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INTRODUCTION

The quality of life as a degree of satisfaction of material and non-material needs is a
concept used in social policy, psychology, medicine, economics and sociology.
Unfortunately, it is not used in engineering sciences, and there is a need to use it,
because people satisfy more or less specific needs by using or maintaining technical
means. This subject is very widely reflected in practice. In many cases it concerns
people who have problems with adapting to dynamic changes related to the
development of technology in their workplaces. This condition causes reluctance to
introduce changes and limits the development possibilities of these people. This is
clearly visible in the mining industry, where conservative approaches are quite
conservative, but they are necessary due to the enormous competition on the energy
commodity market and the dangerous conditions under which mining is carried out
(Brodny & Tutak, 2018, Brodny & Tutak, 2018a, Tutak & Brodny, 2019). In this case,
the problem concerns people of working age who have problems with adapting to
changes in the workplace (Palka et al., 2017, Palka, 2017).

In the case of older people this problem is even more complex. It concerns everyday
life, which in many cases can significantly hinder the lives of these people in the world
of more and more advanced technical means.

An example of such technical means are solutions used in transport, which are
exploited by people of all ages, including the older people. Because of problems with
mismatch of such people into the means of transport, many of them do not leave the
house. Problems of seniors with technical solutions are also present at the stage of
travel planning by such persons, in walking, traveling by public transport and driving.
These problems will become more and more burdensome as the number of older
people grows and will grow in societies.

The answer to the problems of the older people, appearing in transport systems and
the resulting need to improve the quality of life can be solutions in the area of a smart
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city. Implementation of technical measures in the smart city area will be effective if it
is preceded by appropriately conducted social participation, aimed at identifying and
analyzing the existing needs of the local community.

In opposition to the need to guarantee human participation in the functioning of public
transport, the philosophy of technology assessment comes out. Therefore, the article
presents a study of literature on the problem of improving the quality of life of older
people as users and maintainers of technical means in a smart city. In the first step,
attention was paid to the needs of older people as users and maintainers of technical
means of transport. In the next step, attention was paid to the engineering response
to these needs. The answer includes, among others, the concept of an indicator that
will allow to assess the quality of life of older people in the area being considered.

TRANSPORT IN SMART CITY — A STUDY OF LITERATURE

The implementation of means and ways to improve the quality of life of older people

in the transport of a smart city should be preceded by studies aimed at answering the

following questions (Kazmierczak, 2019):

— what do we intend to achieve as a result of the implementation of the smart city
concept?

— what is the implementation of the smart city concept for?

— who participates in this task and how?

— how are we going to get the expected result of smart city implementation?

The answer to the first question is conditioned by the definition of the quality of life,

which is understood as the degree of satisfaction of material and non-material needs

(PWN Dictionary). These needs may be met as a result of the participation of an older

person in the exploitation of transport means and systems belonging to the following

modes of transport (classification by type of environment):

— terrestrial transport: overground, (e.g. overhead cableway), underground (e.g.
subway), rail (railroad), trackless (road, bus transport);

— water transport;

— air transport;

— wired transport (pipeline, transmission or conveyor).

Due to the interest of the authors of the article, the subject of further consideration will

be public transport systems, using bus transport (public transport buses) and pipeline

systems transporting water.

Implementation of solutions in the discussed transport systems should result from the

goal (answer to question 2), which is the necessity to meet the needs of the elderly

as users or maintainers of technical means or managing their exploitation systems.

Movement of older people allows them to participate in associations and

organizations, entertainment events, social interaction and independence. Means of

transport guarantee the necessary communication connection to such persons with

other people, they give a sense of independence in society. Holes in the sidewalks,

high curbs, closed lifts, high levels, overcrowded buses, driving vehicles entering the

belts at excessive speed, broken traffic lights, uncovered stops, slippery surfaces

cause that the elderly are reluctant to leave the house (Wnuk & Grabarczyk, 2006).

