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FIG. 1 AREAL SEGMENT WITH ALL ROUTES/RIDES AND THE AXIS OF THE STREETS PRESENTED OVER A GRID (NETWORK OF POLYGONS 5X5M) INTO WHICH THE ENTIRE TERRITORY

OF THE MUNICIPALITY WAS DIVIDED. FOR THE ANALYSIS, THE ENTIRE AREA OF THE MUNICIPALITY OF CENTAR WAS DIVIDED INTO A GRID (NETWORK OF POLYGONS 5X5M) USED

AS A SUBSTRATE/MAP. THIS APPROACH WAS APPLIED TO MAPPING OF ACTIVITIES, E.G. RIDES ACCORDING TO THEIR CHARACTERISTICS AND THE AREAS OF OCCURRENCE. THE DATA OBTAINED
ABOUT THE DRIVES [GPS ROUTES] ARE A SERIES OF POINTS BEARING THEIR CHARACTERISTICS (THE TIME AT WHICH THEY WERE RECORDED, THE IDENTIFICATION OF THE DRIVER AND RIDING,
THE PREVIOUS AND THE NEXT POINT RELATIVE TO A GIVEN POINT). POINTS FOR EACH OF THE 1,868 REGISTERED ACTIVITIES AS ROUTES/RIDES WERE RECORDED AT INTERVALS OF SEVERAL
A FEW SECONDS, FOR A PERIOD OF THREE MONTHS THUS, EACH ROUTE HAD SEVERAL THOUSAND POINTS.

SL. 1. SEGMENT PODRUCJA SA SVIM RUTAMA | OSIMA ULICA PRIKAZANIH NA MREZI (MREZA POLIGONA 5X5M) NA KOJU JE PODIJELJEN CJELOKUPAN TERITORI} OPCINE. ZA POTREBE ANALIZE
CITAVO JE PODRUCJE OPCINE CENTAR PODIJELJENO U MREZU KORISTENU KAO PODLOGA/KARTA. OVAJ JE PRISTUP PRIMIJENJEN NA MAPIRANJE AKTIVNOSTI, NPR. VOZNJE PREMA NJIHOVIM
OBILJEZJIMA | PODRUCJIMA. DOBIVENI PODACI O VOZNJAMA [GPS-RUTE] NIZ SU TOCAKA S OBILJEZJIMA (VRIJEME U KOJEM SU ZABILJEZENE, IDENTIFIKACIJA VOZACA | VOZNJE, PRETHODNA

| SLIEDECA TOCKA U ODNOSU NA ZADANU TOCKU). TOCKE ZA SVAKU OD 1868 REGISTRIRANIH AKTIVNOSTI KAO RUTE/VOZNJE ZABILJEZENE SU U INTERVALIMA OD NEKOLIKO SEKUNDA
TIJEKOM TROMJESECNOG RAZDOBLJA. SVAKA RUTA IMA NEKOLIKO TISUCA TOCAKA.
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CITIZEN INVOLVEMENT IN PLANNING PROCESS INNOVATION
THE CASE OF CENTAR MUNICIPALITY IN SKOPJE

UKLJUCENOST GRADANA U INOVACIJSKI PROCES PLANIRANJA

PRIMJER OPCINE CENTAR U SKOP)JU

BICYCLE INFRASTRUCTURE
INFORMATION-CENTRIC CITIES
INNOVATION PROCESS

LIVING LAB
VELOCENTAR2025 PROJECT

The paper examines what smart planning and information technology can con-
tribute to inclusive planning and the goal of sensitive city, through an innova-
tive approach to creation of sustainable and efficient urban movement system
and bicycle infrastructure in particular. Using the GPS tracking capability of a
smartphone application, we carried out a study of cycling habits introducing
urban living labs experiences, but also utilising data and activities undertaken
in a traditional way by interest groups promoting cycling in the city.

BICIKLISTICKA INFRASTRUKTURA
INFORMATIZIRANI GRADOVI
INOVACIJSKI PROCES

LIVING LAB

PROJEKT VELOCENTAR 2025

Rad analizira na koji nacin ‘pametno’ planiranje i informacijska tehnologija
mogu pridonijeti inkluzivnom planiranju tzv. ‘osjetljivoga’ grada kroz inova-
cijski pristup formiranju odrzivog i ucinkovitog sustava urbanoga kretanja,
osobito biciklisticke infrastrukture. Koristenjem GPS sustava pracenja putem
smartphone aplikacije proveli smo studiju o biciklistickom kretanju na temelju
tzv. living lab koncepta, ali i kroz prikupljanje podataka i aktivnosti interesnih
grupa koje promoviraju biciklisticki nacin prijevoza u gradu.
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INTRODUCTION
uvob

Wth the massive increase of urban pop-

ulation and rising demand for resources, cit-
ies have become the primary sources of pol-
lution, congestion and waste. However, cities
are also a key part of the response to sustain-
ability. Active living plans, policies and pro-
grammes that complement other urban plan-
ning initiatives lead towards the develop-
ment and maintaining of opportunities for
active transition (walking and cycling) and
discouraging car use, including car ban from
the city centres in the upcoming decades.

The interdependence of the built environ-
ment and human behavior has long been of
interest to the field of urban planning. How-
ever, direct assessments of the links between
the built environment and physical activity,
especially when being concerned with the
health infrastructure, is rather new in the
field. The available evidence ”lends itself to
the argument that a combination of urban de-
sign, land use patterns, and transport sys-
tems that promote walking and bicycling will
help create active, healthier, and more liv-
able communities”.* In the pursuit of more
resilient and sustainable futures, the value of
urban cycling from health, social and eco-
nomic point of view is greatly recognised and
it is becoming an increasingly popular mode
of transport, while cities across the world are
looking for improved methodologies to en-
large its modal share. But, whilst this is in-
creasingly recognised by governments, wide-
spread social and environmental change to
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increase the number of cyclists, as well as
policy implementation actions, have not fol-
lowed suit.

