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1. Presentation of SMART-UP Project 

The overarching aim of SMART-UP is to encourage the active use of smart meters and in-home 
displays (IHDs) by vulnerable customers suffering from energy poverty1, in those Member States 
where the roll-out of smart meters has been embarked upon. Indeed, previous studies have shown 
that smart meters do not lead to energy savings in the residential sector unless households actively 
use them and are encouraged to modify their everyday practices. Our project intends to fill in this 
gap, while also raising awareness on demand response services. 

SMART-UP is developing a training program for installers, social workers and other frontline staff 
in contact with vulnerable people, so that they can inform vulnerable consumers about the benefits 
brought about by smart metering and energy efficiency. SMART-UP will also train outreach staff on 
how to advise vulnerable households on how to use their smart meter and In Home Display (IHD) 
units (where fitted) to best effect, each time they are in contact with them. This will ensure that the 
vulnerable and low-income householders receive one-to-one and on-going support. 

The training packages were tested and improved before dissemination amongst the major 
stakeholders involved in smart meter deployment (DSOs, energy utilities, installers…). Between 50 to 
140 installers or other frontline staff received training in each project partner’s country. Each of them 
delivered face-to-face advice to 10 to 20 households, in order to reach 1,000 households in each 
country. DSO and energy utilities (depending on the national context) were involved to provide the 
necessary support for this experiment and to ensure further dissemination of the training packages. 

Besides empowering vulnerable consumers, the project served to get some feedback on their 
specific needs and on the ways to appropriately communicate with them and help them take profit 
of smart metering. The project also helped to gather data on how much energy could be potentially 
saved when vulnerable householders are empowered to make the best use of the opportunities that 
smart metering offers. 

2. Workpackage 3 - Context and Objectives 

Work Package (WP) 3 titled “Adaptation of energy monitoring tool” ran from months: 1-31, and 
was lead by Projects in Motion (PiM) in collaboration with ALPHEEIS, NEA, ECOSERVEIS and AISFOR. 
The main aim of this WP was to review existing paper-based energy monitoring tools developed 
elsewhere and to adapt these to an easy-to-use tool suitable for the target group of vulnerable 
consumers and people at risk of fuel poverty. This tool effectively helped targeting 
households/consumers to monitor their consumption over the course of the project and beyond. 

In view of the above, a paper-based tool in the form of an energy diary was deemed necessary in 
order to provide an inclusive and accessible way of self-reporting where households could record 
their individual activities. As such, the energy diary wanted to serve as a  cost and time-effective 
method for studying energy activities, and also a non-intrusive method of gathering respondents‘ 
data. Other advantages of taking this approach were to include collecting energy-related activities in 

                                                        

1 Energy poverty, often defined as a situation where individuals or households are not able to adequately heat or provide other 
required energy services in their homes at affordable costSource. Insight_E (2015). Energy poverty and vulnerable consumers in the 
energy sector across the EU: analysis of policies and measures 
http://www.science.smith.edu/~jcardell/Courses/EGR325/Readings/EU%20EnPov.pdf 
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greater detail across all ages, and helping households to better understand their energy use. 
Representatives of the stakeholders previously identified (WP2) where invited to national steering 
group meetings to review the adapted tool and to receive training in its proper use with the target 
group. The feedback received at the steering group meeting and training fed into the final version of 
the adapted monitoring tool. However, the roll out process was different in each country and the 
way stakeholders reached vulnerable consumers varied from one region to another. Delays in 
undertaking the validation and training sessions where noted across all the participating partners and 
this is primarily due to delays in signing agreements with the stakeholders required in WP2. This delay 
was predicted and is in line with the potential risks indicated in the Grant Agreement. WP2 involved 
the identification of key stakeholders (installers and front-line staff) and to reach agreements in 
principle of their support and participation in this project. The objective of this Work Package was to 
ensure appropriate stakeholders were involved form the start and that all the legalities (agreements 
between installers, front-line staff and project partners) were addressed, agreed and signed at the 
beginning of the project. The tasks for WP3 as listed in the Grant Agreement include:  

§ Task 3.1 - Review and adaptation of energy consumption monitoring tool for vulnerable                  
consumers 

§ Task 3.2 - Organise and host a stakeholder training and steering group meeting 
§ Task 3.3 - Refine the energy data review tool 
§ Task 3.4 - Initial and on-going support to stakeholders and target group 

Deliverable 3.3 which is the focus of this report, details the work undertaken for Task 3.1, Task 
3.2 and up to a certain extent Task 3.3, which are explained in better detail below. It is important to 
note that the above tasks were undertaken in the same order above so as to keep a structured 
approach towards the development of the tool, its validation by stakeholders and ultimately its use 
in the field. The execution of the above tasks is documented in the following list of deliverables as 
listed in the Grant Agreement: 

§ D3.1 Report on stakeholder training event in each country (Public - Due Month5) 
§ D3.2 Energy consumption and review tool for vulnerable consumers (Public - Due Month 6) 
§ D3.3 Feedback on energy monitoring tool (Public - Month 31) 

Task 3.1 (D3.2) undertook a comprehensive review exercise of existing paper and Excel-based 
energy monitoring tools in order to create an energy diary specifically designed thinking about the 
end-user: vulnerable consumers. The intention was that this paper-based energy diary was used to 
help vulnerable households monitor and document their energy consumption in a simple format, 
thus enabling them to understand their consumption and to take corrective action where possible 
towards energy use reduction. The tool was intended to reflect the different local necessities in 
relation to the technical outputs of smart meters in different partner Member States; and to be 
accessible to potential low literacy levels. Consequently the paper tool devised remained user-
friendly and simple, while at the same time ensured that readings displayed on the meter could be 
easily recorded, and quickly converted to easy and visual statistics over time. The tool was adapted 
by each partner country to reflect the data output choices of the smart meters adopted in that 
country, in relation with national/regional energy tariff regimes. The WP Leader was responsible for 
producing the literature review, and producing templates of the tool which was capable of ensuring 
comparable results across all participants, while following/reporting progress across the various 
project partners. 

