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The article presents an overview of the current situation of awareness of
the Latvian citizens in the field of state-of-the-art energy-saving technologies.
The authors present a wide range of data obtained as a result of a survey on the
attitude of residents to new technologies and readiness to follow the develop-
ment trends of a smart city.

The article contains the analysis and recommendations for improving
the efficiency of introducing new energy-saving and energy-efficient technolo-
gies into each household in order to create the most favourable conditions for
the implementation of long-term plans for the development of smart cities in
Latvia.
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1. INTRODUCTION

Urbanisation is becoming an integral part of our century, and according to
various forecasts, in the coming decades 60 %—80 % of the population of the planet
will move to the cities. This process is largely of objective character because it pro-
motes an increase in a productive activity in many areas, and at the same time helps
solve social economic problems of the society. It goes without sayingthat one of the
most important directions in the development of smart cities is electric engineer-
ing, in particular, the introduction of economical, effective technologies of power
and heat generation, increasing the safety of power and heat supply in the cities,
introduction of energy saving technologies and application of materials and equip-
ment ensuring longer terms of their explotation. Energy consumption is also closely
relatedto business activity and living standards of the population. The more aware
and independently acting inhabitants of the cities are, the higher level of energy ef-
ficiency will be reached [1].

52



Furthermore, the 21st century is characterised by information technology ex-
plosion; many of the technologies offer their own solution to the task of competent
and economical consumption of energy resources. Nowadays, web platforms are
generally available that enable evaluation of quantitave and qualitative indicators
of one’s consumption and choice of the most appropriate variant of management of
resource consumption and their cost.

Therefore, a successful model of a smart city can be based on the balanced
long-term strategy of electric engineering development or activity plan aimed at sta-
ble electric engineering for a smart city, which in essence is also the starting point
for future iniciatives as an integrated tool for infrastructure development. Actually,
the way to the smart city starts with a clear plan that includes ambitious goals, con-
cept of necessary legislative amendments and, of course, indicators for measuring
progress [2], [3].

2. BACKGROUND

As shown in paper [4], consumers sufficiently contribute to achieving flex-
ibility in energysystems by changing the amount and way of energy consumption,
which can promote a growth of stability of the whole energy system and decrease of
the system load in peak hours. For that purpose, understanding and use of the tech-
nologies available in the market is crucially important, as well as understanding of
one’s contribution to promoting the growth of renewablesshare and ensuringa more
flexible energysystem. According to the market research conducted by Lattelecom
in 2017 [5], despite the fact that electric energy market in Latvia was opened on
1 January 2015, currently 97 % of households in Latvia are using services of the
main trader and only 3 % of the population exploit new possibilities of reducing
power consumption expenses by changing their consumption tariff and/or changing
the trader.

The authors of [6] point to the fact that effective interaction with consumers
is crucial for the electricity supplier, who installs smart meters and systems, and
suggests using different tariffs of energy consumption, including dynamic tariff, i.e.,
variable price each month in accordance with the price at the electricity exchange.
Commonly, consumers do not have or have insufficient experience of interaction
with smart meters, hour-to-hour data provided by smart meters and control of energy
consumption in their households.

The problem is compounded by the fact that a huge number of new technolo-
gies are entering the market, including on-line programs to control a power consump-
tion rate and load, new equipment and information systems, Web portals, calcula-
tors and software to compare and control energyconsumption.All the above requires
customer attention, willingness to study and master new technologies, and readiness
to use them to control their own resources. Some utility servicesare introducing new
time tariffs, e.g., dynamic tariff, i.e., variable price each month in accordance with
the price at the electricity exchange, load management as well as other user-oriented
programs that help them to study their power consumption models, understand how
the programs will affect the tariffs, and in the long run, make validated decisions
regarding the use of energy and controlling it. These programs turn only to be ef-
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fective when customers have a good understanding of costs, profits and value of the
offer, and decide to play a more significant role in the management of their energy
consumption and expenses.