SUSTAINABLE URBAN TRANSPORT
AND THE LOCAL CONTEXT

ODRZIVI URBANI TRANSPORT
| LOKALNI KONTEKST

The European commitment to participate ac-
tively in the process of global sustainable de-
velopment is evident through the active po-
litical engagement of the EU member and
candidate countries. In terms of the strategic
determination of the Republic of Macedonia
on its way to EU membership and obligations
undertook, the National Strategy for Sustain-
able Development of the Republic of Mace-
donia was adopted in June 2009.? Prior to
this, the National Transport Strategy was ad-
opted for the period 2007-2017.3 Neverthe-
less, the objectives incorporated in the strat-
egies for sustainable transport development
are still far from being accomplished, be-
cause the emissions of greenhouse gases in
2016 were among the highest in Europe.*

It is obvious that transport energy has to be
reduced to a sustainable level through chang-
es in public transport and introduction of en-
vironmentally-friendly transport that should
enable the implementation of energy-effi-
cient technologies and clean energy sources.
In this context, we look at the changes and
improvements that the City of Skopje and the
Centar Municipality have undertaken. The City
of Skopje, with official population of 527,842
according to the 20025 Census, has decided
to carry out a Sustainability Review through
the support of SIDA. The review features an
integrated approach to sustainable urban
development aiming to identify synergies in
the interrelation between environmental as-
pects, institutional factors and so called sub-
systems, in order to get a better basis for
prioritising improvement actions in the urban
environment.

In 2011, as part of the preparation of the new
General Urban Plan of the City of Skopje
2012-2020, Ingenieria y Consultaria, Socie-
dad Anénima completed an analysis of the
transportation system.® The survey showed
that of all generated and attracted trips in the
city, 23% were in the Centar Municipality. In

1 HANDY, et al., 2002: 65
2 *** 2009

3 http://arhiva.vlada.mk/registar/files/MTV_Nacional-
na_transportna_strategija_31.07.2007.pdf.[12.12.2016.]

4  http://airquality.moepp.gov.mk/airquality/
[28.12.2016.]

5 **% 2005,

6 IDOM, 2011

7  KrakuToOvski, et al., 2011
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the modal share shown for the different
modes of transport, the bicycle part was rep-
resented with only 1,4%. This is one of the
lowest modal shares compared to most Euro-
pean capitals. An earlier study showed a de-
crease from 1,9% to 1,4% in the modal share
of bicycle use for the period 1999-2009.”

Formally, cycling has been identified as a new
sustainability policy priority in the city’s at-
tempt to decrease the environmental impact
of urban transition and improve citizens’
health. There are many initiatives already un-
derway, but still a lot remains to be changed
and done. Skopje already has some cycling
infrastructure, but it needs enlargement and
modernisation that will increase the safety
and comfort in the movement of cyclists, at
the same time motivating new ones to every-
day bicycle use. As a result of the General
Urban Plan 2012-20228% and the Cycling Par-
ticipation Plan, Skopje authorities decided to
invest in cycling culture and infrastructure
over the period of two years through the bi-
cycle infrastructure project Skopje Velocity
2017.° The plan aims to increase cycling par-
ticipation across the city to 10%. Centar Mu-
nicipality has supported the bicycle use in-
crease with several activities, such as "All
Centar on Bicycles”, by giving subsidies to
Centar citizens for buying bicycles and many
other inconsequent activities.

The need to compare and improve the know!-
edge by means of other comparable ap-
proaches and best practices is more than evi-
dent. The issue of bicycle use has to become
a part of a wider policy debate about what
Skopje as a political as well as cultural envi-
ronment, and especially the Centar Munici-
pality as a territory to which most trips are
orientated and transverse, should do.

POLICY LEARNING AND COMPARATIVE
KNOWLEDGE: OTHER EXPERIENCES

USPOREDIVA SAZNANJA
| DRUGA ISKUSTVA

As cycling policies are integrated into long
term plans and visions of sustainable urban
mobility, it is vital for planners and policy-
makers to have sufficient and appropriate
knowledge at their disposal. It is also vital for
both research and practice to critically con-
sider aspects of causality and complexity in
accounts of policy success.®

*** 2012
9 http://www.skopje.gov.mk/ [24.12.2016.]
10 MACMILLEN, GIVONI, BANISTER, 2010: 519-536
11 GEHL, 2008
12 PUCHER, BUEHLER, 2008: 495-528
13 SHELDRICK, EVANS, SCHLIWA, 2014; AZIZ, 2014
14 ScCHOT, GEELS, 2008: 537-554
15 HORTON, 2007: 133-152
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Conventionally, the experiences of Copenha-
gen® and cities in the Netherlands have been
circulated as best practice policy models for
cycling promotion and prime examples of
successful joint effort of knowledge, citizens’
involvement and good local governance.®
Recently, a number of other cities known for
achieving rapid increase in the cycling levels
in a relatively short time-frame have emerged
as examples of valuable comparative knowl-
edge. Various experiences, policy learning
and changes in approaches that have been
undertaken are visited and compared, such
as those in Paris and Manchester. Berlin and
Copenhagen in particular are cities notewor-
thy for experiencing significant upsurge in
the modal share of cycling in the last few de-
cades; but not any less for traffic calming
measures, integration of cycling with public
transport and introduction of educational
schemes.

Transport planning has become one of the
most advantageous areas in using big data
and technology. Thus, it was particularly in-
teresting to look at different experiences and
examine how smart planning and information
technology contribute to the innovative ap-
proach towards the goal of a creation of sus-
tainable and efficient urban movement sys-
tem. Advanced smartphone applications are
used as an urban planning tool in reshaping
the streets of more than 70 places around the
world, among which are six major cities: Lon-
don, Amsterdam, Barcelona, Sydney, Paris
and New York. In this way, many local author-
ities are provided with detailed aggregated
data across large areas in a geographical in-
formation system and helped to plan their
activities for future development and invest-
ment in safer and cycling-friendly streets.

In comparison, the situation from which the
evaluation of cycling in Skopje started, espe-
cially in the Centar Municipality, was charac-
terised by the recorded significantly lower
modal share of bicycling and percentage dis-
tribution of vehicular commuting in the city.
This contextual misalignment should be ob-
served in a much broader context and because
of that, intervening will likely require different
planning strategies.* Furthermore, Skopje is
targeting greater participation by inexperi-
enced cyclists, expressing what in theory is
known as ‘fear of cycling’. As a result, building
safe roads and physically segregated bicycle
infrastructure is equally important as the ac-
tivities for building and increasing the con-
sciousness for the benefits of higher bicycle
use.’ This means that both different mindset
and behaviour are needed in order to initiate
growth of sustainable movement mode, while
working on strategic change of transportation
habits and looking for more innovative ap-
proaches and methods.