SMART-UP attempted to leverage the current roll-out of smart meters across 5 partner countries, 
in order to enable vulnerable households leverage the opportunities provided by smart metering and 
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real-time energy consumption patterns. However, even though many people have embraced online 
and electronic communication, some groups of people are slower to change (Boyer et al., 2001),2 
such as the elderly; people not familiar with new technology; or people who do not have a computer 
or android device, possibly for financial reasons. This means that the use of smart metering might 
exclude certain groupings, especially if respondents do not have access to computing equipment or 
Internet access (Mehl & Conner, 2012).3 Paper-based energy diaries have been widely used because 
they do not need equipment, minimum training is required, they are easy to use; and are portable 
(Joeri et al., 2013).4 It is important to note that even where digital recording is possible, paper-based 
diaries may still be useful because it allows to easily write down data. This last point is particularly 
relevant to vulnerable households which tend to be somewhat afflicted by digital-divide and illiteracy 
(United Nations 2012).5 

3.1 2.1 Objectives of Deliverable 3.2 

Deliverable 3.2 titled “Energy consumption and review tool for vulnerable consumers” 
documents the literature review undertaken in order to develop the paper-based energy diary. The 
aim of this review was to build on any previous work in the development of these tools, and to adapt 
that knowledge to vulnerable households. This document summarises the main outcomes from this 
review, and any potential limitations. It also presents a first few drafts of this tool, which is then 
adapted to the partner country specificities, and eventually trialled with local stakeholders as part of 
the efforts of Task 3.2 - Organise and host a stakeholder training and steering group meeting, and 
eventually lead to further improvements or changes as part of Task 3.3 - Refine the energy data 
review tool. As mentioned earlier, D3.2 also reports on overlaps between other Tasks, namely: 

§ Task 3.1 - Organise and host a stakeholder training and steering group meeting 
§ Task 3.3 - Refine the energy data review tool 
§ Task 3.4 - Initial and on-going support to stakeholders and target group 

In order to explain the context of the objectives, Task 3.3 creates the basis for the following tasks 
proposed in the WP3 objectives of the Grant Agreement: 

“Task 3.3 - Refine the energy data review tool 

Each partner will be responsible for the refinement of the tool for his/her country, with guidance 
provided by the WP leader. This refinement will be based on the findings and feedback received from 
the steering group meetings and trainings. Particular attention will be given to reach a good balance 
between usability of the tool, the level of detail required to adequately inform consumers about their 
consumption and ways of how to save energy. They will also pay specific attention to users’ literacy 
and numeracy levels. 

Role of partners: Refine the analytical tool that will be used in each country.” 

                                                        
2 Boyer, K., Olson, J., & Jackson, E. (2001). Electronic surveys: Advantages and disadvantages over traditional print surveys. Decision 
Line, 32(4), 4–7. 
3 Mehl, M., & Conner, T. (2012). Handbook of research methods for studying daily life. New York, USA : The Guilford Press. 
4 Minnen, J., Glorieux, I., Tienoven, T., & Weenas, D. (2013, March). MOTUS: Modular online Time-Use Survey. Paper presented at the 
NTTS 2013- New techniques and technologies for statistics conference, Brussels, Belgium. Retrieved from http://www.cros-
portal.eu/content/motus-modular-online-time-use-survey-joeri-minnen-et-al  

5  United Nations. E-Government Survey (2012). Chapter 5 Bridging the digital divide by reaching out to vulnerable 
populationshttps://publicadministration.un.org/egovkb/Portals/egovkb/Documents/un/2012-Survey/Chapter-5-Bridging-the-
digital-divide-by-reaching-out-to-vulnerable-populations.pdf 
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“Task 3.4 – Initial and on-going support to stakeholders and target group 

Partners will ensure adequate on-going monitoring of the use of the tool is in place and instruct 
frontline staff (meter readers, installers, social workers etc.) on its proper use when approaching 
vulnerable consumers. Particular attention will be given to literacy and numeracy issues when 
providing guidance on its use. The WP leader will produce a feedback form that will be circulated to 
frontline staff by each partner to monitor and record any potential problems and initiate corrective 
action if necessary. 

Role of partners: Contribute to on-going support in his/her country.” 

3.2 2.2 Objectives of Task 3.3 and Deliverable 3.3 

Deliverable 3.3 is a public deliverable for the obligations under Task 3.3 – “Refine the energy data 
review tool.” Task 3.3 commits each partner to refine the paper-based energy diary developed in Task 
3.1, and reported in D3.2. The aim of D3.2 was to provide an improved but simple energy diary in 
order to help vulnerable households monitor and document their energy consumption in a simple 
format, thus enabling them to understand their consumption and to take corrective action where 
possible towards energy use reduction. Particular attention was given to reach a good balance 
between usability of the tool, the level of detail required to adequately inform consumers about their 
consumption and ways of how to save energy. It also paid specific attention to users’ literacy and 
numeracy levels. 

This deliverable (D3.3) elaborates further on D3.2 and discusses lessons learned from the energy 
diaries used, based on the findings and feedback received from the steering group meetings, training 
and interviews to social workers and their managers. Furthermore, completion of all the above tasks 
and deliverables in WP3 will lead to the successful achievement of Milestone 2 (MS2) titled 
‘Validation of the energy monitoring tool in each country’ in the SMART-UP project. The role of 
partners in this deliverable is specifically to “Refine the analytical tool that will be used in each 
country.” 
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3. Partner country results and uptake of the energy diary 

In social sciences, time-use survey or paper-and-pencil energy diary research is one of the most 
profound and valuable ways to capture human behaviour as opposed to any other social-scientific 
research method (e.g. retrospective questionnaires) (Minnen et al. 2014). 6  Time or energy-use 
research derives its strength from a sequential, activity-based registration method, including the 
context of each activity. However, there are two major disadvantages that come with paper-and-
pencil energy diaries, namely the costs and the highly demanding prompting required in order to 
capture meaningful sample data. These high costs stem from the necessity of face-to-face 
explanation of the diary procedure by social workers, the coding and conversion of the paper-and-
pencil diaries to a digital database and the data cleaning process. The second disadvantage of energy 
diaries is the intensive maintenance and commitment of the diary which is expected from the 
households to note their daily activities every day and several days a week, for an extended period 
of time, with little back in return.  

However, project results suggest that energy diaries are possibly not well suited for analysing the 
effect of energy advice or improving new learning amongst the most deprived households, and are 
of limited use when attempting to instil meaningful change in behaviour. As smart meters continue 
to become more prevalent, remote and larger datasets should become easier, but remain plagued 
by increasing privacy concerns. This is especially the case with the deprived households, where 
privacy and stigmatisation remain a real concern, and can only be addressed by the anonymisation 
of data on the participants’ behalf which in itself limits the usability of this data in providing 
customised advice and energy modelling and does not provide many details which would be useful 
in creating models which can predicting the impact of changes in technology, policy, or demographic 
and life-style changes. The following section reports the success or limitations of the energy diary 
exercise across the six partner countries in the SMART-UP consortium. 

3.3   France  

In France, the energy diary was included in the booklet given to households during the visit. The 
booklet explained how to use the energy diary and understand the electricity bill, and how to read 
the smart meter. The document was developed by Alphéeis and was validated by EDF, ENEDIS, the 
social workers association (UNCCAS) and social landlords (Côte d’Azur Habitat, VAR Habitat, HMP, 
Habitat du Gard). The training of social workers emphasised the use of the energy diary to make sure 
that social workers would be able to explain exactly how to use it. 

