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EPS Project: Green Technology

Wi’rhin contemporary society, armed with knowledge by the media and government, all of us
have become more aware of the environmental problems that the consumption if resources causes.
Subsequently, we have all become ‘eco-warriors’ of a perfect world where we have increasing respect
for our planet and act accordingly. However we do not live a perfect world and these ideals have
become increasingly neglected in favour of ignorance fuelled by confusion and a significant lack of
motivation.

IHK is already working to reduce its excessive consumption of resources such as water, electricity
and gas. However, we strive to stride one step further. The main priority, other than reducing the waste
of resources by using new technologies and techniques, is to effectively communicate with students,
teachers and employees. Thus, they can be informed how to alter their personal behaviour, and
subsequently their habits, in order to reach the global objective of a healthier planet. Although more
efficient technology and engineering is necessary to reach this goal effectively, the

alteration and improvement of user habit is the main objective. Thus, one of the main aims of the
project is to Communicate with users in a way that motivates them to not only want to change, but to
prolong their interest and therefore the succeed in reaching long-term levels of improvement in sustai-
nability. Sustain interest in sustainable behaviour.

Subsequently, in order to implement this form of education and alteration, we are developing an
information system that online, with a web-page opened in any browser, that users can monitor the
resource consumption (water and energy) and learn the most efficient ways to minimise usage and
waste whilst in the university itself. Henceforth, allowing users to experience the same university envi-
ronment and do the same activities in it, but using the minimum amount of resources necessary.

Abstract
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CHAPTER O

Introduction

¢ Introduction

Before going through to the main part of the project, we are going to introduce some
parts such as team work, the university and some other interesting information

e Team Work Presentation

In order to be an effective team we have to establish the basis and the rules for our group
work this semester.

Co-operation is one of the most important things that real team work requires. To be more
efficient we should know our strengths and weaknesses. In this way we know the role each
member should play.

Communication is one of the main points in a team, throughout our project we are going
to share our knowledge, our inquiries, as well as the work folders. That's why we created a

shared Google Docs folder to put all our research and documents.

Everyone perceives team work differently so it's important to discuss our views of the project
and try to find a common attitude for the team respecting our respective opinions.

Thereby, knowing that the results of group work depends to a great extend on how the team
develops and collaborates we find it necessary to explain the bases of our team work:

The group obtains the best result if each team member is given a specific role ( leader, secretary..etc..)

Decisions should be unanimous and accepted by all. Minority or majority decisions should not be
allowed.

It's better to accept compromises than to discuss disagreements.
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CHAPTER O

Introduction

e Team Work Presentation

Our team is well balanced because our training covers all areas:

(n\ Hermine: Web designer and developer. specialization in user interfaces, web
(== application development, mobile applications and programming.

m Victor: Software designer and implementer. Specialization in Software mana-

A

gement.

Andrea: User oriented designer and graphic designer , specialization in, In-
terfaces design, Ergonomics,Product Management, Bionics, Creativity and
Photography

A Emily: Product designer, engineer and researcher. Specialising in user socio-
I%,’i logy and design and engineering history, methodology, management and
ﬂ ' PI material science.

Hermine and Victor provide the team with a more technical vision while Andrea and Emily
provide the team with a more creative and user focused perspective.
The task of each member of the group:

The group should always work together, especially in the first phase and second phase in
order to find the problem to be solved and different creative ways to solve it.

However, in the development phase all of us are going to do a specific task according to
our skills:

Hermine and Victor are going to focus on the web programming part and contents.

Emily and Andrea are going focus on the user interface design .

At this point we should work together as a team to make decisions because some of
the design decisions can collide with the web programming .
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CHAPTER O

Introduction

e Team Work Presentation

As user oriented designers, they should make an effort in communicating. Subsequently,
they’ll design a display to present the service/product in the university, and create some
promotion for it.

COMMUNICA7)A W

PROGRAMMING / CONTENTS DESIGN

COOPERATION

WEBSITE
PRESENTATION

* Project proposal

The irresponsible consumption of resources is a big problem. Burning fossil fuels to obtain
electricity causes pollution problems. It can cause the habitat of animals and plants to become
uninhabitable, also for humans. Our population is continually growing and water is becoming
sparse. We have to start using it in a more sustainable way because we need water to survive.
The Earth doesn’t belong to us, it's just where we live. We have to start taking care of it becau-
se we don't have any other place to live.

IHK wants to reduce its energy and water consumption. Our main goal is to find out how the
building of IHK is designed, focusing on lighting, heating, ventilation and water installations
and from that, research about how we can improve the efficiency in two ways. On the one
hand, we want to know if there are possible structural changes that can reduce consumption
without losing benefits, and on the other hand, and most importantly, we want to modify the
users’ behavior to make them interested in reducing the waste of resources.
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CHAPTER O

Introduction
* Objectives

The MAIN OBJECTIVE is to monitor the resources consumption in a building,
in our case we will apply it in IHK, in order to decrease the consumption of resources.

To reach this objective we have to accomplish two SECONDARY OBJECTIVES

>> Modify people’s behaviour in order to make them more efficient in resources consump
tion. Also we need to keep the interested and motivated along the time.

>> Inform about the consumption of the building and show some tips to reduce it.

¢ Framework

For choosing the framework where our application
will run, we discussed about three possibilities that allow
us to create something useful and innovative: A physical
device, a web application or just an application. Now,
let's see the differences between them and how the diffe-
rent frameworks will affect our final product.

Physical device:

This possibility is useful because it's going to be de-
signed only for this purpose, so for sure it will be opti-
mized for it. For people who is not used to computers
or just don't have, it's very useful. Although it could be
nice to design something optimized for our application,
having a device that only works for a specific purpose
is not so useful, having a device that only works for a
specific purpose is not so useful and also, it will cause
costs to increase, so final product will be more expensi-
ve. Furthermore, the energy used to produce the device
it's greater than if we develop some kind of application.

Application:

This possibility is also interesting, because nowadays
almost everybody has a computer, so many people will
be able to use it. Maybe the costs of creation are higher,
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CHAPTER O

Introduction

¢ Framework
Application:

but once developed, the only extra-cost will be the maintenance and up to date the applica-
tion. So finally, it may be cheaper than creating some kind of hardware. On the other hand,
nowadays the tendency is to use applications on the “cloud”, so applications are just executed
online because of the possibility of executing your apps independently from hardware.

Web application:

This is similar to the application, but if we can execute our application on the Internet, we
only need a web browser, no more. It does not occupy memory on your PC and the data
processing is being done, not on our computer, but in the server. Also, it allows us, to have a
device, if we want, dedicated to our application. Just imagine a tablet PC with a web brow-
ser and the application running, here we have our device with no extra costs.

Finally, we decided to choose the ,
because it's the simplest and also the most porta-
ble option. Also, because nowadays the tendency is
to use applications online instead of installing it on
your computer. Devices and mobile phones are also
growing up as common devices, and it's storage ca-
pacity is limited, so we don’t have to restrict the use
of this application for users, we have to be adapted
to new times and tendencies.

* Reach of the project
Competitive feature online to keep people interested in using it.
CONCEPT

In order to gain the inferest of users and inspire them to continually use the website and
increase their energy efficiency a feature that allows them to ‘compete’ with other users either
within the same household or in another comparable location would be beneficial. It would
compare the related energy consumption data and create a comparison that will fulfil the hu-
man desire to compete.
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CHAPTER O

Introduction

* Reach of the project

Competitive feature online to keep people interested in using it.

Justification

Research suggests that humans enjoy competition
and thrive with it. Thus, it is logical to believe that mao-
king something competitive will increase the popularity
of it and desire to succeed, in this instance, in reducing h ;
their energy waste and general consumption. It would tt //WWW
also provide the new website with a unique feature that ' :
sets it apart from past, existing and rival examples of
this type of software and may increase the chances of
prolonged improvement.
In order to combat the problems of past types of soft-
ware with similar purposes to ours, we have to create
something that is capable of gaining and keeping the
interest of users. Many past examples have failed due
to reduced usage.

Stand alone display within university for ease of use and accessibility through interactive
features

CONCEPT

In order to market, advertise and create a ‘buzz’ re-
garding this product, a standalone display will provide
ample opportunity for (if it were placed within the univer-
sity) students to interact with the website and learn how
to use it as well as adding to the statistics by inputting
their own personal usage. It would be a freestanding
display featuring an interactive screen (computer) that
allows access to the website easily and demonstrates
how to use it effectively.

o=
9
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Introduction

* Reach of the project

Justification

As with many consumer products, the idea of ‘try before you buy’ is based around gai-
ning user inferest in the hope that they will continue to use the product within their own life.
Thus, if people can interact with the website and learn how it can help them, they may be
inspired to explore it more in their own time and for their own home. Thus, combating the
continuing problem of people losing interest in this type of product and them being shut-
down.
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CHAPTER1

First aproach

eIntroduction

Before starting the main part of the project, we should know which are the fields and the
main ideas we need in order to investigate properly in the correct fields. We did the initial
research and used it to define the problem and to fix the limits and the boundaries that we
want to explore. It is ass important to know what we want to do as what we don’t want to do.

eOverview Research
We started the information research focused in these main parts:

>> MARKET
Patents -interfaces- products with a similar functionality.

>> USERS
(Psychological studies) about the preferences of the users: interfaces, apps, website...
and how we can influence sustainable behavior.

>> ENVIRONMENT :

The parameters we have to consider, the meaning of the place where we're going to
use the product or service...

MAIN CONCLUSIONS :

>> People are different

>> Lack information

>> Only showing information is not useful

>> Too much information is boring and confusing
>> People don’t know how to be energy efficient

>> There are many failed similar products

(This conclusions are based on part of the information available in the overview research)
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CHAPTER1

First aproach

¢ Problem definition

In general, people are wasting too many resources such as energy and water. This is one
of the contributing factors to global warming. It is of utmost important to decrease this wasting
of resources. One of the problems is that people don’t know how to reduce their energy and
water usage. Even if they do know how to reduce it, they are often not willing to change their
behaviors in a beneficial way. We want to make a product that informs people about ways
to be more energy and water efficient, and makes them react by implementing our tips and
reducing their usage. Some of the main issues faced in this area are as follows:

Wastage of water - this can cause issues such as the sourcing of
water. It can be combated by changes in habits and behaviour.

Over-use and waste of light energy (electricity)- this is a problem in
all societies, particularly building such as schools and universities where
the bill payers are not the priority users. This too require a significant
change in habits of user as well as the implementation of more sustaina-
ble technology.

Waste of heat energy- there are many methods of saving heat
energy in order to reduce the necessity to have heating as high as it
currently is. This would reduce costs and negative impact on the environ-
ment if user habits were to be altered.

Electrical wastage- the use of electricity that is also neglected by
many consciences and require a change of habit in turning items off
properly when leaving a room etc. However, this also requires changes
to more sustainable sourcing of power.

& |
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CHAPTER1

First aproach

¢ Problem definition

Subsequently, it would appear that the
main problem faced is altering people’s be-
haviour and habits. Our secondary issue is
encouraging the implementation of greener
technology to maximise the benefits of alte-
ring user mind-sets and habits.

“We dont design for a sustainable building, we design for a
sustainable behavior”
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CHAPTER 3

Metodology / structure of the project

* Metodology and structure

In order to achieve our design goals a work methodology was designed.

From the project proposal overview research was done. This allowed us to redefine the
project and set goals. With the objectives fixed, we studied the framework and we decided
the reach of the project . We defined the problem to solve in this project and with this we made
a mental map collecting all the questions, ideas and search results. This marks a milestone in
our project, as it is the basis for a further development.

After drawing conclusions, the realization of creative techniques shall be done , as well as
design proposals to select one that we will eventually develop.

During the final development , we'll do users test, we’ll design a display , some posters and
the presentation of the product in its environment.

>> Project Proposal

>> Overview research
-Conclusions
>> Objectives

>> Planification |
>> PHASE 1

- Framework + Reach of the project
- Problem definition

- MIND MAP
- Conclusions

>> PHASE 2: Concept definition
-Environment study
-User study
-Creative techniques
-Solutions proposal - sketches
-Proposal selection and justification
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CHAPTER 2

Metodology / structure of the project

* Metodology and structure

>> PHASE 3: Solution development

-Wire frame development
-Designing the website
-Contents

-User testings

>> PHASE 4: Final development

-Website final development
-Display design

-Posters design
-Presentation

e Work Breackdown Structure

Note: Both in the WBS and in the OBS we have made some changes due to events arising
during the project development. Comparing with the schemes already delivered in the interim
report you can see the differences.
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Study Study E Development Contents
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ELopasas selection Test

{Sketches)
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Project Overview Objectives
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Project Research
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CHAPTER 2

Metodology / structure of the project
* Responsibility Matrix

S: Supporting  R: Responsible

OB S Andrea | Yictor | Emily | Hermine | Comments
WES

Technical research R
User research 5 R 5
Markst research R

Defintion of the objsctives
Definition of the framework

Reach of the project
Mind Map
Problem Definition

| M| ] Al A
| i) )] Al
| wi] M) Al m
Al )] ] ]

A
(£
L3
(£

Saolution proposals

Proposal selection and justification

i o
L
L
a L

Wireframe developmant 5 5
Designing the website 5
Contents R
Lls=r-testing 5 5
Modifying the design 5 R

:‘

Final Website developmeant

Fixing issuss 5

‘=

Designing = display R

Designing posters R
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CHAPTER 3

Background and research

eIntroduction

Once we know which are the topics we have to investigate, we did it and afterwards we
tried to obtain some conclusions that help us to decide a solution. This part is quite influent,
because depending the point of view we use, the result could be extremely different. Now, it's
when we have to understand how to obtain the best solution but always justifying the reason
of it. After this chapter, all information will be summarised and organized in a mindmap that
will help us to clarify all the ideas.

e Design For Sustainable Behaviour

An ever-present issue within the majority of developed societies worldwide, there are many
arguments, not only for and against the concepts of ‘global warming’ and ‘the greenhouse
effect’, but also for the most effective methods of decreasing our negative impact on the envi-
ronment of the planet on which we exist.

Subsequently, there is an increasingly wide variety of programs, incentives, research pro-
jects and media focused on reducing our energy consumption and using more sustainable
resources fo reduce our negative impact on the environment.

However, every concept for reducing our increasingly negative influence on the planet is ac-
companied by one or more arguments as to how it will fail and why individuals and societies
will not respond effectively and positively. These arguments range from the selfish, lazy and
greedy nature of humans that are heavily documented within hundreds of years of psycholo-
gical and sociological studies and the inability for pure knowledge and information having
an impact strong enough to influence the waste and usage that is responsible for these issues.

The majority of products and projects in recent his-
tory have been built around the concept of ‘green
technology’, ‘sustainable products’ or ‘sustainable
design and engineering’. Perhaps we should now be
more focused on design for sustainable behaviour?

One of the main problems with designing more energy efficient and sustainable sourced
products is that the effect is temporary, i.e. it only lasts until the inevitable decline in popularity
or planned obsolescence comes into effect or when the original target market are no longer the
primary consumers in this area. However, designing something that aims to, and succeeds in,
altering the way people behave and fostering more energy efficient and less wasteful habits in
the way they interact with their environments on a day-to-day basis we are promoting concepts
and consumer and behavioural habits that will be passed down through generations and will
continue to improve our impact on the planet over longer periods of time. The only way to
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CHAPTER 3

Background and research

e Design For Sustainable Behaviour

continue to improve our impact on the planet over longer periods of time. The only way to
guarantee an improvement is to guarantee continuously ‘greener’ behaviour. Many respected
sociologists(ref) have conclusively researched the way we are socialised and it is accepted
that imitation of our close family and peers is responsible for many elements of our own habits.
Therefore, we must design to encourage the implementation of changes in behaviour in order

to maximise change in energy consumption and sustainable living.

*Specific Research

From the overview research, we narrow the project so now its necessary to do some speci-
fic research in order to answer to the new problems encountered. The research is focused on

factors that influence the users and on the parameters that we want to address.

THE ENVIRONMENT

1¢ How's our environment?

TN e Em Ee Ee Ee Ee Ew Ew Ew Ny - | Fax
I Continent: Europe (Scandinavia) ' |
I Country: Denmark I o .y
City: Copenhagen (Ballerup)
I I Tropical Dry Moderate Continental Polar
[ rropscad e r___]""‘“" [ metmransan [t contaennt ] v
I I [ roocat wetandy [ Jad [t mbtocat - [ bt ; uuuuu
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T | Figure 1: World Map
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Figure 3: View of Copenhagen and Ballerup
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CHAPTER 3

Background and research

*Specific Research

THE ENVIRONMENT

1¢ How'’s our environment?

] Primary Purpose: University I
i Type of building: Large, on campus. i
Number of users: Approximately 2000
I students, plus academic staff. |
| |

Figure 4: IHK view

eDenmark:

Made warmer mostly by the surrounding seas and western winds the Danish climate is tem-
perate and Denmark’s weather is relatively mild. Although very apparent, the winters in this
country are not subject to extreme cold and the summers are not especially hot but remain mild.

Unlike some countries, Denmark does not suffer significant fluctuation from day and night
temperatures. It is, however, subject to gusty winds which are prone to quick directional chan-
ges and cause temperatures ad weather conditions to alternate at any point during a day.

The coldest and warmest mean temperatures

that Danes experience are in February and July — ©
and are O degrees celcius and 17 degrees cel- _
cius. Rainfall in Denmark is apparent year-round, -
thus, there are no defined ‘dry’ periods. Average, -

annual Danish rainfall is 61cm of precipitation.

Typically for Scandinavia, due to its location in ~

o

Sdoh G dow

{Average Average Uarmest | Coldest

ever

Northern Europe, the length of fime with sunlight “aw1 6o~ 55 a6

each day varies significantly in Denmark. During
the winter days can be as short as just over seven -

can be as long as over eighteen hours.

Figure 5: Temperature in Denmark
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CHAPTER 3

Background and research

*Specific Research
THE ENVIRONMENT
1¢ How's our environment?
*Copenhagen:

Copenhagen is the capital city of Denmark and is made of a series of islands, as is Denmark
as a whole. The city itself is bordering on a humid continental climate in the oceanic clima-
te zone. Throughout all four seasons Copenhagen experiences unpredictable and unstable
weather change and patterns. The cause of this is the location of the city which is in the path
of Atlantic low-pressure systems.

Copenhagen is also subject to the warmth of the Atlantic gulf-stream, moving warm water
from the Gulf Coast area towards Europe. Additionally, low pressure-systems follow with the
oceanic stream. Subsequently, it experiences temperatures, on average, five degrees celcius
higher than the average temperatures for its latitude of fifty-five degrees north.

With a relatively small peak from June to August, precipitation throughout the year in Copen-
hagen is moderate. Not lasting long, snowfall occurs mainly between december and march.
Importantly, when considering energy consumption, average temperatures for this period of
time are around freezing.

With an average of 170 rainy days a year, Copenhagen is subject to frequent precipitation.
However, the greatest come between September and November.

Winter weather in Copenhagen can be difficult to predict due to the variation caused by
route which the Atlantic low pressure centre takes. A stable high-pressure around the Alps
means that the low-pressure moving up through Scandinavia causes above freezing tempera-
ture day and night. However, when a stable high-pressure system sits over Denmark or some
neighbouring countries such as Finland and Russia, milder Atlantic winds are blocked and
polar winds are free to cover the area and temperature can regularly drop below freezing
both day and night (rarely below -5 degrees celcius during the day, but down to -12 degrees
celcius at night).

Chmats data for Copenhagen (1961-1500) [mide)

Manik Jan Feb Mar Apr May Jun Jul .?.ug Sep Oct Fhowr D Year

Average high °C (°F) ot ees ::'5:_ - r;;:a I:jﬂ ::‘l ::ﬁ ﬁ“:-:l ;i ;I -‘T‘Iﬁi s ;;“;"
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Figure 6: Climate data for Copenhagen (1961-1990)
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CHAPTER 3

Background and research

*Specific Research

THE ENVIRONMENT
1¢ How's our environment?

Although comparable to continental Europe, spring in Copenhagen often arrives around
one week later than on the continent due to the cold of the surrounding waters. However, due
to the same characteristic of the islands, but reversed, the city is kept milder for longer on Au-
tumn.

