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EXECUTIVE

SUMMARY

Deliverable D8.4 ‘Socio-economic impact of City-zen compared to base case’ aims to develop an
understanding of the real socio-economic costs and effects of the results of tasks WP8 2.1 and 2.2 on
the societal monitoring in Amsterdam and Grenoble. It does so by first establishing a business as
usual (BAU) case on the average energy consumption, energy bill, and environmental attitudes in
Amsterdam and Grenoble. Then the deliverable turns to the economic implications of the
renovations. Lastly it compares the results of the monitoring process in Amsterdam and Grenoble.
When it comes the BAU scenarios, in Amsterdam the energy consumption and energy bill of the Cityzen participants differs from the (BAU) scenario – especially when splitting the participants in a
private homeowner group and social housing tenant group. The City-zen participants and BAU
respondents do not differ much from each other when it comes to environmental attitudes – except
that the City-zen participants believe they act more sustainable than their direct environment
compared to the BAU group. This could be a positive indicator that in the near future more people
are at least willing to renovate their houses.
In Grenoble, the energy consumption pattern of the City-zen participants differs much from the
average Grenoble household. However, this has no impact on the energy bill, which is similar for
both groups. The participants of the Energy Talks ranked similar environmental behaviours as difficult
compared to the BAU respondents
The economic evaluations of start with a summary of Kok (2017), which explores the financial
aspects of various energy related renovation measures. The report then compares the outcomes of
Kok with the actual costs of various measures. It concludes that there are differences between the
costs and argues that there are several reasons why this is the case: e.g. time of installation and
installation costs. When evaluating the potential savings for the private homeowners due to the
renovations, it can be concluded that the payback times are quite long, especially without subsidy.
Furthermore, the average savings on the energy bill are not as large as homeowners expected. It
seems thus that financial savings are overestimated. However, the increase of property value has not
considered in this section, while this would be a large financial benefit.
Lastly, the report compares the monitoring process and energy talks in Amsterdam and Grenoble.
The comparison of the monitoring process in Amsterdam and Grenoble was difficult, since the
respective teams employed different methods to gather responses, and the demographics of the
groups and methodology of reporting results were very different. While Amsterdam opted for
communication via e-mail, Grenoble employed a face-to-face methodology. Both methods have
provided valuable information and recommendations. In Amsterdam the demographics of the group
was mixed - both private homeowners and social housing tenants were involved in the project. In
Grenoble all City-zen participants live in social housing. Amsterdam focussed on the numerical
outcomes of the survey, while Grenoble took a more quantitative approach.
Similarly, the organisation, set-up and topics of the Energy Talks differed between both cities.
Amsterdam organised two energy talks, one for the private homeowners, and one for the social
housing tenants. The main focus of the discussion was on the City-zen process. Grenoble organised
four energy talks, which were mainly attended by social housing tenants who were not part of the
City-zen project. The discussion focussed mainly on sustainable attitudes and DIY-project. In both
cities, participants were enthusiastic to attend more sustainability events. It was concluded that
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people find it difficult to become more sustainable, due to a lack of knowledge and financial
limitations.
When it comes to the comparison of City-zen with the BAU case, the participants differ in energy
consumption, but not in environmental attitudes. Considering the financial implications of the
renovation, initial investment costs for energy related measures in renovations are high, payback
times are long, and savings are lower than expected. Combined with the fact that the private
homeowners all belonged to the highest income bracket, supports the conclusion that the subsidy
did not become available for the lower income brackets. Financial limitations and lack of knowledge
are amongst the main inhibitors for people to become more sustainable. It is difficult to engage with
inhabitants who have no influence on the renovation process. Future projects must think about the
way they engage with citizens, especially inhabitants who are not part of the project voluntarily.
Similarly, projects must develop an accessible questionnaire to gather as much responses as possible.
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CHAPTER 1 – Introduction

This Deliverable present the actions performed for the WP8 Task 3 “Socio-economic impact of Cityzen compared to base case”. The aim of the deliverable is to understand the real socio-economic
costs and effects of the results of task WP8 2.1 and 2.2. This is done by comparing the results to a
business as usual scenario for energy consumption, financial implications by end-users, and
environmental attitudes. Furthermore, the Deliverable aims to compare the interconnected actions
of Amsterdam versus the overall integrated approach of the demonstration in Grenoble.
The Deliverable is structured as follows: Chapter 2 establishes Business as Usual scenarios for energy
consumption, the energy bill, and environmental attitudes in Amsterdam and Grenoble and
compares these scenarios with the City-zen results. Chapter 3 summarises Kok (2017) ‘How to
improve the energy efficiency of your home: an assessment of the most promising energy efficiency
measures applied to the existing building stock in the Netherlands’. Chapter 4 turns to the economic
implications for the inhabitants in Amsterdam by establishing the investment costs of the project,
comparing them with the results from Kok (2017) and establish the financial benefits of the
renovations. Chapter 6 compares the methodologies and results as described in Deliverable D8.2 and
D8.3 on societal monitoring in Amsterdam and Grenoble to establish learnings for future projects.
Chapter 6 concludes on the overall learnings of this deliverable.
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CHAPTER 2 – Business as usual

2.1.

THEORETICAL APPROACH

Business as usual (BAU) scenarios are common tool in the IPCC reports to create an understanding of
our future climate if no significant changes are made. Other pieces of research use BAU scenarios to
assess whether an objective is reached. Sometimes BAU scenarios are referred to as extrapolating
scenarios, as they extrapolate existing trends, with the assumption that these trends will not change
(https://edepot.wur.nl/993, 2006). These examples already indicate that there are many
conceptualisations of BAU scenarios. Throughout the academic literature there is no single definition
of the concept (Fei and Shuang-Qing, 2012), let alone a uniform methodology to create BAU
scenarios. It is, therefore, vital to explain how the concept of a business as usual scenario is
interpreted in this deliverable, as well as the methodology used to develop the respective scenarios.
In this demonstration there is no need to look into the future, because the renovations have already
been completed. Therefore, for each indicator, it can be established what the average situation is in
the Netherlands and France. This average situation – or BAU scenario – can then be compared with
the results from the City-zen monitoring programmes. Three BAU are established and compared with
the results collected throughout the City-zen project: energy consumption, energy bill, and
environmental perceptions and behaviour.
There is no use in making a baseline which averages out Amsterdam and Grenoble, because the
baseline situation in both cities are completely different. The climate in both cities differs massively,
both in terms of temperature, as well as precipitation. Furthermore, social context in the northern
parts of the Netherlands is completely different from Southern France. Therefore, for each indicator,
a separate baseline situation is constructed. However, that is not to say that the methodology for
establishing the BAU differs between Amsterdam and Grenoble. For as far as possible, the same
methodology will be used to establish the BAU scenario in Amsterdam and Grenoble for each
indicator. However, when the data is not comparable, small differences in methodology will be
required to achieve similar results.

2.2.

INDICATOR 1: ENERGY CONSUMPTION

The first indicator is energy consumption. It is important to note that this section will not look into
the difference between pre renovation and post renovation energy consumption within the City-zen
project. The respective technological monitoring reports address energy savings achieved due to the
renovation process.1
2.2.1. Amsterdam

The energy consumption patterns in Amsterdam are linked to the local climate. Amsterdam is
located in Northern Europe, at 52° N. The climate is sub-oceanic, influenced by the North Sea and the
1

See Deliverable 7.2 Monitoring and evaluation of the Amsterdam building renovation and D7.6 Monitoring
and evaluation of the Grenoble building renovations
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Atlantic Ocean, which are both in relative proximity of the city. Winters are cold but are not
considered to be freezing cold. The city is relatively windy, with winds becoming most intense from
November through March. Precipitation is abundant – average rainfall is 840 mm per year – and is
spread evenly over the seasons. Average maximum temperatures are reached in July and August –
22 °C – whereas average minimum temperatures are reached in January and February – 2 °C.
(Climates of travel, 2019). Considering that housing in the Netherlands is predominantly heated by
gas, it is likely that gas will make up a significant portion of the energy consumption of the
households in Amsterdam.
The business as usual data for Amsterdam was collected through the Central Bureau of Statistics
(Dutch: Centraal Bureau Statistiek) on the page Energy consumption private housing: house type and
region (Dutch: “Energieverbuik particuliere woningen; woningtype en regio’s”) on 28 August 2019.
Over the period 2010 – 2018 the average gas and electricity consumption of a household in the city
of Amsterdam was collected. Since the technical monitoring process continued throughout 2019, the
average energy consumption for 2019 needed to be determined. This was done by extrapolating the
trend – determined by the highest R2 – over the period 2010 – 2018 to 2019. The electricity
consumption over this period followed a linear pattern