The majority of social workers considered this tool to be easy to use and useful for raising 
awareness within households, and allowed them to monitor their consumption. However, the first 
visits taught us that smart meters were rarely accessible to households. They were in most cases 
located outside the housing on bearing and typically in closed cupboards. Therefore, most 
households did not have the opportunity to read their consumption on the meters. Consequently, 
most of the people could not use the energy diary in practical terms. 
  

                                                        

6 Joeri Minnen, Ignace Glorieux, Theun Pieter van Tienoven, Sarah Daniels, Djiwo Weenas, Jef Deyaert, Sarah Van den Bogaert and 
Sven Rymenants (2014). Modular Online Time Use Survey (MOTUS) – Translating an existing method in the 21st century. International 
Journal of Time Use Research 2014, Vol. 11, No. 1, 73-93 dx.doi.org/10.13085/eIJTUR.11.1.73-93  
http://socipc1.vub.ac.be/torwebdat/publications/t2014_73.pdf 
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Only 9 respondents (3,8 % of the 240) to this question n°12 have used the energy diary and only 
2 are still using it to follow their monthly consumption.  

 

Beside the non-access to the smart meter, the main reason to not use the energy diary is that the 
use was deemed to complex. 

 

However, during the visits, the social workers informed households of the possibility of tracking 
their consumption on the ENEDIS website which manages the public electricity distribution network 
for 95% of continental France. 

Two information workshops were organized on the premises of the ADAM association to assist 
households in groups 3 and 4 to register on the ENEDIS portal, and use this online tool to monitor 
their consumption.  

Nonetheless, despite not having used the energy diary, we can still draw some lessons concerning 
the appropriation and use of consumption monitoring devices: 

§ Culturally in France, households are not accustomed to monitoring their consumption on the 
one hand because the invoices are based on estimates and not on actual consumption, and 
that many households (87%) tend to pay their bill monthly and therefore pay the same 
amount every month. 

§ In addition, there is a clear lack of interest and knowledge about energy issues. Households 
often consider their energy expenditure as an unavoidable expense that they cannot control, 
except for the most fuel poor households who manage energy by suppressing their demand. 

§ Households who are interested in reducing their electricity bill, consider the impact of 
behaviour change as low because it only concerns part of their bill in euros, the other part, 
more and more important, is due to various taxes. 
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§ Finally, the most difficult point that we had to face during the experiment was the access to 
the meter. It is, most often, located outside the housing, on the landing, in a closed closet. 

3.4   Italy 

In Italy, the energy diary was not only drafted in order to serve as an energy monitoring tool for 
household consumption, but also as a training tool for consumers on smart meters and electric 
energy tariffs. Input towards the first draft of the energy diary was received during the initial 
meetings with the social stakeholders involved on SMART-UP, and the operators to be trained, in 
order to ensure that their feedback was included in the final draft. Consequently, the final energy 
diary was illustrated in order to indicate clearly how to read the smart meter and energy bills, and 
how to match the readings on the smart meter and the consumption data reported on the bill. The 
energy diary was then covered extensively during the training sessions for the social workers and 
specific trial sessions were undertaken in order to ensure that they understood clearly how to 
complete and maintain the diary. 

The comments of the operators during the training session were mainly positive describing it as 
a simple and easy-to-use tool for vulnerable consumers which would enable them to monitor their 
household energy consumption; especially considering that in Italy the roll-out of the smart meters 
was completed more than 10 years ago. The original roll-out plan unfortunately had two main 
drawbacks for consumers: 

1) the smart meters would be placed in the same location as the previous traditional ones which 
were located in the basement so as to enable their reading on behalf of the energy company 
operator even if nobody was present at home and; 

2) the smart meters installed (now referred to as first generation smart meters for this reason) did 
not include a communication channel with the household to report the real time energy 
consumption data, such as an In-Home Display. It was agreed that the energy diary, if properly 
and regularly used, could provide vulnerable households with the following advantages:  

§ for the person in the household responsible of paying the energy bill, the energy diary can 
represent a tool to monitor the energy consumption and therefore have a reasonable 
estimation of the amount of the coming energy bill, 

§ for all the members of the household, the energy diary can represent a training and 
awareness raising tool on energy consumptions and more specifically on the household 
energy consumption, 

§ for all the members of the household – mainly the youngsters, the energy diary can 
represent a tool to better understand the impact of their energy consumption habits and 
behaviours on the energy bills. 

The energy diary was therefore included in the SMART-UP kit for vulnerable consumers and 
distributed to all the households engaged on SMART-UP. During the delivery of the enhanced advice 
on behalf of the SMART-UP operators to the engaged vulnerable consumers, the operators were 
tasked to explain the diary and to guide the household consumers on its use, underlining the 
advantages of its proper and regular use. Furthermore, the energy diary was also one of the specific 
support actions in the small-scale SMART-UP pilot addressing 60 households in Italy (including 20 
households of the control group. For the small-scale pilot, 20 households (two experimental groups, 
group 3 and 4) not only received the energy diary but were specifically invited to use it and to report 
to the SMART-UP operator feedback. Feedback from all households was collected through an ex-post 
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questionnaire (the standard questionnaire was used to collect feedback form all the households 
engaged whilst feedback for the households engaged in the experimental group 3 was collected 
through a telephone call after 2 weeks from the delivery of the enhanced training and every 3 months 
as well as through the ex-post questionnaire. Feedback for households of the experimental group 4 
was collected through the ex-post questionnaire. 

Most of the households engaged in the large-scale pilot admitted to not having ever used the 
diary because they either lost it, or they were not interested in trying it (without any justification), or 
simply just did not find the time needed to fill it in regularly. Some of them said that they wanted to 
use it but found it difficult to use it because the printed paper format was too small to be filled in, or 
they just were not able to understand the instructions for its filling in. Some of them said that they 
started using it immediately after the visit of the SMART-UP operators and liked the tool and kept 
regularly filling it in.  

All the ten households engaged in the small-scale pilot experimental group 3 admitted during the 
follow-up call after 2 weeks that they had not used the diary. The SMART-UP operator explained 
again its use and the advantages. During the after-care service (telephone calls every 3 months): - 6 
household answered that they were still not using the diary either because they had difficulty in 
reading the smart meter, or because they lost the energy diary and also the second copy sent, or  
were unable to find the time to regularly fill it. Only four households used the diary and they 
considered it to be a useful tool (2 households), or simply because it was compulsory in order to get 
the prizes and gave no particular added-value to the households. 