As experience shows, most frequent and informative communication with
customers takes place either personally or by phone or, most frequently, in the elec-
tronic form using automatic messages and replies, as well as using the internet, web
tools, social networks, TV and other tools used for advertising. Often, several com-
munication methods are required to establish successful interaction. Teaching and
incorporating new clients have to be performed on a regular basis. The authors have
studied issues of the Latvian population’s flexibility and adaptivity to iniciatives of
energy efficient use of resources, and also examined the causes and ways to influence
awareness and acceptance of new iniciatives by the country’s inhabitants.

3. REVIEW OF ENERGY RESOURCES IN LATVIA

According to the data of Central Statistical Bureau (CSB) of Latvia [7], electric
energy consumption in households (in percentage) increases every year (see Fig. 1).
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Fig. 1. Changes in the structure of energy consumption in
households, by CSB.

As of 2015, energy consumption in households constituted 14 % of total
energy consumption, excluding transport, while total household expenditure on
energy consumed (see Fig. 2) was 40 % of the cost of total energy consumed in
households. Since 2001, an average price of electric energy for households has risen
nearly three times.

Since 2010, the electricity cost in the total expenditure has increased by 34 %,
while the costs of other energy resources have diminished or have not changed [7].
While the total indicator of the final consumptionof energy in Latvia has a tendency
to decrease, energy consumption in households grows every year. In 2016, it consti-
tuted 28 % of the final energy consumption in Latvia.

54



S00 000

B Other (hard coal, charcoal, other
solid fu
BOD 00D &)
u LPG
700 000
500 000 m 0il products {for space heating, hot
water and other needs, except for
500 000 transport)
Matural gas
400 000
300 000 » Fuetwood
- ]
200 000
B Heat [gpace heating and hot water)
100 000
- m Electriciky

1996 2001 2006 2010 2015

Fig. 2. Total household expenditure on energy consumed
(in thousands of euros), by CSB.

According to CSB data, average consumption of electricity per household
has not changed a lot: 2008 kwh/year in 2010 and 2185 kwh/year in 2015, which
can serve as an indicator that under the continued growth of electric appliances and
equipment that consume energy in households, efficient energy use is an important
and necessary condition for the Latvian inhabitants.

4. ANALYSIS OF THE NEEDS AND
AWARENESS OF ELECTRICITY CUSTOMERS
IN LATVIA

To clarify the picture of the Latvian inhabitants’awareness in the field of in-
novations and possibilities of a smart city, an anonymous survey has been deve-
loped. Another aimof the survey has beento study the existingbeliefs and habits in
the sphere of energy resource management that promote or impede the use ofnew
intelligent potentialitiesof a smart city. The survey included topics like information
sufficience on the specified theme, confidence in the information gained from diffe-
rent sources, issues of personal values and priorities, issues of finance as a motivator,
as well as studying what else can serve asa motivator for changes, and the presence
of possible limitations on changing the behaviour to ecological, stable and energy
saving.

In the course of the survey, these trends have been discovered that are funda-
mental for understanding customer response to possible changes:

* A third of the respondentshave no idea about such a notion as a smart city
and have never heard about the iniciatives aimed at constructing a smart
city (Fig. 3, (a));

*  More than half of respondents have admitted that they have no idea about
any projects oriented towards “smart” energy resource consumption in
their city (Fig. 3, (b)).
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Fig. 3, (a) and (b). Answers to questions about smart city.

The data obtained reflect an unsufficient level of the Latvian inhabitants’ informativity about
iniciatives implemented in the sphere of a smart city. This is the gap that should be filled first
of all by solving the issue about information sources that the Latvian inhabitants use and trust.

The above-mentioned consideration is supported by the fact that 4/5 of the
respondents have positively answered a question “Are you interested in saving en-
ergy?” This is a very good dynamics for promoting projects and iniciatives aimed
at raising the intellectuality of the Latvian cities and saving energy in case ofappro-
priate material delivery and information provision. Moreover, 80 % of inhabitants
consider it important to have up-to-date technologies at home, whereas 20 % do not
care about it.