89
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FIG. 2 DENSITY OF RIDES: LAYER ALLROUTES: LAYER
REPRESENTED OVER A GRID SUBSTRATE WITH ALL
CALCULATED ROUTES OF VARIOUS DRIVERS IN EACH OF THE
GRID FIELDS

SL. 2. GUSTOCA VOZNJI: LAYER ALLROUTES — SLOJ PRIKAZAN
NA PODLOZI MREZE SA SVIM IZRACUNATIM RUTAMA
RAZLICITIH VOZACA U SVAKOM POLJU MREZE

THEORETICAL FRAMEWORK:
CONCEPTS OF INCLUSIVE, COGNITIVE
AND SMART CITY

TEORIJSKI OKVIR: KONCEPTI
INKLUZIVNOG, KOGNITIVNOG
| ‘PAMETNOG’ GRADA

Undoubtedly, city planning depends heavily
on political commitment. The role of commu-
nity participation is being differently evaluat-
ed and practiced in terms of user-driven in-
formation and decision making processes.
But, on the other hand, only few political de-
cisions could be sustainable and of merit if
they ignored inclusiveness. Unfortunately,
the current addressing of transport issues in
the urban planning process of the Centar Mu-
nicipality is characterised by an insufficiency
of appropriate response by end users. It is
noticed that measures to foster cycling had
often been implemented on an ad-hoc basis,
lacking strategic focus and a more profound
understanding of bicycle cultures.

The current situation posed a real challenge
to put forward innovative approaches and
methods and to employ new tools for improv-
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ing user involvement in the planning process.
From a theoretical point of view, we were par-
ticularly interested in the concepts of Inclu-
sive, Cognitive and Smart city.

For a city to be inclusive, it has to support the
concept of "open” city, e.g. open infrastruc-
tures, open innovation, open knowledge and,
especially, open data. In the context of mod-
ern technology use, this means that the city
is characterized by the development of new
useful services and open public databases
for citizens and innovations that can improve
the quality of life. As such, e-services and
web communication in these cities are used
for mutual awareness and informing, as well
as for inter-operability of databases with a
sound impact on decision making.

In this respect, the concept of living lab is of
critical importance, as it presents a real-life
test and experimentation environment hap-
pening ”in the middle of people’s everyday
living environment” and thus perpetuating
the concept of inclusive city. The commit-
ment of a large number of European coun-
tries to participate in order to enhance citi-
zens’ participation in urban processes is evi-
dent by the accomplishment of many urban
living labs and the establishment of the Euro-
pean Network of Living Labs.*

The second concept refers to "smart city”.
The idea behind it might be explained with a
city in which ICT is merged with traditional
infrastructures, as well as coordinated and
integrated use of new digital technologies. In
theory, it is already well-known and accepted
that smart cities are cities that use technolo-
gy to constantly improve their interaction
with the citizens. Within this context, one
might argue that living labs also include the
concept of smart city. Cities have become liv-
ing labs where technology aids improvement
of the relations among end-users and pro-
ducers, as well as among policy makers,
planning authorities and citizens. ”Smart is a
sort of collective intelligence where digital
and structured knowledge is used to answer
more efficiently to complex problems that
have been formalized in ontologies.””

The third is the concept of ”cognitive city”,
which was used until recently in an architec-
tural context, but now cognitive cities are
viewed as extensions of ”smart cities”, using
cognition theory. Although there is still no
clear common denomination of smart and cog-
nitive cities, MOSTASHARI et al. in 2011 distin-
guished the term cognitive from all other vari-
ants of information-centric cities. They used
cognitive cities in a framework of intelligent

16 http://www.openlivinglabs.eu/livinglabs
[12.12.2016.]

17 CONRUYT, et al., 2013: 52
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urban governance by making single processes
more cognitive. "The cognitive city is a para-
digm that leverages information technology
and artificial intelligence along with human
cognition for improving decision-making and
resource allocations in urban services deliv-
ery. A cognitive city is one that learns and
adapts its behavior based on past experiences
and is able to sense, understand and respond
to changes in its environment.”* In fact, one of
the distinguishing characteristics of a cogni-
tive city is that in it "the citizen becomes an
active element of urban governance, not only
through civic participation, but also through
serving as a sensor for the operational state of
the urban infrastructure”.”

METHODOLOGY
METODOLOGIJA

Research Outline — Transport data are
amongst the most popular data used by digi-
tal application developers and customer-
friendly services. Different examples of smart-
phone applications, offering different traffic
information, are generated and used as a tool
for innovative approach to planning activi-
ties. In relation to cycling, there are numer-
ous applications that cyclists can use to re-
cord and monitor the journeys they make,
typically tracking distances cycled and other
data, based on user-generated information
designed to meet different needs and as-
pects to improve the cycling experience.

It is well-known that cycling surveys can be
prohibitively expensive, particularly if data
are required over a large area or a long time
period. That is why the use of smartphone
applications may be particularly useful when
conducting city-wide studies, as it was the
case with Centar Municipality, where a limit-
ed budget for detailed investigation was
available.

Evaluating different characteristics and ad-
vantages of smartphone applications in order
to decide which application was adequate for
sensoring the operational state of the bicycle
infrastructure and new data acquisition, it
was opted for the free and open version of
Strava GPS Cycling and Running App. It was
understood that if a correlation between
Strava data and actual cycling levels was de-
fined, the ability to use Strava data as an in-
dication of bicycle use on specific roads could
become a very useful tool. The ability to use
Strava for obtaining instant estimates of bi-
cycle use on most roads in the designated
area and time, allowed for planning decisions
to be based on more reliable data.>®

18 MOSTASHARI, et al., 2011a: 196-206
19 MOSTASHARI, et al., 2011b: 120-127
20 https://www. strava.com [12.11.2016.]
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Thus, the project VeloCentar 2025 for cycling
conditions and bicycle infrastructure im-
provement utilised the aforementioned ad-
vantages of the smartphone application for
understanding how cyclists move throughout
the city, how they use the existing infrastruc-
ture and where infrastructure interventions
would be most beneficial. The prevailing con-
sensus was based on a weak correlation be-
tween policy efforts and levels of bicycle use,
but in most of the cases the data collected
came from the voluntary non-formal groups
and enthusiastically involved organisations,
missing serious and related consideration of
other possible causal factors.