Four households engaged in the small-scale pilot experimental group 4 admitted that they had 
never used the diary because they had either forgotten about it or lost it, or because they thought it 
was the other person in the family filling it in. Two of the households said that if they had been 
reminded about it they would have used it. Three of the households confessed that they had started 
using it after the delivery of the enhanced advice but were not able to see a positive impact and 
slowly started to stop using it. However, three households said that they had regularly used the 
energy diary during the period of the small-scale pilot and were more aware of their household 
energy consumptions and had adopted also small behavioural changes thanks to the diary. It can be 
concluded that the energy diary did not prove successful in Italy, which may be justified to: 

§ Cultural reasons – Italians have been used to paying their utilities bills without relating the bills 
to the real and actual use of the utility (this cultural barrier has started to change only recently 
with the introduction of prepaid mobile contracts which forced consumers to monitor the 
consumption of the mobile phone to know when the prepaid amount was about to finish). 
Italians are not culturally used to using monitoring tools for their consumptions (also valid for 
other utilities not only energy), 

§ Lack of interest on energy issues – Italians do not consider their energy household consumption 
as a top priority unless in situation of deep energy poverty and highly mistrust anyone advising 
them on energy issues, 

§ Energy bill is made up of several components (including taxes, excises, VAT, recently also 
television tax has been inserted in the energy bill) and therefore a reduction of the energy bill 
(in terms of cost) due to behavioural change can be very low. 

Further to these reasons, it must be underlined (as stated by some householders), that smart 
meters in Italy are difficult to read, either because they are located outside the household (generally 
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in the basement) and because no indications or explanation is provided on the smart meter to enable 
consumers to understand the different readings. To solve these problems, in Italian roll-out of the 
second-generation smart meters has started recently, which includes the installation of a smart 
meter (always in the same location as the previous one) with a communication channel also towards 
the household to enable consumers to install in the household a display showing the real time energy 
consumption data reported on the smart meter.  

3.5    Malta 

Vulnerable households in Malta were identified thanks to our local partners (LEAP and EWA) 
who are tasked with assisting and supporting this cohort. During the meetings with the household 
owners, where the team and the social workers delivered the basic energy advice and undertook 
an electricity bill check, households where also requested to keep the ‘energy diary’ for around 12 
months from the date of the first advice. Malta used the proposed draft template found in the 
Annex, excluding the night-time diary since we there are no such tariffs in Malta. The effort reached 
around 650 households in Malta as at February 2018, and a post intervention questionnaire was 
distributed to around 200 households, out of which 60 households where used as a 
control/experimental group. Only eight energy diaries were returned, and all eight were deemed 
unsuitable for coding and analysis since they were incomplete, sporadic and of poor quality. 
Households clearly met with a range of difficulties in maintaining the energy diary, and with 
understanding their energy system and use. This was mostly attributed to the following reasons: 

1. Vulnerable households were often disincentivised from maintaining records since their 
electricity bills were included in the rent, and they did not necessarily have access to the 
energy meter in the building. 

2. In those cases where households had access to their meters, these are typically not in the 
household itself but at the lower levels of the condominium making it harder for them to 
maintain attention, and remain committed to the data gathering. Households who were 
paying rent that was inclusive of electricity bills had the least incentive to reduce energy 
use. In many cases, they also had very little access to information about their energy 
consumption. 

3. When it was possible to take meter readings, households often got confused on which 
readings to take, which lead to a number of inconsistencies and mistakes in the readings 
presented. 

4. The most vulnerable in many cases were quite uncertain whether they would be able to 
retain their current households and were unsure if they would be around long enough to 
benefit from such a diary. The fleeting and impermanent nature of precarious households, 
the limited access to and understanding of their smart meters, and the lack of ownership 
or control of their housing situation means that most households had a limited interest, 
influence and interest in improving the energy management of their temporary homes.  

5. Since the diary period was of around 6 to 12 months, it is clear that participants became tired 
of keeping records and may become less thorough in their reporting due to fatigue or 
distraction with other priorities in the households.  

6. Respondents were left to their own devices in terms of completing the diary, and it is clear 
that even social workers did not emphasise or prompt the households in order to encourage 
accurate and regular diary entries. This is mostly related to other house visit priorities for 
social workers when visiting households, which typically need to deal with more pressing 
household matters.  
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3.6    Spain 

Based on the tool delivered by PIM, Ecoserveis took the advantage to provide the energy diary 
together with some other tools to encourage energy efficiency in households. The idea behind 
providing the energy diary together with other tools was that, alone as a single tool, the energy diary 
is not attractive enough for families because it means more work for them and on the short term it 
is difficult to see an impact. Therefore, Ecoserveis prepared a package (2000 copies were distributed) 
with the following content: 

§ SMART-UP informative sheet: all houses selected to participate in the SMART-UP project 
received an A4 sheet of paper that explained what SMART-UP was. 

§ SMART-UP informed consensus 
§ SMART-UP energy diary 
§ SMART-UP sticker “I won’t show you my bills, I chose my own energy” 
§ SMART-UP magnet with information concerning night tariff benefits 
§ Photography competition sheet: To promote participation, all participants were eligible to 

win a prize which includes energy efficient appliances (see section 6.1.3). 

The energy diary was a guideline to teach families (1) how to read the smart meter, (2) how to 
read electricity bill, (3) how to request the social tariff, (4) record the energy consumption and (5) 
provide suggestions for safe and efficient use of energy at home. 

 

 

 

 

 

 

Figure 1: Spanish material distributed to households 
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Figure 2: Spanish example of Illustrated energy diary 

 

 

All the content was licenced as Creative Commons (BY NC ND) to make them easily reusable and 
disseminated. 

The different stakeholders involved in SMART-UP found the package valuable and as such they 
decided to print an extra 1000 copies using their own resources. That was a very good starting point 
since the tool seemed useful enough from the technical point of view. Ecoserveis, made an effort to 
put together a user-friendly package with the most important information concerning energy 
management at home. However, as happened in other countries, the results of the second 
questionnaire demonstrated another reality. While around 67% of the frontline workers found the 
guide useful, and 20% very useful, because all the information was clearly explained; most energy 
agents (56%) believe that the households did not or just in some cases filled out the information 
inside the guide either because of lack of motivation or educational and language barriers. 