Figure 1. business as usual energy consumption of a household in Amsterdam (2010 – 2019)
Figure 1 provides an overview of the business as usual energy consumption in Amsterdam. The BAU
electricity consumption in 2019 is determined based on the extrapolation of a negative linear trend –
resulting in an expected consumption of 2091 kWh per household. Natural gas consumption has
been decreasing over the period 2010 – 2018, according to a logarithmic trend – although there is no
distinctive trend, this has the highest R2 score – resulting to a gas consumption of 817 m3.
Deliverable 7.2 Monitoring and evaluation of the Amsterdam building renovations contains the
technical monitoring data for Amsterdam. Based on the data gathering process the average energy
consumption of households in the City-zen process can be determined. A share of the housing in the
City-zen project got turned into all electric houses. Considering that their electricity consumption is
much higher than hybrid housing (housing with both electricity and gas), these houses are
considered separately in this section.
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Table 1. Average energy consumption of an average Amsterdam household, hybrid housing, and all
electric housing
Type of housing
Amsterdam household
Hybrid household (total)
Hybrid housing (social housing
tenants)
Hybrid housing (private
homeowners)
Electric household

Electricity consumption (kWh)
2091
2020
1089

Gas consumption (m3)
817
713
588

3615

930

6800

x

Table 1 contains the average energy consumption of the average Amsterdam household, the hybrid
housing, and all electric housing. The results show that there is no major difference – 71 kWh –
between the electricity consumption in the hybrid household renovated through the City-zen project,
and the average electricity consumption of an Amsterdam household. While the difference between
the electricity consumption of these two households is not considerable, there is a noticeable
difference between the gas consumption – 104 m3 – between the Amsterdam household and the
hybrid household, with the hybrid household having a lower consumption. When dividing the hybrid
households in a social housing group and a private homeowner group, it becomes obvious that the
social housing tenants are below the average Amsterdam electricity and gas consumption –
respectively 1002 kWh and 299 m3– whereas the private homeowners are well above the Amsterdam
average – respectively 2526 kWh and 113 m3.2 Previous research has shown that the average energy
consumption patterns of social housing tenants and private homeowners in Amsterdam are often
similar.3 In other words, the literature thus fails to provide an answer to explain the difference
between the consumption patterns of the social housing tenants and private homeowners. It is,
however, possible that the difference can be explained by a simple factor, e.g. the private
homeowners simply live in larger houses than the social housing tenants.
The average electricity consumption of the electric household is significantly larger – 4709 kWh –
than the average Amsterdam household. It of course makes sense, considering one of the
characteristics of installing a heat pump is the increase in electricity consumption.
It can thus be concluded that especially the energy consumption of the private homeowners – both
hybrid and all electric housing – deviates significantly from the consumption of the average
Amsterdam household.
2.2.2. Grenoble

In Grenoble, energy consumption patterns are linked to the local climate. Grenoble is located 45 °’N,
5 °’E. Grenoble is, according to the Holdridge life zones system, situated in or near by a cool
temperature most forest biome. The city has a mild climate – with moderate seasonality – without a
dry season and warm summer. Precipitation is heaviest during the relatively mild winters. During
summers, the average maximum temperature is 26 °C (July and August), and during winters the
average minimum temperature is -3 °C (January) (Grenoble climate temps, 2019).
2

This is not to say that the energy performance of the social housing tenants is better than the private
homeowners. Energy performance is measured in kWh/m2, and is thus dependent on the size of the living
space.
3
See for example Rijneveld (2010) Wonen in Amsterdam: Energie verbruik en Energiebesparing Masterthesis
stadsgeografie.
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Via Agence Locale De L’Energie et Du Climate (ALEC), the relevant gas and electricity consumption
(MWh/habitant) data from the period 2010 – 2016 in Grenoble were obtained. Since the
consumption data in Grenoble was per resident – and not per household – this research averaged
2.38 induvial per household (French average). To establish the BAU scenario a similar method is used
as in Amsterdam (see section 2.2.1 for a description of the methodology). Based on the trend, the
years 2017 – 2019 are predicted. It must be noted that because the data 2017 and 2018 are missing,
the predicted consumption value in 2019 is likely to be less accurate.

Figure 2. energy (electricity and gas) consumption of an average household in Grenoble (2010-2019)
Figure 2 contains the BAU scenario in Grenoble. Both the electricity and gas consumption do not
follow a definite trend. For the prediction of the gas consumption a power function was selected
(R2=0.61), and for the prediction of the electricity consumption a logarithmic function was used
(R2=0.44). This is of course quite a low R2-score, especially for the electricity consumption, adding
another layer of inaccuracy. However, based on the data, the electricity consumption remains
relatively constant in Grenoble, especially compared to the gas consumption, which decreases.
Table 2. Average energy consumption of the average Grenoble household and the during
refurbishment consumption of a City-zen household
Type of housing
Standard Grenoble
household
City-zen household

Gas (kWh)
4427

Gas (m3)
504

Electricity (kWh)
4217

9710

1103

2186

The average consumption data for Grenoble is based on the monitored data, as collected in
Deliverable D7.6. The data used from this report are the ‘Results during refurbishment period” data.
Table 2 contains the average consumption data of a standard Grenoble household and the results of
the City-zen household. Considering that all the renovated housing in Grenoble is social housing and
is still connected to the gas, all housing is grouped together to calculate the average ‘City-zen
household’ in Grenoble. The gas consumption of the standard Grenoble household is 4427 kWh
DELIVERABLE D8.4 | PU public
p. 11

City-zen – GA n° 608702

(equivalates to 504 m3) and 4217 kWh in electricity. The average City-zen household consumption is
with 9710 kWh (equivalates to 1103 m3) more than double the consumption of the average Grenoble
household. On the other hand, with an electricity consumption of 2186 kWh is the consumption of
the City-zen household almost half of the Standard Grenoble household. Considering that on
average, electricity prices in France are 20% lower compared to the rest of Europe, 4 it makes sense
that electricity makes up a relatively large share of the energy consumption of French citizens in
general.5 The energy consumption pattern of the City-zen participants thus deviates of what one
would normally expect of a French or Grenoble household.

2.3.

INDICATOR 2: ENERGY BILL

The second indicator is the energy bill. It is calculated based on the available electricity and gas prices
and the calculated consumption values of section 2.2.
2.3.1. Amsterdam

The BAU scenario for the energy bill in Amsterdam is based on data from the Netherlands Enterprise
Agency (Dutch: Rijksdienst voor Ondernemend Nederland, RVO) on the electricity and gas prices for
households.6 By using average price, it is possible to determine the energy bill for households in
Amsterdam. Considering that the electricity and gas price were available for the first half of 2019, it is
assumed that the electricity and gas price remain the same in the second half of 2019 compared to
the first half of 2019.7

4

Insee has pointed out that electricity prices in France are roughly 20% lower than the rest of Europe, mainly
due to the large share of nuclear energy in the energy mix (https://www.connexionfrance.com/Frenchnews/France-electricity-bills-rise-to-1-000-per-household-as-costs-rise-in-June)
5
The
average
French
household
consumes
6,343
kWh
electricity
per
year
(http://shrinkthatfootprint.com/average-household-electricity-consumption)
6
Data can be found by using the following terms: Data Rijksdienst voor Ondernemend Nederland (RVO):
Huishoudens – Nederland; Elektriciteit Variabele kosten: elektriciteit totaal incl. BTW, Gas: Variabele kosten:
gas totaal incl. BTW.
7
It must be noted that for this indicator, the 2019 values are not based on the historic trends, but rather on the
assumption that the electricity and gas prices remain constant in the second half of 2019.
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Figure 3. development of the energy price (electricity and gas) in Amsterdam (2010-2019)
Figure 3 shows the development of the energy price (electricity and gas) in Amsterdam (2010 –
2019). Whereas electricity prices have remained relatively stable over the past decade, gas prices
have fluctuated quite a bit. In 2019 the electricity price is €0.22/kWh and the gas price is €0.77/m3.

Figure 4. development of the energy bill (electricity and gas) in Amsterdam (2010-2019)
Based on the average consumption and energy prices, the average energy bill in Amsterdam is
calculated – see Figure 4. Over the period 2010 – 2019, the total energy bill fluctuates quite a bit,
mainly due to fluctuations in the gas bill. In 2019, the average energy bill in Amsterdam is €1098.34 –
see also Table 3 below.
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Table 3. Average energy bill in 2019 for various types of housing in Amsterdam
Type of housing
Amsterdam household
Hybrid household (total)
Hybrid housing (social
housing tenants)
Hybrid housing (private
homeowners)
Electric household

Electricity bill (€)
465.69
449.86
242.48

Gas bill (€)
632.65
552.38
455.44

Total energy bill (€)
1098.34
1002.24
697.92

805.09

719.83

1524.92

1514.48

X

1514.48

Table 3 contains the average energy bill for various householdings – the average Amsterdam
household, the hybrid household (total), the hybrid housing (social housing tenants), hybrid housing
(private homeowners), and all electric households. As can be expected from the energy consumption
results, the energy bill for the hybrid housing (total) is similar to the energy bill of the average
Amsterdam household - €1098.34 v €1002.24. The energy bill of social housing tenants in hybrid
houses is roughly €400.- lower than the average Amsterdam energy bill, whereas the average energy
bill of the private homeowners in hybrid homes is €1524.92. Interestingly, the energy bill for the allelectric households is approximately €400.- higher than the average Amsterdam energy bill.
Although this data only provides a rough insight towards the difference between the energy bill for a
general Amsterdam household and the City-zen participants, the data does suggest that for similar
demographics (private homeowners) there is currently no significant difference between an allelectric energy bill and a hybrid energy bill. This is especially interesting since the Dutch government
is focussed on increasing the share of all electric houses in the Dutch market. However, since the gas
price has increased over the period 2010 – 2019 and the electricity price has remained relatively
stable, becoming all electric could become more attractive in the foreseeable future.
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2.3.2. Grenoble

Similarly, to section 2.2.2 ALEC provided the relevant data on the electricity and gas prices in
Grenoble from the period 2010 – 2018.