With mixture of southwestern mild, windy and rainy low-pressure systems, summers in Co-
penhagen are also subjects to periods of stable high-pressure. These types of weather systems
boast, usually, sunny and reasonably warm weather. However, these milder periods last up to
only ten days and can appear anytime between late April and mid September.

eBallerup:
Ballerup is a town within the Copenhagen area and is therefore subject to almost identical

weather to the city itself. As with the rest of Denmark the coldest month in Ballerup in February
and the warmest is July. These are the relevant statistics for these months:

February July

Average High
Average Low
Average mean
Average wind-speed

Days with precipitation

Days with snow

Days with fog

Days with temperature below 0
Days with temperafure above 32°C

f.."':::

Figure 7: Climate data for Ballerup (February and July)
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Figure 8: Temperature change in Ballerup

eConclusion

Considering the average high and low temperatures and the precipitation, wind-speeds
etc it is fair to conclude that Denmark as a country, and the Ballerup area of Copenhagen, is
subject to less extreme weather conditions than many countries. It has mild, but not excessively
hot, summers and typical Scandinavian winters that, although rarely above freezing point, are
not subject to extreme lows in temperature.

However, due to the surrounding waters and variation between low and high pressure
streams from the Gulf Coat and the Arctic, the weather types can fluctuate quickly and signifi-
cantly in any season.

How will weather influence our product?

In order to maximise the potential for energy efficiency and waste reduction of the interface
we must ensure that we take into consideration the influence of the local climate on the energy
usage of the university building.

By tailoring advice, incentives and changes in behaviour to the climate that the building
is subject to, it will be more realistic and plausible, and possibly easier to implement. Sub-
sequently, the chance of success of the product will be significantly increased and research
shows that one of the main problems with ‘green’ suggestions for behaviour and consumer
habits is that they are often unrealistic and are subject to circumstantial influence and therefore
are often ignored or fail to show any benefit to the user or the environment.
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In any existing building, whether it is a homes, office or university, you need to consume
resources to provide its users with electricity, water, and heating. The consumption of these
resources should be done responsibly and efficiently, as they are limited and some of them
pollute our planet, making it uninhabitable and altering the habitat of hundreds of species of
animals and plants. It is our responsibility to use these resources efficiently with small gestures

that can lead to great results.

Broadly we can classify the resources into 2 groups, energy resources (electricity and heo-
ting) and water. Energy resources are used for lighting, heating, water heating and other
electrical devices (fridge, oven, computers, washing machine...). A large amount of this elec-
tricity is generated from burning fossil fuels that release a large amount of harmful gases into
the atmosphere, but increasingly attempts to change it for the so-called “renewable energy”,
attempting to exploit natural resources to obtain energy in a sustainable way. Water is an in-

dispensable resource for life, so our view is of highest priority o minimize their waste.

This study will try to find out the main sources of resource consumption in a building, con-
cretely IHK, and how users can behave to reduce the waste of it. It is worth that technological
advances are very useful in helping us to reduce our consumption, but is much more useful
fo try to accustom people to behave efficiently and responsibly. That's why we'll develop an
information system to monitor and control the resources consumption, but majorly is focused

on teach people how to behave.

| Green |
/ 'technology |\

hew :?'chrologé-zs S a VI n g Beha -."?ur
resources

A X
J \
",

/ Y

y ] y
Efficiency \] Responsability |
Figure 9: Scheme of the technical research metodology
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Nothing is more easy to understand than that
the best way to save energy is not spend it. Un-
necessarily illuminating a room does not make '\f‘\\ /)
any kind of sense, so it would be interesting, for |
example, to install motion sensors to turn lights off
automatically if no one is in the room. New tech-
nologies can help us to reduce our impact on the —

environment, but without proper behavior, all aid —
becomes useless. -

Depending on the type of building we want light we opt for a different type of lighting,
since each type of bulb has different properties. Each impact on the environment according
to the material they are made, as some may contain mercury or other components of difficult
recycling. Another parameter to consider is the type of light we need to develop the activity
to which is meant the building or room, since the idea is to get the same benefits using the
minimum possible energy.

Consider now a comparison about some of the different types of bulbs available today in
the market.

Incandescent:

These are the most inefficient light bulbs, sin-
ce theywork by heating a metal filament until it
is ‘white’ hot. The initial cost is the lowest since
the bulbs are cheaper than others we can find,
although the longterm spending is greater becau-
se they consume a lot of energy because of its
poor performance (only 10% - 15% of the energy
used is converted into light, the rest is lost as heat)
and

their short life expectancy, which is around
10002000 hours. These bulbs reach performan-
ce of about 15 Im / W (lumens per watt).

Ingenigrhgjskolen i Kebenhavn - EPS - Spring Semester 2012 - Group 3 - Supervisor: Ole Schultz 05
P

Group 3. Emily Rebecca Burroughs, Hermine Cooreman, Andrea Cuella, Victor Rodriguez



CHAPTER 3

Background and research

*Specific Research
THE ENVIRONMENT
2 o University- Technical research
* Lighting

Fluorescent Tube:

This type of bulb is more efficient than incandescent bulbs,
and that use 30% - 50% of the energy consumed to genera-
te light. It's life expectancy is approximately 6000 - 8000
hours, depending on its use, since turning these bulbs on and
off reduces the life. They are ideal for places

that need to be illuminated continuously such as a park or
a crowded hallway. Their light is cold and is not constant, sin-
ce it operates at a frequency equal to that of electric current,
approximately 50 Hz, which can feel a sense of flicker. Cu-
rrent models achieve a frequency of about 20 kHz and have
a start instant. Its light output ranges from 50 to 60 Im / W.

Compact energy saving lamp (CFL):

They use the same principle as fluorescent tubes, but in a ﬁs.c €
smaller size. Have an energy yield of 75%, a factor which 0
is quite high and allows us to amortize the high cost of these
bulbs in a very short period of time. Have against the light is
quite cold and need to take temperature to provide its full po-
tential, which can be annoying in some location. These bulbs
have a light output of between 5

50 to 70 Im / W and have an average lifespan of about @‘@
6000 - 8000 hours of life. N

Halogen bulb:

They are very similar to incandescent lamps, except that the
tungsten filament is inside containing a mixture of gases (inert
and halogen) that extends the life of the filament and increa-
ses efficiency. Also, the housing is not formed by glass, but
quartz, which better stand the temperature.

lts light output can vary from 18 to 22 Im / W and have a
lifespan of 2000 to 4000 hours.
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>> Conclusion
According to these characteristics, we must strike a balance between energy efficiency and
the properties that we offer to ensure adequate lighting without wasting energy. Let's see now,

according to the type of accommodation and activities, how much light (lumens) are recom-
mended. To understand the table below, we introduce some concepts:

Maintained luminance (em): The flow of light per unit area minimum (lumens / m ~ 2) ne-
cessary to develop an activity.

Index unified glare (UGR): Used to determine glare caused by light anywhere. The index
varies between 10 and 31.

Colour rendering (RA): It is used to quantify the ability of light to reproduce all the colours of
the chromatic scale. lts value ranges between O and 100.

Classrooms

Night Classrooms
Reading room
Blackboard

Workbench

Art classroom

Technical drawing classroon
IT rooms

Corridors

Meeting rooms

Figure 10: Lighting Requirements in IHK

IHK is doing some investments in order to reduce the consumption of electricity in lighting.
Room N 2.06 is an example of it. There are new type of lamps and bulbs wich save energy,
and there’s no loss of lighting quality. In the figure in the , there's ex-
plained how was the old installation, and other alternatives that are more efficient, in terms of
costs and energy consumption.
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Energy invested in heating is tipically a big source of consumption, even more in Denmark,
were our product will be applied. It's important to mantain a kind thermal sensation in order
to keep users comfortable, but also users can behave in order to reduce the consumption of
energy. The first step we should think about, is wich type of heating system fit better in the
building depending on the environment, the purpose and the needs. But not only is possible to
reduce consummption installing the most efficient boilers and systems, human behavior affects
more then we think.

First of all, let's see the most interesting heating systems and it's characteristics, and
afterwards let's discuss how different behaviours will help us to reduce the energy consumption
invested in heating up the building.

Accumulators:

This type of heating, using electricity to store heat, usually in ceramic pieces by peeling
resistance and go slowly. Generally, the night is used to accumulate heat as heating demand
is lower, and during the day it downloads. This system is recommended for second homes or
rooms and small rooms. This system does not use any fluid, just heat the air and force it to re-
circulate through the room.

Heat pump:

This system is used for both heating and cooling of buildings in temperate climates where
it requires a rather constant temperature without excessive work demands. Their operation is
governed by the law of thermodynamics; summarized quickly, carry heat from one place to
another by the principle that the temperature goes from a hot to a cold source.

District Heating:

This kind of heating, takes profit from the thermal waste that factories produce. The heat
that the facilites of industries produce is used to warm water wich flows into pipes to provide
houses, wich should be almost near, with thermal energy. The pipes should be well insulated,
because if not the warmth will be transferred to the ground and to the environment, with the
consequently loss of efficiency. Even, the efficiency here is not quite important, because all
the energy used to heat up is the energy waste of other industries, so we can say that we are
“recycling” the waste of energy from factories.
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Solar water heating:

This technology is using a renewable energy, wich is the sun. It uses the sunbeams in order
to heat the water wich is flowing inside the collector, and this water will flow into a heat ex-
changer in order to warm up a water tank. After, this heated water flows through pipes untill
heater exchangers to heat up rooms. It's recomended only in locations wich are sunny.

So here we can see systems to heat up water, but afterwards, how this water is used
to heat up buildings? It's necessary a device to exchange the thermal energy wich hot water
have with the environment. Those devices are named heat exchangers, and there’s 2 systems
that works quite different. Let's compare them.

Radial floor:

It works by installing a series of pipes on the floor of the
building where circulates hot water, so the heat is radiating
from the floor of the building. Often used in places where the
climate is quite extreme, since it serves to use both heating
and cooling. The water could be heaten by a boiler, a ther-
mosolar plates, gas, heat pump... Here we can see how heat
is being moved all along rooms.

Figure 11: Scheme of radial floor action

Radiator:

It's the most common heat exchangers in rooms. Normally
it's installed below a window, and the technology wich uses
is almost simply. Normally, some fluid flows into the radiator
in order to exchange energy with the environement in order
to heat or cool.

Figure 12: Scheme of radiator action

Ingenigrhajskolen i Kabenhavn - EPS - Spring Semester 2012 - Group 3 - Supervisor: Ole Schultz

Group 3. Emily Rebecca Burroughs, Hermine Cooreman, Andrea Cuella, Victor Rodriguez P



CHAPTER 3

Background and research

*Specific Research
THE ENVIRONMENT
2 e University- Technical research
* Heating

We can see that radial floor heating is better than radiators because of the widespread of
the heating and the low temperature they supply, so it has a big efficiency. If the building will
be build now, I'll decide to use this system but not now, but may be take in account if someday
it's necessary to expand the university or make any important restructuration.

- Adjust the temperature to your needs:

This premise is as simple as logic, there is no sense in winter to wear short sleeves at home,
you better make the effort to go a little warmer and not (mis) spend energy unnecessarily. The
proper daytime temperature ranges from 19 °-21 ° Celsius, while night temperatures can drop
to 17 °- 18 ° Celsius.

- Investing in isolation:

It is not possible to heat or cool efficiently any building if this temperature radiates out of
this, so it is very important to invest in insulation. It is an important investment, but it's returned
just by reducing the electricity bill. Elements such as double glazed windows and insulated
walls can increase the performance of our climating system significantly.

- To adapt our behavior:

A few tricks can help us save energy with small ges-
tures that, ultimately, will make significantly reduce our
power consumption. Here are a few:

* Use efficient boilers and review periodically, as a
mal function can lower its performance significantly.
® Install awnings to avoid overheating in summer
seasons.
® Turn off air conditioning when ventilating the buil
ding.
® Close the doors of the rooms air conditioned, but
you lose the heat (or cold).
* Install programmable thermostats, while more ex
pensive are depreciated using the electricity bil
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In order to guarantee the quality of the air we need to exchange the air of a closed habitat.
The circulation of air inside a system is called transfer air. we are going to list some reasons to
understand why it's important to take care about ventilation in any building:

- Save energy

- Lower heating bills

- Less noise from outside

- Hygiene

- Riddance of dust

- Reduce odours

- Minimization of carbon oxide

- Demanded by Danish Building Regulation

The ventilation could be done by two different techiques: Natural ventilation and Mecha-
nical ventilation. Let's see the characteristics of the systems and how we can combine them in
order to maximize the efficiency of any ventilation system.

Natural ventilation:

This type of ventilation don't use any kind of machine but difference of pressure and tempe-
rature. This means that warm air, wich is lighter than cold, could be moved by taking profit of
“stack effect” just by opening a window or a door. The biggest problem of this method is that
the quality of the air inside the building can’t be controlled. I'ts a cheap alternative, because
this method is not using energy, but temperature, humidity and other factors could’nt be con-
trolled.

Mechanical ventilation:

This is the most common technique used in big buildings, such as IHK. This method use some
machines in order to exchange the closed air with fresh air and also control the wetnes of the
air, temperature... Nowadays, new technologies make us able to adapt this machines to the
type of room or time in order to save energy. In contrast with natural ventilation, this method
use energy, but we can control all parameters we want.
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Hybrid ventilation:

This technique is the most efficient one, because it uses the difference of pressure to ex-
change the air but also some faciliteies that allow us to control different paramaters such as
wetness, temperature or filtering. Also, this system could take profit from the energy spent on
heating, because this ventilating system* is able to extract energy from the environment to heat
up the clean air.

Air handler units (AHU)

It's a facility to process closed air in buildings, but this appliances just can heat the fresh air
in order to help the heating.

Air handler unit tools:

Fan

It's the mechanical element that generates the air flow with the fresh air. It should pro-
vide some pressure to the conducts in order to the air reaches all the part of the conducts
after going through the filters.

Filters:

It's the part that clean the air, it means that the dust will keep there in order to increa-
se the quality of the air. there are different types of filters, depending on its density and
material. It's not the same the air quality that we need for an hospital, for a office or for a
home, so different filters are available to use. Also it's possible to use some filters in order
to kill microbiotics and to reduce odours.

Heating and cooling:

Normally, the system that AHU uses is a coil where water (hot or cold, depending
if we want to cool or warm) flows and heat or cool the air flow that generates the fan.
Nowadays, in order to improve the energetic efficiency nowadays the water is heated in
heat pumps or in solar thermal plates.

Conducts:
s the element that guides the air through the building, it's recomended to build it the
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more straight it's possible, because the more curves, the less efficiency. That's because
if if there are a lot of curves, the engine that generates the air flow has to increase the
pressure.

>> Conclusion

The best option in our opinion, it's the hybrid ventilation system using an air handler system,
wich is the one that IHK has implemented, because it can help with the heating and it’s sure that
the ventilation will be done correctly. Also, the efficiency is quite higher than others, because
environmental energy is used. So, nowadays university is highly efficient in using energy for
vertilatien.

e Water

lt's important to know how this resource is used in order to design an efficient plan for so-
ving it. We can organize the consumption in three categories:

Residual consumption: It's the consumption for different apli-
cations but it's not recoverd on the sewage. For example, the
water used on the cooling systems, the water used for water
the gardens, the water used to make ice cubes...

Useful consumption: This kind of consumption is when once
used, is recovered on the sewage and treated in order to
reuse it for othera pplications. The water we use to clean, in
taps, toilettes...

Losses: Is water that is not used for any service and is not re-
covered in the sewage. Leaks on pipes, deposits, valves, the
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lt's important to identify the type of use for all devices or places where water is used in order
to make a precise description of the usage of this resource. Some importants points that we
have to describe are:

1. Main purpose of the usage: If it's used for toilets, cooking, labs, workshops, cooling
systems...

2. Category of use: residual consumption, useful consumption or losses

3. Frequency of use: The schedule when the system is using water. For example, in IHK the
normal consumption of toilettes are from 8:00 untill 16:00.

4. Ocassional consumptions: These are little or big consumption wich are caused occassio
naly and can supose peaks of consumption somewhere in the time.

>> Consumption tests

In order to know the impact of the measures taken, we have to measure the consumption
before applying it and after. In order to do it we have to revise and adequate the measuring
systems of the building

[ the measuring system in a building is the set of meters,

accessories and activities to obtain, process, analyse and disseminate

data on volumes of water consumed or used ]

- Identify the volume of water provided to the building

- Identify the amount of water consumed wether in ordinary or extraordinary schedule

- Identify the amount of storaged water such as tanks, boilers, cooling systems...

- Also, we have some standard consumption for most of common uses. >>
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e Water

>> Consumption tests

average consumption

Bathroom faucet

tub
toillete

urinal

washing machine

garden taps

Figure 13: Water Consumption

>> Saving measures

Normally, when we think about saving water, into our mind comes ideas such as different
devices for reduce the flow of water, the waste of it, and of course it exist, but also to adapt
our behaviour is important to reduce it.

To
check periodically
pipes, devices and measu-
rement devices.

To install in taps and pipes
a flow volume regulator

Replace
devices for others more
efficient.

Figure 14: Water saving measures

To
repair leaks on the
system.

Implant recycling

Evaluation of systems.

water consumption

Promote the beha-
viour adaptation to be
more efficient.

Identify alternative
water sources.
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Detecting leaks
In order to avoid losses by leaks, it could be interesting to have a periodic revision of
all the installations which provide water in the building. Also users should inform if some

pipe, tap or toilette have any problem.

Recycling systems

This systems are used to collect water wich has been used but it has the minimum quality
for being used for another aplication. This systems also includes treated water even if it's not
potable.

Alternative sources of water

If some uses, such as toilets or heating and cooling systems, doesn’t need portable water,
we can take some water from the rain or lakes.

Behaviour changes

Report leaks, if exist in taps, toilets...

Use the minimum amount of water that

is necessary for every case

Don't let taps or valves opened for a long time
Not throw cigarettes or bin inside the toilets
Be sure about what we throw by the toilet, it
could be harmful for nature.

>> Conclusion

The main goal is to incorporate saving measures that fit the building using the active par-
ticipation of users. During the last years, there was a lot of new techniques which appeared
because of the studies along the years and the experience. Our objective is to impact on the
collective wich use the building and to find solutions wich offers us benefits. In these benefits,
we can include the life quality that we can reach if our environment is healthy and clean be-
cause of the less pollution.
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Technical changes that we apply, always have to be joined with changes in usage
of water and the behaviour that we have when using it. This mean to take efficient
habits that help us to reduce our consumption and also helps to reduce the conta-
mination of water. But not only teach people how to act is necessary but also help
users fo communicate between them in order to share experiences and make a
collective behaviour.

TECHNOLOGIES FOR THE WEBSITE

The website will be running on an Apache server. During the development process, we'll
use programs as LAMP (on Windows) or MAMP (on Mac) to run a virtual server on our own
computers. Once the website is finished, we'll deploy it to an Apache server that's accessible
everywhere over the Internet.

The resources consumption data is available to us in Excel documents and via goenergi.dk.
This data will be put in a MySQL database. There are several tools available to convert the Ex-
cel Documents to MySQL databases. We will use PHP to access this database and to program
the website, which will be in HTML and CSS with some jQuery (a JavaScript library) to make
sure the users will have the best experience possible.

*Energy use in the university

The energy use in the university is measured at different locations. This data is accessible via
the website goenergi.dk. It can be accessed by using javascripts. There is data available for
the total energy consumption (id=3525, niveau=1), data for the foundation class and produc-
tion light in rooms A, B and E (id=5026, id=3), data for the civil engineering department and
machine department in rooms N, P, Q, R and S (id=5024, niveau=3) and data for the center
for IT and Electronics and Sustainable Energy in rooms H, K, M, T, U, V and X (id=5027, ni-
veau=3).

There is an excel document with the total energy consumption by month and by year from
1998 to 2011 (EL Forbrug 1998-2012.xls). There is also an excel document with the heating
consumption by month and by year from 2001 to 2011 (Varmeforbrug 2001-2011 .xls).
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*Energy use in the university

The heating system is a Honeywell EBI R410.2 system which can be controlled over the
internet. It controls heat in the radiators and the ventilation. There are temperature sensors in
different locations to control this system. The system also controls the blinds in the canteen areaq,
and it can open windows automatically when it's 20°C outside.

e Water use in the university

The water usage of the university is measured in one central unit. This data is available in an
excel spreadsheet, where the yearly consumption is shown. Data available for 2002 - 2011
(Vandforbrug 2002-2012 .xls).

There is no realtime data available, this might be a challenge to us.

USERS

e Psychological Studies and Theory:

Marketing is one of the main priorities that should be addressed when designing and pro-
ducing any product whether it is a service and physical object or web-based. Thus, consumer
behaviour is one of the younger, yet heavily explored, disciplines within contemporary psy-
chological study.