 

Figure 3: Spanish feedback received on the SMART-UP energy diary 
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A lot
20%

Don't know
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guide)? 
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The main conclusions regarding the energy diary were: 

1. Reported to be a good tool to leave at the house so the families could consult the information; 
2. Could be in other languages so migrant families could benefit; 
3. The energy recording part could be removed since it is hardly used by the households; 
4. Usually older and most vulnerable households were the ones that used the guide the less. As 

one Frontline Workers puts it “the profile of people we work with was not able to fill in the 
information to track the energy consumption” and as such it was not useful for them; 

5. The guide content was very clear and organized and as such the frontline workers suggested 
that it would be a good idea to distribute more copies to other households; 

6. The information could be extended and have multiple guides per topic. 

Summarising, a paper tool to calculate energy consumption does not seem to work on vulnerable 
families. The main barrier is the lack of motivation and the mathematical skills needed to fulfil the 
energy diary. Therefore, Ecoserveis recommends focusing on the fact that the digital information has 
to flow between the user and the Distribution System Operator (DSO) or utility company in order to 
ensure a good understanding of the energy consumption. During this project, some utilities were 
already providing such a service but the information was presented as technical charts and figures. 
This should be avoided, even with regular consumers (not only vulnerable consumers), and efforts 
made to provide simple figures using easy layouts. 

Taking into account the lessons learned, Ecoserveis recommends developing a widget for 
smartphones similar to the ones used by mobile companies to show, in real-time how much money 
and megawatts were spent during the current billing period. f course, this is not a good situation for 
digitally- analphabetic people like the elderly. Ecoserveis recommends creating a specific IHD similar 
to the previous mentioned application which only displays the € spent in real time during the billing 
period, with a notification system in order to make the user aware of the power that is being used. 
This needs to be provided together with a very good aftercare phone service to assist users with their 
doubts. 

 

 

3.7    United Kingdom 

In the UK, the ‘My SMART-UP Energy Diary’ was produced so that householders could record 
information from their IHD on how much they were spending weekly and monthly on electricity and 
gas. This allowed the UK to undertake some further analysis beyond the project scope in view of the 
IHD opportunity.  Overall, just under a third of respondents (n=46) said that someone in their 
household had used the SMART-UP Energy Diary since the advice visit (31%).  

 
Figure 4: Households using my SMART-UP Energy Diary 
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 Households that did use the diary were most likely to do so in order to record their 
weekly/monthly gas and/or electricity costs (40%). Meanwhile, a third (33%) said that they used it to 
record a daily/weekly/monthly budget for their electricity and/or gas costs. A fifth said that they used 
it to record energy saving actions to help them stay within their budget, whilst 7% used it to record 
their standing charge for gas and/or electricity.  

Figure 5: Reasons for using the SMART-UP Energy Diary 

 

As one respondent described: “At the end of the week from the little book, I got it all up, and I see 
what I’ve spent. Now that’s only a guide really isn’t it? It isn’t an accurate account, but it’s very, very, 
close when the bill comes. Well, I don’t get a bill now, I get it on my iPad, but it’s very close to what 
more or less I’ve worked out. I mean it’s really a relief, you know. There’s no pressure on you. If you 
know what energy you’re using and you know what you’re paying into the system, and then you’ve 
got no worries. Whereas if you didn’t have a smart meter and you were using your energy without 
thinking, and then of course at the end of the quarter you get a bill and think ‘goodness me, I used all 
that?’ No that is worry and of course worry causes stress doesn’t it? But it’s done away with all that. 
It’s peace of mind.” 

Whilst only a third of households had used the energy diary provided by the project, this quote 
suggests that those who did use it found relief in being able to do their own calculations and to some 
extent validate what they were seeing on screen.  At other times, seeing the information on paper 
could make patterns in energy use more clearly for some participants. For example, one aftercare 
tracker noted: “The participant has still been recording their energy usage in a diary since 07/11/2017 
and it has helped her realise the impact of the seasons on energy use e.g. the amount of gas they use 
in summer is tiny compared to winter. This has been particularly useful as this period covered their 
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first winter in their new home so they now feel a bit more prepared to deal with the upcoming winter 
as elderly people who need to keep warm. The participant keeps the materials we gave out nearby 
and sometimes uses them as a point of reference.” Whilst not used by everyone, then, the diaries 
could be of great use to those who felt more comfortable with this method of recording information.  

 Figure 6: Households still using my SMART-UP Energy Diary 

 

Of those that had used the SMART-UP energy diary, over half were still doing so at the time of 
the post-intervention questionnaire, again suggesting that it was a useful tool for certain 
respondents, though it was not necessarily the right tool for everyone.  

One possible adjustment to the energy diary recommended by the frontline workers we spoke 
with included making it bigger to allow households to record consumption over a greater length of 
time: “Well I know one of the things that we were kind of saying was to fill it in pencil and they can 
kind of use it time and time again, but I think perhaps if more sheets were provided then it would 
allow them to do better comparisons over the weeks and months.” 

 

 

 

 

 

 

Figure 7: Reasons for which households did not use their SMART-UP Energy Diary 
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Households still using my SMART-UP Energy Diary    n=13

Still using the Energy Diary

No longer using the Energy Diary
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Of the households that did not use the energy eiary, 58% said that they had no use for it and that 
they could keep track of energy costs in other ways. Just over a fifth however said that they did not 
understand how to use the diary (21%), suggesting that in some cases households may need further 
support to understand how to get the most out of the tool, and whether it is appropriate to their 
needs. 16% had simply not gotten round to using the diary, and 5% had lost it.  

Feedback from frontline advisors illustrated why some households may not have used the energy 
diary itself, but did use similar techniques for recording and monitoring their energy use: 
“[Participant] still recording usage in a notebook every day so had no use for the Energy Diary, but 
participant does look through the guide every now and then for tips. Loves the ability to budget that 
the IHD and noting usage down gives them.”  

In general, frontline advisors who spoke to us did not feel that the diary was the most appropriate 
resource for everyone: “I don’t think many people were interested in picking up the energy diary 
particularly. I feel like... for a lot of people lived way too hectic lives to keep up with that especially like 
young families.” This was also highlighted by other advisors, who felt the combination of paper-based 
and digital recording may have been too incongruent for certain households: “The diaries like I say, 
no, I don’t think one person was interested in using them, I think we did talk them through with people, 
but as I said, ‘cause it’s a paper based exercise, asking them to have follow up it just seems a bit 
clunky, when what they wanted to do is crack on and use their new gadget, rather than writing things 
down.  So I like the idea of it in terms of helping people, steer people, how to measure their energy, 
but in reality I don’t think it was really used.” 