Figure 5. change in energy prices in Grenoble (2010 – 2019)
Over the period 2010 – 2019, the electricity price in Grenoble increases according to a power
function (R2=0.97), while, although the gas price also increases with a power function, the trend is
less clear (R=0.72) – see figure 5. The results in an electricity price of €0.17/kWh and gas price of
€0.08/kWh.
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Figure 6. development of the average energy bill in Grenoble
The average energy bill in Grenoble fluctuated over the period 2010 – 2019 – see figure 6 – which is
mainly due to the shifts in the gas bill. Furthermore, electricity is taking up an increasingly large share
of the energy bill. In 2019, the average energy bill in Grenoble is €1088.50 – see Table 4.
Table 4. Average energy bill in 2019 for various types of housing in Grenoble
Type of housing
Standard Grenoble
household
City-zen household

Electricity bill (€)
729.19

Gas bill (€)
359.31

Total energy bill (€)
1088.50

378.04

788.12

1166.16

Table 4 contains the average energy bill for a standard Grenoble household and a City-zen
household. Despite the large difference in the gas and consumption patterns, the average bills for
both households are of the same order.
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2.4.

INDICTOR 3: ENVIRONMENTAL BEHAVIOUR

2.4.1. Environmental perceptions in the Netherlands and France

Figure 7. climate change perceptions business-as-usual in France and the Netherlands, with
percentage of the respondents answering affirmative to the statement. Source: YouGov for the
European Investment Bank (2018) (https://www.eib.org/en/surveys/citizens-climate-change-survey.htm)

Figure 8. environmentally conscious behaviour in France and the Netherlands, with percentage of the
respondents answering affirmative to showing certain behaviours. Source: Special Eurobarometer
468: report (2017)
(https://www.minambiente.it/sites/default/files/archivio/allegati/reach/ebs_468_en.pdf)
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Figure 7 and Figure 8 provide an insight to the opinions of the general public in the Netherlands and
France on the environment. Considering that these questions are similar to the questionnaire, they
will be used as a comparison to the City-zen social monitoring results. Figure 7 shows that the
respondents in France are more concerned about climate change and consider climate change more
of a threat compared to the Dutch respondents. However, when it comes to sustainable behaviour,
in neither country do participants behave conclusively more sustainable than in the other. This does
not mean that people in both countries show case the same sustainable behaviour. For example, in
the Netherlands people report that they use their car less and choose an environmentally friendly
way of travelling compared to France – the Netherlands is extremely bike-friendly – while
participants in France report more often to choose locally produced products or groceries. The only
action both countries report similarly is separating waste.
2.4.2. Business as usual: Amsterdam

Collecting of business as usual data in Amsterdam occurred in two phases. The first phase was during
the collection of the questionnaire responses of the participants. The questionnaire was posted on
the website and was open for individuals. During this phase xx responses were collected. The second
phase was started in the beginning of October, when the questionnaire was promoted again. During
this phase xx responses were collected. All responses contained suitable data, meaning that a total of
xx responses were used to establish the BAU case for Amsterdam. It must be noted that it is unlikely
that the responses collected for the BAU case represent the general attitudes in the Netherlands. The
questionnaire is biased towards people who are willing to filling out questionnaires, as well as people
are interested in energy efficiency related topics. Annex A contains an overview of the environmental
behaviour and perceptions questions – including an explanation of the wording used in the graph.
The results of the BAU group are compared with the results of the City-zen participants before the
renovation process. This to establish whether the City-zen participants are more environmentally
aware, which could be an argument why they have participated in the project. After the comparison
of the BAU respondents with the City-zen participants, the results of the BAU group are compared
with the private homeowners. Considering the private homeowners actively decided to participate in
the renovations, it is worth establishing whether there are differences between these two groups.
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→ Comparison of Business as Usual responses and City-zen participants

Figure 9. comparison of response of City-zen Project participants with the business as usual case on
environmental perception questions8

With regards to attitudes to the environment the BAU respondents are similar to the City-zen
participants – see Figure 9. The responses for most questions are similar amongst both groups. There
are several questions were the responses of the BAU group differ from the City-zen participants:
Resourcefulness, Resources are ranked higher by the BAU respondents, and Impact, Overreacted,
and Ruling are ranked higher by the City-zen participants. This shows that there is no conclusive
attitude on which either group scores higher. Interestingly, the City-zen participants agreed more
with the statement ‘Overreacted’ compared to the BAU case – indicating that the City-zen
participants find the ecological exaggerated more so than the BAU group. This is interesting,
considering many of the participants of the City-zen project have indicated in the questionnaire that
they have participated in the project to be more sustainable.
In the following section the figures contain the following terms, which should be interpreted in the
following way:
- Attitude: how difficult is it to do behaviour x
- Control : how often does respondent do behaviour x
- Social: compared to other people in their direct vicinity does respondent do behaviour x

8

See Deliverable “D8.5 Exploration of societal aspects of innovation” for an explanation of the questions
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Figure 10. Business as usual case on various actions affecting the consumption of resources

Figure 11. City-zen participants in Amsterdam on sustainable behaviour affecting consumption
Figure 10 and Figure 11 provide an overview of the BAU case for the Netherlands and Amsterdam for
the first of behaviourally related questions in the social monitoring on consumption (see paragraph
3.4.1 questions on behaviour: consumption). Both groups have similar opinions on the attitude. In
other words, both groups find showcasing sustainable behaviour equally easy/difficult. The City-zen
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participants report to showcase sustainable behaviour a little more often than the BAU respondents,
however, this difference is minimal. The most noticeable is the difference in social norm. The Cityzen participants report that they think they showcase sustainable behaviour more than other, more
so than the BAU respondents.

Figure 12. Business as usual case for the Netherlands on sustainable behaviour relating water and
electricity

Figure 13. City-zen participants on various actions affecting water and electricity consumption
Figure 12 and Figure 13 portray the average response of the BAU respondents and the City-zen
participants. When it comes to rating the difficulty of certain behaviour, both groups have similar
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responses – only when it comes to using energy saving light bulbs and using a full washing machine,
the City-zen participants rate this to be easier than the BAU respondents. For the other behaviours,
the City-zen participants rate these to be slightly easier compared to the BAU group. However, like
the previous questions, the differences are again minimal. Similar observations should be made
when it comes to the actual executing of certain behaviours – both groups report to have similar
behavioural patterns. Only using an energy saving light bulb and only starting a full washing machine
are reported slightly higher by the City-zen participants than the BAU respondents. What is worthy to
note is that, again, similar to the previous set of questions, the City-zen participants report,
compared to the BAU respondents, that they act more often sustainably than people they know.

Figure 14. Business as usual case for the Netherlands on various alternative modes of transportation
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Figure 15. City-zen participants on various alternative modes of transportation
Figure 14 and Figure 15 contain the average responses of both groups on transportation. Like the
responses analysed in the previous paragraphs, the attitude and control responses in both groups are
similar. However, the City-zen participants again respondent more positively on the social norm
questions. In order words, they report to believe they take sustainable forms of transportation more
often than other people.
Overall, this means that the City-zen participants before the renovation do not differ that much from
the BAU respondents. They have the same perceptions about the difficulty of doing something
sustainable, and they have similar ideas on how often they do something sustainable. However, they
do differ in reporting
However, it must be noted that it is difficult to say that the BAU respondents and City-zen
participants indeed are equally sustainable in terms of behaviour. It is possible that members of the
group had a different understanding of the frequency – what person A could consider often, could be
considered infrequent by person B. It is thus important not to aggregate the results, especially
considering the small sample sizes. That is not to say that the results should be completely ignored. It
is worth taking into consideration that overall the City-zen participants indeed do not differ that
much from the BAU group in terms of their perceptions of the environment and of sustainable
behaviour. This raises the question – how come that the City-zen participants have renovated their
homes to improve its energy efficiency? For the social housing tenants, it is obvious – they had no
say in the matter. However, this is not the case for private homeowners. It is possible that the private
homeowners simply belong to a high enough income bracket – reportedly most private homeowners
belong to the highest incoming bracket of > €4000 euro/month, which enables them to be able to
afford the renovations.
→ Comparison of Business as Usual responses and Private Owners
Considering the D8.2 contains much information on the difference between private homeowners and
social housing tenants, it is certainly possible that the respondents of the private housing owners
with regards to environmental behaviour are different. This section, therefore, focusses on the
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private homeowners, to offer a different perspective on what differentiates the private homeowners
– and therefore those who were willing to renovated – and the BAU – those who have yet to take the
decision to renovate.