The starting point was the identification of the
gaps in knowledge to be recognised, as well
as the coordination and communication with
end users who needed to be properly ad-
dressed and steered in order to directly apply
environmental friendly innovation approaches
into the policies and practice of the municipal-
ity. A variety of stakeholders were engaged to
collaborate closely with the Department of Ur-
banism and the Mayor of Centar Municipality
on the project, from local authorities, citizens,

FIG. 3 DENSITY OF THE COMMUTE RIDES: LAYER
COMMUTEROUTES. LAYER REPRESENTED OVER A GRID
SUBSTRATE WITH CALCULATED COMMUTE RIDES, THE
NUMBER OF ROUTES OF VARIOUS DRIVERS IN EACH OF THE
GRID FIELDS. DENSITY REFERS TO THE CLASSIFICATION OF
THE NUMBER OF COMPLETED RIDES ON ROUTES
THROUGHOUT THE MUNICIPALITY, VIEWED THROUGH
DIFFERENT CHARACTERISTICS (ALL RIDES, UNIQUE RIDES,
COMMUTER RIDES, DAILY PEAK RIDES). THE RESULT SHOWS
HOW INDIVIDUAL DRIVERS HAVE DRIVEN ONLY ONCE WITHIN
EACH GRID FIELD. THE ENTIRE MAP REPRESENTS THE
DENSITY OF DRIVES OF VARIOUS DRIVERS IN THE OBSERVED
AREA AND PERIOD. THE VALUES ON THE MAP ARE EXPRESSED
IN PERCENTAGE OF THE NUMBER OF RIDES IN RELATION TO
THE FIELD WITH THE MOST REGISTERED RIDES FOR THE
PURPOSE OF BEING COMPARABLE WITH OTHER MAPS.

THE ZOOMED AREA SHOWS THE EXACT NUMBER OF RIDES
REGISTERED IN THE SELECTED POINTS OF THE GRID.

SL. 3. GUSTOCA VOZNJI OD MJESTA STANOVANJA DO POSLA:
LAYER COMMUTEROUTES — SLOJ PRIKAZAN PREKO PODLOGE
MREZE S IZRACUNATIM VOZNJAMA OD STANA DO POSLA,
BROJ RUTA RAZLICITIH VOZACA U SVAKOM POLJU MREZE.
GUSTOCA SE ODNOSI NA KLASIFIKACIJU BROJA ZAVRSENIH
VOZNJI NA RUTAMA KROZ OPCINU PERCIPIRANU KROZ
RAZLICITE KARAKTERISTIKE (SVE VOZNJE, JEDINSTVENE
VOZNJE, VOZNJE NA | S POSLA, VOZNJE ZA VRIJEME NAJVECE
DNEVNE GUZVE). REZULTAT POKAZUJE KAKO POJEDINI
VOZACI VOZE SAMO JEDNOM UNUTAR SVAKOGA POLJA. CIJELA
KARTA PRIKAZUJE GUSTOCU VOZNJI RAZLICITIH VOZACA

U PROMATRANOM PODRUCJU | PERIODU. VRIJEDNOSTI

NA KARTI IZRAZENE SU U POSTOCIMA BROJA VOZNJI U
ODNOSU NA POLJE S NAJVISE REGISTRIRANIH VOZNJI KAKO BI
IH SE MOGLO USPOREDITI S DRUGIM KARTAMA. ZUMIRANO
PODRUCJE POKAZUJE TOCAN BROJ VOZNJI REGISTRIRANIH
NA ODABRANIM TOCKAMA MREZE.
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FIG. 4 DENSITY OF POINTS OF DOWNTIME, COMMUTEROUTES
LAYER. DESCRIBED ARE THE DENSITY AND PLACES WHERE
OBSTACLES SLOWED DRIVES BUT DID NOT STOP THEM,
WHILE ANALYSING A RANGE OF ASPECTS SUCH AS DURATION,
REPETITION IN VARIOUS DRIVERS AND RANK OF THE STREET
NETWORK. SINCE THERE ARE MORE THAN 400 POINTS,

ONLY 50 POINTS-WITH BIGGEST FREQUENCY OF SLOWDOWN
ARE PRESENTED FOR THE PURPOSE OF BETTER
VISUALIZATION, WHILE THREE POINTS WITH EXACT NUMBER
OF STOPS/DOWNTIME ARE PRESENTED ON THE MAP.

SL. 4. GUSTOCA TOCKI KOJE POKAZUJU PREKID AKTIVNOSTI:
COMMUTEROUTES LAYER. OPISANE SU GUSTOCA | MJESTA
GDJE ZAPREKE USPORAVAJU VOZNJU, ALI IH NE
ZAUSTAVLJAJU, KROZ ANALIZU NIZA PARAMETARA, KAO $TO
SU TRAJANJE, PONAVLJANJE KOD NEKIH VOZACA | MREZU
ULICA. BUDUCI DA IMA VISE OD 400 TOCAKA, PRIKAZANO JE
SAMO 50 S NAJVECOM FREKVENCIJOM USPORENIJE VOZNJE

U SVRHU BOLJE VIZUALIZACIJE, DOK SU TRI TOCKE

S TOCNIM BROJEM ZAUSTAVLJANJA/PREKIDA AKTIVNOSTI
PRIKAZANE NA KARTI.

NGOs and informal groups, as well as re-
searchers from the Department of Urbanism of
the Faculty of Architecture, University Ss. Cyril
and Methodius.

The project aimed to develop novel tech-
niques of community interaction and citizen
participation, allowing them to actively ob-
serve, report, analyze and disseminate infor-
mation about the city and areas they cycle in.
In particular, the project was interested in the
effectiveness of the smartphone application
to be used as a tool where individual citizens
can act as sensors for urban service perfor-
mance in real time. This innovative, open,
smart and inclusive approach might provide
an opportunity for the municipality to ad-
dress future problems that dominate urban
life in the same manner.