  

21%

58%

16%

5%

Reasons for which households did not use my SMART-UP Energy Diary    
n=19

Do not understand how to use the diary

Have no use for the Diary - can keep
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4. Lessons Learned 

Context: 

There is no doubt that in most cases, households have a very vague idea of their energy use or 
what it is being used for; and that in most cases people need help in interpreting their bills and in 
deciding what energy measures can be taken. While a utility bill can be considered as a form of 
feedback, results suggest that the feedback loop via the smart meter is typically too complex and 
detached from the actual energy use to provide any information value, and most households remain 
detached from their bills and consumption patterns. Studies (i.e. Schleich, 2017) 7  suggest that 
immediate direct feedback could in fact be extremely useful to obtaining savings from daily 
behaviour, and informative billing and annual reports can in fact help promote investment as well as 
influencing behaviour. Feedback is of value in itself as a learning tool and must be seen in context 
since the outcomes from feedback will vary according to circumstances. Energy diaries can help offer 
households an experiential learning opportunity through the writing of their energy diaries, and 
interaction with a trained energy poverty social worker. Table 1 below illustrates potentially key 
types of learning that can be facilitated by energy diaries. 

Table 1 - Key types of learning experienced by households participating in energy diary 
exercises. Adapted from van der Horst and Staddon, 2017)8 

Mapping the domestic energy labyrinth 
(situated learning) 
 

§ Finding out how the house is heated 
(technology, fuel) and what the 
‘normal’ energy bills are 

§ Searching for energy meters, 
requesting energy consumption data 
from land lord or building manager 

§ Looking for the manuals of the heating 
system and built-in appliances 

§ Trying to get access to the sockets of 
built-in appliances 

§ Finding out how the house is insulated 

Exchanging knowledge and negotiating 
participation in relation to shared spaces / 
resources / bills (social learning) 

§ Negotiating the social boundaries of what 
you can report about others in the 
household 

§ Providing feedback to others about their 
observed energy behaviour 

§ Inviting others to participate in 
experiential learning 

§ Collective target setting 
§ Negotiate differential payments of shared 

energy bills or other ways to balance 
unequal use of energy in the house 

§ Agree on the purchase and/or adoption of 
energy-saving technology 

                                                        
7 Schleich Joachim , Faurea Corinne , Klobasab Marian (2017). Persistence of the effects of providing feedback alongside smart 
metering devices on household electricity demand. 
https://www.isi.fraunhofer.de/content/dam/isi/dokumente/ccx/2017/Schleich_Faure_Klobasa_2017.pdf  
8 van der Horst, Dan;  Staddon, Sam (2017).  Types of learning identified in reflective energy diaries of post-graduate students. Energy 
Efficiency. Springer. https://link.springer.com/article/10.1007/s12053-017-9588-2 
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The home as an energy lab (experiential 
learning, action learning) 
 

§ Experimenting with the heating 
controls 

§ Using socket meters to measure how 
much energy usage can be avoided 

§ Observing the behaviour of others 
(ethnographic, schematic) 

§ Designing intervention experiments 
(socio-technical innovations, 
reminders for (better) behaviour, 
target setting) 

Benchmarking and abstracting knowledge; 
examining scientific, global and comparative 
energy statistics (part of reflective learning) 

§ Looking up how appliances work and 
deteriorate 

§ Looking up the emission factors of grid 
electricity, for transport used, etc. 

§ Looking up environmental variables 
§ Looking up benchmarks for comparative 

performance 

The results so far indicate that feedback mechanisms from social workers can make energy use 
more visible to the energy poor, and hence provide opportunities for vulnerable households to 
understand and control their energy use better, helping them change their behaviour or replace 
certain appliances in order to reduce energy wastage. Results also show the usefulness to households 
of having feedback information that is specific to them and which allows them to control their energy 
use more effectively.  

Smart meters were supposed to transform consumers' relationship with energy and play a key 
role in giving users more control over how they use energy, while helping reduce wastage and save 
money. However, evidence on the ground suggests that the role which smart meters play in 
producing these benefits is far from clear. Most households remain completely detached from their 
smart meters, and actually fail to be smart when it comes to saving energy, besides providing a 
snapshot of how much energy is being consumed for the few that know how to use them and bother. 
This indicates that consumers are taking their smart meters for granted, and have limited 
opportunities to actively monitor or engage with a smart meter and adjust their behaviour patterns 
to reduce their energy consumption. There is no doubt that in order to provide consumers with an 
efficient energy-saving solution, smart home and smart technologies must work seamlessly with the 
occupants of the households (Bhati et al. 2017). 9 

Energy diaries could theoretically empower households to chart consumption from one meter 
reading to the next or to check the accuracy of bills or statements, but using feedback in this way is 
painstaking for most, and requires a level of commitment to reading the meter regularly. According 
to van der Horst and Staddon (2017), energy diaries can indeed offer an opportunity for household 
users to increase their energy ‘know-how’ vis a vis household energy consumption gained through 
personal experience (Wallenborn and Wilhite 2014 ; Royston 2014 ; Burchell et al. 2012) ; while 
encouraging households to assume more responsibility for their own learning and to engage more 
actively with the material covered. However, our findings show that despite clear efforts to provide 
the households with energy diaries, and handholding in the first phases to maintain them, hardly any 
of the energy diaries were returned by social workers, and consequently it is assumed that they had 

                                                        
9 Bhati Abhishek,   Hansen Michael,  Man Chan Ching(2017). Energy conservation through smart homes in a smart city: A lesson for 
Singapore households. Energy Policy. Volume 104, May 2017, Pages 230-239 



WP 3 - Adaptation of energy monitoring tool - Task 3.3 – 03/2018 

Grant agreement number: 649669 – H2020-EE-2014-2015 / HG2020-EE-2014-3 - MarketUptake 20 

no impact on reduced energy consumption. This is key because the project data contributes to the 
literature and understanding of smart meters and can help us argue that instead of assisting the users 
by providing a tool, future projects should ask vulnerable consumers what would be more useful.   

While the project results suggest a positive impact from providing eco-feedback on energy 
consumption by the social workers amongst the control groups, hardly any of them actually used the 
energy diary in the long term. Based on the above feedback across the participating countries, one 
can conclude that only 5% to 33% of respondents used the SMART-UP energy diary across most 
control groups, with the UK having the highest response since IHDs are provided with the smart meter 
installation. However, while take-up of the tool was somewhat limited, those who did use it found 
relief in being able to do their own calculations and validate what they were seeing on screen.  Seeing 
the information on paper could make patterns in energy use more clearly for households which were 
uncomfortable with digital tools. So, while diaries are not the most appropriate tool for everyone, 
they could be of great use to those who had particular needs and requirements. Consequently, in 
practical terms, energy diaries in combination with smart meters show to have very limited 
application to alleviate energy poverty, especially when the IHD is not provided.  