Figure 16. Comparison of response of private homeowners in the City-zen project with the business as
usual case on environmental perception questions

The responses on the environmental attitudes of the private homeowners and the BAU respondents
– see Figure 16 – is similar to the responses of the total City-zen group and the BAU respondents –
see Figure 9. Like Figure 9, the BAU respondents scored higher on Resourcefulness and Resources,
while the private homeowners score higher on Impact, Overreacted, and Ruling. The same
conclusion as in the previous section can be drawn – that there is no conclusive attitude is
predominantly higher among either group. It should be noted again that the private homeowners,
like the overall City-zen group agreed more with the statement ‘Overreacted’ compared to the BAU
case – indicating that the private homeowners find the ecological exaggerated more so than the BAU
group. Considering that being more sustainable was more of the main motivators of the private
homeowners to renovate, this is a noteworthy outcome.
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Figure 17. Responses of the private homeowners with regards to consumption
When comparing the responses of the private homeowners with the BAU questionnaire with regards
to consumption it becomes obvious that the difference for attitude and control are again minimal –
see Figure 17. Similarly, to the overall response of the City-zen participants, the private homeowners
score themselves higher for environmentally friendly behaviour than people around them.

Figure 18. Responses of the private homeowners on water and electricity
Similar as for the previous figure, for attitude and control the private homeowners respond like the
BAU case, expect for using energy saving lightbulbs (lightbulbs) and using a full washing machine –
see Figure 18. For the other three behaviours, the differences are minimal. Like the previous section,
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the private homeowners report to showcase sustainable behaviour more frequently than people
around them.

Figure 19. Responses of the private homeowners on transportation
Figure 19 visualises the responses of the private homeowners with regards to transportation. It is
obvious that for attitude and control the responses of the private homeowners are like the BAU
respondents. The only major difference is that private homeowners use an electric/hybrid car more
often than the BAU respondents. Similarly, to the previous sections, the private homeowners report
higher on the social norm questions, indicating that they believe that they act more sustainably than
people in their direct surroundings, compared to the BAU respondents.
Based on this information can be concluded that the difference between the BAU respondents and
the City-zen participants – both the complete group and the private homeowners – are minor. There
are certain types of behaviour which the City-zen participants report to show more, although it is
difficult to conclude that these differences are significant. Indeed, the only factor the BAU
respondents differ majorly from the City-zen participants is on the social norm – how often the
respondents do something sustainable compared to others. Although the evidence on the generic
environmental perceptions in the Netherlands is not extensive in this report, there are hints that
both the BAU respondents and the City-zen participants are more concerned with the climate than
the respondents to the EU study.
Despite the similarities between the similarities between the BAU group and the City-zen
participants, fact remains that the latter have executed renovations in their properties. It is possible
that the City-zen participants therefore can be differentiated from the BAU group by other factors
than environmental perceptions. As the social monitoring process in Amsterdam has reported, most
of the private homeowners reported to belong to the higher income brackets (€3000-€4000 and
>€4000) in the questionnaire. It is possible that, combined with the funding, the private homeowners
simply had enough financial capabilities to start the renovation process.
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2.4.3. Business as usual: Grenoble

To establish the Business as Usual case in Grenoble, the questionnaire was sent out through the
network of the Municipality of Grenoble. It is likely that by using this distribution method, only
people who are interested in smart cities and energy efficiency were reached. In total 13 responses
were gathered.
It was difficult to make a similar comparison in Grenoble as for Amsterdam, due to the quantitative
approach taken in Grenoble. However, during the energy talks, several behavioural aspects were
discussed. This section, therefore, focussed on the aspect that were brought up during the energy
talks. The participants during the talks were mainly non-City-zen inhabitants of the social housing and
could therefore already be considered a BAU case. This section thus uses the BAU data collected by
the survey as way to shed additional light on the environmental perceptions of citizens in Grenoble.

Figure 20. BAU responses in Grenoble with regards to environmentally friendly behaviour

Figure 21. Responses of the participants of the energy talks on environmental behaviour

The BAU response show that there is not much difference in difficulty with regards to most forms of
environmental behaviour. Most other types of behaviours, such as separating waste (not included in
Figure 20, since these issues/topics were not identified as particularly easy or difficult during the
energy talks) were rated similarly. Only using an electric or hybrid car is more difficult than the other
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behaviours. This while during the Energy Talks, the participants noted that it was difficult to buy
organic products – mainly due to economic reasons – see Figure 21.
It must be noted that using public transportation is related lower than some of the other sustainable
behaviours. During the Energy Talks some participants noted that taking public transportation was
too expensive – despite a majority indicating that travelling by public transportation was easy.
What is interesting to note that during the interviews, participants in Grenoble noted that
commenting on others’ behaviour would be inappropriate. However, the BAU respondents did rate
their behaviour.
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CHAPTER 3 – Economic evaluation – executive
summary “How to improve the energy efficiency
of your home?”

How to improve the energy efficiency of your home: An assessment of the most promising energy
efficiency measures applied to the existing building stock in the Netherlands – Executive summary9
Buildings represent the largest energy-consuming sector in the economy, with over one-third of all
energy and half the global electricity consumed. The European Commission has set the target to
reduce the greenhouse gas emissions by as much as 90% in comparison to 1990 in the building sector
by 2050. As the refurbishment of the existing building stock is expected to yield large energy savings,
the European Commission has made the energy performance of buildings one of the key factors in
achieving the EU Climate and Energy Objectives.
This thesis is concerned with answering the following research question and additional sub research
questions:
What are the most promising energy efficiency measures that can be applied in the existing building
stock in the Netherlands based on the determinants of adoption?
1. What criteria determine the adoption of energy efficient measures in the existing building
stock?
2. What energy saving technologies are available today that can be used in energy efficient
refurbishments and which are the most cost-effective options to be implemented in different
reference houses?
3. Will only cost effectiveness determine the uptake of these technologies or is the diffusion
hindered by other barriers?
4. Is there something that can be done to overcome these barriers or are some barriers inherent
to the measures themselves?
The innovation decision process will be analysed using the Diffusion of Innovations framework
proposed by E.M. Rogers (2003). The framework takes various characteristics of the respective
innovations into account: its relative advantage, compatibility with the existing system, actions and
beliefs, complexity, trialability, and observability.
Relative advantage: the degree to which an innovation is perceived as better than the idea it
supersedes
Compatibility: the degree to which an innovation is perceived as consistent with existing values, past
experience, and needs of potential adopters.
Complexity: the degree to which an innovation is perceived as relatively difficult to understand and
use.
Triability: the degree in which an innovation may be experimented with a limited basis
Observability: the degree to which the results of an innovation are visible to others.

9

K. Kok (2017) How to improve the energy efficiency of your home: An assessment of the most promising
energy efficiency measures applied to the existing building stock in the Netherlands Master Thesis Sustainable
Energy Technology Technische Universiteit Eindhoven
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The research focusses on the current perspectives of energy efficient refurbishments for individual
homeowners in the Netherlands, which make up 57% of the Dutch housing stock. The six most
common efficiency measures will be analysed in this research. These include building insulation,
improved glazing, a solar thermal system, a hybrid heat pump (HHP), a solar PV system, and LEDlighting. These measures will be studies using Roger’s diffusion theory in order to identify the
opportunities and barriers that promote or prevent the successful adoption of refurbishments in the
Netherlands. Most attention is dedicated to the cost-effectiveness of the innovations, as costeffectiveness is often the prerequisite of adoption of eco-innovations.
The research shows that some innovations have diffused through the social system, while not being
cost-effective. On the other hand, some other technologies that are cost-effective have not been
adopted as one would expect. This suggests that not only the cost-effectiveness of energy efficient
home improvements has an influence on their adoption, but also other parameters influencing their
relative advantage, compatibility, complexity, trialability, and observability.
Table 5. Criteria for technology adoption evaluation. Adapted from Aizstrauta, Ginters, & Piera Eroles
(2015)
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Techno-economic assumptions:
- Access to financing
- Market interest rate of 4%
- Constant energy prices
- Assumptions concerning efficiencies and CO2-savings
- Lifetimes of 25 years
- No degradation of performance
- Maintenance costs are omitted
- Sidewalls behave adiabatically
- No interdependency effects have been considered, except for the hybrid heat pump (HHP)
Table 6. Overview of the evaluation of Rogers’10 attributes of innovations. The five attributes of
innovations are: relative advantage, compatibility, complexity, trialability, and observability.11

Lack of knowledge and incompatibility of efficiency technologies with the values, beliefs and needs of
the occupants are examples of factors that can hinder diffusion. Similarly, high investment costs, a
low immediacy of the reward, or the perceived high complexity could further impede the adoption of
eco-innovations. On the other hand, a great gain in comfort or a high abatement potential improves
the relevant of the technology and subsequently its diffusion. Nonetheless, the perceived cost-