According to (Wnuk & Grabarczyk, 2006) for (DETR Report), the most problems for

the elderly are caused by: planning the trip: lack of information, insufficient
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accessibility of transport services, transport network that does not meet their needs,
long distance to the destination, lack of seating and lighting at the bus stop, distance
vehicle from the platform or from the bus stop, lack of public acceptance and voluntary
transport alternatives, parked vehicles; walking: large and fast traffic, lack of amenities
at intersections and difficulties in overcoming them, poor condition of pavements and
obstacles on the pavements, no sidewalks, difficulties in using local services, such as
post offices, pharmacies and banks, increased risk of accident; traveling by public
transport: problems with getting on and off, high levels, high costs of travel, low
frequency of trips, unreliable routes, uncomfortable driving, driving: costs of buying,
obtaining permits, maintaining and operating the vehicle, bad visibility at intersections,
invisible and difficult to read road signs, discrimination by insurance companies. From
using the means of transport, which are buses, in addition to architectural barriers,
potential users also restrains poor access to information. Older people are more
susceptible to injuries, they recover more quickly after their occurrence, they more
strongly experience them from the psychic side, they react more slowly and have
worse perception. Traveling in the crowd, with no possibility of leaning or holding the
handrail at the appropriate height, sudden braking causes them to lack self-
confidence and a reduced sense of value as a participant of the movement in relation
to younger people.

The quality of life of water network operators can be assessed on the basis of

situations in which they experience stress (e.g. nervousness, frustration) resulting

from the use of these technical measures. Stress can be varied depending on, for
example, gender or age. It may be the result of too long time of water supply network
shutdown (resulting from a long waiting time for its repair) or too frequent occurrence
of repair. The frustration can be caused by dirty water appearing in the tap, too long
waiting for a water tank with useable water, the fact that the workers carrying out the
network repair are on the house, while the sense of powerlessness in seniors may
trigger the necessity of moving two buckets with water from the water cart to the house

(Kazmierczak et al., 2017).

A separate group of older people are maintainers of technical agents (performing

tasks in the field of maintenance and repairs of these means). Such people

experience in the workplace (Braun, 2008, Sekowski, 1993):

— worsening eyesight, because the pupils react much slower to change the
brightness of the lighting, slower adapt to the vision in the dark, while being more
sensitive to all types of glare. The difficulty in focusing on the reading of small
letters is also difficult because short-sightedness is progressing in this age. There
are also problems with distinguishing between pastel colors, especially blue and
green;

— hearing impairment (in particular, people exposed to noise). One of the problems
associated with hearing impairment is loss of hearing acuity and the ability to hear
certain frequency of audible waves, which leads to problems with verbal
communication, especially in an environment where there is a high level of noise.
The problem may also be damage to the inner ear, as well as the labyrinth, which
is responsible for maintaining the balance of the body, which may result in a
tendency to more frequent falls or dizziness;

— slowdown of reflex reactions due to aging of cells and receptors of the nervous
system;
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— stronger and more sensitive reaction to poisons and other external factors;

— lower adaptability in conditions where the temperature is too low or too high;

— worsening sleep and reducing resistance to stress, and thus cannot switch from
rest to work and vice versa;

— various other changes in the human body (including physiological changes).

In answer to the questions: who and how participates in the implementation of smart

city solutions, a number of tasks should be indicated, the effect of which will be their

application in order to improve the quality of life of societies, including the older

people. These tasks may be represented by the diagram of the process of meeting

needs, proposed by (Dietrych, 1985), which includes:

— need description;

— designing;

— constructing;

— production;

— exploitation.

In the deliberations under consideration, the construction and manufacturing stage

will be omitted. The detailed steps of the process of meeting the needs indicate that

the designer/constructor, producer in the smart city area and their user and maintainer

are involved in the process. The last ones may be customers of transport

organizations (passengers, users of the water supply system), users (drivers) and

maintainers of transport means. Participants in transport systems — local authorities

responsible for its functioning as well as the management of the transport company —

may also participate in the discussed participation.

The use of the above-mentioned scheme guarantees obtaining the answer to the

question: how we intend to obtain the expected result of smart city implementation.

On the stage of the needs description described in it, the needs are recognized and

analyzed. The answer to the questions below can help in this task (Kazmierczak,

2018):

— what is the source of the need ?