Psychological Contributions to Consumer Behaviour

Learning—Two important learning theo-ries are classical conditioning (Pavlov) and instru-
mental conditioning (Skinner). Classical conditioning focuses on contiguity (association) and
repetition. Through significant trials and testing Pavlov encouraged a dog to link food (meat)
with the sounds of a bell. Henceforth, eventually upon hearing the ringing of the bell the dog
would involuntarily salivate without the presence of food. Advertising encourages an associa-
tion between a soft drink and having a good time. In order to do this they demonstrate a group
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of people having fun whilst drinking the promoted product. In an instance where a company
wishes to make you believe that a new tissue product is soft its advertisements might show the
tissues with clouds, cotton, babies etc. Thus, if you associate a product with a positive aspect of
it or experience then it will encourage a feeling a want when the user is faced with the product
in a real life situation.

Subsequently, in order to interest users we must encourage them to associate our interface
with something appealing. We must link energy efficiency to some feeling of social well-being
or the opportunity to save money and spend it on something pleasant.

Instrumental conditioning focuses on reinforcement. In order for an action or type of beha-
viour to be repeated it must be rewarded. This is demonstrated in animal training; when a seal
catches a ball it is given a fish, it will the do it again assuming it will receive a fish. One of the
best reinforcing aspects is a good quality, working product. However, sometimes more rein-
forcement is required as the positive impact of a product (particularly in our project) may not
be immediately obvious or directly affect the user. This can be in the form of financial reward.
Obviously it would be impossible to just give away money to users, however by addressing the
needs of our target market we would encourage repeated use by offering discounts or similar
incentives based around services and products used regularly by students. Alternatively, the
problem with always rewarding a behavior is that you get used to the reward. However, in
this situation where repeated usage is essential for the success of the product and it's desired
function the incentives may be necessary. Although, they could be reduced over time as the
user forms a habit of using the product.

Image: Product image is an essential aspect for consideration in the development of a
product. Brand image is very often the most influential factor, however in our case there is
no brand and it the way that the product affects the user’s self-image that is more relevant in
promoting the product.

People have a self-image. You may see yourself as
being very smart and it may not be true. IQ tests attempt
to measure the real self; self-image is the way you see
yourself. People tend to buy products that fit their self-
image. If you think of yourself as a sexy woman, what
brand of perfume will you wear? If you see yourself as
a sexy, flashy, kind of guy, what kind of car will you
drive? If, on the other hand, you see yourself as thrifty,
simple, and frugal, what kind of car do you drive? Self-
image
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¢ User Incentive and Motivation:

Considering existing products (a wide range of both successful and failed examples) it is
clear that one of the key issues regarding a product that has its main aim as a reduction of
energy waste and an increased efficiency within a given environment through extensive user
usage is the factors that make the project appeal to users and promote repetitive use. We have
drawn a selection of conclusions relating fo this issue. This is one of the main areas of develo-
pment and is ongoing throughout the design and concept development process.

o’ Advertising generally works to reinforce consumer trends rather than to initiate them.’-

Michael Schudson.

*The main conclusion from initial research is that no product of this type (ie. a website or
user based interface) can gain popularity without incentives to motivate consumers to use
the product.

eFurthermore, even if the user is initially drawn to the product, continued usage is increased
by the utilisation of continuing incentives that benefit the user.

eUsers are most likely to respond to financial incentive as humans are motivated by gain
and consumption.

* Although the social conscious of the majority of society will initially encourage them to res
pond to motivation based on feelings of guilt and wanting to change that are provoked by
information on the deterioration of our planet, Boredom and a lac of interest will eventual
lead them to forget about the product and use will not continue.

* Consumers are also often motivated by competitive incentives and people enjoy ‘winning’
and proving that they can be ‘better’ than others. Comparison is a powerful marketing
tool.
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Based of these conclusions, some initial ideas have been discussed are still in an early stage
of development:

>> ‘Competition is not only the basis of protection to the consumer, but is the incentive to
progress.’-Herbert Hoover.

>> Allowing users to compete with other users in terms of their energy consumption, usage
and waste may increase the likelihood of them using the website continually and will increase
the effectiveness of the product in reducing waste.

>> Financial gain to users is a powerful motivator. Considering that our product will be
based within the university and will be aimed at students, it is logical to suggest that this parti-
cular target market is highly financial motivated and will respond particularly well to this type
of incentive. Thus, if there is a way of measuring usage, consumption and waste, continued
reduction of this may be rewarded by providing discounts on items at the university such as
food, drink and stationary as well as travel outside of the university. Subsequently, increasing
the benefits of the product to the user and potentially prolonging heir interest in it.

e User Mentality and Consumer Habit

In contemporary society consumers are continually ex-
posed to the increasing media attention that is focused on
the negative impact we as product users have on our local,
national and global climates, both economic and environ-
mental. Furthermore, government and commercial incenti-
ves to reduce our impact on the planet through alterations
in our day to day behaviour are now commonplace on
everyday life from more obvious mediums such as energy
consumption reduction in household appliances and travel
methods, to less obvious means such as buying products
that are manufactured in a more ‘eco-friendly’ way or are
created using more sustainable resources.
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e User Mentality and Consumer Habit

Buying products that are manufactured in a more ‘eco-friendly’ way or are created using

more sustainable resources.

In theory, these incentives should guarantee a change in consumer behaviour and therefore
an improvement in our impact on the environment. However society is built up of a wide varie-
ty of people that fit into several social categorisations, each with different behavioural patterns
and attitudes and subsequently, different reactions to this type of pressure. Here we made the
comparison between the different user profiles:

Families (with young children)

Considering the contemporary economic cli-
mate it is safe to assume that most working fa-
milies with children are budgeting strictly in or-
der to remain financially stable. Therefore, they
will want to adhere to the ‘social responsibility’
that is promoted in order to encourage people
to change how they live, however they will be
more inclined to purchase the best value option
in any commercial situation. However, in the
region of household energy consumption, these
types of household will be interested in reducing
theirs as it will also decrease their outgoings for
power.

Thus, focussing on combining green options
with cost-efficiency is the most effective way to
connect with families (particularly those with
young children).

Working households (without children)

Working people, specifically couples, in mo-
dern society are usually very aware of social
issues and are therefore relatively interested in
improvement of the planets maintenance. Howe-
ver, younger working households tend to focus
on what they prefer and what they can afford,
therefore a significant quantity of effort is requi-
red to convince them that they should chonge
their consumer behaviour. As with families, they
would also need to be able to recognise the be-
nefits to them of altering their behaviour.

Additionally, sociological studies have found
that if a couple is already compromising with
each other they are unlikely to want to compro-
mise other aspects of their behaviour as they
want fo keep control and stay happy. Thus, they
may not be interested in focussing on alterin

their attitudes outside of their relationship.

Single person households

Studies have found that single person house-
holds are often the most malleable in changing
their behaviour. It is appropriate to assume that
this is because they are only one person in one
household, therefore they do not have to take
into consideration the needs, wants and requi-
rements of another person living with them.
Thus, if a change is proposed it only needs their
approval and is significantly more likely to be
implemented.

However, single people living alone, specifi-
cally if they are young, are often heavily res-
tricted by their income. Therefore, it is safe to
assume that they would be more likely to make
a change to their consumer habits if it boasted
financial and economical improvement or bene-
fits for the individual user.
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e User Mentality and Consumer Habit

Students:

Stereotypes of students often suggest that they
are all ‘hippy’ environmentalists that would be
heavily focussed on decreasing our impact on
the global and local climate. However, in mo-
dern reality, studies suggest that many students
lack interest in environmental issues as they have
become used to constantly being bombarded
with information and media hysteria and are
almost immune to being shocked. Furthermore,
students generally live in rented homes where
the way that energy is consumed is not their
responsibility. Additionally, the financial strain
of studying does not allow for young people to
easily alter their consumer behaviour purely for
selfless reasons.

However, young people such as students are
becoming increasingly socially aware and
knowledgeable on issues that affect local and
global society due to increasing usage of media
outputs such as the infernet. Thus, they may be
more interested in altering their behaviour than
initially assumed. Furthermore, they usually have
not lived independently of their parents |ong enough fo form

solid consumer and household habits and are
therefore sfill easier to influence than couples
and families.

>>

| would argue that people are often motivated to change
due to the pressure of social responsibility however the most
effective motivation is usually financial; this is the only aspect
that is commonly appreciated by the majority of society, not
just selected groups.

However, it would be logical to suggest that any personal
benefit to a consumer will persuade them change their habits,
thus this should be focused on when creating more efficient
option in any area of everyday life.

>>

Statistics are an easy and time-efficient way to present,
read and understand information.

OAP’s:

OAP’s are often the most difficult people to
influence in relation to behaviour and habits,
particularly consumerism as they have spent a
lifetime building their own habits and routines
that they are used to and are heavily reluctant
to change. Furthermore, retirees are often living
off a limited budget and will focus on value for
money options rather than what might be best
for their ‘carbon footprint’

Subsequently, it is best to promote cost-effi-
ciency fo this group. However, many refirees
live in state provided accommodation and are
therefore in residences that can be altered to be
more energy efficient by the government and
local authorities rather than being left to their
own motivation
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¢ Tools to Motivate Sustainable Behavior

Most programs to decrease energy and water consumption are based on information. But,
these campaigns usually fail to change behavior. Studies have shown that education alone has
almost no effect on sustainable behavior. This is because there are more barriers than just lack
of knowledge for sustainable behavior. There are a lot more things that influence human beha-
vior. To develop a successful product, it's important that we identify these barriers and that we
also look into the tools that social science research has identified to be effective in changing
behavior.

Commitment (From Intention to Action)

If you make people commit to something, they are much more likely to act in a way that is
consistent with their commitment. Consistency is an important character trait. People who beha-
ve inconsistently are viewed as untrustworthy and unreliable. Individuals whose deeds match
their words are viewed as being honest and having integrity. That's why public commitments
are much more effective than private commitments. Commitments should be sought only if the
people are already interested in the activity. Research suggests that it will not work if the person
feels pressured to commit.

Prompts (Remembering to Act)

A prompt is a visual or auditory aid which reminds us to carry out an activity that we might
otherwise forget. A prompt should be delivered close to the target behavior. For example, a
sign to turn of lights should be beside the light switch by the exit. Prompts can be effective for
encouraging sustainable behavior.

Norms (Building Community Support)

Programs to promote sustainable behavior should attempt to communicate what acceptable

behaviors are. To be effective, the norm must also be visible. People need to view the norm as

how they should behave.

Communication (Effective Messages)

The transition to a sustainable future will require that the vast majority of people be persua-
ded to adopt different lifestyles. It's impossible to persuade people without their attention. An
effective way to ensure attention is to present vivid, concrete and personalized information.
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e User Mentality and Consumer Habit
Incentives (Enhancing Motivation)

Incentives can be particularly useful when motivation to engage in sustainable behavior is
low. They are most effective if they are presented at the time the behavior is to occur. Incen-
tives to reward positive behavior are much more effective than disincentives which are often
less predictable because it does not encourage a positive alternative. If you are using incenti-
ves, you must make sure they are visible because it will have little or no impact if people are
unaware of its existence. Many individuals engage in sustainable activities because they feel
like they are making a positive contribution. The danger with incentives is that when you use
them, they replace this internal motivation. Once you take the incentive away, individuals may
lose all motivation to continue the activity. It's really important think carefully about introducing
incentives, especially if you believe the incentive may be removed at a later time. Incentives
don’t have to be financial. For example, public recognition of actions which foster sustainabi-
lity can be an important source of motivation.

Convenience (Making it Easy to Act)

Find out what the external barriers are and address them.
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¢ Questionnaire

>> The objectives

To discover the barriers of why the students at —

the university aren’t more energy efficient, we de- Y
veloped a questionnaire. With this questionnaire, C
we want fo find out if our users are interested in P
our problem and their knowledge about it. C ___:"
To be sure we're going to get the right answers, O
we already tested our questions with a small group
of people, and made some modifications to our
questions to make them more clear following their m

feedback.

>> The respondents * *
® Gender: 12 Males and 6 Females

e Nationality: 4 French, 5 Spanish, 2 South Korean, ! :i ®
1 UK, 1 Bosnian, 1 Danish, 1 Belgium,
1 Taiwan, 1 Portugal, 1 Ecuador

® Age: 12 (21-24 years old - Students) and 1 (- Teacher)
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>> The questions and their answers

* 1. What do you know about the current waste of resources (water and energy) and the
consequences of that?

. They know that we need to avoid this waste and find good solutions

because the problems will come soon, sooner than we expect, the climate change is only
a notice.

So users should conscientious of what they consume and the consequences of this con-
sumption.

* 2. Are you interested in this problem?

Almost the respondents are interested in this subject or in this problem , however one
of them tells us :

“Yes, but | think we heard a lot of things about this problem and few solutions are imple-
mented. Besides from my point of view

”

We think that they are many people that think like this and this is a hard point to treat
and a hard negative barrier for us. We have to take in account this point of view. A mi-

nority isn't interested in the problem because they think it's not happening around them.

e 3. Are you doing something to decrease this waste of resources? If so, what are you
doing? If not, why not?

Most people are making some gestures to decrease this waste, for example:

-Turn off the light when | leave a room,
-Turn off the heater if | open a windows.

-Try to control the water use when cleaning the dishes, having a shower, brushing my
teeth. ..

-Recycle and separate trashes.
-Plug off laptop and phone loaders
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>> The cuestions and their answers

-Take public transports (bus, train, metro) or bike.
-Try to insulate the house as much as possible...

They are various small things that users used to do currently. But one of the respondents
recognize that :

“[..] Sometimes | forget to recycle bottles or | take my car for a short distance maybe be-
cause

A small amount of people aren’t doing anything:

- it's easier to do nothing

- they don't think about it they think small changes
won’t make a difference

- only big consumers like companies can

make a real difference. Without them

changing their ways we'll never solve this
problem.

e 4. Are you willing to change your behavior if it helps to save resources? Even if you have
to give up some of your comfort?

Almost all the respondents are willing to change their behavior even if this is quite
annoying if we are talking about comfort.

We highlight the answers of two of the respondents that they say:

“I think it's something that you can’t change one day to the other.”
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¢ Questionnaire

>> The questions and their answers

* 5. Do you think you can change your behavior in relation to resources consumption? Do

you think using a webpage informing you of the energy use at the university is a good
idea? Do you have any suggestions?

In general they think that the webpage can be a good idea because it’s easy to access
, principally if the solutions or tips must be easy to implement and really efficient. With
some easy understanding pictures and color.

The website can be a good reminder to be energy efficient, because a lot of the times
they just forget.

A very useful thing that one of the respondents tells us and that we obviously have to
take in account is:

“Using a webpage its a good idea, but | also think that

( e.g. increase the prices of the main products as water,
electricity etc) and also comparing it with the people that barely can use this energy”

Another goods suggestions:

“If you can inform people how much is being wasted and identify concrete ways that
people can change their behaviour to reduce the waste and measure the impact of the beha-
viour (e.g. if everyone used no more than one paper towel every time they dried their hands,
this would slow the rate of carbon emissions by xxx), this would be helpful. Otherwise if it
is a university-wide initiative the website could encourage people to, for example, cycle to
work for a week to save xxx amount of carbon emissions”

“The website can show you the results of the changes you’re implementing, like how much
you'll save.”
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>> The questions and their answers

* 6. Would you be interested in participating in a sustainability project in your university?

(Some suggest it shouldn’t take too much time because they’re busy a lot of the time.)
e 7. Do you have an idea on how we can save resources at the university?
The most relevant ideas were:

- Change the automatic doors and put manuals.

- Turn off computers when the day is over. Same with the lights.
- Change the toilet switches with sprinkler system switches

- Change manual taps for time controlled taps.

- Change paper for air dryers in the bathrooms.

- Recycling bins

- Automatic lights

e Users Profile

In order to know our potential users we’re going to
study their profiles in a general way : their needs against
the product, their influences from a technological point
of view and their concerns. In the same way and with
the help of the questionnaire we’ll can know our users
and make a website aimed at them.

Achieving this we will be closer to getting one of our
main objectives:

“ Modify people’s behaviour in order to make them more efficient in resources consumption.”
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The environment in which we work is the IHK (Copenhagen University College of Enginee-
ring ), so all our users have one thing in common. However we must make some distinctions
that’s why we have divided our targets according to their expectations about the website and
their function in the university:

>> Teachers and administration stuff
>> Students (Danish and Internationals)

>> Maintenance-employee (we have to distinguish this user because he will handle the we
bsite from a technical point of view, providing the information necessary to the website,
about the building, in order to we can provide the best solutions to the other users).

> 1. TEACHERS- PROFESSIONALS

International professors
(engineering field ) - A WEBSITE that can be used as an

educational tool

Age: 30 - 65 years old
- Learn how to reduce the energy waste

Marital status: married with family
- Easy interface and intuitive

Residence: Copenhagen ( Denmark)

Languages: Danish / English
In the following influence map we cap-
In general this users are more aware of ture all the interfaces and websites that
the environmental problems. They are can be familiar for this target.
easier fo deal.

This target usually consult web newspapers, he use a Windows or a MAC intferface
and principally Microsoft office tools like Power Point or Excel . This users can use specific
programs like Solid Works , obviously they use CampusNet to upload documents and to
communicate to their students , they also use hotmail or Google mail . Finally as Danish
citizens they may be familiar with the DSB automatic ticket interface .
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> 2. STUDENTS
International students - A dynamic and graphic
(engineering field ) WEBSITE.
- Useful and simple
Age: 18 — 28 years old - Customizable
- Related to websites like Facebook or
Marital status: single Twitter

- Educational too
Residence: Copenhagen ( Denmark)

Languages: Danish / English (Others: Spa-

nish, French, German..) In the following influence map we

capture all the interfaces and websi-
This users are our principal objective, tes that can be familiar for this target
because in many cases their behavior in order to help us to make our own
fo the environment is not appropriate. interface.

In so many cases they aren’t inferes-

ted about this subject or only are inter-

ested when it supposed an economic

benefit for them ( e.g: recycling cans
and bottles)

This target is an expert on social networks like Facebook or Twitter, also he use other
media such as Skype or WhatsApp (for the mobile phone). He often use Dropbox or Goo-
gle Docs for the transfer of documents. In many cases they are users of Smartphones and
of their applications. As students of Engineering they usually use specific programs such
as Solid Edge and are familiar with Campus Net . Finally as Danish citizens they may be
familiar with the DSB automatic ticket interface .
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> 3 MAINTENANCE employee

National employee
Age: 30 - 60 years old

Marital status: married with family

Residence: Copenhagen_( Denmark)

Languages: Danish / English

This target is as important as
the others because he is the res-
ponsible of introducing the te-
chnical information in the we-
bsite in order to provide some
sustainable solutions . For that
reason the technical part of the
website should be focused and
heavily oriented to this user.

The main problem of this target may
be the lack of time. In other words,
they don’t have enough time to spend
in front of a webpage. That's why this
user needs an:

- Easy and intuitive website
- Useful and simple

This user may be familiar with other
control and maintenance interfaces
present in the university.
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*Mind Map

We've made a mind map to present all our ideas , the research we've done, the main pro-
blem, the objectives.... to break down the problem in order to obtain a solution. During two
of our team meetings we used the blackboard available to write down everything we were
thinking of. We outlined our project this way, and with this overview we can limit what we
want to use in our project.

In this map we collect all the overview research and objectives explained in the previous
pages and we discussed the conclusions from the specific research in order to finish it and
complete it.

A mind map is a diagram used to represent
words, ideas, tasks, or other items linked to and
arranged around a central key word or idea.

Mind maps are used to generate, visualize,
structure, and classify ideas, and as an aid tos-
tudying and organizing information, solving
problems, making decisions, and writing.

The elements of a given mind map are arran-
ged intuitively according to the importance of
the concepts,the goal is representing connec-

tions between portions of information.
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Mind Map.

Inform people about the consumption in a buildinge
Create a website that keeps people interested and

Energy and water usage data

Energy and water consumption

Advise and tricks fo save water and energy

Discussion/tips by users

How much money is the user saving

Reduce the energy consumptione
Modify people’s behaviore

motivatede®

:Objecti
|echives Problems:

WASTING TOO MANY RESOURCES

*People are different

eLack information

*Only showing information is not useful

#Too much information is boring and confusing
*People don‘t know how to be energy efficient

What can we do?

eThere are many failed similar products

How can we make people react? keeps inferest

real life benefits

benefits for nature benefits for users cost efficiency

INFLUENCES

communication
user test

TECHNICAL
INFORMATION

USERS

ways to improve

consumption VS NEEDS Msrs simply and realistic

standarized Save Money

ADAPT
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Physical characteristics
Age
Gender
Location
Habitat
Disabilities
Knowledge/experience
Computer literacy
Language
Education
Apliances..