10
11

Rogers’ framework seeks to explain how, why and, at what rate innovations spread.
For example CAPEX insulation 750-4100 per m2/total renovation etc.
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effectiveness is the prerequisite of the adoption in most cases, but the ecological consequences of an
investment and the potential gain in comfort can be deciding factors as well.
The cost-effectiveness of the measures shows great variations between the different dwellings they
are applied upon, due to the significant differences in heating demand in the various dwellings.
However, the cost-effectiveness of the solar thermal system, the solar PV system, the LED-lighting is
fixed for all dwellings. Of all measures, LED-lighting is by far the cheapest (most cost-effective)
energy saving solution, resulting in a net cost saving of €0.17/kWh of energy savings. The biggest
energy savings can be achieved by HHPs due to their high efficiency if installed in dwellings with a
reasonably high heating demand. Measures that are not cost-effective include an HHP installed after
dwellings have been insulated thoroughly; the solar thermal system; HR2++ installed on a non-natural
moment of replacement in dwellings built after 1976; and the building insulation of post-1989
dwellings. These measures should only be implemented if considerations other than costeffectiveness play a decisive role.
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CHAPTER 4 – Economic evaluations

A large proportion of the City-zen participants have reported either to be motivated by financial
benefits to participate in the project, or to be satisfied with the financial benefits after the
renovations have taken place – for example by a reduction in their energy bill. It is, therefore, worth
exploring their expenditures and average savings, to create a better insight in the overall savings that
come with a deep renovation project. It must be noted that this information is only available on the
Amsterdam demonstration site. Furthermore, it is possible that the increase of property value is the
largest economic benefit for homeowners. However, since no data was available on this, increase
property values has not been taken into consideration. This chapter first provides an overview of the
costs of the measures, then turns to a comparison of the costs of the measures with the results of
Kok (2017) for as far as possible, and finishes with a section on the financial impactions for the
inhabitants

4.1.

OVERVIEW COSTS OF MEASURES

We acknowledge that there is a difference between the total cost of refurbishment and energy
related measures. Based on the analysis of the invoices related to the refurbishment, on average 40%
of the total costs is related to energy related investment costs (approx. 6.7 MEUR/15.5 MEUR). It is
relevant to keep in mind that during the City-zen project 50% of the costs of energy related measures
was subsidies. The majority of measures include: PV panels, insulation, heat pumps, glazing.
The results were gathered from the BESTabels and files at AIM on 1 February 2019. Each available file
was sorted in one of the five housing groups used in the technological monitoring – see division
below. There are various reasons why energy related investment costs are higher than would be
expected, with one of the main being that the installation costs are often included in the invoices.
4.1.1. Borstblok measures

At the Borstblok, a total of 5711 m2 of housing was renovated. The energy related renovation
measures were the adding of insulation and the installation of 139 kWp PV. The observed costs of
the renovation were €714,00012, whereas the energy related renovation costs - installation of the PV
- is €304,200.
4.1.2. Elisabeth Wolffstraat measures

At the Elisabeth Wolffstraat, a total of 1637 m2 of housing was renovated. The energy related
renovation measures included the adding of insulation, the installation of heat pumps, two PV
systems (22.5 kWp and 31.2 kWp), and LED lighting. The total renovation costs come to €717,100
(excluding VAT) and €81,850 City-zen subsidy was provided. The breakdown of the energy related

12

There has been discussed on the exact costs of the renovation at Borstblok. However, according to the
formal data the total costs of the renovation were €576.172 (excluding VAT).
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innovation costs is: PV costs €49.000, whereas the remaining costs (€114,700) cover the installation
of insulation, a heat pump, and LED lighting.13
4.1.3. Platanenweg/Olmenweg measures

At the Platanenweg/Olmenweg, a total of 7401 m2 of housing was renovated. The energy related
renovation measures were the installation of a new boiler, LED lighting, improved glazing, and a PV
system (222,3 kWp). Furthermore, the airtightness and ventilation of the buildings was improved.
The total costs of the renovation are €4,021,000, whereas the energy related renovation costs
(installation of the PV) is €373,000.
4.1.4. Living boat measures:

Compared to the social housing renovations, the owners of the living boats have included a wider
variety of energy related measures. The most common measures included improved insulation and
glazing, PV panels, and heat pumps. Furthermore, several living boat owners opted to install heat
recovery mechanisms and/or solar and heat collectors. On average, the living boat owners spent
€21,400 on the energy related measures. The spending on the three most common measures
averaged on: €15,825 for insulation, €10,300 for a heat pump and €8,500 for solar panels.
4.1.5. Other private dwellings (all electric, heat pumps):

This section specifically focusses on the private dwellings in which heat pumps were installed during
the renovations. Similar to the living boats, the energy related renovation measures in the other
private dwellings included a wide variety of measures. The most common measures included
increased insulation and glazing, and PV panels. Other measures included solar collectors, improved
air tightness, and the installation of smart technologies. On average the house owners spent €39,000
on energy related measures. The spending on the most common measure averaged as follows:
€27,000 for insulation, €8,200 for a heat pump, and €7,700 for PV panels.
4.1.6. Other private dwellings (gas/hybrid installations)

This section specifically focusses on the private dwellings which kept connected to gas during the
renovations. Similar to the living boats, the energy related renovation measures in these private
dwellings included a wide variety of measures. The most common measures included increased
insulation and glazing and PV panels. Other measures included for example LED lighting, heat/solar
collectors and the installation of smart technology. On average the house owners spent €30,200 on
energy related measures. The spending on the most common measure averaged as follows: €23,400
for insulation, €6,000 for PV panels, and €6,300 for solar collectors.

4.2.

COMPARISON OF ESTIMATED COSTS VERSUS ACTUAL COSTS

First, it is relevant to determine the methodology of comparing the results from Kok (2017) with the
City-zen results. Although Kok discusses the economic advantages of multiple technologies, only two
are considered here: insulation and glazing, and pv systems. This is because there it was either not

13

Due to the inaccuracy of the gathered data, these measures have not been split up here separately.
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clear whether the technologies were similar, or because certain measure had not been executed
during the renovations.
Insulation and glazing
Kok (2017) works with a Standard Dutch house with a total heated floor area of 119 m2 and an
average window area of 21 m2. In order to compare the results of the City-zen project with the
results of the report, it is necessary to standardise the insulation and glazing costs of the renovation
projects to the dimensions of a standard Dutch house. This was particularly difficult because the
dimensions of the walls and the windows of the renovated houses are unknown. Table 7 also
contains the average cost of insulation per m2, considering the standardised number are not
completely accurate. Furthermore, there was no detailed information available to determine which
area was insulated during the renovations (walls, roof etc.), and whether these costs also include
glazing improvement. Therefore, an actual comparison between the costs determined in the Kok
report and the City-zen project are not accurate, and only serve as an indicative comparison of actual
costs made throughout a renovation project, and costs as determined by Kok (2017).
PV system
In order to compare the costs of the pv systems installed throughout the City-zen project and the
estimated costs as determined by Kok (2017), the cost per kWp is calculated. Kok (2017) works with
the assumption that a 4 kWp pv system would cost €5000 – therefore, the costs are €1250/kWp, see
Table 7.
Table 7. Comparison of the results of Kok (2017) with and the actual costs of insulation and glazing,
and pv systems in the City-zen project – scaled to a standard Dutch house

Standard Dutch
house
Larger projects
Houseboats
Other
private
dwellings

Insulation/Glazing (€)
9,60014/600-3,40015

PV system (€)/kWp
1250

(147/m2) 17,500
(91,6/m2) 10,900
(94/m2) 11,200

1190
1420
1,760

Table 7 shows that there are quite some discrepancies between the costs of systems as analysed by
Kok (2017) and the actual costs of these systems during the City-zen project. There are many reasons
why the costs differ, for example:
- The installation costs were not included in Kok’s analysis, whereas they are almost certainly
included in the costs of the City-zen project.
- The systems/measures are installed at various points throughout the project, whereas Kok
looked at the costs at a frozen point in time. It is possible that the costs have changed.
- Kok makes a distinction between various insulation materials (the table includes the most
expensive). However, there was no access to specific information on the insulation material.
Therefore, it was not possible to take this into consideration.
- Kok focussed only on the cost to install a certain piece of equipment – e.g. a heat pump –
however, other costs also need to be considered – e.g. replacement of related equipment,

14
15

€9,600 is based on the insulation of the walls, roof, and the floor
Price depends heavily on the type of glazing installed
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like frames or radiators – in order for the energy measure to function. These additional costs
must be considered as well.

4.3.