The project methodology involved geo-infor-
mation analysis of the traffic network and in-
frastructure, analysis of the characteristics of
a representative sample of completed rides
through the municipality and gathering of
comprehensive features of the cycling traffic
in the municipality. The results enabled anal-
ysis of the data obtained in combination with
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other information from the area, becoming
”live” data available in different formats that
could be processed further. In the future, it is
expected for this already embraced innova-
tive approach to be used in defining other
analytical systems requirements and meth-
odological concepts for the development of
objectives and policy learning in the Centar
Municipality.

Primary Data Collection Methods — When
examining interactions between the built envi-
ronment and travel behaviour, various ele-
ments of the built environment were qua-
litatively and quantitatively examined and
measured at various scales of territories and
local geography. Two segments of the survey
were performed by comparing bike counts
from the questionnaire carried out as a web
survey and the Strava tracking data obtained
from different segments of the street corridors
over the territory of the Centar Municipality.

— The web survey was carried out using in-
depth, structured and semi-structured inter-
views to establish a greater idea of what the
study intends to emulate from the current
cycling participation. This allowed partici-
pants to provide impartial responses and
raise additional questions in order to empha-
sise the perceived possible causes and key
processes for analysis for future improve-
ment of the infrastructure and the habits of
the cyclists. The Rating Agency, in collabora-
tion with the Faculty of Architecture, conduct-
ed the web survey on a sample of 895 re-
spondents, subsequently analysing and in-
terpreting the data collected.

— The second segment of the analysis was
based on a sample of completed rides
through the municipality and on the acquisi-
tion of data for the movement and features
of the cyclists who used Strava GPS Cycling
and Running Application. The cyclists were
monitored when logging onto the smart-
phone application during three different peri-
ods from March 28 to June 25, 2016. The pe-
riod when the voluntary activation of the cy-
clists was performed was from 7-17 h,
Monday to Friday, during widely accepted
"neutral” days and months in order to elimi-
nate the effects of long weekends or other
holidays on travel activity. The data collected
from Strava users, uploaded directly from
their devices, was analyzed and compared
with the data from the defined segments in
the traffic network.

Additionally, the project team obtained some
of the necessary on-site information as justi-
fication of the data gained both from the
smart phone application tracking and the
questionnaires. Afterwards, the results were
compared with real-life observations on the
same road segments.
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The methods used in the second segment of
the comprehensive survey undertaken were
introduced in the municipality for the very
first time, hence the particular interest the
paper puts in them.

All Strava users’ activities were aggregated
into a single map interface which could be
viewed online, highlighting the routes and
other information on cycling. The results dis-
played have a great potential for interpreting
the data, aiming to answer specific questions
at any specified area within the territory ob-
served. This was done through a feature
called ”segments”. Users created designated
route segments, each having ”leaderboards
ranked by speed” that provide information
on sections of a cyclist route, including the
total number of users and journeys made, the
demographics of the user, the distance and
average journey speeds, points of conges-
tion or traffic jam and deadlock, junction de-
lays and the impacts of infrastructure chang-
es, points of user access or departure, etc.

Registered activities were imported into a
GIS environment and available as a series of
points with attributes which might identify
the activity time for each point and elevation.
Thus, each point of activity is based on GPS,
calculated (stored as attributes) and used for
further analysis of time, distance and speed.
This way, any specific area and spot within
the territory could be observed live and infor-
mation registered continually.

Another approach was applied concerning
the mapping of activities and characteristics
of the rides and the areas to be realized. For
the analysis, a Grid (network of 5"5m poly-
gons) was used as a substrate/map which
covered the entire area of the Municipality of
Centar, in which activities were generalized
and characterized (Fig. 1).

The data obtained are a serious indication of
the aspects examined and a valuable source
of information. Besides, the analysis may be
amended, specified or combined with other
research activities, thus rendering reliable in-
formation for further use and examination.
Using smartphone applications has proven to
be a relatively easy way of collecting data (by
voluntary engagement), forming a rich base
for understanding of cyclist behavior, avail-
ability and malfunctions of the infrastructure
and for planning future developments.

Outcomes and Key Findings — It is important
to note that the paper does not intend to pres-
ent an extensive description of the obtained
results, which is a matter of consideration for
itself. Rather, it is focused on the description
of new approach and methods involved in the
collection of representative data through the
application of new technologies.

The data obtained were divided into several
groups: Density of rides, Speed of riding,
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FIG. 5 THE SPOTS WITH CONGESTIONS AND DOWNTIMES
DURATION. THE RESULTS ARE SHOWN AS SPATIAL RELATION
OF SPOTS CLASSIFIED ACCORDING TO THE DURATION OF
CONGESTION IN THE SECTION OF THE TRAFFIC NETWORK
(CONGESTION WITHIN THE PRIMARY, SECONDARY OR THE
CROSSING OF THE TWO TRAFFIC NETWORKS). USING A SET
OF DATA REPRESENTED ON COMMUTEROUTES LAYER OVER A
GRID SUBSTRATE THE NUMBER OF STOPS AND THE AVERAGE
DOWNTIME IN ANY OF THE FIELDS WERE CALCULATED. ALL
POINTS WITH A MINIMUM OF 10 DELAYS WERE TAKEN INTO
CONSIDERATION, IN ORDER TO AVOID THE INDIVIDUAL OR
UNUSUAL. THE RESULT INDICATES THE TOTAL NUMBER OF
STOPS IN EACH OF THE GRID FIELDS. DOTS THAT SHOW THE
AVERAGE TIME OF STOPPING ARE INDICATED WITH DIFFERENT
SHADES, WHILE THE NUMBER OF INDIVIDUAL STOPS IS
REPRESENTED BY VARIATIONS IN THE SIZE OF THE CIRCLE/
DOTS. THE MAP REPRESENTS THE TOTAL NUMBER OF STOPS
IN TERMS OF DURATION OF CONGESTION. THREE POINTS
WITH EXACT NUMBER OF STOPS AND AVERAGE TIME SPAN
OF SLOWDOWN ARE PRESENTED-ON THE MAP.