Job/ Task/ Need

Task importance/ frequency
Social Instruction

Lifestyle
Pshycological characteristics

Attitude
Motivation
Patience
Expectations
Stress level
Values and beliefs

~

~————— ==

What the user need:

o Accesibility | ® Perceptibility
*Operacibility
e Simplicity
eForgiveness

* Aesthetically pleasing
eClarity

* Availability

e Compatibility
*Consistency

*Control

oEfficiency

*Flexibility
eFamiliarity
*Obviousness
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CONCLUSIONS

In order to solve the problem at hand the technical information must be taken into considero-
tion in order to formulate solutions to save resources. Presenting the technical information can
suggest to users ways to improve their consumption and habits that should trigger a reaction in
them as members of an affected society as well as consumers. Also is essential for us to provide
users with solutions to improve their energy and water consumption. Therefore: We have this
situation, we want to improve it, how?

This is the most difficult and important point to reach our objectives, Users must be able to
understand the information, therefore we must present it in an easy and convenient form. Sub-
sequently users will be aware of the situation and will hopefully attempt to focus their attention
on the critical points and on the areas that will improve with their reactional behaviour.

And now the most critical part: how to make people react? To know how to make people
react we have to know our users profile. In order to helps us solve this challenge we have tur-
ned to creative techniques such as influence maps, brainstorming, etc. Subsequently, this is the
most in-depth part for us as website developers because it's the most subjective and psycholo-
gical part. We are going to assert our attention in the graphic design area and in the different
ways to motivate people to act against the situation.

;!F w
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CHAPTER 4
The webpage
* Introduction

After have done all the researches we are ready to start with our webpage design , inclu-
ding the choice of the webpage name. In the following pages we are going to show part of
the webpage development.

* Naming
THE PROCESS

*What's the technique about?

In order to find the name of our webpage we can follow the steps below:
*Make a list with the key words that define the product.
From this:
eUse translations in several languages.
® Play with prefixes and suffixes.
e Use dictionaries, definitions and synonyms.
e Consider references real physical objects.

® Communicate with emotion, using feelings

*Key Words:

sustainable/sustainability/behavior/environment/green/resource/save/teach/stingy/
learn/improve/aware/action/nature/modify/change..

®Examples of names for the webpage : (extracted from the words above)

GREENABILITY ( instead of Sustainability) / BE GREENABLE /°S green ( s of “sustai-
nable”) we can play with “he’s green, she’s green and you?2” for the slogan/ ECOSAVE
/ Be ECO/ECOSTINGY
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CHAPTER 4
The webpage
* Naming

THE SELECTION

ECOSTINGY MOVEMENT

We want to catch the attention of people, and keep them interested in this subject so we
have to impress, that’s why we needed to choose a word that emphasised our objective and
our purpose.

Shngy because we want people fix their attention in the subject.
(Stingy means mean or ungenerous)

eco In reference to ecology and sustainability

So ecostingy means someone who’s not very generous with nature with eco-subjects , in

other words someone who didn’t leave nature to be damage or fall into the wrong hands.

To reforce this idea we need to add an slogan:

“Wasting is no longer in. Now, become an ecoStingy!”

With this kind of slogan we emphasise the fact that you belong to a group, that you're
joined this philosophy.

THE GRAPHIC IMAGE

In order to realize the graphic image of the website we focused on the values we wanted

to transmit:
Ecology/Sustainability/Originality/Freshness/Usability/Functionality/Youthfulness ( accor-
ding to the environment in which we are designing the webpage)/Diversity
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CHAPTER 4
The webpage
* Naming

THE GRAPHIC IMAGE
®logotype

Note: Finally the logotype is only constitute by the name of the website, in other words the name of the web is

the logo of this one and of the movement we are going to promote at IHK.

In the logotype we have used two diferent but similar typographies , in this way we se-
parate in two parts the logotipe: on one hand eco and on the other one stingy. Using two
tipographies cause a breack and dynamism in the word .

Typographies:

appleberry - Love Ya Like A Sister
- Stingy

As we can see these type of fonts are very originals and informals. We use the combina-
tion of this two typographies principally because they are similar with the exception that the
second is bigger than the first one ( with the same font size), so it’s more stress . This fact
allows us to highlight the word Stingy , to cause impact above that is important , but
not is so impressive for users.

Playing with two diferent colours we reinforce this idea :
Sting
Sting

®Logotype + Slogan

Ingenigrhajskolen i Kabenhavn - EPS - Spring Semester 2012 - Group 3 - Supervisor: Ole Schultz
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The webpage

* The webpage development

SKETCHES

Before starting the design of the website is necessary to
organize all the information you want to show on it and make
some skefches of the structure of the website and the content
of each menu efc ... To do this we did a Brainstorming (creati-
ve technique) in order to determine the content of our website
and then each one propose different alternatives for the struc-
ture of the website. Below is a selection of sketches that will

be used for the design of our website.

Login Wikh wmmﬂg id
BRAINSTORM
fint of Meople commuled
~o. goals Jon the qu::}
- Hae mm&wmwh‘
- wmamkives (9)

_muwmml et

- Moknhics

—dw!ﬂmac
~ whot ane Loni
7 Ut oty i

Tip.of e day ] L
kiek [};{% ¥ lﬂ

+ Jukical Pniﬂh

@ nrakiatics |

~How o rofie?
Sdu}{,dha} z:u
Ae Emn? to o7
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SKETCHES

rAction

+ N
MEM] How To SeLie?
reaks {Mﬁmi"_qtm'rdr
Ao Tt 10

. —p Wnnea cjr He month

v ; — ok ko Awilter .

Figures 15-19: Schetches
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The webpage

* The webpage development

FIRST LAYOUTS
>> Requirements

In order the begin the building and development of the webpage we have considered the
needs of the users and taken conclusions from our research into user behaviour in order to
maximise the ease of use and appeal of the website. By doing this we maximise the likelihood
of students within the university using the website effectively and reducing energy consumption
and waste, thus, reaching the main objective of the project.

Some of the most influential conclusions from user research and exploration of existing pro-
ducts are as follows:

* The web page must be simple to follow and the instructions for use clear.
® |t must convey all relevant informations such as instruction for use, ways to reduce con
sumption and explanation of the objectives without overloading the user with text. Studies
show that readers generally only focus on 10% the quantity of text online as they would if it
were printed. Subsequently, if we include too much text on the page the user may lose in
terest and not complete the process and will not return to use the webpage again.
® |t must make it as simple as possible for users to input data and information (both qualita
tive and quantitative).
* In order to promote repeated use and positive reputation the webpage must present the
benefits to the users from using the site.
® However, in order to soothe social conscience the web page must also make the user
aware of how they are ‘saving the environment’.
* |t may require methods of posting the progress of the user in terms of energy consumption
on various social networking sites (such as Facebook and Twitter) instantly.

>> Alternative 1

Initially, the user’s impression of our product will be the aesthetic and layout of the pages.
Furthermore, the layout and design defines the ease of use and simplicity of the web page and
aid the user in the understanding of the instructions, purpose and obijectives of our product.

Considering our research and the failings and successes of existing websites it is clear that
the more simple the concept for the movement through the website and the layout the easier it
is for the user to navigate and the more likely they are to return to it again. Also, the majority
of contemporary, popular and successful websites utilise incredibly simple colour schemes and
aesthetics.

Firstly, by simplifying the imagery and semantics associated with the planet and the majo-
rity of ‘eco’ products | concluded that a circular based design would symbolise the Earth and
create a simplistic graphic aesthetic. Furthermore, pastel colours are heavily used in web
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The webpage

* The webpage development

FIRST LAYOUTS

design on pale, plain backgrounds. Thus, using pastel shades of blue, green, yellow, pink and
will differentiate each section whilst keeping a ‘neutral” aesthetic which relates to the theme of
‘the environment’ which is often represented in pastel shades and using blue, green yellow efc.

Furthermore, circles represent the shape of the earth and are also a clean and aesthetically
pleasing way to separate different items on the page. They allow for the page to flow without
being confusing and allow the colour to stand out from the background.

Each separate shape could incorporate a single ‘tip’ on saving energy, one piece of infor-
mation or a link to another page within the website.

Figure 20: Alternative one-web design
Ingenigrhajskolen i Kabenhavn - EPS - Spring Semester 2012 - Group 3 - Supervisor: Ole Schultz
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* The webpage development

FIRST LAYOUTS

¢ Alternative 2

With this website layout we want to follow the layout of our presentations and reports. The

purpose of the use of this colors and structure is transmitting a simple appearance as simple as

the use of the website. The user has to perceive the website as a tool as a help, so the interface

should be very clear, homogeneous and attractive.

Using this aesthetic we want to transmit technology and ecology as well as freshness and

creativity. So according to this values we use a green and light green in reference to nature

and a black and grey Pantone in reference to technology and modernity.

Stingy |
=
f —
4 "o
- o, JOHD US;
e Sﬁngy i TR GHALENGE| - veors
{/—. S Reported Problems
,—a: ' |\.'-III|I L IlliI'II '.LLI'!I !.li=.l|.|l'-'.-'| i..:.l-. 1 i"i.'-|.}:'f-'=lfl
—,I - . ndit mosti cus etu- f- T

' Iil:.l!l!!!,_l:i:I,;:I;_-”I.:I:II:-'.

luptaestis essi

Figure 21: Alternative two-web design

i S

o UNgY

depending on the subject we use a logo or another

f'-
we can use also omarge and blue
Stin
s Forum thi
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* The webpage development

SELECTION AND EVOLUTION

Once the choice of one of the alternatives was done, the designer of this alternative develo-
ped it, following the sketches already done. The designer defined the margins, typographies,
sizes, colors.. and other aspects that could be modified once the programming has been done.

This is only a first layout that probably is going to be modified during the webpage develop-
ment, taking in account that a test user test is going to be done as well as some reviews before

the final presentation of the webpage.

LOGOTYPE ANMD SLOGAN CHALIENGE

MENU
SUBTITLES AND CONTENTS OF GRAPHIC
THE WEBSITE - GENERAL TEXT JOOLS
GRAPHIC
TOOLS
mla daba el HE

Figure 22: structure of a general page of the site Ecostingy ( except Introduction and Challenge page )
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* The webpage development

SELECTION AND EVOLUTION
etypographies and colors

>> typographies
14

In order to do a webpage homogeny,
logical and continuous we use the same
typographies we use on the logotype and 12
slogan of the site. Nevertheless these ones
aren’t appropriate for a long continuous
text so we use Futura LT typography be-
cause is a representation off modernity
and simplicity, concepts that we want to
transmit to users.

>>colors

204 R 225G OB C25M0 Y91 K12

Love Ya Like A Sister e =

Pantone Black C

appleberry

Pantone Orange 021 C  Pantone 2925 C

Futura LT Medium
Futura LT Book

The main colours we use are according
with the layouts of our previous presentations,
in this case we add other colors like blue or
orange to bring more dynamism and fresh-
ness at the webpage. ( Red is also susceptible

18 to be add ).
The green represent the nature, the ecolo-

gy .. however with this specific tonality we
wanted to do a reference to technology and
modernity too. Obviously the use of black is

30 18 justified because is a neutral and modern co-
lor.

>> sizes
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SELECTION AND EVOLUTION

stingy )
/_,depeudinson the subject we use alogo or another
T

stingy | ccostingy

My profile ) My profile

L]
—)
| — )
— I —
—4
| | l
—
I

Figures 23-24 Welcome page and “My profile “page
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© SELECTION AND EVOLUTION

- Wasting Is no longer mgnu}:bcm an ecostngyl “m’? — -
~— My profile - = o
g o @ ‘four position

statistics

Stin
'Hntmgnmmwhgﬂm}:bmmtmm - -ﬂ"&m

Current consumption

P OF The DAY
g ENERGY AMD 'WATER CONSUMPTION

in your department

TOTAL ENERGT AMD WATER COMSUMPTION

Figures 25-26: “My profile “page-alternative and “Current consuption” page
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© SELECTION AND EVOLUTION

what Fappers I you
o trisf?

Stingy
" Wasting Is no langer In. Now, become an ecoStingyl THE CHALLENGE:
—— TAKE ACTION
lI.-__ __ : i W what m“ you
gt
° DO &
omu.l ',
- @
Stin
'mtmgnmmwuxgzmmmw' THE CHALLENGE:

TAKE ACTION
How to scive It 77 mtmuw
: typs for tha untverstty {,—-
Ch =Lk
o
. =
— @ —

Figures 27-28: “Current consuption” end of the page and “Take action” page
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© SELECTION AND EVOLUTION

Stin Stin
'uutmgnmuwmggmm:m' %m 'mmgnm1uwhgm¥b¢mmmurw' %W}
o TAKE ACTION lmem!!  Report a problem
Seesee W e e T w'am T 24 Write your problem

Toplc
_ .
Ig

‘whaat 7

| ‘ thh

¥ e for meuniversity /..-
I

OB

o

Q
l REPORTED PROBLEHS state St ingy
" Wasting IS o langer In. Kow, become. & eccStrgyl THE CHALLENGE:
@ ¢
0 R — Forum
O —— bmmemmd TR /-_
® \ GLESIONS 7
) e
O ———————
© T
- BEEEASETRR s
O —

Figures 29-30: “Take action” end of the page , “Report a problem” page and “Forum” page
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© SELECTION AND EVOLUTION

e 4 Stin

l :m 'uas:mg)smmwumggmmm' THE CHALLENGE
e S | neoe
e s——— Nt Forum

—_—
T IP OF The: MlTH ﬁ. :
dlScusSlon OHLINE LSERS
—q
Stin Stin
'wntmgnmhwmgum}:nmmmgm - %@m 'mtmgnmmwuxgm}:hmmmmww' THE CHALLENGE
e Help The challenge

e/’"’__

a—

Figures 31-32: “Forum” end of the page and “Help” page , “The challenge” page
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The webpage

* The webpage development

REVIEW

After the evolution of the alternative 2, the group discussed about some important design con-
cepts ( look notes in red color p-) , for example the use of menus or lists instead of a text box where
user have to type...

The webpage was designed more specifically, the graphics that are going to be showed to users,
and other aspects.The layout following is the result of the discussion between the group members
and the supervisor.

(In this part, we only include just he slides that have been modified. )

Stingy Prwas Stingy
" Wasting 15 1o longer In. Mow, become an ecoStingyl THEGHALLENGE| - wasting 1s no langer In. how, become an ecostingyt ™ THE: CHALLENGE:
My profile My profile
— —I IO
=) — |
| _— ‘four tlps
Figure 33
l NatHications S‘t ingy )
- " Wasting 15 1o langer In. Kow, BECOmE & eccStngyl THE CHALLENGE
- = Current conSumption
Reported problems State — - tIr oF The DAT
@ ® — é
¢ L —_— TOTAL ENERGYT AMD WATER COMSUMPTION
@ ' —_ —

Figure 34
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“ REVIEW

same statistics
in this space 777

ENERGY AND WATER CONSUMPTION partment
In your depsartment

o
GRAPHIC- DATA energy O
Figure 35
stingy tygece | Stingy  —
* \Wasting IS no longer In. Now, beceme an ecoStingyl THEGHALLENGE| - wasting s no langer In. ow, become sn ecoStingyl © THE CHALLENGE
TAKE ACTION TAKE ACTION
= = e
I | 0 I ]j&u ﬁ
\;lr \;‘ | ot h-:w.m':.'.r - - .:oku:?l-' -
. Wkl&q-am' ‘
o — BEOD
lighty waler healing L
Figure 36
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“ REVIEW

— ecoSti C=»
1 \;'(‘_';““'“"' ; i~k 'Wunghmlm‘g:lnr.hggboﬁmﬁmw‘ W
— Report a problem
‘write your problem ['_]
— oﬂ:d
[} w
0 Toplc —
— » C=))
: ‘where m
What 7
T e Bz,
Figure 37
ccoSt «@ .| | =
-wmmgummgmgznmmsm . w S d
Forum .
IMTROCUCTION @ m gﬁ
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QUESTONS ?
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P
e —
o e S — Rerai —
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Figure 38
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“ REVIEW

Stingy —

* wasting Is no langer In. Now, become an ecoStingyl THE CHALLENGE:
Forum
_! Question
(=) SeEwsrEnT
G | I
‘ g dliScuSlon ofF Liber St Hhe
{ optionsl
Figure 39
Stingy

" Wasting 15 no langer In. Now, become &N ecoStingyl

—_—

Department 1
——

Figure 40

The challenge
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© SELECTION AND EVOLUTION

Stin the
" Wsting is ne longer mgho\}:bcmem ecaStingyl '_%

L]
“Saluct your daporimant of inwhich

The challew

Figure 41

Figures 33-41: Web design after the Review

“ CREATING THE WEBPAGE

Once we did the design using Indesign , we started creating the webpage, programming
in order to obtain a first prototype of the webpage. With this prototype we’ll be able to start
testing with users the ecoSTINGY page.

These are the first results:

-coStingy |

Ecostingy is the website where you can leam how fo become a more efficient persen in the usage of recources fenergy and water]
adapting seme devices and your behavior, Our team i3 aware about the problem that the cosumption of resowrces cause in the
eavirenment, 20 let's do something great.

The Ecostingy team sncourages you 1o sxplers the site o leam about how Fttle actions can be knfluent around the werd. Our
future iz in everyone's hands.

“The work an unknown man has done 18 like a stream of water flowing hidden underground secretly making earth

green” - Thomas Carlyle

Figure 42 : First welcome page development
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CREATING THE WEBPAGE

Stingy

5]

Ecostingy is the wabsite where you can learn how to bacome a more efficient parson In the usage of resources (enargy and watar) adapting some

devices and your bahaviar. Dur team ks awara about it
great

& problam that the cosumption of resourcas cause in the emviranmant, 5o let's do somathing

Tha Ecostingy team encourages you to explore the site to learn about how Rtle actions can be influant around the world. Our future is in evaryona's

hands.

"The work an unknown man has done is like a stream of water flowing hidden underground secretly making earth

green.” - Thomas Carlyle

Figure 43: Screenshot “Welcome page”

oStingy

Name Hermine
Daparimant | Foundation course, Civil Engineering and A <

= Upload an avatar. The image will be resized to 100x100 px. Max file size is 1 MB.

Choose File | na fin solecied

Submit

Figure 44: Screenshot “Edit your information”
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“ CREATING THE WEBPAGE

ecoStingy

" Wasting Is ne longer in. Now, become an ecoStingyt ©
Current Consumption Profile
Saved tips
Take Action
From Ecostingy
Report A Problem -
| Install motion sansars, especially outdoors.
I.b
v Replace cid bulbs with new saving bulbs Bke CFL or halogen.

From other users at the forum

{7t you puta tun bottie of water insice your tollet tank of water, you wil
reduce the number of iters dropped in a flush!

: Reduce the brightness of your lapiop screen 1o raduce sieciricly
consumption!

Reported problems

@ here (= a radiator that | can't gt off, (in the ladies room)

@ e window is troken. (Room N2.01)

@ e plug is not woeking (in the canteen)

Achievements

§ Your tip was voted ip of the month in May 2012,

§ vour deparment wan the chaliengs In April2012.

© Copanhagen University College of Engineening - Victor Rodriguez, Emity Buirroughs, Herming Coormman, Andrea Cusila

enoeus | chautancs

Figure 45: Screenshot “My prome"

ecoStingy

* Wasting Is no longer In. Now, become an ecoStingyt ©

Take Action

crnLENGE

Now it's time for leamning. But forget about complicated systems, strange words, impossible charts... Just litthe actions.
Take Action you can do that reduce tha waste of resources. Of course, if you want to learn mare about specific information, just
take & look on the different submenus and stan your lsaming. it's not only important to be aware of the probiem, aiso

knowledge about what to do .
Report A Problem a ey

Choose your topic

Forum

Lighting Water

© Copanhiagen Liniversity College of Engineering - Victor Rodriguss, Emity Burroughs, Hermine Coomman, Andrea Cusiia

Figure 46: Screenshot “Take action”
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“ CREATING THE WEBPAGE

zcoStingy

- Wasting is no longer in. Now, become an ecoStingy!

Current Consumption Take Action

Lighting Water _‘.— Heating

Don'tlet the tap running. Consider this whan you're cleaning your t2eth or shaving your face.
Active members: Considar using tha Rl fiow of the taket when possible.
Fevisa pipes frequently to datect leaks.
" Taka a shower instead of bathing.
' Instas low fiow 1858 10 S2ve Walar, You SOMABMAs Need 1o Nvest 1o Save wilter.