ECONOMIC IMPLICATIONS OF THE RENOVATION

As one of the conclusions of the questionnaire, it became obvious that the City-zen participants are
either motivated or satisfied with the economic benefits of renovating. In order to get a better
understanding of the economic benefits of the renovations, the payback time and average saving on
the energy bill are calculated for two groups: the private homeowners who installed all electric heat
pumps and the private homeowners who either still use gas or installed a hybrid installation. For the
other groups, the payback time and average saving are not calculated, because this is either not
possible, due to the lack of historic information, or not relevant, for example for social housing,
because the housing corporations were not motivated by economic considerations when they
decided to renovate.
Table 8. Overview of the payback time of the energy related investment costs of the renovations in
the all-electric home and hybrid homes in Amsterdam
Housing

All
electric
homes
Hybrid
homes

Energy
Subsidy
Savings
related
(€/m2) (€/m2/year)
investment
costs
(€/m2)
111.82
50
6.45

158.32

50

3.85

Average saving
in energy bill
(%)

Payback time
without
subsidy (years)

Payback time
with subsidy
(years)

42.9

17.3

9.6

36.0

41.1

28.1

For these two groups, the respective energy related investment costs per square meter are
determined. As Table xx shows, for the all-electric homes this is €111.82/m2, and for the hybrid
homes this is €158.32/m2. The next step is to determine the average savings on the energy bill. Due
to the continuously changing gas and electricity prices, an average price of €0.65/m3 gas and
€0.22/kWh electricity is used. Using the historic energy consumption and the current energy
consumption, the average saving is €6.45/m2/year for the all-electric homes and €3.85/m2/year for
the hybrid homes.
The payback time can then be determined by dividing the energy related investment costs (€/m2) by
the savings (€/m2/year). Both the payback time with and without the subsidy of €50/m2 is calculated
– subtract the subsidy of the energy related investment costs. As Table 8 shows, the respective
payback times for the all-electric homes are 17.3 years without the subsidy and 9.6 years with the
subsidy. For the hybrid homes, the payback time without the subsidy is 41.1 year, whereas with the
subsidy, the payback time is 28.1 years.
Although these are relevant results, providing relevant insights on the potential payback times of
renovation projects, it is important to put these numbers into context. First of all, within the City-zen
project, both homeowner groups only consisted of 10 houses, meaning that any outlier has a large
distorting effect on the average of the group. Secondly, during the data collection process, it was
sometimes difficult to establish whether a cost was an energy related investment cost or not. It is,
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therefore, possible that not all relevant costs have been included in this analysis. The results, thus,
need to be considered within in this context.
That being said, the results do offer a perspective to the attitudes the private homeowners had with
regards to the renovations. As mentioned earlier, the private homeowners reported to be motivated
by financial benefits, and that they were satisfied with the decrease in the energy bill after the
project. Overall, the private homeowners expected an average saving of 57% on their energy bill
before the renovations commenced.16 However, as Table xx shows, the average savings in the energy
bill were 42.9% and 36.0% respectively for the all-electric homes and the hybrid homes. This
indicates that the private homeowners did overestimate the effect of the renovations on their
energy bill.
Furthermore, as these results show, the payback time is quite long – especially if no subsidies would
have been available. It is thus possible that the participants overestimated some of the financial
benefits of the renovation. Considering that the increase in value of properties was not taken into
consideration in this project, this conclusion is somewhat skewed. Therefore, to gain better insights
in the financial motivation and benefits of renovation projects, future projects should take increase
of property values into consideration.

16

See Deliverable D8.5 Exploration of societal aspects of innovation
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CHAPTER 5 – Comparison between the results of
Amsterdam and Grenoble

This chapter compares the results of the social survey and the Focus groups in Amsterdam and
Grenoble. It must be noted that the social demographics of the interviewees in both cities varied
substantively. In Amsterdam, a majority of the respondents were private homeowners, with,
therefore, a minority of the respondents being social housing tenants. On the other hand, in
Grenoble all refurbishments occurred in social housing, meaning that all respondents to the
questionnaire were social housing tenants. Similarly, in Grenoble in-depth interviews were
conducted with the ‘field professionals’ responsible for executing the renovations, while these
interviews were not held in Amsterdam. Therefore, in order to effectively compare Amsterdam’s
results with Grenoble, this analysis will focus mainly on the responses of social housing tenants,
wherever possible. Sometimes this will not be possible, because the Amsterdam analysis does not
distinctively differentiate between private homeowners and social housing tenants for every
‘question’. Furthermore, some other interesting results could come forward when comparing the
‘general’ results in Amsterdam with Grenoble. However, it must be noted that these differences
make it difficult to make general conclusions. Therefore, we have to be extremely careful to not
exaggerate the comparison between the two projects, in order to avoid as much bias as possible. […]

5.1.

SOCIAL CONTEXT OF PARTICIPATING NEIGHBOURHOODS

5.1.1. Amsterdam

The initial aim of the City-zen project was to have all renovation projects to be located in Amsterdam
Nieuw-West, but due to the lack of eligible projects in this area, projects throughout the city were
funded. The city’s housing market is dominated by the A10 ring road. Within the A10 ring road, there
is a strong increase in higher educated households and individuals, with incomes. Competition is
high, and social housing within the ring road has shrunk considerably.
Outside the A10 ring road, social housing is more common. However, demand is still exceeding
supply, and part of the released social housing stock is reserved for individuals with refugees status
and people with a medical indication. Therefore, people with a small budget, looking for an
affordable home are often forced to look for housing options outside the Amsterdam Municipality.

DELIVERABLE D8.4 | PU public
p. 38

City-zen – GA n° 608702

Figure 22. Map of the city of Amsterdam and surrounding areas. It contains the distribution of
locations of buildings renovated throughout the City-zen. The red circle indicates the Nieuw-West
area
Figure 22 contains the locations of the houses and buildings renovated throughout the City-zen
project. The red circle indicated the location of Amsterdam Nieuw-West, where the social housing
project were located. See Deliverable D8.2 ‘Societal monitoring in Amsterdam’ for a detailed
overview of the social context in Amsterdam Nieuw-West.
5.1.2. Grenoble

The City of Grenoble is divided into 14 distinctive neighbourhoods. There is a symbolic border
between the north of the city, which is predominately inhabited by the middle and upper class, and
the south, which is inhabited by individuals of a lower economic status. It was a conscious decision to
include projects in what are generally are considered ‘difficult neigbourhoods’ in the City-zen project.
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Figure 23. Map of Grenoble with the demonstration sites indicated
Figure 23 indicates the locations of the renovation buildings throughout Grenoble. See Deliverable
D8.3 ‘Societal Monitoring in Grenoble’ for a detailed overview of the social context in the respective
neighbourhoods.

5.2.

RESULTS OF THE SURVEY

5.2.1. Methodology

The methodologies used to distribute the survey and analyse the results differed wildly between
Amsterdam and Grenoble. Whereas Amsterdam took a more scientific approach, Grenoble focussed
more on the process of interaction with the inhabitants. Because of this, the analysis of the
questionnaires differed between the two demonstration sites as well. In Amsterdam, the
questionnaires were distributed among the participants of the City-zen project through email. The
analysis mainly described the numerical responses of the inhabitants. Therefore, the deliverable
contains a detailed, quantitative description of the motivation of the inhabitants to participate in the
City-zen project. Furthermore, the deliverable describes in great detail the various measures
implemented, and the satisfaction of the participants with these measures.

DELIVERABLE D8.4 | PU public
p. 40

City-zen – GA n° 608702

As mentioned, the city of Grenoble focussed more on the interaction with the inhabitants. Before the
renovations, 2 surveyors of the city actively tried to recruit people to fill in the surveys. After the
refurbishment were completed, the city, with the help of ALEC, had 7 surveyors in the field. These
surveyors were also able to help inhabits with filling out the questionnaire whenever necessary. In
Minstral, door-to-door interview approach was employed to gather results. the results are more
qualitative and descriptive with regards to the general atmosphere and attitudes in the various
buildings. It was also necessary to adapt the survey designed by the Technical University Delft to a
French-speaking audience with a low level of education. This was necessary as the original survey
was targeted at owner-occupiers engaging with renovations. However, in Grenoble, the participants
were social housing tenants who have been through multiple renovations.
5.2.2. Demographics of the respondents

In Amsterdam, a large proportion of the respondents was male and have a Dutch background.
Furthermore, the majority of the participants is educated to a tertiary level, with most of the
respondents being educated to (pre-) university level or receiving vocational training. Noteworthy, a
significant portion of the participants worked in relevant fields, such as in energy supply or
construction. It must be noted, however, that these results are not split between the private
homeowners and (social housing) tenants. On the other hand, the sex of respondents in Grenoble
was more mixed, with both males and females responding to the questionnaire. Although most
inhabitants considered themselves French, participants responded to belong to a wide variety of
ethnicities. Many of the respondents were either unemployed or retired and
5.2.3. Involvement with the City-zen process