Points to slowdown, Points of start, and Stop
riding. Some of the key findings and analyti-
cal contributions of the methods involved in
the survey were the following:

— The data collected have shown variations
according to time of day and day of the week,
and in the most crowded and commuting
"neutral” working days; spatial variables;
age, gender, and other demographic charac-
teristics; the use of the existing and availabil-

SL. 5. TOCKE KOJE POKAZUJU TRAJANJE PROMETNE
ZAKRCENOSTI | STAJANJA. REZULTATI SU PRIKAZANI KAO
PROSTORNI ODNOS IZMEDU TOCAKA KLASIFICIRANIH PREMA
TRAJANJU PROMETNE ZAKRCENOSTI U SEGMENTU PROMETNE
MREZE (ZAKRCENOST UNUTAR PRIMARNE, SEKUNDARNE

| DVIJE UKRSTENE PROMETNE MREZE). KORISTENJE
PODATAKA PRIKAZANIH NA TzV. COMMUTEROUTES LAYER
PREKO PODLOGE KARTE OMOGUCILO JE IZRACUN BROJA
ZAUSTAVLJANJA | PROSJECNOG PREKIDA AKTIVNOSTI U BILO
KOJEM POLJU. SVE TOCKE S NAJMANJE 10 ZASTOJA UZETE SU
U OBZIR KAKO BI SE IZBJEGLI POJEDINACNI ILI NEOBICNI
SLUCAJEVI. REZULTAT POKAZUJE UKUPAN BRO)
ZAUSTAVLJANJA U SVAKOM POLJU MREZE. TOCKE KOJE
POKAZUJU PROSJECNO VRIJEME STAJANJA OZNACENE SU
RAZLICITIM NIJANSAMA, DOK JE BROJ POJEDINACNIH
ZAUSTAVLJANJA PRIKAZAN VARIJACIJAMA VELICINE
KRUGA/TOCKE. KARTA POKAZUJE UKUPAN BROJ
ZAUSTAVLJANJA U SMISLU TRAJANJA ZAKRCENOSTI.

TRI TOCKE S TOCNIM BROJEM ZAUSTAVLJANJA | PROSJECNIM
VREMENOM USPORAVANJA PRIKAZANE SU NA KARTI.
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FIG. 6 PROPOSED PARKING SPOTS AS A RESULT OF THE
SUPERIMPOSED SPOTS POINTED IN THE WEB SURVEY AND
THE START/END POINTS OF RIDES WHICH WERE REGISTERED
WHEN CYCLISTS LOGGED SMARTPHONE APPLICATION. THESE
ANALYSES WERE MADE TAKING INTO ACCOUNT THE POINTS
WHERE STARTING AND ENDING POINTS OF DRIVING OFTEN
OCCURRED. WHEN THIS INFORMATION WAS SUPERIMPOSED
WITH THE POINTS OF INTEREST FOR THE NECESSARY BICYCLE
PARKING LOCATION OR ENLARGEMENT OF THE EXISTING
ONES EXPRESSED IN THE WEB SURVEY, A CLEAR PICTURE

OF ALL POINTS NEEDED FOR SAFE BICYCLE PARKING WAS
OBTAINED, MOST OF THEM ALONGSIDE PUBLIC SPACES

OR PUBLIC BUILDINGS, SUCH AS SCHOOLS, UNIVERSITIES,
SHOPPING MALLS, ETC. THREE POINTS WITH EXACT NUMBER
OF STOPS OR ENDS OF THE RIDES ARE PRESENTED ON THE
MAP AS REGISTERED.

SL. 6. PREDLOZENE PARKIRNE TOCKE TE TOCKE POCETKA

| ZAVRSETKA VOZNJI KOJE SU REGISTRIRANE KAD SU
BICIKLISTI AKTIVIRALI SMARTPHONE APLIKACIJU. OVE
ANALIZE UZIMAJU U OBZIR TOCKE KADA SU VOZNJE ZAPOCELE
ILI ZAVRSILE. KAD SE TA INFORMACIJA PRIDODA TOCKAMA
KOJE SU ZANIMLJIVE KAO LOKACIJE PARKIRNIH MJESTA ZA
BICIKLE, DOBIVA SE JASNA SLIKA SVIH TOCAKA POTREBNIH
ZA SIGURNO BICIKLISTICKO PARKIRANJE, VECINOM UZ JAVNE
PROSTORE ILI ZGRADE KAO STO SU SKOLE, SVEUCILISTA,
TRGOVACKI CENTRI ITD. TRI TOCKE S TOCNIM BROJEM
ZAUSTAVLJANJA ILI ZAVRSETKA VOZNJI PRIKAZANE SU NA
KARTI KAO REGISTRIRANE.

ity of appropriate infrastructure; preferences
of the cyclists and reasons for infrastructure
avoidances. The potential uses included
analysis of minute-by-minute cycle flows, ori-
gin/destination data, the total number of us-
ers and journeys made, the demographics of
the user, the distance and average journey
speeds, speed and junction delays, points of
congestion and deadlock, user access or de-
parture and endpoints (Figs. 2-3).

— By encouraging the use of the smartphone
application, it was tested whether the applica-
tion provided a representative picture of the
actual cycling patterns. The obtained results
suggested that the data correlate reasonably
well with actual cycling activity and indicate
how cyclists use the city’s infrastructure, pro-
viding a representative picture of actual cy-
cling patterns, availability and malfunctions of
the infrastructure. It was proved that Strava
data can be used as a cost-efficient and com-
plementary planning tool. The data obtained
in this way have affirmed a very positive con-
tribution to the enhancement of inclusion and
user driven information.

— The data have shown who already cycles
and what were the key motivations to cycle in
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the city, besides the common motivations
such as the cost of travel, getting exercise and
reducing one’s environmental impact. Both
the web survey and the Strava data recorded
two types of journeys: one as commute, and
the other as leisure. The results revealed that
the majority of journeys were commuting
trips. Centar segments were classified in
64,3% of the journeys as commute trips, com-
pared to leisure with 35,7%, while the web
survey recorded commute trips with 60,8%.
The frequency of using the bicycle as an ev-
eryday means of transport to get to school,
university or work, shows a percentage of
36,4%. The data have confirmed the need to
improve the infrastructure and organise an ef-
ficient bicycle network for wider uptake of cy-
clists commuting in the city, as the bicycle is
the most environmentally friendly and cost
efficient vehicle for urban transportation.