Based on the above reports from the partner countries, the uptake and maintenance of the 
energy diary had a mixed response. Households clearly met with a range of difficulties in maintaining 
the energy diary, and with understanding their energy system and use. The main findings across the 
partner countries were attributed to the following reasons: 

1) Most vulnerable households do not seem to have unfettered access to their home energy 
meter in the building (mainly reported by France, Italy and Spain); 

2) A substantial number of households seem to have their electricity bills included in the rent; 
and have very little access to information about their energy consumption and were not able 
to access the bills; 

3) In those cases where households had access to their meters, these are typically not in the 
household itself but at the lower levels of the condominium building, making it harder for 
them to maintain regular ’contact’ with their smart meter; 

4) Households which have access to their smart meters often have no idea how to use them and 
get confused on which readings to take; 

5) Bills received at home are in most participating countries quite confusing, and it is difficult to 
understand the historical energy use in the household; 

6) The most vulnerable who rent in many cases were quite uncertain whether they would be 
able to retain their current households, and were unsure if they would be around long enough 
to benefit from energy efficiency investments. The fleeting and impermanent nature of 
precarious households and the lack of ownership or control of their housing situation means 
that most households had a limited interest and influence in improving the energy 
management of their temporary homes.  

7) Households which were willing to learn about energy efficiency and monitor their 
consumption themselves tend to get tired of monitoring and keeping records after a few 
months, and become careless in their reporting due to fatigue or distraction with other 
priorities in the household.  

8) Social workers did not emphasise or prompt the households sufficiently in order to encourage 
accurate and regular diary entries. This is mostly related to other house visit priorities for 
social workers or crisis management in order to deal with more pressing household matters.  

9) Small type printing proved unpopular, especially with the older generation. 
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10) Households in general seem to lack interest in energy use and consumption, and harbour a 
tendency to mistrust anyone advising them on energy issues since they think some of their 
benefits are under review; 

11) In some cases the energy bill is made up of several other components (including taxes, benefit 
reductions, PV imports, and even a television tax included (Italy), therefore energy savings 
due to behavioural changes can be difficult to identify; 

12) Seasonal variation in consumption and expenditure are likely to vary significantly amongst 
participating countries, like the Southern Member States, making it difficult to undertake 
cross country comparisons;  

13) While fatigue remains a problem, short monitoring periods would also be meaningless since 
they do not reflect such seasonal variations, and it is imperative that the correct energy diary 
duration is selected based on social worker schedules and visits.  

14) Household occupants tend to engage in different energy consuming activities and different 
forms of paid employment at different times of the year, which makes it harder to identify 
meaningful time-use patterns or specific appliance energy offenders. 

15) Similarly, energy consumption in low-income households is tightly coupled with the number 
of residents and large families tend to become more energy efficient when considering 
average consumption by household members;  

16) Low-income households are typically already within minimum acceptable limits of energy  
consumption and there are limited opportunities to implement further energy saving without 
negatively affecting family needs (Wiseman, 2005)10;  

17) This discourages the maintenance of energy diaries, when readings remain flat, and many 
users tend to feel that there’s nothing new to learn from the energy diary leading to 
decreased entries over a short period of time. Real-time feedback remains more suitable in 
order to encourage users to learn more about their consumption, and more tailored and 
personalised feedback is more beneficial, especially after relevant changes happen. 

18) Family members tend to have defined roles in the households, and specific members would 
tend to take over the task of checking and controlling the energy consumption and making 
entries in the diary. This limits the number of family members that would interact with the 
energy learning, and could exclude other family members from engaging with the exercise 
since someone else was taking care of it (Pereira et al., 2016)11.  

Consequently, it is reasonable to assume that there are a number of limitations with energy and 
time-use studies and energy diaries. Clearly, the threatened and impermanent nature of deprived 
households (the lack of ownership or control of their housing situation, illiteracy, and constant 
limitations imposed by over-riding crisis management) means that energy diaries are deemed to 
have limited scope and influence in improving the energy management of their homes; especially 
when they are constrained in their agency to implement significant changes on their own. In fact, 
the SMART-UP energy diary and the very low number of returned or maintained energy diaries 
were not enough to provide insights on energy use and behavioural change in a meaningful way. 
So, while engaging with vulnerable households about domestic energy consumption is a very 

                                                        

10  Wiseman V.; Conteh L.; Matovu F. (2007). Using diaries to collect data in resource-poor settings: questions on design and 
implementation Health Policy and Planning, Volume 20, Issue 6, 1 November 2005, Pages 394–404, 
11 Pereira Lucas, Quintal Filipe, Barreto Mary, and Nunes J. Nuno (2013). Understanding the Limitations of Eco-feedback: A One-Year 
Long-Term Study. In: Human-Computer Interaction and Knowledge Discovery in Complex, Unstructured, Big Data. (Eds.) Holzinger 
Andreas, PasiGabriella.  Third International Workshop, HCI-KDD 2013 Held at SouthCHI 2013 Maribor, Slovenia, July 2013, 
Proceedings. http://dlx.b-
ok.org/genesis/966000/9e063db2c3c3fcaa7ad5a08b7a67cd0b/_as/[Cagatay_Turkay,__Arvid_Lundervold,__Astri_Johanse(b-
ok.org).pdf  
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suitable method to encourage greater energy literacy, the disinterest in maintaining an energy 
diary over long periods suggests that there is limited potential for energy diaries to ensure 
adequate learning amongst this cohort.  

While energy diaries can be maintained and updated by households at their own convenience, it 
could be useful for social workers to provide guidance on diary entries at least during the early phases 
of the exercise. This would allow social workers to see if energy diaries are in fact useful or if the 
household would benefit from another tool. In that sense there is no guarantee as to whether and 
how participants would complete diaries at home, and it remains critical that social workers check 
the entries while actively encouraging regular updating of their energy diaries during their visits in 
order to maintain momentum and to ensure the quality of the data recorded. It is important to 
mention that at the time of writing this report, In-Home displays/devices had just started to penetrate 
the European market and limited pilot trials have been conducted. Only the UK has decided on a 
national roll-out including an In-Home display. It is expected that IHD’s would provide for more 
accurate data collation especially for vulnerable households in the near future. In addition, it is 
interesting to point out that, as some researchers such as Owens and Driffill (2008, p.4412) point 
out,12 “there is a need to take account of the physical, social, cultural and institutional contexts that 
shape and constrain people's choices, and for a richer understanding of opposition to energy facility 
siting”. In that sense, it might be worth spending some time to turn the argument upside down and 
change our perspective and as such approach the energy poverty problem not as an “experts 
providing tools to vulnerable” but as vulnerable consumers explaining how they believe they could 
improve their energy consumption. Since there is no single bullet and neither social workers/energy 
experts nor vulnerable consumers have the solution, this project informs that the one-way energy 
diary mechanism does not help vulnerable consumers. As such, further projects would benefit from 
this expertise gained and could implement more participatory and bottom-up driven tools to reduce 
energy. 

