organisation and methods, miscellaneous social sciences and interdisciplinary , 
methodological and historical S1T activities relating to subjects in this group. Physical anthropology, 
physical geography and psychophysiology should normally be classified with the natural sciences]. 

 
6. HUMANITIES 
6.1 History (history, prehistory and history, together with auxiliary historical disciplines such as 

archaeology, numismatics, palaeography, genealogy, etc.) 
6.2 Languages and literature (ancient and modern) 
6.3 Other humanities [philosophy (including the history of science and technology) arts, history of art, art 

criticism, painting, sculpture, musicology, dramatic art excluding artistic "research" of any kind, 
religion, theology, other fields and subjects pertaining to the humanities, methodological, historical and 
other S1T activities relating to the subjects in this group]  
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4. Report on the distribution of the European Union 
financial contribution between beneficiaries 

 
 
Editor’s Note: The final reporting of financial information has been subject to a time extension 
and is not yet available.  
 
 
Name of beneficiary Final amount of EU 

contribution per 
beneficiary in Euros 

1.THE UNIVERSITY OF EXETER  
2.MUNICIPALITY OF SUZHOU (SUZHOU MUNICIPAL 
GOVERNMENT) 

 

3.BEIDA INSTITUTE OF ENVIRONMENTAL HEALTH SCIENCE AND 
TECHNOLOGY (XI' ANJUNHENG COMPANY LIMITED) 

 

4.DEPARTEMENT FUER WIRTSCHAFT, SOZIALES UND UMWELT  
5.KUOPION KAUPUNKI  
6.DCMR MILIEUDIENST RIJNMOND  
7.LANDESHAUPTSTADT STUTTGART  
8. PEKING UNIVERSITY  
9. NANJING UNIVERSITY  
10. CENTRE FOR RESEARCH AND TECHNOLOGY HELLAS  
11. INSTITUTE OF OCCUPATIONAL MEDICINE  
12. SUOMEN YMPARISTOKESKUS  
13. TERVEYDEN JA HYVINVOINNIN LAITOS  
14. NEDERLANDSE ORGANISATIE VOOR TOEGEPAST 
NATUURWETENSCHAPPELIJK ONDERZOEK - TNO 

 

15. UNIVERSITAET STUTTGART  
16. SCHWEIZERISCHES TROPEN- UND  PUBLIC HEALTH-INSTITUT  
17. WORLD HEALTH ORGANIZATION.  
18. UNIVERSITY OF BRISTOL  
Total    
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