More information

‘This resource, contrary to what is thought, is quite imited. Only 2% of the tota! amount of watar wa have on the earth s
[potable. That means that we Rave 1o ke care not palluting it and using it with responsibity. It's imparant to knaw how
much water are we using dally, becausa somatimes, we are not aware about the water used In taking & shower,
cisaning our teeth o using WG. Once wa know how many water we CORSUMA, we Miust fink ABout strategies that halp
us raducing and improving the water consumption,

Types of consumption
It's important to know haw this resource is used in order 1o design an efficient plan for saving it. We can organize the
CONBUMPEON In (Nre cAlEgOnes:

Residual consumption: It's the consumption for different aplications but i's not recoverd on the sewape. For example,
ha wister used on the cooling systams, tha watar used for water the gasdens. the watar used 1o make ice cubes...
Useful consumption: This kind of consumption is whan once used, ks recovered on the sewage and treated in order to
rause It for othara ppéications. The water we usa 1o clean, in taps, tollates..

Losses: Water that is not used for any service and is not recovered In the sewage. Leaks on pipes, deposits, valves,
he waste of water...

lesting consum

I order 1o know the impact of tha measures taken, we have fo Measure he consumpton before applying & and afiar,
In order 10 do it we have 10 revise and adequate the measuring systems of the bullding. The measuring system in a
buliding Is the set of meters, accessonas and actvitias 1o obtain, process, analyse and disseminate daia on volumes of
water consumed o used |

Identity the volume of waler provided to the buiiding

Identiy the amount of water consumed wefher in ordinary or extraordinary schedule

Identdfy the amount of sioraged waler such as ks, baders, cooling systems...

Also, we have some sfanderd comsumption for most of common uses.

T

Bathroom faucet  2-6 Uimin

Tub 18 Vmin.
Toilat 16 - 20 Vmin
Urinat 24 Imn
Washing machine 225 Vwash
Garden taps. 8+ 12 ¥min

Actionn
INormally, when we think about saving water, into our mind comes ideas such as difarant davices for raduce e flow
of wateror different davices fo reduce the waste. Of course they exist, but also to adapt our bahaviour is important to
raduce It in this gmphic we can See differant changes can be done o reduce consumptian, but without 8 change of

behavior it's impossibie 1o reduce waste.
T e —

7 chack \ - ~

G PO N i [ rupairledkscnthe |

i rement davicss. S bl

Figura 14 Wioter scring macsuret

© Cepsninagen Liniversity College of Engineenng - Victor Fregrigues. Emily Busmughs, Hermine Cocram, Andses Cusia

Figure 47: Screenshot “Take action”-WATER
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CREATING THE WEBPAGE

Stingy

Install low flow taps to save water. You sometimes need to invest to save water.

012; 14.20 m?

2011: 15,67 m?

Farbrug (kW) Periode: 27-05-2012
140
IznI
mur
L]
1]
a0 M R s o s 3
ol

0 0 02 03 04 05 06 07 08 09 S0 M 12 13 M 15 16 17 18 19 0 N B» B

Time

Forbrug (kW) Periode: 28-05-2011
2m
150
10

[
00 O 0z 03 DA 05 06 07 03 08 %0 11 12 13 M4 15 16 17 18 18 0 M R B

Tima
& rse, C W -
Forbrug (kW) Periode: 27-06-2012
@
0
20
0
o+
0 O 02 03 04 65 05 O7 03 O3 10 1 12 13 14 15 16 T 18 19 W H 2 B
Time
Forbrug (kW) Perdode: 28-05-2011
-
40
k|
x
L]
[
00 01 02 03 04 05 06 07 O3 08 10 1M 12 13 W 15 16 7 1% 18 ¥ N
Time

Figure 48: Screenshot “Current consumption”
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“ CREATING THE WEBPAGE

.
PROFILE §j CHALLENGE
ecoStingy rroris J crassan
* Wasting is ne longer In. How. become an ecoStingy!

Current Consumption Forum

it°s time: to change the roles. From Ecostingy we are interésted about your own tips and actions that reduce resources
consumption. No matter the idea, all of them can be an inspiration for our team and also for other usars. All your
qQuestions and tips will be posted and they could be answared and discussed by all users. Also, through & system of
votes, avery month, the most voted will apaar as tip of tha month. Ready to take part on our project?

Report A Probiem

Questions

Submit your question

)4 [ Submit |
What type of light bulb is the best for my night light?
Adod by Hermine o 2012-05-30 13:08:55 | 0 mples
Why my electricity bill is so high?
Added tyy Victor Rocigues on 2012-05-28 08:57:17| 1 reply

View gl questions

Tips

Submit your tip

[ Submit |

Reduce the brightness of your laptop screen to reduce electricity consumption!

1 umer voted for this fip, Aced by Emilly Flnbecos on 2012-05-30 11:95:44 | 0 repiles

If you put a full bottle of water inside your toilet tank of water, you will reduce the
number of liters dropped in a flush!
3 ymers voed for fhis tp. Added by Vietor Rocvigues on 2012-05-28 04:58:30 | 0 repdies

Turn off all stand-by modes every time you leave the house and before going to bed.

2 usern voted for this fio. Addod by Harmine on 2012-05-26 13:53:03 | 0 reclins
View all tips

Tip afthe month

Turn off all stand-by modes every time you leave the house and
before going to bed.

Adkioe by Hemine

@ Copennhagen Uinversity ollegs of Enginesrng - Victor Rodriguns, Eméy Burmougha, Herming Coonoman. Andeea Cuetis

Figure 49: Screenshot “Forum”
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“ CREATING THE WEBPAGE

ec:OSﬁngy | CHALLENGE |

* Wasting Is no longer In. How, become an ecoStingy! *

Current Consumption = Bk o fonm

Take Action Victor Rodrigues
Why my electricity bil is.sa high?

Repart A Problem Postod on 2012-05-28 08S7:17.

Victor Rodriguss
Bacauss you waste too much!

Posted on 2012-05-28 0857231,

© Copenhagen Univorsity College of Engineering - Victor Radriguas, Emily Burmsugha, Merming Coonoman, Androa Cudia

Figure 50: Screenshot -Example of discussion in the Forum
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“ CREATING THE WEBPAGE

ccoStingy

* Wasting is no longer In. How, become an ecaStingy!

Current Consumption Challﬂ-nge

From Ecostingy we proposed a challange between different dapartments to compets for being tha most efficiant
dapartmant in energy usage. Te participate, you have to activate your account, and you wil participate with your
mates. The idea is that the total energy consumpbon of your department is divided by the number of participants of
each depariments, so the more you are, the lowest ratio of consumption you will have. Also, you will see your progress:

Report A Problem manth-Dy-mentn, working together wa will 80 sometning greatt Tell your mates and compets for your futura!

You are playing for department 2. You can change this in your profile.

5 £

Department 1 Department 2 Department 5
Active members: 1 users playing 4 usars playing 2 users playing
o, 17,804.46 kWh 22,473.68 kWh 23,609.75 kWh
17,804.48 KW / user 5,610.42 KiWh / user 11,840.88 KWh / user
Department 1

Cantar for Continuing Education, Export and Production (A, B and E)

Forbrug (kW) Periode: Uge 21
gLy i M ElA [
P O . £ £ IS 1
T - Sl & ] L B
= A } —_—
Tme ' o t " - 5
Ugedag

Department 2

Feundation coursa, Civil Enginearing and Machine departmant (N, P, Q, R and 8]

Forbrug (kW) Periode: Uge 21

Y e e e e e e e e

Ugedag

Department §

Center fof IT and Elactronics and Sustainable Energy (H, K, M, T, U, V and X)

Forbrug (kW) Perlode: Uge 21

Ugedag

Ranking for last month

1, Department 3: Canter for IT and Electronics and Sustainabie Energy
‘Consumption of 32,592 kWh / 3 users = 10,884 kWh/user

2. Department 1: Cantar for Continuing Education, Export and Production
Consumption of 23,544 kWh /1 users = 23,544 kWh/user

3. Department 2: Foundation course, Civil Engineering and Machine departmant
Consumption of 30,577 kWh / 1 users = 30,577 kWhiuser

© Gopanhagen University College of Engineering - Victor Frdrigue, Ermity Burroughs, Hevmire Cooreman, Ancrma Cussta

Figure 51: Screenshot “Challenge”
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SELECTION AND EVOLUTION

Stingy

jotect a leak, something broken, broken bulbs..

st fil the document and help us to mantain IHK

Problems reported:
4

What? Problems salved:
4

Figure 52: Screenshot “Report a problem”

USER TEST
>> The purpose

This questionnaire will be presented to some students from IHK in order to know if they,
who will be the final users, understand the webpage, it's contents and the objectives. Also it's
important to define if the webpage is well structured and interesting. The methodology will be
showing them the webpage and also the questionaire, so they can answer directly what they
found should be changed.| It’s a writed questionnaire, there is no dialogue)

>> The respondents

9 Students of IHK ( the same profiles of the other questionnaire
p46)

>> The respondents introduction to our website

We're creating an innovative product wich is called Ecostingy. It's a webpage where you
can get information about the resources consumption of the university and how you can help
to reduce it.

Ingenigrhajskolen i Kabenhavn - EPS - Spring Semester 2012 - Group 3 - Supervisor: Ole Schultz
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USER TEST

>> Their questions and their answers

o 1. After a first glance, do you understand, or it becomes clear what is the purpose of the
website?

For all the respondents the purpose is very clear, we highlight some interesting an-
swers:

“Yes. It's to aware people for the necessity of saving energy and water, specially on the
university.”

* 2. In your opinion, do you think that the contents and services that are offered in this
website are useful?

In a general way they think that they are useful, principally it"suseful to remind them
the problem .

v/

. But if there are more picture to show us, it will be better.”

“Yes | like the challenge idea between different departments to compete for being the most
efficient department in energy usage. And all the graph make a good connexion between
theory and reality.”

“The ‘report a problem page’ seems like a really good idea, much easier than emailing
or finding the right member of staff to report a problem. | also liked the ‘take action page,
factual information; bullet pointed which helps give an understanding to someone in a more
simple way.”

e 3. Are the texts used in the menu describable enough of what it is offered in the windows
you can access through them?

The users agree that the text and contents are very clear, they also gave us some su-
ggestions:
“The text are clear, and the images help the user to locate itself. | would suggest to highlight
the section you are in each moment. (Current consumption, take action, report a pro-
blem...)”
Ingenigrhajskolen i Kabenhavn - EPS - Spring Semester 2012 - Group 3 - Supervisor: Ole Schultz
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USER TEST

“Yes, it's encourage fo go deeper inside the page. The quotaion at the bottom is a good
idea.”

“I like the menu as it is simple to read.”

* 4. Seeing the home page ( the page with the menu), Could you see at a glance the most
relevant content that it is offered?

The majority of respondents understand very quickly the most relevant contents.

“Yes, but for me part “Take action” is the meritum of the page and it can be more demons-
trated (biger font, slightly different button, efc...) “

* 5. Do you underestand the charts and the indormation related to resources consumption
at IHK?

Users understand the graphics although they don’t like a lot how they look like.
“Yes, it's understandable, but it looks not pretty nice (because of the fact that halfs of charts
aro on grren backgtound and other halfs on whilt on (in chrome). The font of numbers is

very basic, and | don’t like notation “00” on X-axis and there can be “24” to make more
obvious that there are presented hours.”

* 6. Do you find useful the tips about saving energy resources?
Despite the fact that some of them know this tips before , all users agree that it’s very

important to remind them this easy tips to be aware of the problems and solutions that
exist.

“Yes. But most of them i have heard before.”
e 7. Do you understand how the challenge works and the objective of it ?

Users are very motivated with the challenge and they like the idea of competition.

Ingenigrhgjskolen i Kebenhavn - EPS - Spring Semester 2012 - Group 3 - Supervisor: Ole Schultz .
P
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USER TEST
“Yes and I like it, the competition to reduce the consumption is a good idea.”

“I would do the challenge but might find it easier with clearer targets”

* 8. Do you actually think that you are going to enter, share opinions in the Forum ?

In reference to the challenge not all the users are motivated to use them, some of them
will use it if there is many people who use it.

“I will use the forum if it is easy to access.”
* 9. Would you use this product at the University or home?

Some users are right now not really sure if they are going to use the webpage also at
home, it depends of how it works and of the answer of the rest of users.

“Would be useful at the University because of the department challenge!”
“It could be interesting with a real follow-up”

“This would probably be better in the home environment as we would be the ones paying
the bills so more thought is taken into being more efficient”

* 10. Comments and suggestions

As designers of this webpage we can conclude that the users answers are in general
very useful and positives. Students are motivated to use the website and we hope a suc-

ces for the webpage.
“Well done.” - “Nothing, good work.”-“Good work by the way...”

“If I could use it through my phone or iPad | would like it a lot.”

Ingenigrhajskolen i Kabenhavn - EPS - Spring Semester 2012 - Group 3 - Supervisor: Ole Schultz
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FINAL DEVELOPMENT

Using the conclusions of the user test and tacking in account their suggestions and opinions
we do the final development of the website.

NOTE: some elements as the charts are hardly modifiable so we haven’t modified all the things
because of some restrictions we found.

Stingy

whare you can laam how to become & more efficient person in the usage of resources (energy and water) o

or. Our team is aware of the problem that the cosumption of resourcas cause in the environment, so let's do s { great We OCId a text to

The i.(-';“_-'-"'(_]F sam encourages you to axplore the sits to learm about how lithe actions can ba influant around the world, Our future is in averyona’'s . .
hanca explain the login
To log In you can just use your IHK student number and the password that you use for Campusnet .————- With CGmpUSnet IO'
gin, because some
“The work an unknown man has done is like a stream of water flowing hidden underground secretly making earth users Feh a ||H|e b”
green." - Thomas Carlyle lost at the begin-

ning.
Figure 53

Stingy

Name Hermine

Department | Foundation course, Civil Engineering and b 2

Upload an avatar. The image will be resized to 100x100 px. Max file size is 1 MB.
Choose File | o fle sokcind

Submit
Active members:

17

We add the “active members” to encourage, people to use teh website and for us to know how
succesfull is the ecostingy movement .

Figure 54
Ingenigrhajskolen i Kabenhavn - EPS - Spring Semester 2012 - Group 3 - Supervisor: Ole Schultz
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“ FINAL DEVELOPMENT

ccoStingy cuatince.

" Wasting Is no longer In. Now. become an ecostingy! *

Current Consumption Profile

Saved tips
Take Action

From Ecostingy

Report A Problem
. © Install motion sensors, espacially outdoors.

Forum
| Aeplace okl bulbs with new saving bulbs ks CFL or haiogen.

From other users at the forum

| y If you put a full bottie of water inside your todet tank of water, you will
" reduce the number of liters dropped in & flush!

' Reduce the brightness of your laptop screen to reduce electricity
consumptian!
Reported problems
@ ™ere = a rackator that | can't get oft. {in the ladies room)
@ e window is broken. (Room N2.01)
@ ™e plug is not working (in the cantsen)
Achievements

' Your lip was votad tip of the month in May 2012,

' Your department won the chaliangs in Apeil 2012,

O Copanhagen Uniarsity Coliegs of Enginaenng - Wictos Rodriguas, Emily Bufrougha, Hammene Codnenan, Andrea Cusiln

Figure 55
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FINAL DEVELOPMENT

Stingy

umnlclﬂﬂﬂpﬁm

Don't Jet the tap running. Consider this when you're cleaning your teeth or

&  shavingyour face

Active members

48
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TAKE ACTION!

Figure 56

We add a “TAKE ACTION”
button linked to the “Current
consumption” page.
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“ FINAL DEVELOPMENT

e:c:DS'tingy  proFLE

* Wasting is no longer In. Now. become an ecoStingyl ©

Wha batter than you to take care about your Linhversity? If you datect a leak, something broken, broken bulbs...
Take Action faport it and the maintenance service will repair it as fast as thay can! Just fll tha document and help us to mantain HK
as you like it! It will take no more than 2 minutes!

Report A Probl s =)
e o Topic | Warer i Problems reported:

4
Where?

What? | Problems solved:
4

[ Send to maintenance |

O Copantagen Liverssty Coflege of Engingaring - Victor Radviguar, Emily Buroighs, Hermina Coorerman, Andrea Cusila

Figure 57

Now selected menu item is in a different color in c1rder to help users to know where they are .

" Wasting Ig no longer In Now. become an ecoStingyl *

Current Cor jumption Take Action

Now It's time for leamning. But forget about complicated systems, sirange words, impossible charts.,. Just littke actions

Take Action you can oo that reduce the waste of resources. Of course, If you want to learm more about spacific information, just
take a look on the different submenus and stan your leaming. it's not only important 1o be aware of the problem, alsa
knowiadge about what to do is necessary.

Choose your topic

Active members: : ' '

48

Lighting Water Heating
@ Coponhagen Linramety Collago of Enginmmming - Victor Rodriguar, Emily Burroughs, Hermina Coomarman, Ancrea Cuaiin
Figure 58
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“ FINAL DEVELOPMENT

ecoStingy il

‘Wasting s no longer 1In. Now. become & ecoStingyl

Current Consumption  [RELCRRTIT]

Take Action . Lighting Water J'- Heating

Report AProblem Water
You can save your favorits tips tn your profile by clicking the lightbulbs.

Tips
"' Don'tlet the tap running. Conaider this when you're cleaning your teeth or shaving your face.

Active members:
48 7 Consider using the hat flow of the todat when possitie.

' Revise pipes frequently to detect leaks.
Take a shower instead of bathing.
Instali low fow taps to save water. You sometimes need o vest to eave watar.

Mere information

This resource, contrary to what s thought, is quite imited. Only 2% of the total amount of water we have on the earth is
potable. That maans that we have to take care not palluting it and using it with responaibility. It's important to know how
uch Water are we using dafy, bocalse somatimes, we ar not aware about the water used in taking-a shower,
cleaning our testh or using WC. Once we know how many water we consume, we must think about strategies that halp
Us reducing and Improving the watsr consUmption.

T'ypes of consumption

It's important 1o know how this resource is used in order 1o design an efficient plan for saving it. We can organize the
consumption in three categoriss:

Residual s the for different but it's not recaverd on the sawage. For example,

the water used an the cooling systems, the water usad for water the gardens, the water usad 10 make jce cubes.,
Usatul consumption: This kind of consumption is whan once used, is recovarad on the sewage and treated in ardar o
reuse It for othera pplications. The water we use 10 clean, in taps, todattes..

Losses: Water that is not used for any service and is not recoverad In the sewage. Leaks on pipes, deposits, vaives,
the waste of water...

g cona

wptinns

In order 1o keow he impact of tha meastres taken, we have to measura the consumpton befors applying A and aftar.
In order 1o do it we have 10 revise and adequate the measuring systema of the buliding. The meesuring system in &
bufiding ia the set of melers, accessories and activities to obtain, process, anaiyse end disseminaie data on volumes of
water cansumed or used |

identiy tha volume of water provided to the buliding

idanitly the amount of waisr consumed wether In ardinary ar extraordinary schedule

Identity the amount of storaged water such as fanis, boliers, cooling sysiems. .

Als0, Wo Nave SGMO standard CoNSUMpn far MoSt af COMmMoN Uses.

[ it

Bathroom favcet 2 -6 Vmin

Tub 18 Umin
Tailet 16 - 20 Vmin.
Urinal 2-4 Vmin
Washing machine 225 Vwash
Garden taps 6-12 Vmin

Actiona

Nermally, when wa think about saving waler, into our mind comes ideas such as different devices for reduce the flow
of wataror diffsrent devices i reduce the waste. Of course they exist, but also fo sdapt our behaviour is important to
reauca It In this graphic wa Can sas Giffarent changas can ba BoNS 1o FECUCE CORSUMENON, But Withaut 4 changs of
behavior i's Impossibie to recuce wasts,

— —
g periodically P T T
| pipes, deices and measy | ([ i locks on the )
. rement devices. ‘-‘____'V""ii___/’

Figire 1 Wober saving mooicess

ioering - Victor Flooriguie. Emily Burraugha. Hermine Cosrernan, Anare Cueta

© Copanhagen LiniviwsTy Cotags of £
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ac:aS’tihgy  prorLs

" Wasting Is no longer In. Now. become an ecoStingy!

Current Consumption Forum

It's time to change the roles. From Ecostingy we are interested about your own tips and actians that reduce resouroes
Take Action consumption, No matter the idea, all of them can be &n inapiration for our team and afso for other users. All your
questions and tips will be postad and they could be answered and discussed by ail users. Also, through a sysiam of

‘mentn, the most voted will a s tip of tha month. Ready to take QN our pro
Report A Problem voles, BVery paar a3 tip ¥ part project?