The experience of engaging with the City-zen participants varied wildly. The experience in
Amsterdam showed that engaging with the private homeowners was relatively easy, a large
proportion of the private homeowners completed the survey. However, at both sites, engagement
with (social housing) tenants proved to be problematic throughout the entire City-zen process. It was
difficult to generate responses to the questionnaire and in Grenoble little inhabitants attended the
meetings organised by ALEC. Similarly, in Grenoble, the inhabitants reported to be unaware of the
renovation process, and their lack of engagement with the renovations. In Amsterdam, this
translated in to the social housing tenants to be less satisfied with the results of the renovations.
Furthermore, some inhabitants reported to be completely unaware of the renovations occurring.
That being said, the team in Grenoble was able to engage with the citizens more effectively when
employing the door-to-door interviewing methodology and when they changed their communication
strategy to be more oral, informal, and local. This resulted in the number of responses after the
renovation to be significantly higher than before the renovation. Furthermore, this approach,
organised at the entrance of the building, allowed for discussions, raised awareness of the
renovations amongst the inhabitants, and gathered their opinions on the process. During the
interviews it became obvious that a significant portion of the inhabitants considered the
questionnaire too long and too complicated. No similar response was noted in Amsterdam, but it
could be a reason why the response rate among the social housing group was relatively low
compared to the private homeowners. The private homeowners completing the surveys was a
mandatory step in the City-zen process, and were thus obliged to fill in the questionnaire, even if it
was too complicated.
However, both at Amsterdam and Grenoble a select group of tenants were more actively involved in
the renovation process. These citizens were able to minimally influence the renovations by being
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allowed to select several measures to be executed in their houses. In Amsterdam, those tenants
which were involved in the renovation project were reportedly equally satisfied with the results of
the renovation as the private homeowners, whereas uninvolved participants were significantly less
satisfied. This is similar to the results in Grenoble: those inhabitants of Clément Bayard who were
able to influence their interior reported a noticeable improvement.
This suggests that future projects have to be thoughtful about the way they want to engage with
citizen who are not voluntarily participating in renovation projects. It appears that providing
inhabitants with the means to somewhat influence the types of measures taken in their homes
increases at least the satisfaction with the renovation results. Furthermore, finding the right balance
in the questionnaire on the number and complexity of the questions could significantly improve the
willingness of inhabitants to complete the survey. Additionally, such engagement could also prove
beneficial for the way inhabitants interact with their new living environment. In Grenoble, it was
noted that the participants did not alter their behaviour sufficiently after the renovations. The team
concluded that it would be necessary to involve citizens more throughout the project, to ensure that
everyone is aware of the common objective of improving the energy performance of the building.
This will also allow for a proper explanation of the newly installed equipment, such as smart meters.
This is necessary, since inhabitants in Grenoble indicate not to be aware or not to be using their
smart meters.
5.2.4. Experiences and results

In Amsterdam, the private homeowners reported to be motivated by economic benefits, increased
living comfort, as well as the desire to be more sustainable when they decided to renovate. In
general, the private homeowners were more satisfied with the results overall. Furthermore, after the
renovations, the private homeowners more often report sustainability, both being less polluting as
well as being eco-friendlier, as a perceived benefit. This while reducing the energy bill is rated equally
amongst both groups. Between Amsterdam and Grenoble, similarities can be drawn between the
expectations with regards to the renovations. In Amsterdam, inhabitants expected economic benefits
of the renovations, for example by decreasing their energy bills. After the renovations, the (social
housing) tenants are reportedly satisfied with the increased living comfort and the lowering of the
energy bill. Similarly, inhabitants in Grenoble expected a decrease of the energy costs, an
improvement of living comfort, and an improvement of the aesthetics. After the renovations, the
inhabitants of Clément Bayard reported a noticeable improvement of the interior of their
apartments. However, it also became obvious that there was a lack of knowledge on the side of the
inhabitants of their energy environment and their ability to control their consumption. Inhabitants
were unaware how to use certain equipment and how the usage of this equipment could control
their energy consumption.
This suggest that the private homeowners perceive the benefits of the renovations differently from
the social housing tenants. Whereas the private homeowners focus on sustainability, and improved
comfort as well as financial benefits, the focus of social housing tenants is on reducing the energy bill
and improved comfort. Future renovation projects should thus consider the type of inhabitant they
are dealing with, when developing a strategy to motivate inhabitants to partake in renovation
projects.

5.3.

RESULTS OF THE FOCUS GROUPS

This section compares the results of the Focus Groups/Energy Talks in Amsterdam and Grenoble.
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5.3.1. Methodology

In Amsterdam, AIM organised two focus groups: one on 18 June 2018 which was targeted to the
private homeowners, and one on 10 October 2019, which was organised for the social housing
tenants. The meetings were constructed around a deep conservation about personal motivations to
participate in the City-zen process, learning and recommendations. In Grenoble four focus groups
were organised: 18 June, 21 June, 12 September, and 20 September.17 The municipality of Grenoble
was able to play into the specificities of each district and of already existing local dynamics – social
landlords and Houses of Inhabitants – to effectively mobilise inhabitants. Furthermore, the team
collaborated with the Agence Locale de l’Energie et du Climat (ALEC), which is an association which is
specialised in energy issues and raising awareness among residents. Therefore, ALEC had experience
with organising participatory workshops for inhabitants. It appears that making use of existing social
networks was an effective way of attracting inhabitants to the Energy talks. The meeting was
organised according to the ‘meta-plan’, a participative animation technique that allows the facilitator
to quickly start a dialogue between the participants. Providing such a platform allowed for a
structured discussion, enabling all participants to share their experience. This also meant that the
Energy Talks were easy to replicate numerous times.
5.3.2. Participants

The first energy talk in Amsterdam was organised for the private homeowners – the attendees were
mainly male, highly educated, and a Caucasian background. The second energy talk was organised for
the social housing tenants. There were only three attendees, all female. They were representatives of
the housing councils. In Grenoble, the four energy talks were attended by 10 participants per talk –
most attendees were female. What is especially noteworthy is that the majority of the participants
did not live in housing renovated during the City-zen project. The fact that in Amsterdam more
private homeowners attended the energy talks, compared to the social housing tenants could again
be explained by the intrinsic motivations the homeowners had to participate in the project. However,
it is interested to note the difference between the social housing tenants in Amsterdam and
Grenoble. Whereas in Amsterdam the talks were not particularly well attended, in Grenoble the
opposite was true. Although the majority of the participants were not in any way involved in the Cityzen process, they still decided to show up and participate in the events. This could be a major
indication of the successful approach Grenoble employed to attract citizens to the energy talks.
5.3.3. Results

Generally speaking, the participants in Amsterdam were satisfied with the process of the City-zen
process. Especially the efforts and communication of the City-zen team in Amsterdam was
applauded. That being said, the social housing tenants made some critical comments with regards to
the actual renovation process. There were multiple difficult discussions between the housing
cooperation and the inhabitants on the renovation process. Furthermore, the participants show a
mix of awareness on the benefits of the renovations. While some benefits, such as increased
comfort, are noted, others, like a decrease in energy bill, is not always noted. This resonated with the
feedback that was received in Grenoble during the social monitoring interviews, were participants
were not always aware of the technological improvements after the renovations.

17

See Deliverable 8.7 ‘Methodological guide for the implementation of participatory workshops for a
more detailed overview of the methodology used to set up the Focus Groups in Grenoble
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The private homeowners noted the importance of the subsidy and concluded that without it, it
would have been impossible to execute the renovations. Considering that the majority of the
attendants in Grenoble were not part of the City-zen project, the focus of the discussion was more
geared towards general concerns of sustainability, rather than evaluations of the project.
Participants in both cities expressed their motivation to learn more about sustainability. In
Amsterdam, the living boat owners decided to organise their own event to teach other people about
renovating living boats. In Grenoble, the participants requested information about follow-up events,
and organised their own ‘tips and trick’ workshops. However, participants also noted that there are
some major struggles inhibiting them to become even more sustainable. In Amsterdam, the
participants noted lack of knowledge. This was reiterated in Grenoble, where participants also noted
financials as a major struggle.
Overall, the results of the Energy Talks show that once individuals are motivated to participate in
event, they are happy to discuss their visions about the environment and they are keen to learn more
and attend future events. Especially the efforts of inhabitants in both cities to organise their own
events are noteworthy.
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CHAPTER 6 – Conclusion

6.1.

MAIN CONCLUSIONS

It was difficult to gather all relevant data, especially the economic data on energy related investment
costs. Although all receipts were available, it was often not completely clear what which costs were
included – for example installation costs or additional equipment installation.18 Furthermore, there
was no information available on the increased values of properties. This means that even though it
was possible to provide information on the economic implications of the renovations, it was
impossible to draw a comparative conclusion. Rather, this conclusion discusses the benefits and
drawbacks of each separate process.
For the Business as usual comparison in the Netherlands, the energy bill for social housing tenants is
lower than the average Amsterdam energy bill. On the other hand, for private homeowners, the
energy bill is significantly higher than the average Amsterdam energy bill. There is no conclusive
evidence why this is the case, but this difference could simply be caused by the difference in house
size. When it comes to social aspects the City-zen participants do not differ much from the BAU
respondents when it comes to environmental perceptions – expect for the fact that the City-zen
participants believe they showcase more sustainable behaviour than other people, compared to the
BAU case. This suggests that there are other factors which differentiate the City-zen participants,
such as income bracket. If this is true, this would be extremely problematic, considering that the Cityzen participants already indicated that the subsidy was vital for the execution of the renovations.
Governments need to start actively looking for ways to make renovations affordable for lower
income brackets.
The business as usual comparison in France indicate that the energy consumption pattern of the Cityzen participants differs from the general population in Grenoble. Due to the low electricity prices in
France, it would be expected that electricity would make up a large share of the overall energy
consumption of the participants. However, the opposite is true, with gas making up a large share of
the energy consumption. In the end, this has no real financial implications for the City-zen
participants, since their energy bill is similar to an average Grenoble household.
When it comes to financial implications of the renovation, initial investment costs for energy related
measures in renovations are high. The respective investment costs for all electric homes are
€111.82/m2 and for hybrid homes €158.32/m2 – and payback times, especially without the City-zen
subsidy are long. Combined with the fact that the private homeowners all belonged to the highest
income bracket, supports the conclusion that the subsidy did not become available for the lower
income brackets.
Financial limitations and lack of knowledge are amongst the main inhibitors for people to become
more sustainable. In Grenoble, participants reported that buying organic products, travelling by
public transportation and using an electric vehicle are all difficult, and relate this limitation to lack of
financial capabilities. In Amsterdam, private homeowners reported that there was not sufficient
18