To promote training and informing the inhabitants about the latest achieve-
ments in the field of electric engineering and energy resource saving, we have first
of all to find out what the current state of affairs is and what issues are important
and necessary not only from the viewpoint of the government, administration and
legislative references, but also from the point of view of ordinary people, each of
which is an energy consumer. It is also essential to search out which topics motivate
their willingness to accept the noveltiesand develop by following modern technolo-
gies and trends, and which ones cause non-acceptance, as well as to find out the
reason forsuch behaviour. These circumstances could be different within different
countries, and may even differin cities withinacountry. This is a detailed study of the
circumstances that can promote further successful organisation and development of
a city wishing to be “smart”.

Respondents have also been asked a question: What is your attitude to energy
saving technologies? Their replies show the level of awareness existing in Latvia
nowadays:

*  The most numerous group of respondents (about 60 %) have responded
that they do know about energy saving technologies and use them a little
bit;

* 20 % of respondents have stated that they are aware of energy saving tech-
nologies but do not use them. While working with that kind of customers,
it is crucially important to find out the causes, why a person refuses to try
to apply “smart” technologies. Quite frequently, the focal point is distrust
and/or willingness to follow a customary way of living and consumption;
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* A bit less than 1/5 inhabitants are not aware of energy saving but wish to
know about it. In this case, it is important to study furtherthe ways people
use information and what sources should be used to exchange information
and communicate with them. Say, mobile applications and information in
social networks would suit young people best, whereas for people of ripe
age personal contact could be determinant.

*  Only a very small group of people (about 3 %) have responded that they
neither know about such technologies nor wish to know about them. Ac-
tually, this can only be evidence that a special approach is required to
contact this kindof people to awake their interest in energy saving issues.

I know and actively use | 6
I know and use a little bit
I know but do not use
I do not know but want to know

I do not know and do not want to know |3

0 10 20 30 40 50 60

Fig.4. Respondent’s attitude to energy saving technologies.

In Fig. 4, two groups of people marked can be considered, correspondingly,
in red and blue colour. Respondents out of the red group do know about new tech-
nologies but due to some reasons do not use them or use them very little. Therefore,
simply distributing information about new projects and innovations in the field of
energy saving it is impossible to solve the issue of informeduse of the technologies
above by inhabitants. Additional studies are required to more precisely define the
reasons as well as motivation that will work just in the specified group of people.
Here, the research discussed in [4] should be mentioned whose authors have con-
ducted considerable research aimed at clearing up what information sources custo-
mers trust, as well as what the form is in which information not only can be taken
into consideration but also starts to be used in households.

On the other hand, respondents ascribed to the “blue” group, i.e., those who
wish to know but know nothing about smart energy and smart consumption, due to
some reasons areuninformed about energy saving and introduction of new technolo-
gies despite all advertising handled and existing within the iniciatives of a smart
city. Most probably, this gives evidence that training information has to find new
channels of reaching clients.Again, this is a topic of thorough study of such group
of customers, specifically, it is important to find out who enters the group, what the
age-related characteristicsare, what information sources they are accustomed to use
and where they would be ready to obtain and take into consideration information,
offers and iniciatives on energy saving technologies.

It should also be noted that despite the fact that an absolute majority of respon-
dents are interested in energy resource saving, their vision how to implement it dif-
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fers: three fourths of inhabitants prefer to use at home a new energy saving techno-
logy that itself will care about smart consumption of resources after the adjustment,
whereas one fourth of inhabitants prefers manual everyday correction of equipment
that consumes energy resources in order to diminish their consumption.

The topic of the Latvian citizens’ motivation to use energy saving technolo-
gies is quite interesting and important (the respondents could tick several techniques
that are close and motivating for them). A question: “What would make you to more
frequently use energy saving technologies?”” has been answered as follows:

* 34 % of respondents have chosen the example of neighbours/friends/ac-
quaintances;

* 32 % of inhabitants stand for public companies that would explain the
advantages of new technologies;

* the overhelming majority of respondents, i.e., 63 % are sure that they
would benefit from vividly represented savings of energy and money;

* 13 % of respondents would be motivated by an example of state public
figures;

* For 39 % of respondents, awareness that they will promote nature and
earth resource preservation for their offspring is important.

vividly presented savings of energy and
money

understanding that I will save the nature
and earth resources for my children

example of neighbors / friends /
acquaintances

public campaigns explaining the benefits
of these kind of technologies

public people showing the use of energy
saving technologies

Fig.5. Motivation to use energy saving technologies.