Questions

Forum

Submit your questinn

Active members:
48

|- Submit |
What type of light bulb is the best for my night light?
Adidec] by Harmine on 2012-05-30 13:06:55 | 1 raply
Why my electricity bill is so high?

Adidied by Victor Rodriguer on 2012-05-28 08:57:17 | 1 reply

View all quastions

Tips

Submit your tip

te tip

The tp thatl recehves the most votes will be the tip of the month.

We add a text
to explain how

[ Submit | you can V°t.e
for your favori-
You can vaote for your tavorite tips by clicking on the lighlbuits.,

Reduce the brightness of your laptop screen to reduce electricity consumption!
T user vated for this tp, Aoded by Emily Rsbeces on 2012-05-30 11:35:44 | 0 repiies

If you put a full bottle of water inside your toilet tank of water, you will reduce the
number of liters dropped in a flush!
3 users voted for this tip. Added by Victor Fodriguns on 2012-05-28 08:5830 | 1 mply

Turn off all stand-by modes every time you leave the house and before going to bed.

Jpmers voted for this b Added by Hamine of 2012-05-26 135300 | 0 reoles

View all tips

Tip of the month

. AN,

? If you put a full bottle of water inside your toilet tank of water, you z,}
will reduce the number of liters dropped in a flush! TN
Addeet by Victor Rodrigues ==

O Copantuagen Linhwrety Cotioges of Enginsenng - Yicior Rodriguar., Emily Burougna, Hermene Coormrran, Andrm Gus

Figure 60
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“ FINAL DEVELOPMENT
|

Now in the forum topics there’s a title to tell the users where they are.

e q:ostingy

" Wasting Is no longer In. Now. Bizcome an ecoStingyl *

PRI, Z
el Forum > Questions

< Back to forum
Take Action

Hermine

Report A Problem What type of light bub is the best for my night Bght?

Podtedd on 2012-05-30 13:06:55.

Maybe CFL, becauss it's the most efficient ons and you don't need special charactaristics.
Also Halogen could fit.

Posted on 2012-05-30 12821,

[Sabemit]

© Copenhagen Uinivarsity Colega of Enginaering - Victor Rodrigues, Emily Buroupha, Hermine Gooroman, Andrea Cuetia

Figure 61
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“ FINAL DEVELOPMENT

ecoStingy

~ Wasting is no longer In. Now, become an ecoStingyl!

‘urrent Consumption Clmllnnge

From Ecostingy we proposed a challenge between different departments to compete for being the most efficient
gepartmant in ensry waage, To participate, you have to Activale your scCount, and you will particinats with your
mates. The idea is that the total energy consumption of your depariment is divided by the number of participants of
sach departments, so the more you are, the lowest ratio of consumption you will have. Also, you will see your progress.

ReportAProblem manth-by-month, warking together we wil da something great! Tell your mates and compets for your future!

You are playing for department 2, You can change this in your prafile,

Take Action

Department 1 Department 2 Department 5
Active members: 1 users pinying 4 users playing 2 usars playing
#, 17,804.46 kWh 22,473.68 kWh 23,699.75 kWh
17,804.48 KWh / user 5,618,42 KWh / user 11,840.88 KWn / user
Department 1
Cantar for Continuing Education, Export and Production (A, B and E)
Farbirug (kW) Periode: Uge 21
| | | #‘ [
= [ -’ L i Ay iy
J bl ¥ J N 1 Sy
ma [ o to " - =
Ugedag
Department 2
Feundation coursa, Civil Engineering and Machine department (N, P, Q, Rand §)

Forbrug (kW) Periode: Uge 21

Ugedag
Department 3
Cantar for IT and Electronics and Sustainable Energy (H, K, M, T, U, V and X)
Forbrug (kW) Periode: Uge 21
1
100-1- 7
&
el oshwioey |
Pl = o
i
ma 1 = o 0 - -
Ugedag

Ranking for last month

1. Department 3: Center for IT and Electronics and Sustainable Energy
Consumption of 32,592 kWh / 3 users = 10,884 KWh/user

2. Departmant 1: Center for Continuing Education, Export and Production
Consumption of 23,544 kWh / 1 users = 23,544 kWh/user

3. Departmant 2: course, Civil and Maching
Consumption of 30,577 kWh / 1 users = 30,577 kWh/user

© Gopanfiagen University Collage of Engineering - Victar Fisdriguas, Emily Burroughe, Hevmine Coovaman, Andre Cusia

Figure 62
Figure 53-62: Screenshots of the final development of the webpage
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CONTENTS

The main goal for the webpage is to help users to reduce the resources consumption. This
will be reached by informing users about it's consumption and teaching them how to decrease
it. It's quite important to motivate all users as possible, because the more people use it the more
results will be reached. Our biggest problem will be to make users involved in our project,
make them feeling that is its own responsability.

Before having the final product, we've decided wich are the tasks that users should be able
to do in order to make them useful to reach the main objective. It's important to remark that
the final result will not be positive if students are not involved on it, so it could be said that our
product is a tool. By this we can conclude that we have two more objectives: Attract users and
provide them with a simple and effective tool.

As far as we know, we don't have all the solutions, so participation and interaction beet-
ween users it's interesting from our point of view. Everybody can contribute with it's own ideas
and doubts. Our phylosphy is that working together, fighting for a common objective, we can
reach all objectives easily.

>> Information and learning.

Information about consumption could be very useful and
it's the reference to create saving measures, but only infor-
ming is not effective. Having all the information, users could
be aware about its own impact on the environment, but then,
what else? This is the point where we have to process this
data to teach users how to improve its results. It's important
to update information frequently, otherwise people will lose
interest once read.

Nowadays, information flows around the world instanly, everything changes day after day.
The way we inform people should be dynamic, encouraging people to participate actively
and feeling theirselves useful and necessary. As far as we know, the best way to achieve that
objective is that users were the principal actors in the webpage informing them about its con-
sumption and trying to involve them in our project by teaching how to improve its behaviour
and also learning from them.
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* The webpage development

CONTENTS

>> Horizontal flow of information.

The point that our product differ with others that hadn’t succeeded is that we don’t want to
change people’s behaviour by imposing some rules or tasks. Our objective is to make them
participants in our project by showing them how they use resources and making them able
to see its improvements and results. Also, we can’t answer questions if are not formulated, so
users should be able to ask concrete answers to obtain solutions to it's own situation.

Furthermore, do we know all the answers2 That's not possible, but that's why we decided
to use a webpage, because common knowledge is more powerful than anything. Users are
also allowed (and invited) to answer their mates questions, so everyone is essencial in order
to achieve our objectives. Questions make people aware about things that maybe they didn't
realised before and answers are solutions for problems that users have. Ecostingy team also
will try to answer that questions as far as we are the risponsibles of the project.

>> Motivation and incentives

Reducing resources consumption is the main goal of the project, but this task cannot be done
alone. Students should participate actively to ensure a correct function, so how we will do to
attract them? As we know, human is competitive, so through a challenge between departments
in university we want to accomplish two objectives: Marketing from user-user because it's a
team challenge and also make users interested in beat the other departments being more sus-
tainable.

Incentives such as money, discounts or other advantatges were thought, but we concluded
that people could get used to this and just participate to get the prize, and the objective is
that people become aware and interested by other “prizes” such as a better environment for
future generations and keeping our limited resources as much as we can. Futhermore, infor-
ming about the saving that some actions can determinate could be a good idea, because it's
a colateral effect.

>> Responsibility

Users from university are who detect first things that are broken or just don’t work. That's
why we want that they are able to inform directly to the maintenance risponsables, because the
more fast a problem is reported the more fast it is solved. Risponsability is the base that make
this project possible, because is needed users voluntarity to change it's behaviour.
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* The webpage development

MEASUREMENTS POINTS

In IHK, we have different measurement points of electricity located along the building. This
measurement points are composed by 2 different types of measure: Lighting and Other devices
(need to know wich are). The info collected by this sensors will be used for us in order to inform
users in IHK the consumption of electricity and to plan different strategies of saving.

Nowadays, we have 3 measurement points: One for the CV(Center for continuing educa-
tion) and wings A, B and E, another for the Civil Engineering department (wings N, P, Q, R
and S and Foundation class) and another one for IT and Electronics department (wings H, K,
M, T, U, V and X) and the lab for Aalborg University. All of them have some servers included,
indicated on the figure below. We will use it for 2 principal objectives wich are showing the
total (and partial) consumption of the building and to make a challenge between users to en-
courage them using our product.

) B2.02

SEENN

M2.21

~ M2.46

gy

%LLLH:;E

A8
LA

Classroom numbers indicates where servers are
Figure 63: IHK servers location.

>> Possible improvements

We have to be careful when showing info about consumption, because if it's not easy to
understand or too complicated, users will not be interested anymore. Simplicity is the key when
we have to display complex information, because a lot of numbers and charts would make
people confused. Most of users from university, as engineers, will know technical details but
they're not interesting, because we only want to inform that resources could be saved. It's time

for comparisons.
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* The webpage development

MEASUREMENTS POINTS

Using comparisons we can see quickly if we are improving the consumption of electricity
or not. References are needed to compare our actual consumption with processed data. This
means that we will not show only daily data, we want to show at the same time 3 different
measures: Actual consumption, day before consumption and last year consumption. A third
parameter, that maybe could be useful, is the weather from the day, bacause it's an important
factor for electricity (and energy) consumption (with clouds, no natural light and less natural
warm...).

Furthermore, the measurement points could be improved, because by now we only can
separate consumptions in building in big parts, but with more measurement points, we can
rise the accuracy of the strategies for saving. Why2 Because every different class has different
needs, it's not the same a workshop, where heavy machines are working, and a classroom,
where all this resource is invested for lighting and maybe some computers.

The best option, is to have a independent measurement point in each class. With this dis-
tribution, we will be able to control where problems are (Classes where sunlight is not useful,
bad behaviours, let light's turned on...) to create specific saving strategies for every situation.
Obviously, it may be expensive and with lots of different measurements, but is still the best op-
tion. If measurement points should be improved, we have to compare the savings that we can
obtain and decide if they are enough to payback the investment.

It's also important to know, that maybe we will not have back the money that we invest but
the benefits for the environment are also important, maybe more than the economic. The objec-
tive of measuring the consumption is to study where we can improve the efficiency of its usage
to create saving strategies. The main objective of the project is to save resources, not money.

Also we have 2 more meters, one for the total heating consumption, wich is district heating
and other to measure the total consumption of water. The idea is the same, to spread out the
meters to have the consumption of heating and water individually for every room that use one
of those resources.

>> Taking profit of measurement points: Challenge

Another technique for make people interested is to create a challenge where students from
different departments will compete to be the most electricity-saving. All of we know that humans
are compettitve by nature, so this idea could be interesting for 2 aspects: To promote the web-
site and to inform users about it's average electricity consumption. So those are the objectives
we want to obtain with the challenge.
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* The webpage development

MEASUREMENTS POINTS

>> Taking profit of measurement points: Challenge

We will use tha data that measurement points obtains and divide the total consumption
by the number of users of the departments, so logically, the department wich obtain the less
average consumption will. All the consumption of the IT and Electronics department is divided
by the number of users wich are in this zone, so logically, the department wich obtain the less
average consumption will win. To know where the user is studying most of time, they have to
inform about it when they register for the challenge, so the students will encourage their class-
mates to participate on it to reduce the average consumption.

It could be improved if meters in everey classe were available, because the accuracy
will increase a lot. Nowadays, also the consuimption of servers and labs are modifiying the
measurements, so it will not be very accurate, but it's more to gave an idea to the users than to
create a real competition. Also if we include water and heating consumption, it will be more
accurate.
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The webpage

¢ Technical items

TECHNOLOGIES

The website is running on an Apache server. Apache is open-source web server software.
During the development phase of the website, we used MAMP, which stands for Macintosh,
Apache, Mysgl and PHP as a virtual server on our computers. An alternative would be Xampp,
that runs on different platforms such as Linux and Windows.

We use a Mysqgl database for the data of the website, and PHP to access this data. We
also used Smarty (http://smarty.net), a template engine for PHP that facilitates the separation
of presentation (HTML/CSS) from application logic (PHP). We decided to use this to make the
code easier to maintain. By using Smarty, you can also separate the front end development
and the back end development entirely. For the front-end development we're using HTML/CSS

and jQuery (a javascript library).

WEBSITE STRUCTURE

Home: On the home page we introduce our project, encouraging people from the university
to participate. This is the only page you can see if you're not logged in. From this page you
have the option to join/login, and if you click the link you get redirected to the login page.

Login: All the students and staff at IHK have a personal login (student id) and password that
is used for Campusnet, the hotspot, ... The university uses a CAS server for this. CAS is a multi-
protocol SSO solution, and can be used for authorization. The user will be directed to a page
from the university (see figure) to log in, and when the login is successful, redirected back to
our website where the website receives the student id from the CAS server.

Because our website is built with PHP, we used a PHP CAS client called phpCAS

Campusnet

Copenhagen University College of Engineering !g

Usemame

Password

Log on
Login with digital signature

Assign digital signature to login

Figure 64: IHK CampusNet
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¢ Technical items

WEBSITE STRUCTURE

Profile & edit profile: When the user logs in to the website via
CAS, there is a check to see if it's a new or a returning user (checks
if there is a user with the user id CAS returns in the database - more
information on the database structure later in this chapter). If it's a
new user the user gets directed to edit profile where he can edit his
information (name, department and avatar). A returning user gets
directed to his profile where he can see his information, the tips

he’s saved from Take Action (our tips) and the tips he’s saved from .
the Forum (other users’ tips), the problems he’s reported in Report Q 6

A Problem and their current status (solved or not) and his achieve-
ments (for example if his department wins the Challenge or if his
tip in the Forum gets awarded “Tip Of The Month”).

Current Consumption: Here we display the energy and water consumption in the university.
At the top of the page we have a “Tip Of The Day”. This is a tip that you can also find at Take
Action. There is not a lot of data available for the water consumption, but we have the yearly
consumption from the past and the monthly consumption from 2012 so we display the average
consumption for last year and the average consumption for the last recorded month.

For the energy consumption we are using charts from goenergi.dk. The university has me-
ters in 3 different locations (we use these 3 locations as 3 departments to make the data more
customized to our users). We are displaying the recent consumption charts (data from 3 days
ago) in the entire university and comparing it to one year before on the same day of the same
week. If the user selected his department in Edit Profile we also display the recent consumption
charts and the charts for one year before for his department.

Take Action: On this page you can read an introduction on why it's important to take action
and save resources. We divided it in 3 categories, lighting, water and heating. These catego-
ries are subpages. On every subpage there are some concrete and easy to understand tips
first. The user can save the tips he likes to his profile to easily find them back. The saving of the
tips is done with AJAX (jQuery/javascript makes the request to the server) so the page doesn't
have to be refreshed. Below the tips we have more information on the topic.

Report A Problem: Here the user can report problems in the university to maintenance. For
example, if there is a tap that's leaking. The user needs to select the topic (water, electricity,
heating or other), give the location and also write a summary of the problem. Then he can
send it fo maintenance. The problem he just reported is then added to his Profile so he can stay
updated on the status.
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WEBSITE STRUCTURE

Forum: In the forum users can ask questions and give tips on how to save resources, and
discuss them. The forum is divided in two parts: questions and tips. On the main page of the
forum you can add new questions and tips, and the five most recent entries of both are displa-
yed. Users can save the tips given in the Forum to their Profile, and this save also counts as a
vote to see the popularity/usefulness of the tips. The tip with the most votes each month gets
awarded with “Tip Of The Month”, also displayed in the Forum.

Challenge: In the challenge, users get
encouraged to save resources in their de-
partment. If you start using the website,
you're not automatically participating in the
challenge. The user first has to click on Parti-
cipate. If a user is participating, he’s playing
for the department he selected in his Profile.

The challenge shows the consumption du- .
ring this month so far for each deppar’rmen’r, THE CHALLENGE
and how many users are playing for the di-
fferent departments. We calculate the winner
by dividing the consumption by the number
of users, so the more users a department has,
the lower the ratio and the higher chance of
winning the challenge. This should encouro-
ge users to ask their classmates to join the
Challenge and our website.

We also display a chart for every de- Stimgy
partment (from goenergi.dk) with the con- 2
sumption for the last week.

At the bottom of the page we have a ran-
king for last month, where the total consump-
tion, number of users at the end of the month

and the ratio are di5p|qyed . Witer 120283  tollet et T et cantsmmated and the otour Yz
Iz making the facllity unuzable
Electrichy 120253 :'ﬂx-" The plug Is not working Yoz
Maintenance website: We made a sepero- otwr 120253 P e o s broken, -
te website for maintenance, where they can i e
Other 120253 ladies There Iz a radiator that | can't get off. Yoz

room

see the reported problems and mark them
as solved when they are solved. The other
function for this page is that they can enter
data for the water consumption fo put it in Figure 65: Screenshot Maintenance-page
the database.
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¢ Technical items

WEBSITE STRUCTURE
| Home I
v
ﬁw Login
First login
v
j After first login
et v
Profile
A v
Current Consumption  Take Action Report A Prablem Farum Challenge

¢ v v

) U U

Water Electricity Heating Topic

[

Figure 66: Website structure
DATABASE STRUCTURE

users

Id is the id from CAS login. Registered is a TIMESTAMP from the users’ first login.

Department is departments.id. Department, name and image can be changed by the user in
Edit Profile. Wherever there’s a field called user in other tables, this is users.id.

departments

There are 3 departments. Wherever there’s a field called department in other tables, this
is the same as departments.id. Goenergi is the meter id that is used in the javascripts from
goenergi. Name and rooms are to identify the departments.
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¢ Technical items

DATABASE STRUCTURE

reports

Data can be inserted at Report A Problem. Type is a number to identify if it's water, electri-
city, heating or other. Location and problem is the user input. User is users.id. Solved is O for
unsolved, 1 for solved. This can be changed in the maintenance website.

tips
This are the tips that we supply and are shown on Take Action. Tip is the text for the tip, type
is a number from 1-3 depending on if it's a water, heating or electricity tip.

likes

These are the tips users save on Take Action. The tips are then displayed on their Profile. Tip
is tips.id and user is users.id.

topics

This are the questions and tips in the Forum. User is users.id. Topic is the user input for the
question or tip. Type is 1 for a question and 2 for a tip. Time is a timestamp for when the topic
was added.

replies
This are the replies to the forum topics. Topic is topics.id. User is users.id. Reply is the user
input. Time is a timestamp for when the topic was added.

forumlikes
This are the tips from the forum that the users save to their profile. Tip is topics.id and user
is users.id.

tipofthemonth
This is the tip that received the most likes in the last month. Month is a date and topic is
topics.id.

achievements
This are the achievements that are shown on the users’ Profile. Achievement is the text, and
user is users.id.

wateryear and water
This is the water usage data for a year and for a month in m3. This is added in the mainte-
nance website.

participating
This are the users that are participating in the Challenge. User is users.id.
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CHAPTER 4

The webpage

¢ Technical items

DATABASE STRUCTURE

energy

This is the daily energy consumption data that we use in the Challenge. This data comes from
goenergi.dk where it was exported as XML and then imported in the database. Department is
departments.id, date is the date for when the usage is and usage is the consumption in kWh.

challenge

We use this for the monthly ranking of the challenge. Date is the month, department is de-
partments.id, usage is total monthly usage and players is the number of users participating at

the end of that month.

Figure 67: Database structure
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¢ Technical items

Filestructure
bold for folder regular for file italics for explanation

ecas
>> config.php | configuration file to access the IHK CAS server
>> source | phpCAS source

eimages | images used in the design

eiindex.php | main file and front controller for the website.

eijs | javascript files used for liking/saving tips
>> jquery-1.7.2.min.js | jQuery library
>> script.js | javascript for likes

>> toggleForumlike.php | php for saving likes to database
>> togglelike.php | php for saving likes to database

’lll:5> ecostingy.lib.php | functionality and database connection for the website
>> Simplelmage.php | script for uploading/resizing photos

escreen.css | CSS file for the website

esmarty | smarty source

etemplates | smarty template files

etemplates_c | smarty templates cache

eupload | folder where users’ avatars are uploaded to
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The webpage

¢ The result

After we have done all the user test and modifications we can show the final website, result of
all the work submitted in this report.

http://hermine.me/ecostingy/

Maintenance webpage:
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CHAPTER 5
The initiative design
e Introduction

In this part of the project we are going to explain how we design the “ecoSTINGY MOVE-
MENT” to get people involved in sustainability and of course in our webpage. Acording to
this purpose we designed some posters to put in the university and a stand alone display for
a more easy acces to the webpage.