— are we able to recognize and describe in which categories (qualitative, quantitative,
mixed) ?

— what is the recognized need for ?

— can you meet the recognized need ?

— how can you meet the recognized need ?

— who can meet the recognized need ?

— what are / can be the positive and negative effects of meeting the identified need ?

— what are / can be the positive and negative effects of not meeting the identified
need ?

Identification of the need is conditioned by technical factors (Kazmierczak, 2018) —

the need may be the result of the analysis of objects in the process of their exploitation

with the same or similar structure, events that occur in the use processes (intended

and unintentional), as well as processes and systems of exploitation, the need may

be a consequence of the development of technology as well as non-technical factors

(e.g. the use of methods of creative problem solving). Different variants of factors

generating needs in the field of technology are presented in Table 1.
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Table 1
Variants of factors generating needs in the field of technolog
Previous expetrience in the use Technology Non - technical

VEERS

of machinery and equipment development factors
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Source: (Kazmierczak, 2018).

Designing is about finding solutions that best meet the chosen criteria. This topic is
addressed in (Grabarek, 2017, Dietrych, 1985). There are various design methods.
Those that meet the needs of users of different ages, taking into account older people,
can include:

— a universal design method (design for everyone);

— an empathic design method;

— methods of creative problem solving.

Universal design is to design products and environments so that they are accessible
to all people, to the greatest extent possible, without the need for adaptation or
specialized design (this definition was created by Ron Mace and was developed by
the Universal Design Center at North Carolina State University).

In turn empathic design according to (Cwiklicki at al., 2019) consists in observing
people using current products or services in their own environment. It covers the
following stages (Cwiklicki at al., 2019):

— observation;

— collecting data;

— reflection and analysis;

— brainstorming;

— development of prototypes.

Among the methods supporting the design of technical means that will be used by the
older people, bionics can be distinguished. Bionics is a science about the structure
and principle of action of organisms and their adaptation in technology (especially in
automatics) and the construction of technical devices on the model of the organism.
Its essence and use in the design of technical means has been described in (Huang
and Siao, 2016, Malaek and Farhangi, 2013, Samek, 2010). It will be considered in
subsequent articles prepared by the authors.

Conducting activities specified in the scheme of the process of meeting needs,
proposed by prof. Janusz Dietrych should be made on the basis of information from
the exploitation of technical means in a smart city. This scheme assumes an
informational feedback between the exploitation stage and the stages of: description
of the need, design, construction and production. From the point of view of smart city
considerations, the most interesting is the transmission of information about the
exploitation of a technical measure in order to re-describe the need. The information
conveyed in this way can be an assessment of the quality of life of older people. Such
an assessment may be carried out using various methods, including methods in the
area of technology assessment, methods of marketing and market research, methods
used in social sciences (in psychology and sociology), etc.
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The assessment of smart city solutions, conducted to determine the quality of life of
older people, can also be carried out using management methods. As an appropriate
method of benchmarking, characterized in (Parmenter, 2016) can be pointed out
particularly. The subject of benchmarking as a vehicle assessment tool was taken in
(Debnath et al., 2014, Huovila et al., 2019). In (Huovila et al., 2019) for (Bosch et al.)
indicators were classified. At the same time, the possibilities of their use were given.
In (Debnath et al., 2014) the subjects of indicators used in the assessment of transport
are presented, paying special attention to those that make transport intelligent. The
subject of the quality of life in smart cities was taken in (Macke et al., 2018). In
(Behrendt, 2016) the topic of the role of bicycles in the functioning of a smart city is
presented. The method of determining the comfort of traveling with these technical
means is presented in (Tabib et al., 2017).

An example of the application of benchmarking in the assessment of the transport
system, which is the water supply network, is presented in (Loska, 2013, Loska, 2016,
Loska, 2017). The subject of interest in the mentioned literature items are economic,
technical and organizational indicators recorded in EN PN 15341 standard. For the
purpose of analyzing the value of indicators, a mathematical model was developed,
which includes the scenario method.