All the aforementioned topics motivating the Latvian inhabitants to save
resources as well as their distribution percentage deserve further attention and
study with a view to organise effective introduction of new energy saving technolo-
gies in our life. As pointed in [8], a majority of approaches to reaching stable ener-
getic behaviour consider people in the context of their wish to acquire and enlarge
their wealth and property. Although a social context plays a great role in the way
how people think and behave, they do not realise it frequently. We are members of
different social groups and societies that can affect our behaviour and persuasion in
using innovative technologies and energy efficiency attitudes.

Financial issue definitely also contributes to the influence of the Latvian
inhabitants’ choice on the use of innovative energy saving technologies.
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* 46 % of respondents would be ready to use the new technologies provided
they would pay off within 1-2 years;

* 39 % would be ready to wait for the payback period of 3—4 years;

* 12 % have made investments in new technologies or will be ready to do
so if the payoff period is within 5-10 years.
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Fig. 6. Readiness to pay for new technologies: “I am ready to use the new technology if it pays off”.

Another vector of research has been directed towards finding out how much
money a person is ready to pay for new technologies every month knowing that they
help one save energy and lead to the enhancement of an ecological situation in the
country. As a result, it has been found that (see Fig. 7):

* 17 % are ready to pay € 1-2 per month;

* 28 % — € 3—4 per month;

* 36 % — € 5-10 per month;

* 11 % — more than € 10 per month;

* 8 9% are not ready at all to invest money that way.

In other words, it can be argued that 97 % of people in Latvia are ready to pay
for new technologies.
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Fig. 7. “How much money would you agree to pay monthly for new technologies in your home,
knowing that they will help to save energy and improve the environment?”

Basically, the Latvian inhabitants are ready to invest in new technologies
€ 3 — € 10 monthly provided they are sure that the investment would ensure energy,
and respectively, money saving (48 % of all respondents).

In the course of the survey, the authors have also examined existing perception
stereotypes of the Latvian inhabitants regarding new possibilities ofcontrolling and
saving energy, for instance, readiness/unreadiness to change a service trader or to
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pass on to another mode of energy consumption and payment, as well as willingness
and readiness to model their consumption by using mobile applications with game
elements (see Fig. 8). In the survey, respondents could point several choices that
were closest to them. Survey results are summarised below.

* For a third of respondents, stability and predictability are the key fac-
tors and they wish to change nothing. This is a serious claim for long-
term and gradual working with this kind of customers aimed at having
an opportunity to change habits of these people in the direction of new
technologies and new possibilities. It is evident that the percentage of
mature aged people in this group is high, and here, one effective way to
convince somebody to try something new, bringing mutual benefit both to
a customer and a trader and ecology of the country in general, is through
personal contact;

* 4% of respondents have experienced a negative result in an attempt to
pass on to a new mode of electricity consumption;

*  Alarge group of respondents (19 %)are not aware of the new potentialities
in the sphere of energy resource management and saving;

* 17 % are ready to try something new provided that they are convinced of
the benefits from it;

* Arelatively small percentage of respondents (9 %) are ready to take part
in modelling their expenditures and energy consumption management
through mobile game applications.

it causes me confusion - 7
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1 do not know anything about it _ 19
4

I heard (from friends / acquaintances/ media/ ...)
that it does not produce significant results

Stability and predictability are the most important
to me, and I do not want to change anything

32
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I am ready to switch to another mode of

consumption |
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resources in the mobile phone application
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Fig. 8. “What do you think about choosing another electricity
consumption mode for saving resources and money?”’