— Males expressed a greater tendency to cy-
cle than females and this situation in gender
imbalance is even more evident in Centar mu-
nicipality than it is in most of the examined
cities. When compared with other modes of
transport, cycling displayed the biggest gen-
der imbalance of all modes of transport. The
vast majority of male cyclists, who account
for 77,9%, was revealed in all segments ob-
served when the app activated, while the
web survey indicated males account for
63,9%. When narrowing these segments to
side roads only, the share of female users is
higher.

— The data obtained about the average re-
corded speed of 18,5 km/h, on all Centar seg-
ments for all road types and riders, was con-
fusingly high when compared to the average
speed of other European cities (16 km/h in
Copenhagen). It could be explained by the
fact that voluntary participants were predom-
inantly young, but the situation changed and
the average speed was considerably lower
when recorded from the commuters during
the week days. According to the speed,
streets ”categorized” to faster and slower,
where faster were the streets of the first, city
wide category (speed 16-20 km/h), and slow-
er the streets of the second category, munici-
pal level category (speed 12-16 km/h). Cy-
clists preferred the main streets mostly and
the streets where split traffic modes existed.
This is due to the other streets’ poor infra-
structure condition, frequent intersections
with other streets, parked vehicles next to
the right edge, but as well due to the percep-
tion of using the bicycle as a transport vehicle
(Figs. 4-6).

— The majority of cyclists share the view of
cycling as being a dangerous activity, and the
study has pointed on safety concerns as main
reason for gender imbalance. It was interest-
ing to reveal what were the reasons behind
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the ”fear of cycling” that prevent the wider
uptake of cycling and why the fear is preva-
lent among female cyclists. This "fear” ex-
plains why the road preferences differ during
the morning and afternoon, or any other con-
gested peaks, and why the average speed for
the morning peak was much higher (18,5
km/h) compared to the afternoon peak (17,6
km/h). As for the reasons that influenced the
choice of routes and prevented cyclists to
commute, the data have been specified for
each observed segment and mostly referred
to factors of missing sense of security, such
as dangerous traffic and lack of cycling infra-
structure, encounters with vehicles in move-
ment, badly organized intersections, isolated
and poorly connected routes, or streets with
vehicles parked on both sides of the drive-
way and high curbs as barriers.

CONCLUSION
ZAKLJUCAK

One of the major goals of the VeloCentar
2025 project was the creation of synergies
for joint experimentation and learning, while
sensoring the end users’ needs and acceler-
ating the impact to the municipal planning
towards improvement of the urban infra-
structure and faster transition towards a cy-
cling city. For the first time in the municipali-
ty, citizens-cyclists served voluntarily as an
information supplier for the state and the
functioning of the urban cycling system, de-
livering important information.

The survey showed how the data collected
could be employed meaningfully in the plan-
ning process, and how services delivered by
traditional means can be organised more ef-
ficiently, while using the advantages of new
technology which will enable a more sustain-
able urban environment and transport by:

— A better understanding of how cities func-
tion through the synthesis of citizen generat-
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ed reports and sensed data available in real
time or near real time, with new possibili-
ties to analyze, correlate, and visualize the
information;

— A better forecasting and decision-making
based on interactive communication, gener-
ating future outcomes that can be surveyed
ever more frequently, which is essential for
the establishment of different forums for
public participation, along with big data;

— New forms of participatory design involv-
ing different communities of interest that will
engage through new forms of sensoring their
urban future and the livability of the places
they inhabit;

— A new understanding of how populations
are able to create sustainable cities where
technology and smartphone devices might
be used at all stages of city infrastructure de-
sign, from analysis to action, and embedding
the very technologies we use for analysis and
design of the urban form and fabric itself.

We hope that the project will make a para-
digm shift in the way the city is governed and
supply a positive contribution to a more sub-
stantial inclusion of citizens participation in
the decision making process, in this case re-
lated to the improvement of bicycle infra-
structure. It will, hopefully, pave the way in
making any advanced application or techno-
logical tool a regular form of data gathering
of the next generation.

The questions ultimately posed by the study
are long term and the changes to be made
are as much cultural and behavioural as they
are procedural and physical. The benefits
from the project and the survey used include
the initiation and establishment of a new way
of communication with the users and their
inclusion in the planning process.

[Translated by authors]
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UKLJUCENOST GRADANA U INOVACIJSKI PROCES PLANIRANJA

PrRIMJER OPCINE CENTAR U SKOPJU

Rad prikazuje rezultate projekta VeloCentar 2025,
odnosno analizu biciklistickoga prometa u Opcini
Centar u Skopju s osobitim osvrtom na nacin na koji
‘pametno’ planiranje i informacijska tehnologija
mogu pridonijeti inovacijskom pristupu i inkluziv-
nom planiranju u cilju formiranja tzv. ‘osjetljivoga’
grada kroz stvaranje odrzivog i ucinkovitog sustava
kretanja kroz grad i biciklisticke infrastrukture.

Kako je urbanisticko planiranje u velikoj mjeri ovi-
sno o politickoj volji i participaciji zajednice, uloga
pojedinaca/gradana od presudne je vaznosti u pro-
cesima upravljanja gradom i urbanistickom planira-
nju, jednako kao i integriranje raznih potreba i vri-
jednosti brojnih sudionika u urbanom okolisu. Pri
razmatranju na koji se nacin rjesavaju problemi pri-
jevoza u urbanistickom planiranju u Opcini Centar
zakljucilo se da gradani nisu dovoljno ukljuceni u
proces planiranja te da u tom smislu nema kvalitet-
ne komunikacije niti se uzimaju u obzir razlicite po-
trebe brojnih zainteresiranih sudionika. Zbog toga
se predlaze suradnja s Opcinom Centar te primjena
novih i inovativnih metoda i pristupa problemu uklju-
cenosti korisnika u komplicirani proces odlucivanja.
Proces je zapoceo identificiranjem slabih tocaka u
pogledu informiranosti, kao i u koordinaciji i ko-
munikaciji s krajnjim korisnicima, sto bi trebalo
rjesavati na odgovarajuce nacine u cilju primjene
prikladnih inovativnih pristupa u kreiranju politike
i prakse rjesavanja ovih problema u Opcini Centar.
U tome smislu najbolji je pristup uciti iz iskustva
drugih gradova kako bi se omogucila poboljsanja u
procesu planiranja i u buducim aktivnostima. Raz-
licita su iskustva stoga uzeta u obzir i usporedena,
osobito ona koja su donijela brze rezultate u naj-
kracem mogucem roku. No kad se Skopje usporedi
s ostalim analiziranim gradovima, na vidjelo izlaze
mnoge razlike. Naime, u odnosu na ostale analizi-
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rane europske gradove, Skopje ima znacajno manji
udio biciklistickog prometa i upravo zbog toga
nove strategije moraju biti drukcije.