 
According to Torriti (2014) 13 , there are at least six issues which impact the measurement of 
residential electricity demand through energy or time use data.  

1) Energy or time-use data is typically not significant for individual users alone, and higher 
numbers of aggregate users are necessary for statistical significance; 

2) Time use data are representative of average days based on typical routines and practice of 
everyday life, and do not necessarily reflect peak events non-typical days due to either 
particular weather conditions or rare public events; 

3) Nation-wide time use surveys are not conducted regularly and typically don’t reflect changes 
in occupancy patterns over time like the increased dependence on electronic devices; 

4) Residential demand curves against time and price across developed countries seem to 
indicate high similarities due to globalisation and similarity in occupancy patterns coupled 
against improved appliance efficiencies over time (Torriti, 2012) make it harder to identify 
significant energy saving opportunities;14 

                                                        

12 Owens, S., & Driffill, L. (2008). How to change attitudes and behaviours in the context of energy. Energy policy, 36(12), 4412-4418. 
13 Torriti Jacopo (2014.) A review of time use models of residential electricity demand. 
https://www.academia.edu/7263832/A_review_of_time_use_models_of_residential_electricity_demand  
14 Torriti, J. 2012. Demand side management for the European Supergrid: occupancy variances of European single-person households. 
Energy Policy, 44, 199-206 
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5) Whilst occupancy for single-person households are relatively easy to measure and model, it 
becomes harder with vulnerable households which typically involve multiple-person flows can 
undermine can undermine the identification of saving opportunities. 

In view of the above, this deliverable highlights a number of recommendations and techniques 
that social workers can use to support diary keepers in an effort to minimise the problem of 
disinterest and fatigue in the next section. Fatigue is defined as a form of ‘conditioning effect’ 
whereby, as the diary period lengthens, participants become tired of keeping records and may 
become less thorough in their reporting (Wiseman et al. (2005).15 

 

4.1    Recommendations 

Since this project relies heavily on the acquisition of quality data through participation, it is 
essential to follow proper steps to engage and relate to participants, while making them aware of the 
importance of their role in the research. Energy diaries could be a useful tool for energy poverty, 
however the literature shows that there are a number of strategies (Ocampo 2015)16 that can be 
employed prior to data collection in order to address potential weaknesses of energy and time use 
diaries, as explained in D 3.2:  

§ The researcher spends time with respondents talking them through the ED process and to 
respond to questions (Iida et al., 2012).17  

§ The researcher becomes a story teller, effectively teaching participants which activities result 
in energy consumption through real world examples, as sometimes this information is not clear 
to participants (Cames & Brohmann, 2003).18  

§ Sending respondents text reminders for data recording (Mehl & Conner, 2012).19 
§ Providing monetary compensation for the respondents‘ time and asking the respondent to 

sign a statement of commitment to fill out the diary in order to increase compliance (Mehl & 
Conner, 2012).  

§ The researcher ensures that respondents understand the benefits of the research so that they 
have a personal commitment to it (Lai et al., 2013).20 In this way, respondents learn how 
accurate information will aid the study outcomes (Mehl & Conner, 2012).  

 

Furthermore, based on the results obtained for SMART-UP, it is critical that social workers are 
also committed to the energy diary, and that regular meetings and prompts with energy diary keepers 
are maintained. It would also helopp if social workers are asked to maintain the energy diary 

                                                        
15 Wiseman V., Conteh L., Matovu Using diaries to collect data in resource-poor settings: questions on design and implementation 
Health Policy and Planning, Volume 20, Issue 6, 1 November 2005, Pages 394–404, 
https://academic.oup.com/heapol/article/20/6/394/651843  
16  Giraldo Ocampo, D. (2015). Developing an energy-related Time-Use Diary for gaining insights into New Zealand households’ 
electricity consumption (Thesis, Master of Science). University of Otago.  
17 Iida, M., Shrout, P. E., Laurenceau, J.-P., & Bolger, N. (2012). Using diary methods in psychological research. In H. Cooper, P. Camic, 
D. Long, A. T. Panter, D. Rindskopf, & K. Sher (Eds.), APA handbook of research methodology in psychology (3 volumes). Washington, 
DC, USA: APA Books. doi:10.1037/13619-016 
18 Cames, M., & Brohmann, B. (2003). Options and potentials of energy diaries: energy diaries as a tool for identifying potential energy 
savings through behavioural changes. Time to turn down energy demand, 1079–1090. 
19 Mehl, M., & Conner, T. (2012). Handbook of research methods for studying daily life. New York, USA : The Guilford Press. 
20 Lai, J., Vanno, L., Link, M., Pearson, J., Makowska, H., Benezra, K., & Green, M. (2013). Life360: Usability of Mobile Devices for Time 
Use Surveys. Survey Practice; Vol 3, No 1 (2010). Retrieved from 
http://www.surveypractice.org/index.php/SurveyPractice/article/view/120  
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themselves at home for a few days in order to appreciate the tool, and be in a better position to 
explain it to others. This implies the need to budget for this type of support and training, both in 
terms of financial and human resources. The success of energy diaries with the energy poor 
necessitates that social workers build a trusting relationship with the diary keeper and the deprived 
household by ensuring the same social workers or technical people follow up the household, and 
foster the trust relationship with pragmatic and suitable advice. On a more generic note, in order for 
smart meters to reach their full potential in terms of energy savings, the following opportunities 
should be considered: 

1. Bills need to be improved to show broad trends in consumption over time, how the loads 
were spread over the year and how consumption has changed relative to the same period of 
the previous year, giving the energy user the chance to work out what might have caused the 
change. 

2. Bills should also include an annual ‘energy report’, compare the household’s consumption 
with that of a comparable household, or give a breakdown of how consumption is distributed 
between end-uses in an average home 

3. In-house displays could help provide instantaneous usage, expenditure and historic feedback 
as a minimum, with the potential for displaying information on microgeneration, tariffs and 
carbon emissions provide instantaneous information or can also set an alarm to go off when 
the load rises above a level chosen by them. 

4. Smartphones apps could also be used to complement smart meters since they are nowadays 
ubiquitous and could indicate in real-time how much money and megawatts were spent 
during the current billing period. 

5. Any feedback mechanism, whether an IHD or smartphone still needs to be provided together 
with a very good aftercare phone service to assist users with their doubts. 
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5. ANNEX - Final energy diary outputs 
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5.1 Proposed Draft Template 
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5.2 Energy Diary used in France 
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5.3 Energy Diary used in Italy 
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5.4 Energy Diary used in Spain 
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5.6 Energy Diary used in the United Kingdom 
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