There was quite a large group of respondents who knew nothing about new
possibilities in the field of energy management and saving or wished to change noth-
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ing or felt confused or uncertain (the group of replies marked in orange). Here, fur-
ther research could be oriented towards finding the reasons for such unawareness and
non-acceptance. One possible reason could be using insufficient information sources
excluding widely used types such asTV, radio and the internet. If this is the case, new
information dissemination channels should be searched for, say, in public transport,
at the cash desk in a shop, as advertisement in mobile games etc.

5. CONCLUSIONS

Overall, survey findings show that awareness of the Latvian inhabitants of
the processes related to formation of more smart or intelligent cities is not quite
high. Many people prefer not to try new possibilities and technologies enabling one
to be energy efficient in the field of resource consumption. Conservatism and un-
willingness to lose the today’s comfort level reached make them stick to frequently
unprofitable consumption conditions from the economic point of view, but the lack
of information does not further enlarge knowledge of the topic. Plenty of useful, up-
to-date energy saving technologies and equipment could be available in the Latvian
market, but the lack of interest and willingness to use them would reduce to zero all
possible economic effects of such innovations.

Nevertheless, as the research shows, many people are willing to learn more and
it is important to them to have and extend the overall picture of what is happening in
the electric energy market so as to be able to actively participate in decision-making.
Furthemore, in modern world, multidisciplinary studies are becoming increasingly
requested that combine knowledge and competences from the spheres that aretradi-
tionally considered different. Electric engineering and smart consumption of energy
resources, on the one hand, and awareness of inhabitants and their active participaton
in consumption management, on the other hand, if combined together, would further
promote the most rapid and confident progress in a stable development of a smart
city in general and smart management of the resources of every inhabitant of Latvia
in particular. The issue of personal values and priorities of each consumer is one of
the major issues in the successful strategy of city development, which contains pos-
sibilities and challenges to change habits and persuasions to more energy efficient,
active and conscious ones.
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IEVADS VIEDO PILSETU ENERGOEFEKTIVITATES PRINCIPOS:
TEHNOLOGIJAS UN APZINATIBA, LATVIJAS PIEREDZE

A.Mutule, J.Teremranova
Kopsavilkums

Pilsétplanosana klaist par musu gadsimta neatnemamu sastavdalu, un saskana
ar dazadam prognozem turpmakajas desmitgades 60 % - 80 % planetas iedzivotaju
parcelsies uz pilsétam. Sis process liela méra ir objektivs, jo tas veicina produktivas
aktivitates palielinasanos daudzas jomas un vienlaikus palidz atrisinat sabiedribas
socialas ekonomiskas problémas. Nav Saubu, ka viens no vissvarigakajiem virzie-
niem viedo pils€tu attistiba ir sasistits ar elektroenergiju, jo Tpasi ekonomisko un
efektivo energijas un siltuma razo$anas tehnologiju ieviesana, pilsétas energoresursu
un siltumapgades drosiba, energijas taupisanas tehnologijas un materialu un iekartu
energoefektiva lietoSana, nodrosinot ilgaku to ekspluatacijas laiku.

Energijas patérin$ ir cieSi saistits ari ar uznéméjdarbibas aktivitati un
iedzivotaju dzives ltmeni. Lielako uzmanibu pieversot pilsétu iedzivotajiem un ta
ieradumu mainai, ir iespgjams sasniegt daudz augstaku energoefektivitates Itmeni.
Raksta sniegts parskats par pasreizgjo situaciju Latvijas iedzivotaju izpratné
musdienu energijas taupiSanas tehnologiju joma. Autori iepazistina ar plasu datu
klastu, kas iegliti pétijuma par iedzivotaju atticksmi pret jaunam tehnologijam un
gatavibu sekot viedas pilsétas attistibas tendencem.

Raksta ir ieklauta analize un ieteikumi energoefektivitates uzlaboSanai un
energoefektivu tehnologiju ievieSanai katra majsaimnieciba, lai raditu vislabvéligakos
apstaklus ilgtermina planu izstradei viedo pils€tu attistibai Latvija.
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