IHK, along with the majority of large establishments and companies, is constantly striving
to reduce the consumption of energy in order to reduce negative environmental impact. Sub-
sequently, they provided us with the brief for this project. However, this is not the first exam-
ple of them attempting to improve people’s behavioural habits within the campus in order to
reach their objectives.

Recently the university hosted a week encouraging ‘sustainability” and ‘green’ attitudes
and behaviour. However, this struggled to make an impact and we believe there are many
reasons for this. It would have been easy to fail to even notice the presence of this initiative
as it was not particularly apparent within the campus.

Significant numbers of environmental initiatives have failed in many environments and this
is much to do with human behaviour and how we react and are stimulated (see user mentali-
ty research).

Subsequently, our initiative focuses on appealling to the competitive side of the human
brain in order to inspire activity and participation that will reduce wastage of energy and
general consumption.
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CHAPTER 5
The initiative design
* Posters design

The Ecostingy webpage offers a communal area for all students to input information on their
energy consumption and to measure the impacts alteration in their habits create. However, one
of the objectives of this project has been to inspire this change in behaviour and in order to to
do this we had to take into account user mentally and employ the conclusions of our research
as tools in this aim. Thus, one physical way of creating this change is to create visual stimulus
within the university to keep a ‘green’ mentality fresh in student’s minds. Often found in public
domains, workplaces, schools and universities materials such as posters and images are used
to remind people what they can do to improve their energy consumption and that only they
can do this.

Subsequently, it seemed appropriate to create posters to be displayed in a variety of loca-
tions throughout the university campus to remind people of the small efforts they need to make
in order for us to reach our objective of reducing energy consumption through their behaviour
adapting.

Considering research on the way the user mind works | considered different aspects of
mentality that a poster could appeal to:

* Appeal to the social conscience of the student.

® Present the benefits of reducing consumption.

e Use statistics and examples to make people of environmental damage.
e Use bright graphics to capture their attention.

e Approach the topic humorously to encourage them to engage.

* Promote an initiative and appeal to the selfish aspect of human nature.

After analysis existing posters and promotion with similar aims and objectives and the rami-
fications of a variety of perspectives on improving user habit | considered the demographic of
the target audience of the posters. As these are mostly young adults in a university environment
it seemed appropriate to use humour as a tool. Furthermore, as this is an engineering university
it can be legitimately assumed that the majority of students, through their studies and social me-
dia, are fully aware of environmental issues and the need to reduce consumption as well as the
effects on the environment. Thus, the main problem is motivating them to change their habits.

People are often reluctant to admit that what they do requires improvement, henceforth,
when people are presented with criticism of their actions or feel like their actions are being
judged then they may react in a way that pushes against what is being suggested to them.
However, if you can make someone laugh or consider the situation in good humour they are
more likely to appreciate how their single action is essential for a wider improvement.
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CHAPTER 5
The initiative design
* Posters design

Although | wanted to keep the approach light and humorous, it is still essential that people
understand the impact that small changes in their behaviour will have. Thus, it became appao-
rent that using a the humour of the irony of how small the effort is and how little time it takes
to make these changes compared to the same aspects of actions we take throughout the day
without even thinking that are habits we have adopted and the amount of time it takes to read
the poster would amuse and inspire the user. Furthermore, by suggesting to them that this is the
easiest way fo ease their social conscience on the topic of being environmentally friendly may
encourage a change in behaviour. The less aggressive the communication the more effective

it should be.

When consulting with two graphic designers it became clear that a poster that should be
read quickly and not intrude on quick actions within people’s routines should focus on the main
points and not be text or graphic heavy in order the focus the user on the specific aim.

Furthermore, colour is important in graphic design as it can set the visual semantic in the
reader’s mind and helps them visualise the aim of objective of what is suggested without ha-
ving to waste space and text on the poster explaining it. Commonly found in environmentally
focussed media, green, blue and white represent a positive environmental state and the Earth.
Additionally, colour blocking is an effective method as it allows for the full subconscious effect
of colour to register with the user without compromising the ease of reading and understand
of the text and images used.

Conclusively, in order to create the most effective and aesthetically pleasing posters that
will help us reach our main objective of reducing energy consumption | took into account all
aspects of my research into user mentality, graphic design and consumer behaviour.
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* Posters design

Don't leave energy
efficiency on standby:

tha’r :tc:p @ hermine.me/ecostingy

! N :f‘-

ecoStingy

3

Turn out the light on Don’t be a prat,
energy wastage.
hermine.me/ecostingy turn down the thermostat.

Figure 68:Posters
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CHAPTER 5
The initiative design

* Stand alone design

As we announce at the beginning of our project development one of the objectives of our
project included the design of a standalone display for the university hall. It’s not only impor-
tant the fact of designing a good display but also the fact of create a motivating and attracti-
ve space for users.

We want to attract users to the stand and once they will be here, invite them to discover
the website. So our objective with this product is to market , advertise and create a “buzz”
regarding our website.

A standalone display will provide ample opportunity students to interact with the website
and learn how to use it as well as adding to the statistics by inputting their own personal usa-
ge. It would be a freestanding display featuring an interactive screen (computer) that allows
access to the website easily and demonstrates how to use it effectively.

In order to design it in the best way we are going to study the environment in which we
are going to place the standalone display as well as all the factors that can influence its
design.

ENVIRONMENT ( the university )

In order to facilitate the use of the website and according to the challenge developed in
the university regarding the website we are going to install one stand alone display in each
department, in other words we are going to install 3 standalone displays.
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Figure 69: Map of the different departments and distribution at IHK- Displays locations
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CHAPTER 5
The initiative design

e Stand alone design

ENVIRONMENT ( the university )

Figure 70: View of the different areas

University AESTHETIC:

At IHK the areas are design for facilitate the students socialization and mobility, it’s cha-
racterized by a great hall and canteen area as well as many squares where people can
meet , study and develop their social life. The areas are very spacious, light and functional,
with a simple but care aesthetic.

Our product should follow these values:

-Functionality
-Beauty

-Economic

THE INSPIRATION

According to the subject involving our website, we can find the inspiration in the nature,
in its shapes and colors. As well as in the values and aesthetic that the university and we, as
students and ecostingy designers, we want fo transmit.
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CHAPTER 5
The initiative design

* Stand alone design

THE INSPIRATION

THE CONCEPTS PROPOSAL

We propose 8 concepts all different that combined at the same time simplicity , modernity
and functionality. In some of them we use smoothes curves in other geometrical forms accor-
ding to the environment we are and in others we use nature shapes to bring originality and
color.

Below the result of the concept’s design.

(On one hand there are the concepts drawn with soft pencils and on the other hand the
different colors and textures possible.)
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CHAPTER 5
The initiative design

* Stand alone design

THE CONCEPTS PROPOSAL

Textures and colors

The textures and color are according to nature
motifs, textures, colors. We propose on one hand
the use of greens, browns, blacks and grey in a
matt hue and on the other hand we propose forest
textures, like the texture of a tree trunk to transmit
the idea of the importance of preserve nature and
their properties. When students saw the stand we
want them to know what is the website and our

movement about. In other words we want users
could see and breathe nature.
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CHAPTER 5
The initiative design
* Stand alone design

THE SELECTION AND 3D DESIGN

2 concepts of the 8 have been selected by the team; the first one is the conceptual model
because of its simplicity and functionality and the second one is the folder model because of it

original and geometrical shape and its properties.

From this moment we are going to develop the 3d model select one and choice the appro-
priate texture and esthetic to put in the University.

This is the result of the design production in 3D:

Conceptual model
It's characterized by its engineering shape and simplicity, the use of nature colours and tex-
tures provide it an attractive and ecological aspect ( in relation with the webpage).

Different combinations of colours can be used:

Green
Pantone Black C

Mapel Plastic Wood
Pantone Black C

Figure 71: Conceptual model

Folder model
It's the stand alone display chosen to developed and placed in the University.
What is attractive in it is it's amazing shape and curves, it’s provocative that’s why it’s
perfect to impress the students and to try to attract them to the website.
The colours are all natural as well as the texture, we use plastic wood to produce it in order

to be more resistant for use, lasting, cheaper and more esthetic .

There is available two kinds of timber appearance:
Oak timber or old timber
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CHAPTER 5
The initiative design

e Stand alone design

“ THE SELECTION AND 3D DESIGN

Detail

Figure 72: Folder model
“ THE PRESENTATION

Sizing:
In order to make the best design adapted for everybody we use ergonomic tables to dimension
the stand.

Reference: Las dimensiones humanas en los espacios interiores Julius Panero, Martin Zelnik

Result and characteristics of the stand design:

Name: Folder model -:
General dimensions:
" Colour and fexture: Oak wood and old wood I
' Material: plastic wood I
S — o

Figure 73: Folder model presentation
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CHAPTER 5
The initiative design

e Stand alone design

“ THE PRESENTATION

This design allows us to choose between a laptop or a computer screen to show and pro-
mote the webpage in the university.

Figure 74: Folder model presentation-laptop

Figure 75: Folder model presentation-screen
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CHAPTER 5
The initiative design
eConclusion - Result

This is part of the result of the iniatiative design , we can see the posters as well as the

stand alone display into the university. We show also some suggestions of location inside the

building.

Figures 76-78: Initiative design presentation

Ingenigrhajskolen i Kabenhavn - EPS - Spring Semester 2012 - Group 3 - Supervisor: Ole Schultz

Group 3. Emily Rebecca Burroughs, Hermine Cooreman, Andrea Cuella, Victor Rodriguez P



CHAPTER 6

Conclusions

eGeneral conclusion

Once we finished this project, we get some impressions that are indicatives about the possi-
ble success of our product. As far as we know, this result is dependent on the impact this has on
final users, because if they're not interested in using it or it is not known, success is not possible.
Furthermore, by doing some questionnaires we concluded that most people are interested in
changing their mind and using our product to achieve it. This encouraged us to work hard in
order to help people, it's our responsibility.

Throughout the project, we've found some problems, because one of our biggest barriers
was the lack of knowledge about the main topics we had to explore: psychology and energy
efficiency. All the members of our group faced this problem quite positively: no complaints, just
more work. Also our supervisor, Ole Schulz, was a good collaborator, he guided us through
topics that we didn’t know and also his support and his aportations.

Going deeper on the project developement, we conclude that information could be more
accurate. This means that if we had more meters in order to have more precise measurements
(One meter per wing, One meter per class, One meter per corridor...) users will have a more
concrete feedback. This should be taken in account if future adaptations are done in order to
maximize the efficiency of the university, because the cost (talking about money) sometimes will
not be returned, but maybe we will get a better result: A better world.
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CHAPTER 6

Conclusions

ePersonal conclusions

Different to any project I've approached before, the development of this web-
site and surrounding research has broadened my perspective on design. Focus-
sing my efforts on user mentality and the psyche of the consumer in order to alter

the behavioural habits of students at IHK has significantly increased the depth of
knowledge in this field and through significant analysis of both primary and secondary re-
search we have prioritised and exploited the potential of the product in order to reach our
objective in the most effective manner.

Working within a group such as this one, brought together through by a variety of entirely
different skills, has been a new experience and one that | have learnt from. The value of com-
bining the knowledge and effort of the group has been infinite and my respect for their skills
has grown enormously. It has been both and challenging but incredibly useful to compare our
different perspectives and ideas to create the best product possible and this has been a project
| have learnt a great deal from.

Hermine

This project was the first project I've ever worked on that's about sustainability,
more specifically saving resources. It is such an important and present topic. It's
good to see that IHK is making a real effort to reduce their consumption, because

all effort in that direction is helping save the world, small steps at a time.

It was really interesting to work together with people of such different backgrounds. Our di-
fferent backgrounds made sure we had different points of view about the project, and | believe
this has been really beneficial for the quality of the final product. It was a pleasure working
in this team. We didn’t have anyone with an engineering background in our group, but we
worked around that by doing a lot of research and working really hard. I've learned a lot from
this experience and I'm proud of the product we've developed.
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CHAPTER 6

Conclusions

ePersonal conclusions

Andrea

This project has been one of the most interesting | have ever done in the last four
years. Work in a sustainable project that also involves user’s behaviours is not
an easy task; however with the effort of the team and a constant work we have

achieved a good result. Personally, working in a sustainable project has suppo
sed a challenge because | had never worked in something similar before and | had never de-
signed a webpage, although | had already designed some user interfaces. The experience has
been very positive and enriching, | have learnt to work in an international team with people
with different backgrounds and | have learnt to face some problems that have emerged during
the project development. In general | have enjoyed working in the project and taking part of
this group.

Finally | want to finish saying that | hope students and professors of IHK will use our website
in the future and maybe in some month or years we can see a change in students behaviours
and a decrease in water and energy consumption in IHK. This would mean that we have finally
reached our purpose and that our work was worth it.

Victor

After all hard work I've done, as my teammates has done, I'm quite proud
of the resultant product. | don’t know if it will succeed or not, but | can say that
it's done after a lot of background work, investigation and reasoned decissions.

Another reason is that our fields of study were not very focused on the environ-

ment of the project, but with our motivation, curiosity and ambition we worked together to learn
the essential to achieve our objectives. | can say that appart from all technical knowledges |
get from this study, | learned that working hard and with illusion, all objectives are reachable.
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CHAPTER 8

Appendix

* University

IHK offers different Bachelor degrees and international studies. European Project Semester
is the course our team is attending, and its objective is to learn how to work with a multicultural
team to build our project.

The main departments in the school are Civil engineering, Mechanical engineering, Electro-
nics and Computer engineering, Electrical power and IT engineering and Export engineering.
The Technical Library of Copenhagen is attached to the University, so all students can use all
the material there such as papers, documents, files, books etc.

IHK makes the link between some Danish companies who want to invest in research and
investigation and the internationals students. In our case, we are not developing the project for
any company but for the university. IHK will both be the client and the partner for our project.
Ole Schultz, our supervisor, will guide us in this project by doing regular meetings and helping
us if we have problems about working in group and give us useful tips and advice to work in
a proper way.

¢ Context

We are doing this project in the context the European Project Semester. The aims of this
program are to train students in teamwork and emphasize realistic and real life situations, to
demonstrate the ability to use modern project tools and techniques, to demonstrate the ability
to plan and run a team-based project and finally to show the ability to communicate clearly
in writing as well as by other means. This will be accomplished by working in cross-cultural
and multidisciplinary teams, supervised by an academic supervisor who helps the students to
understand the content of their project and ensures they are making progress. The supervisor
also makes sure that the advantages of working together in a group are sustained.

* The Project Plan

The Gantt chart is a common technique for representing the phases and activities of a project
work . It illustrate the start and finish dates of the terminal elements and summary elements of a
project. also show the dependency (i.e., precedence network) relationships between activities.

Using this method the project management is assured and the modifications that can occur
can be controlled.

>> In the following GANNT chart it's showed all the work done, including task modifica-
tions that we had to do due to the events that occured throughout the final project develop-
ment.
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Id o Nombre de tarea Duracién Comienzo Fin Predecesoras Nombres de los recursos

! Project: Green Technology 102 dias? mar 31/01/12 mar 19/06/12

2 |E Meeting with the supervisor 1 dia? mar 31/01/12 mar 31/01/12 Andrea, Emily, Victor

3 W Group attitude / Belbin Test 2 dias? mié 01/02/12 jue 02/02/12 Andrea, Emily, Victor
4w Phase 1: Process planning, information re 24 dias?  vie 03/02/12 mar 06/03/12

5 | Project Redefinition 1 dia? vie 03/02/12 vie 03/02/12 Andrea, Emily, Victor

6 | Overview Research 2 dias? séab 04/02/12 lun 06/02/12

7 | Market analysis ( Products or Service 2 dias? sab 04/02/12 lun 06/02/12 Andrea

8 | Environment analysis ( parameters ev: 2 dias? sab 04/02/12 lun 06/02/12 Victor

9 | Users analysis ( psychology...) 2 dias? séb 04/02/12 lun 06/02/12 Emily

10 | Conclusions 1 dia2 lun 06/02/12 lun 06/02/12 Andrea, Emily, Hermine, Victor
11 | Definition of the objectives 3 dias? lun 06/02/12 mié 08/02/12 Emily (after discussion (all the group))
12 | Definition of the framework 3 dias? lun 06/02/12 mié 08/02/12 Victor(after discussion ( all the group))
13 | Check-in- meeting 0 dias mié 08/02/12 mié 08/02/12 Andrea, Emily, Hermine, Victor
14 | Reach of the project 3 dias? mié 08/02/12 vie 10/02/12 Emily (after discussion (all the group)
15 | Specific Research 4 dias? sab 11/02/12 mié 15/02/12 Andrea, Emily, Hermine, Victor
16 |4 Mind map 6 dias? vie 10/02/12 jue 16/02/12 Andrea ( Andrea, Emily, Hermine, Victor)[83%)]
17 | Check-in- meeting 0 dias mar 21/02/12 mar 21/02/12 Andrea, Emily, Hermine, Victor
18 | Project management class 3 dias lun 20/02/12 mié 22/02/12 Andrea, Emily, Hermine, Victor

19 | Presentation 1 dia? jue 23/02/12 jue 23/02/12 18;16 Andrea, Emily, Hermine, Victor

20 | Oral Presentation 1 dia? jue 23/02/12 jue 23/02/12 Victor and Andrea

21 | Report 1dia? jue 23/02/12 jue 23/02/12 Hermine

22 | Conceptual definition 4 dias? lun 27/02/12 jue 01/03/1217;16 Andrea, Emily, Hermine, Victor
23 |7 Meeting/ Supervision 0 dias mar 28/02/12 mar 28/02/12 Andrea, Emily, Hermine, Victor
24 | Problem definition 2 dias? vie 02/03/12 lun 05/03/12 22 Andrea, Emily, Hermine, Victor
25 |7 Meeting/ Supervision 0 dias mar 06/03/12 mar 06/03/12 Andrea, Emily, Hermine, Victor
26 Phase 2: Conceptual Development 27 dias? mié 07/03/12  vie 13/04/12

27 | Environment study 9 dias mié 07/03/12 lun 19/03/12

28 |7 Climate study ( Denmark , Copenhagen) 3 dias mié 07/03/12 vie 09/03/12 Andrea and Emily

29 |7 Building study ( University- Ihk ) 2 dias vie 16/03/12 lun 19/03/12 Hermine and Victor

30 | Users study 8 dias? mié 07/03/12 vie 16/03/12

31 | Ergonomic Report 2 dias mié 07/03/12 jue 08/03/12 Andrea

32 | User’s poll 3 dias? mié 14/03/12 vie 16/03/12 Andrea, Emily, Hermine, Victor

33 | Users profile 3 dias? mar 13/03/12 jue 15/03/12 Andrea

34 | Meeting/ Supervision 0 dias jue 15/03/12 jue 15/03/12 Andrea, Emily, Hermine, Victor
35 | Creativity techniques 12 dias? jue 08/03/12 vie 23/03/12 Andrea, Hermine, Victor
36 |4 Solutions proposals-sketches 2 dias? jue 22/03/12 vie 23/03/12 35 Andrea, Hermine, Victor
37 | Meeting/ Supervision 0 dias mar 20/03/12 mar 20/03/12 Andrea, Emily, Hermine, Victor
38 | Interim report submision to supervisors 0 dias jue 22/03/12 jue 22/03/12 36

39 | Proposal Selection and justification 1 dia? lun 26/03/12 lun 26/03/12 38 Andrea, Hermine, Victor
40 |7 Meeting/ Supervision 1 dia? jue 29/03/12 jue 29/03/12 39 Andrea, Emily, Hermine, Victor
41 | Naming 3 dias? jue 05/04/12 lun 09/04/12 Andrea

Pagina 1




Id o Nombre de tarea Duracién Comienzo Fin Predecesoras Nombres de los recursos

42 |7 Meeting/ Supervision 1dia? mié 11/04/12 mié 11/04/12 41 Emily, Hermine, Victor

43 | Presentation layout 3 dias? mar 10/04/12 jue 12/04/12 Andrea

44 |7 Interim Report presentation 0 dias vie 13/04/12 vie 13/04/12 42;43 Andrea, Emily, Hermine, Victor
45 Phase 3: Solution Development 37 dias?  lun 09/04/12 mar 29/05/12 39

46 |7 Wireframe development 6 dias? lun 09/04/12 lun 16/04/12 Hermine

47 |7 Meeting/ Supervision 0 dias mié 18/04/12 mié 18/04/12 46 Emily, Hermine, Victor

48 |7 Designing the website ( include the 19 dias lun 23/04/12 jue 17/05/12 47 Andrea and Hermine

49 |7 Meeting/ Supervision 0 dias mié 18/04/12 mié 18/04/12 Andrea, Hermine, Victor