Previous literature studies allow to state that one of the basic mistakes made when
formulating a strategy for transport in a city is to focus on technical solutions in the
smart city area in isolation from social participation aimed at their implementation.
There are no quantitative methods of social evaluation in the literature. That is why
the task of proposing it was undertaken.

THE METHOD OF IMPROVEMENT OF QUALITY OF LIFE OF OLDER PEOPLE AS
USERS AND MAINTAINERS OF TECHNICAL MEANS IN SMART CITY

Literature research on the concept of implementation of smart city solutions results in
the need to develop measures to assess the quality of life of people of all ages,
including older people, as users/maintainers of technical means. Therefore, the
concept of an indicator of such an assessment was proposed. It takes the following
form (Wieczorek, 2019):

Wi =Zn:(Pi'Ki) (1)

where:

W — value of measure of reliability, maintainability/reparability, quality etc.

P — probability of occurrence of measure value

K — assessment (1 — 5, where 1 — the lowest value of phenomenon, 5 — the highest
value of phenomenon)

The essence of the method consists in developing W; characteristics as a function of
the age of a person. The assessment of the quality of life of older people with the use
of the mentioned characteristics can be carried out on the basis of answers to
questions asked in the questionnaire submitted to the users and maintainer of means
of transport. The selected questions of questionnaire are presented below.

— Do you think that X city — buses X are durable enough ?

— Do you think that X city — buses are characterized by low failure rates?

— What should the city — bus durability be?
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— Do you think that X city — buses are outdated?

— Do you feel threatened as a passenger of the X city — bus?
— lIs there enough seats in the X city — buses ?

— Is there enough seats at the bus stops ?

— lIs driving a X city — bus comfortable ?

— Do you have a problem getting on and off the X city — bus?
— Is the information on bus departures at the bus stops clear?
— s the travel costing system functional?

— Is the cost of travel optimal?

— Is the frequency of bus arrivals sufficient?

CONCLUSIONS

A smart city is the answer of engineers to the need to improve the quality of life of its
residents at different ages. The creation of technical solutions in this area, which will
contribute to this improvement, should however be preceded by social participation,
because focusing only on the technical aspects of an intelligent city is not enough to
ensure the quality of life of the older people.

The quality of life through the use of engineering methods and methods of technology
assessment has a chance to become the object of interest of engineers. It is
necessary to continue work on their application as tools for their work. The indicator
proposed in the article may be the first step in this direction.

Thanks to the opinion of older people as users of technical means, it will be possible
to use the subjective view of the technical means, exploitation events that occur in its
operation, processes and systems of its exploitation. This look will allow for a full
assessment of the technical mean in its operation, including the needs related to it,
which the older people have.
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Abstract. The article attempts to identify opportunities to improve the quality of life of
older people by implementing smart city solutions. Literature research presented in it
contains answers to the following questions: what is planned to be achieved as a
result of the smart city concept implementation, why this concept is implemented, who
participates in this task and how to achieve the expected result of smart city
implementation. In response to the first and second question, attention is paid to the
needs of older people — smart city solutions exploitators, associated with a specific
type of transport, which must be met to achieve quality of life at a certain level. The
answer to the third question is an indication of the participants, such as designers,
constructors, producers of solutions in the area of the smart city, as well as their
exploiters. The last ones may be customers of transport organizations (passengers,
users of the water supply system), users (drivers) and maintainers of transport means.
Participants in transport systems — local authorities responsible for its functioning as
well as the management of the transport company — may also participate in the
discussed participation. Tasks that should be given to individual participants in the
process of meeting needs have been defined. It was also pointed out that their role
should not focus solely on technical aspects, but social participation is of particular
importance, on which the quality of life of people in society depends.

Therefore, the selected method of technology assessment, which together with
engineering methods should condition the course of the process of satisfying the
needs aimed at obtaining the desired solutions in the smart city area, have been
indicated. The result of the conducted research is the concept of an indicator that
supports the process of technology assessment in the smart city area. Along with this
concept, examples of questions which may form the basis of calculations with its use
are listed.

Keywords: smart city, quality of life, older people, technology assessment