Iz teorijske perspektive, stvarni je izazov razviti
inovacijski pristup i metode uvodenja i koristenja
novih alata kojima bi se poboljsala ukljucenost
korisnika u proces planiranja. U tom smislu osobi-
to nas je zanimalo poboljsanje koncepata inkluziv-
nog, kognitivnog i pametnog grada. Ovi koncepti
koji se odnose na visokoinformatizirane gradove,
a koji se obicno nazivaju ,smart city”, ,intelligent
city”, ,, digital city”, ,,cognitive” itd., koriste infor-
macijsku tehnologiju i umjetnu inteligenciju u
sprezi s ljudskim iskustvom u cilju kontinuiranoga
poboljsanja u upravljanju gradom i procesu odlu-
civanja. Svi ovi pristupi teze razvijanju sustava pla-
niranja koji povecava ukljucenost korisnika u ino-
vacijske procese.

Primarni je cilj ovoga projekta razvoj novih tehnika
u promoviranju pozitivne interakcije i sudjelovanja
gradana te njihova aktivnoga doprinosa kroz pro-
matranje, izvjestavanje i sirenje informacija o gra-
du u kojem zive i u kojem se koriste biciklom kao
prijevoznim sredstvom. Osnovna ideja jest formira-
nje tzv. ,living lab” sustava kako bi se proucile na-
vike biciklista, kao i infrastruktura, u cilju poboljsa-
nja biciklisticke mreze i sigurnosti biciklistickih
ruta u Opcini Centar. U tu svrhu gradani biciklisti
dobrovoljno postaju informatori koji pribavljaju in-
formacije o nacinu na koji urbani biciklisticki su-
stav funkcionira putem koristenja smartphone
aplikacija za vrijeme voznje. Time je grad pretvoren
u tzv. ,laboratorij stvarnoga zivota u gradu” za po-
trebe proucavanja biciklizma kao sredstva urbano-
ga prijevoza kako bi se Opcina transformirala u bi-
ciklisticku zajednicu. Living lab-koncept usmjeren
je prema prikupljanju reprezentativnih podataka

Dr.sc. JASMINA SILJANOSKA, redovita profesorica ur-
banizma i projektiranja na Arhitektonskom fakulte-
tu Sveucilista ,,Sv. Cirila i Metoda” u Skopju. Njezi-
ni profesionalni interesi usmjereni su prema teoriji
i povijesti urbanoga razvoja i suvremenim transfor-
macijskim procesima planiranja. Clanica je brojnih
znanstvenih i organizacijskih tijela u domacim i
medunarodnim projektima i kongresima posvece-
nim problemima planiranja i obrazovanja.

Dr.sc. VLATKO P. KOROBAR, redoviti profesor urba-
nizma i projektiranja na Arhitektonskom fakulte-
tu Sveucilista ,,Sv. Cirila i Metoda” u Skopju. Sudje-
lovao je u brojnim domacim i medunarodnim pro-
jektima i na znanstvenim skupovima. Njegovi
znanstveni interesi usmjereni su prema promje-
nama koje se odvijaju u gradovima tranzicijskih
zemalja, transformacijama sustava urbanistickog
planiranja te izazovima suvremenog obrazovanja u
planiranju.

putem novih tehnologija, sto otvara put integrira-
noj biciklistickoj infrastrukturi te ucinkovitijem i
inkluzivnijem nacinu planiranja.

Rezultati do kojih se doslo prikupljeni su uglavnom
aktivnim trudom i zalaganjem biciklista koji su do-
brovoljno sudjelovali u projektu. Prikupljanje po-
dataka o kretanju i karakteristikama biciklistickih
ruta i vozackih navika omoguceno je koristenjem
aplikacije GPS pracenja putem mobilnog telefona i
interneta, sto korisnicima omogucava pracenje
udaljenosti, brzine, ritma i zaustavljanja tijekom
biciklistickih aktivnosti. Podaci se odnose na razli-
cite aspekte biciklisticke voznje. U kontekstu pro-
jekta, podaci predstavljaju vrijedan izvor informa-
cija o obiljezjima biciklistickog prometa.

Ovaj sustav omogucava analizu biciklistickoga pro-
metnog toka iz minute u minutu, podatke o pocet-
ku i zavrsetku voznje, ukupan broj korisnika i ruta
koje prelaze biciklom, udaljenost i prosjecne brzi-
ne putovanja, tocke na kojima nastaje zagusenije i
zastoj prometa, pocetne i krajnje tocke biciklisticke
rute. Svi dobiveni podaci podijeljeni su u nekoliko
grupa, kao sto su: gustoca voznji, brzina, tocke us-
poravanja, pocetne i zavrsne tocke u vozniji.
Odluka o koristenju smartphone aplikacije u prikup-
ljanju podataka predstavlja pozitivan doprinos po-
vecanju ukljucenosti korisnika u prikupljanje poda-
taka u cilju poboljsanja infrastrukture. Nadamo se
da ce to postati osnova buducih promjena u nasoj
infrastrukturi. Podrucje Opcine Centar postalo je na
neko vrijeme living lab za proucavanije biciklistickih
navika i infrastrukture, otvarajuci time put integrira-
noj biciklistickoj infrastrukturi te efikasnijem i inklu-
zivnijem nacinu planiranja. U buducnosti se ocekuje
da ce se rezultati dobiveni ovim inovativnim naci-
nom moci koristiti u definiranju nekih drugih uvjeta i
koncepata razvoja u Opcini Centar.