50 |7 Meeting/ Supervision 0 dias mié 02/05/12 mié 02/05/12 Andrea, Hermine, Victor

51 | Webpage contents 13 dias? jue 26/04/12 lun 14/05/12 Victor

52 |7 Meeting/ Supervision 0 dias mié 16/05/12 mié 16/05/12 51 Andrea, Hermine, Victor

53 | Preparing user test 2 dias? lun 21/05/12 mar 22/05/12 52 Andrea

54 |7 Meeting/ Supervision 0 dias mar 22/05/12 mar 22/05/12 53 Andrea, Emily, Hermine, Victor
55 | User-testing 3 dias? mié 23/05/12 vie 25/05/12 54 Andrea, Emily, Victor

56 | Modifying the design-design reviev 2 dias? vie 25/05/12 mar 29/05/12 55 Andrea and Hermine
STy Phase 4: Final Development -Report-Pres 24 dias?  lun 30/04/12  jue 31/05/12

58 | Final Webpage development 5 dias? vie 25/05/12 jue 31/05/12 Hermine

59 |7 Meeting/ Supervision 0 dias mié 30/05/12 mié 30/05/12 58 Andrea, Emily, Hermine, Victor
60 | Display design 5 dias? lun 30/04/12 vie 04/05/12 Andrea

61 | Posters design 2 dias? jue 03/05/12 vie 04/05/12 Emily

62 |4 Layout 8 dias? mié 23/05/12 vie 01/06/12 61 Andrea

63 | Print Report 1 dia? lun 04/06/12 lun 04/06/12 58;62 Andrea and Victor

64 " Final Report Submission (12pm) 0 dias mié 06/06/12 mié 06/06/1263 Andrea, Emily, Hermine, Victor
65 |Ed Preparing the presentation 4 dias? jue 07/06/12 mar 12/06/12 64 Andrea, Emily, Hermine, Victor
66 |Ed Layout Presentation 4 diase jue 07/06/12 mar 12/06/12 Andrea

67 |Fd Meeting/ Supervision 0 dias vie 15/06/12 vie 15/06/12 66 Andrea, Emily, Hermine, Victor
68 E

69

70

71

72

73 |4 Legend: 0 dias lun 27/08/12 lun 27/08/12

74 E MODIFICATIONS 0 dias lun 30/07/12 lun 30/07/12

Pagina 2




[nov 11 [ dic "1

[abr'12

[jul'12 |

243107 [1421]28

ic 11 len [ mar '12
o5[12119]26]02]09]16[23]30[06[13[20[27]05[12[19]26

r' [may '12 [jun'12 u
[02]09/16]23[30]07[1421]28 04 [11]18]25]0

210916233

ago '12
0/06/13[20]2

7

sep '"12
[03]

10 |

RN

a B WN

@ N O

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

BT e N O SN L B -

Project: Green Technology @

0
8

g, information research, analysis and concept generationpm————————=y)

Overview Research w

Check-in- meeting 3 08/02
&
&

Check-in- meeting ¢ 102

Presentation%

Meeting/ Supervision 0_28/02

Meeting/ Supervisionie 06/03
Phase 2: Conceptual Development Pmm———————————y)

P
8
&
U=
é

¢ g

15/03

ﬁe}

4

Proyecto: GANNT CHART-Green Tecl
Fecha: lun 04/06/12

Tarea G Hito @

Divisién T Resumen

m

Progreso Resumen del proyecto ===

Tareas externas
Hito externo

Fecha limite

Pagina 1




Id

mar '12 [abr'12

[jun'12

[ nov
243107 [1421]28

ic"11 [ene 12 fel [ abr’ [may '12
[05[12119]26]02]09]16 233006132027 ]05[12[19]26]02]09[16 233007142128

[jul 12 ago '12 [sep '12
04 [11[18]25]02]09 /162330 /0613202703 10]

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

EIEIGEIEI S A AA NN L QAR D

69

70

71

72

Phase 3: Solution Development

& 13/04

61;8/04
————
¢ 18/04
& 02/05

—

&qei05

&,

égIOS

Phase 4: Final Development -Report-Presentation =y

0/05

N

06/06

3!

15/06
% 19/06

Proyecto: GANNT CHART-Green Tecl
Fecha: lun 04/06/12

Tarea
Divisién

Progreso

Hito

Resumen

S

@
~

Resumen del proyecto (=)

Tareas externas

Hito externo &
Fecha limite &

Pagina 2




Id [nov 11 [ dic 11 [ene 12 feb ' [mar 12 [abr'12 [may '12 [jun'12 [jul 12 [ago 12 [sep '12
a 24[31]07[14]21]28]05/12/19/26/02]09[16/23]30/06 132027 [05[12[19[26[02[09[16[23[30[07 142112804 [11]18]25]02 /091623 [30 |06 [13[20[27[03[10]
73 |Ed & 27/08
74 |5 & 30/07
Tarea [ Hito L5 Tareas externas
Proyecto: GANNT CHART-Green Tecl S .
Fecha: lun 04/06/12 Division Resumen Hito externo @
Progreso Resumen del proyecto (555500 Fecha limite &

Pagina 3




CHAPTER 8

Appendix

e Checklist for fostering sustainable behavior

Commitments

Ask for public commitments

Seek group commitments

Actively involve the person

Help people view themselves as environmentally concerned

Don't use coercion

Prompts

Make the prompt noticeable

The prompt should be self-explanatory

The prompt should be presented as close in time and space as possible to the targeted
behavior

Use prompts to encourage people to engage in positive behaviors rather than to avoid
environmentally harmful actions

Norms

The norm should be noticeable

As with prompts, the norm should be made explicit at the time the targeted behavior is
to occur

As with prompts, when possible use norms to encourage people to engage in positive
behaviors rather than to avoid environmentally harmful actions.

Effective communications

Make sure that your message is vivid, personal and concrete

Using techniques described in Chapter 2, explore the attitudes and behavior of your
intended audience prior to developing your message.

Have your message delivered by an individual or organization who is credible with the
audience you are trying to reach.

Frame your message fo indicate what the individual is losing by not acting, rather than
what he/she is saving by acting.

If you use a threatening message, make sure that you couple it with Specific suggestions
regarding what actions an individual can take.

Use a one-sided or two-sided message depending upon the knowledge of your audience
regarding the particular issue.

Make your communication, especially instructions for a desired behavior, clear and spe-
cific.
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CHAPTER 8

Appendix

e Checklist for fostering sustainable behaviour

Make it easy for people to remember what to do, and how and when to do it.

Integrate personal or community goals into the delivery of your program.

Model the activities you would like people to engage in.

Make sure that your program enhances social diffusion by increasing the likelihood that
people will discuss their new activity with others.

Where possible, use personal contact to deliver your message.

Provide feedback at both the individual and community levels about the impact of sustai-

nable behaviors. (McKenzie-Mohr, 1999)
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nam i ng ®
THE PROCESS

*What general characteristics must have the names of the brands?

Brevity

Simplicity

Ease of reading and pronunciation
Memorization

Euphony

Striking

Association and evocation
Originality

Modernity

Distinction

WHAT'S THIS TECHNIQUE ABOUT?

In order to find the name of our webpage we can follow the steps below:
*Make a list with the key words that define the product.
From this:
eUse translations in several languages.
® Play with prefixes and suffixes.
e Use dictionaries, definitions and synonyms.
* Consider references real physical objects.

e Communicate with emotion, using feelings
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nam i ng ®
THE PROCESS

Key words: Examples of names for the webpage :

;exfracfecl from the words on the left co-

-sustainable/sustainability umn):

-behavior

-environment

~GREENABILITY ( instead of Sustainabi-

-ecology

-green lity) or ECOABILITY (maybe we can use it
-resource for the slogan)

-save

-teach -BE GREENABLE

-learn

-improve - “S green ( s of “sustainable”) we can
-aware play with “he’s green, she’s green and
-tool you?” for the slogan

-action

-nature -ECOSAVE

-modify/change

-improve -SAVECO

-tips

-challenge -Be ECO

-technology

-efficient -ECOSTINGY

-stingy

The selection

ECOSTINGY MOVEMENT

We want catch the attention of people, and keep them interested in this subject so we have to im-
press, that's why we needed to choose a word that emphasized our objective and our purpose.

Shngy because we want people fix their attention in the subject.
(Stingy means mean or ungenerous)

eco In reference to ecology and sustainability
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nam i ng ®
THE PROCESS

So ecostingy means someone whos not very generous with nature with eco-subjects , in other words
someone who didn’t leave nature be damage or fall into the wrong hands.

To reforce this idea we need to add an slogan:

“Wasting is no longer in. Now, become a ecoStingy!”,

With this kind of slogan we emphasize the fact that you belong to a group, that you“re joined this
philosophy.

THE GRAPHIC IMAGE

In order to realize the graphic image of the website we focused on the values we wanted to transmit:
- Ecology
- Sustainability
- Originality
- Freshness
- Usability
- Functionality
- Youthfulness ( according to the environment in which we are designing the webpage)
- Proximity to users
- Diversity

LOGOTYPE

Note: Finally the logotype is only constitute by the name of the website, in other words the name
of the web is the logo of this one and of the movement we are going to promote at IHK.

In the logotype we have used two diferent but similar tipographies , in this way we separate in

two parts the logotipe: on one hand eco and on the other one stingy. Using two tipographies cau-
se a breack and dynamism in the word .
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naming e
THE GRAPHIC IMAGE
Typographies:

appleberry - Love Ya Like A Sister
- Stingy

As we can see these type of fonts are very originals and informals. We use the combination of this
two typographies principally because they are similar with the exception that the second is bigger
than the first one ( with the same font size), so it's more stress . This fact allows us to highlight the
word Stingy , to cause impact above that is important , but not is so impressive for users.

Playing with two diferent colours we reinforce this idea :

Sting

MINIMUM SIZE PRINTING

The minimum size printing can’t be very small because the logo is long and has 9 letters .

So the minimum size printing for a correct readability it will be 10 mm high , taking in account that the
letters are lower case.

onm | ocoStingy
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nam i ng ®
THE GRAPHIC IMAGE

TWO COLOURS VERSION

The logo has been designed originally with two different inks . The syllable is in one ink and the
rest in another one, The rupture has been created to bring more dynamism and stress the main word
of the logo. So it's very important the use and the contrast between this two colours. As we are going to
explain later the colours used have an specific meaning that's why it’s so importance mantenerlos.

There is only one version of the logo according to the two corporate colours. (However depending on the

background colour , we could use white instead of black.>> p-)
The corporate colours are explained later in this section.

Stingy

ONE COLOUR VERSION

The logotype looks very good with one ink only if we maintain the contrast . We use the same ink that
we use for stingy ( PANTONE Balck C ) for eco with a 60% of tonality and we increased the colour in
stingy using a 100% of saturation. As we can see the contrast still being very strong.

ecoStingy
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nam i ng ®
THE GRAPHIC IMAGE

BACKGROUND ON COLOR VERSION

The logotype looks very good in the first test on a coloured background, the two first samples show the
logo on a black background ( the same colour as the logotype) and then on a green background ( the
same colour that the word eco). We just have to change one of the corporate colours by a white colour.

ecoStingy

Stingy

eCo

Example using on the background a picture :
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nam i ng ®
THE GRAPHIC IMAGE

CORPORATE COLOURS

There are two corporate colours : A “green technology” colour, in reference to nature and engineering

and a black colour in reference to simplicity and functionality. We use this two colours for the webpage
as well as for the project presentations and reports.

In the logotype we use the green with 100% of saturation and the Pantone Black C with a 72%. (So-

metimes we appeal to white depending on the background colour but this , is not going to be taken in
account).

PANTONE
BLACK C

R204 G225 BO

SLOGAN

We use the same font that in the word eco , because is more readable, however we combined it with a
black colour ( 30% of saturation).

lts emplacement will be under the logotype in a small size, the slogan usually appears in the website and
in some posters but not in the stand alone display or in a general way.

We'll use the slogan as a support to transmit our purpose and ideas.

Diference between the logotype

S t ih%y GndL;ZZ ?Iggqn;

Slogan: 12
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CHAPTER 8

Appendix

eSome user test

In this part of the appendix we selected two of the users test we did before the webpage
design and two of the most interesting user test we did during the development of website.

First users test:

Name: Hugo Lecourt

Gender: Male
Nationality : French

Age : 21

1.What do you know about the current waste of resources (water and energy) and the consequences of that?
| know that we need a lot of energy to product water and electricity. We need to avoid waste and to reduce the
CO2 emissions, for instance the water is a limited resource and it isn’t available in many countries.

2.Are you interested in this problem?
Yes, but | think we heard a lot of things about this problem and few solutions are implemented. Besides from
my point of view | find it completely stupid to ask people don’t take the car while in the other hand a refinery
is rejecting in the atmosphere the equivalent of the annual consumption of France and Germany.

3.Are you doing something to decrease this waste of resources? If so, what are you doing? If not, why not?
Yes, | turn off the light when | leave a room, | turn off the heater if | open a windows. | recycle my own waste,
however sometimes | don’t take care about this because | think the big industrial enterprises can change more
than |. Sometimes | forget to recycle bottles or | take my car for a short distance maybe because | think that
industrial enterprises have more environment impact than me.

4.Are you willing to change your behavior if it helps to save resources? Even if you have to give up some of
your comfort?

No

5.Do you think you can change your behavior in relation to resources consumption? Do you think using a
webpage informing you of the energy use at the university is a good idea? Do you have any suggestions?
Yes, for example | don’t buy some products with too many packaging, with much material.
Yes, but the solutions or tips must be easy to implant and really efficient.
If you want to change the world and save the planet, study hard, become a great boss, manage a big firm and
implement a strong environmental politic.

6.Would you be interested in participating in a sustainability project in your university?
Yes of course!!

7.Do you have an idea on how we can save resources at the university?
Change the toilet switches with sprinkler system switches

Ingenigrhajskolen i Kabenhavn - EPS - Spring Semester 2012 - Group 3 - Supervisor: Ole Schultz

Group 3. Emily Rebecca Burroughs, Hermine Cooreman, Andrea Cuella, Victor Rodriguez



CHAPTER 8

Appendix

eSome user test

Name: Isabelle Hay-Campbell
Gender: Female
Nationality : UK

1.What do you know about the current waste of resources (water and energy) and the consequences of that?
This is a very broad question! | know that waste of resources is a big problem and | am conscious of what |
consume, but | am not sure which things waste the most, nor am | sure of the consequences other than a wor-
sening of global warming, efc. In Britain, there is currently a hosepipe ban because of a lack of water.

2.Are you interested in this problem?
Yes.

3.Are you doing something to decrease this waste of resources? If so, what are you doing? If not, why not?
| do various small things. | recycle as much as possible; | bring my own bags to the supermarket/shops to
avoid wasting bags; | keep any bags | do get from shops to re-use them; | try to keep lights off if they’re not
needed; | also do things like only boiling the amount of water | need in the kettle rather than filling it to the top;
| do not leave the tap running while I'm brushing my teeth, etc

4.Are you willing to change your behavior if it helps to save resources? Even if you have to give up some of
your comfort?
Yes, as long as | know that what | am doing is definitely making a positive impact.

5.Do you think you can change your behavior in relation to resources consumption? Do you think using a

webpage informing you of the energy use at the university is a good idea? Do you have any suggestions?
Yes, it's a question of changing habits, like turning the tap off while you're brushing your teeth. Do you think
using a webpage informing you of the energy use at the university is a good idea? Yes. Do you have any
suggestions? If you can inform people how much is being wasted and identify concrete ways that people can
change their behaviour to reduce the waste and measure the impact of the behaviour (e.g. if everyone used no
more than one paper towel every time they dried their hands, this would slow the rate of carbon emissions by
xxx), this would be helpful. Otherwise if it is a university-wide initiative the website could encourage people
to, for example, cycle to work for a week to save xxx amount of carbon emissions

6.Would you be interested in participating in a sustainability project in your university?
Yes, although | only teach there one day a week.

7.Do you have an idea on how we can save resources at the university?
Not other than the obvious things like turning lights off, not wasting paper, paper towels, plastic cutlery, paper

plates and recycling what we do use...
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Appendix

eSome user test

Web test:

1 After a first glance, do you understand, or it becomes clear what is the purpose of the website?
Not at first initial glance. Once reading the title | got the idea. Maybe an image, some sort of logo?

2 In your opinion, do you think that the contents and services that are offered in this website are useful? Why?
The ‘report a problem page’ seems like a really good idea, much easier than emailing or finding the right
member of staff to report a problem. | also liked the ‘take action page, factual information; bullet pointed
which helps give an understanding to someone in @ more simple way.

3 Are the texts used in the menu clear to understand what'’s the content of it?
Yes | understood most.

4 Seeing the home page ( the page with the menu), Could you see at a glance the most relevant content that
it is offered?
Don't fully understand the reasoning for the names of the titles

5 Do you underestand the charts and the information related to resources consumption at IHK?
“Take action’ for a page that is there to help and educate, for me | thought that was going to be some sort of
signup sheet.

6 Do you find useful the tips about saving energy resources?
I think the charts are showing that in certain time of the day the water consumption increases..2

7 Do you understand how the challenge works and the objective of it ?
Yes bullet point facts are always appreciated, much easier then reading through a lot of text.

8 Do you actually think that you are going to enter, share opinions in the Forum ?
| understand the challenge and yes | would participate however I'm not too sure of the water consumption that
is allowed per person.

9 Would you use this product at the University or home?
Yes if this is a real product. Thought it was a made up thing.

10 Comments and suggestions
This would probably be better in the home environment as we would be the ones paying the bills so more

thought is taken into being more efficient
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Appendix

eSome user test

Web test:

1 After a first glance, do you understand, or it becomes clear what is the purpose of the website?
Yes, the green slogan below the logo focused my attention at first, and because of this | was able to undenstand

intuinitively what is the sence of the webpage.

2 In your opinion, do you think that the contents and services that are offered in this website are useful? Why?
Social education is a very important task. Absolutely everyone should be aware of the fact that we need to
consume the resources in an economicall way. YES, content of the page is very useful, especially subpage

“Take action”

3 Are the texts used in the menu clear to understand what's the content of it?
Yes, it's encourage to go deeper inside the page. The quotaion at the bottom is a good idea.

4 Seeing the home page ( the page with the menu), Could you see at a glance the most relevant content that
it is offered?
Yes, but for me part “Take action” is the meritum of the page and it can be more demonstrated (biger font,
slightly different button, etc.) What's more all the time when a user is in the other part of the wabside there can
be some random tips, which links to this sector. (just idea, not everybody have to feel the same ;p)

5 Do you underestand the charts and the information related to resources consumption at IHK?
Yes, it's understandable, but it looks not preety nice (because of the fact that halfs of charts aro on grren bac-
kgtound and other halfs on whilt on (in chrome). The font of numbers is very basic, and | don't like notation
“00” on X-axis and there can be “24” to make more obviosu that there are presented hours.

6 Do you find useful the tips about saving energy resources?
Yes. Some seems to be obvious, but people are forgoting about this, so it's definitelly useful..

7 Do you understand how the challenge works and the objective of it ?
Mostly yes, but | feel that education/changes should base on constant improvement (on only on sholt challen-
ge).
| feel that many (people, departments, efc.) can implement some dramatic changes just for a time of the cha-
llenge to be better “in comparison”. For me it's better o promote maybe smaller changes, but PERMANENT.

Idea of competion is good, but we should remember that “We improve ourself just to be better, not to show this
to the others.” Sometimes we can not obiectively compare two things.

8 Do you actually think that you are going to enter, share opinions in the Forum ?
| like finding informations in forums. Probably | will use it to find something more for me and if | find something

inferesting to me, | will join the discussion ;)

9 Would you use this product at the University or home?
Maybe. It depends how will it expand.

10 Comments and suggestions
This informations should be easily avaliable for everyone in every age;)
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eLighting investment plan

Old installation Alternative 1 Alternative 2

number of lamps

bulps per lamp

power per lamp

power loss
er per lamp
sage per year
tance per lamp

price of energy

price per lamp

Total amount of consumption

vings in kWh per year
s in percentage
gs in kr. Including lamps
Construction Cost for new lighting
system
Total savings
Repayment period in years

Lamps comparison

I¥'s very significant that, after doing a big investment, in such a short period of time
it's amortized, and once the cost is recovered we are saving money. Apart from that,
we are also polluting less the environment, and this is very important, because we all
know that we have to keep it for future generations and also for other habitants of the
Earth.

So, we can say that it’s a good idea to invest in this direction, because on the one
hand, we are saving money, which can be invested in other stuff, and on the other
hand, we’re being more energy-efficient means that we're having less impact on
the environment.
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*Ecostingy source
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