Some technologies, e.g. a heatpump, require other technological alterations, like the installation of new
radiators.
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information available on the benefits of energy related measures. Often, they were left guessing for
the most beneficial methodology, and they would have expected more support from the
Municipality on these topics.
The comparison of the monitoring process in Amsterdam and Grenoble was difficult, since the
respective teams employed different methods to gather responses, the demographics of the groups
differed from each other, and the methodology of reporting results were very different. Although it is
understandable that both demonstration sites have opted different methodologies in the social
monitoring, it does make it difficult to compare the actual results of the monitoring. On the other
hand, the different processes have provided interesting results in their own right. Amsterdam’s
‘scientific approach’ provided an interesting insight in the satisfaction of inhabitants with various
elements of the renovation. On the other hand, Grenoble’s City-zen focussed approach provided
interesting insight on how to communicate with social housing tenants during renovation processes.
It is difficult to engage with inhabitants who have no influence on the renovation process. Efforts in
Grenoble suggest that non-traditional methods of engagement are necessary, by actively looking for
input from inhabitants (for example by a door-to-door interview methodology, or by actively
surveying at the entrance of a building). Furthermore, the questionnaire was considered a
problematic factor. In Amsterdam private homeowner responses were much higher than social
housing tenants - likely because the private homeowners were obliged to fill in the survey. In
Grenoble inhabitants actively voiced their dislike for the questionnaire and the team was required to
adapt to survey to gather responses. This is especially relevant considering the enthusiasm social
housing tenants showed for sustainable initiatives and events. People are keen to learn more about
sustainability but need relevant resources. In Amsterdam, this enthusiasm resulted in the living boat
owners organising their own event to share their gained knowledge with the wider public.

6.2.

TECHNICAL, ECONOMIC AND SOCIAL LESSONS LEARNED AND RECOMMENDATIONS

6.2.1. Technical lessons learned and recommendations

Knowledge is just as powerful as technical improvements. The focus of the project on enhancing the
energy performance of housing through technical improvements is not sufficient to change
participants behaviour completely. Although many participants believe that the renovations have
made them more sustainable, in both Amsterdam and Grenoble some inhabitants reported to be
either unaware of the renovations, or to not know how the new equipment in their apartment
worked. As the team in Grenoble became aware of during their door-to-door interviews, this lack of
knowledge can even lead to counterproductive behaviour and higher energy consumption.
Social housing tenants care about comfort. In both cities, social housing tenants reported to be
satisfied with the improvement comfort. They are less concerned with being more sustainable,
although financial benefits are a positive for them as well.
Recommendations: ensure that inhabitants are aware of how the new equipment in their apartment
works. When renovating social housing, focus on explaining the potential of improved comfort.
6.2.2. Economic lessons learned and recommendations

The social monitoring process in Amsterdam showed that a majority of the private homeowners
belong to a high-income bracket. Due to the structure of the subsidy, only 50% of the energy related
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measures were covered by City-zen funding. This means that it is likely that the subsidy was less
accessible for households in a lower income bracket. Furthermore, during the Energy Talks, it was
concluded that the subsidy was vital for the execution of the renovations. This means that from an
economic perspective lower income brackets are likely not able to renovate their properties.
Considering the huge potential of energy savings in the living environment, future subsidy projects
need to become more attractive for lower income brackets. It would be interesting to look at the
Mur|Mur 2 project in Grenoble, which appears to be targeted at this issue, to see what learning have
come forward from this.
Economic benefits are an important consideration through the renovation project. Both private
homeowners, as well as social housing tenants are expecting economic benefits from the
renovations. However, when looking at savings at the energy bill and pay back times, it becomes
obvious that especially private homeowners overestimate the economic benefits of these two
factors. That being said, future projects should monitor the value increase of property to have a
better understanding on the financial motivations of homeowners.
It is easy to get lost in financial data. It is important to keep a close eye on the numbers, especially
when considering energy related measures. This, because it is not always clear which costs are
exactly included.
Recommendations: focus on enabling lower income brackets to renovate their homes by making
subsidies more accessible to them. Take increase in property value into consideration to get a better
insight in financial motivations. If projects want to get insight in the exact investment costs of energy
related measures, a clear methodology of reporting should be established.
6.2.3. Social lessons learned and recommendations

It is important to keep the demographics of the target audience in mind when trying to engage with
inhabitants. Private homeowners respond well to traditional communication methods, such as emails
throughout the renovation process – likely because they voluntarily engaged in said project. Social
housing tenants on the other hand, require a different approach. The approach taken in Grenoble –
focus on face to face contact in the renovated buildings - proved to be successful. Although this
approach seems to be successful, future projects taking this approach must be aware of the higher
workload that comes with this approach. Similarly, the responsiveness to the survey of the social
housing tenants was quite low. Participants in Grenoble indicated that the survey was too long and
complicated. In the end it was necessary for the French team to alter the survey to become more
accessible. It is likely that the difficulty of the survey explains the low response rate of the social
housing tenants in Amsterdam. Similarly, during the gathering of the responses for the BAU,
respondents indicated that the survey was quite difficult. Another factor which improved the
engagement process with social housing tenants was the ability to influence the renovation process.
A select group tenants, both in Amsterdam and Grenoble, was able to exert influence on the results
of the renovation. Both groups indicated to be more satisfied with the renovations, and it was easier
to communicate and engage with these citizens.
City-zen participants in Amsterdam do not seem to differ that much from the BAU respondents from
a behaviour perspective. There are other factors which are inhibiting other people to start their own
renovation process. The energy talks indicate that lack of knowledge and financials are the main
limitations to become more sustainable. The enthusiasm of participants during the energy talks also
shows that once people are motivated and interested in sustainability, they are happy to learn more
and attend more events.
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Recommendations: Keep the target audience in mind when developing a questionnaire and ensure it
is not too difficult. Give social housing tenants a voice during the renovations, especially since
examples in Amsterdam also show that social opposition of social housing tenants can have major
impacts on renovation projects.19 Although face-to-face communication takes much more time and is
more expensive, it is worth considering this option, since the benefits of such an approach are clear

19

Eigenhaard (Housing cooperation) had to cancel their renovation plans in the Wegenersleeswijk
neighbourhood, due to unsatisfaction of inhabitants (See Article: https://www.nul20.nl/eigen-haard-moetrenovatieplan-wegener-sleeswijkbuurt-aanpassen).
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ANNEX A – QUESTIONNAIRE – QUESTIONS ON
ENVIRONNEMENTAL ATTITUDES AND BEHAVIOUR

Questions on environmental perceptions
• Limit: We are approaching the limit of the number of people the earth can support
• Adaption: Humans have the right to modify the natural environment to suit their needs
• Interfering: When humans interfere with nature, it often produces disastrous consequences
• Resourcefulness: Human ingenuity will ensure that we do not make the earth uninhabitable
• Abuse: Humans are severely abusing the environment
• Resources: The earth has plenty of natural resources if we just learn how to develop them
• Right to exist: Plants and animals have as much right as humans to exist
• Impact: The balance of nature is strong enough to cope with the impacts of modern
industrial nations
• Laws of nature: Despite our special abilities humans are still subject to the laws of nature
• Overreacted: The so-called ‘ecological’ crisis facing humankind has been greatly exaggerated
• Spaceship: The earth is like a spaceship with very limited room and resources
• Ruling: Humans were meant to rule over the rest of nature
• Balance: The balance of nature is very delicate and easily upset
• Learning: Humans will eventually learn enough how nature works to be able to control it
• Catastrophe: If things continue on their present course, we will soon experience a major
ecological catastrophe
Questions on behaviour: consumption
• Shopping bag: Bring my own shopping bag
• Separate waste
• Buy sustainable: Buy vegetarian, local, or organic/fair trade food
• Recyling: Look for was to reuse thing
• Encouragement: Encourage friends and family to recycle
Questions on behaviour: water and electricity
• Appliances: Not leave appliances on standby
• Lightbulbs: Use energy saving light bulbs
• Heating down: Turn down the heating when nobody is in the room
• Full washing machine: Use only a full washing machine
• Tap water: Take showers of less than 5 minutes
Questions on behaviour: Transport:
• Electric/hybrid car: Use an electric (hybrid) car
• Public transportation: Use public transportation instead of a regular car
• Soft transportation: Travel by bike or foot
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