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Electric City Transporti Ele.C.Tra

Abstract:

According to the Ele.C.Tra Project proposal and the 2.1 and 2.2 subtasks objectives, the
deliverable D. 2. 1Curentmeodb iif Reaporandonnet wor k
result of the -ovheord &@am WP2a InyAsit €0 . This deli
Skopje.

In this light, D.2.1 would like to highlight: demand mobility flows and infrastructural and
service network.
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1. Introduction

According to the Ele.C.Tra Project proposal and the 2.1 and 2.2 subtasks objectives, the
deliverable D. 2. Cumameli IiiRteyp oand omet wor ko repres
of the whol-epaP@mi#dmaleysi so. This deliverable is

In this light, D.2.1 would like to highlight:
1 demand mobility flows:

o to identify attractor places (parking, schoo | s , commerci al di striq
main elements about day trips number, trip hours, transport means and
mobility reason, in order to acquire a specific and technical starting point for
the model, contextualization and experimentations and not for having a
compl ete framework of all/l day trips, that
project;

0 to systematize the actions already ongoing or planned in every city about
mobility networks and local attractors, in consistence with what done in the
best practices task and analysing the main local planning documents ;

0 to point out the main elements about the current scooters mobility, thanks to
ex-ante surveys done in each project city, without to extend the activities to
target group individuation and stakeholders involvement, that are activities
planned in the next WPs;

0 to point out the predisposition for the e-scooters use by the current traditional
scooters users and for those not using scooters (mainly car users) and then
aptitudes, issues perceived or identified by citizens and advice in terms of
electric and sustainable mobility;

1 infrastructural and service network:

o to identify the main infrastructural bottlenecks in the road network in every
city, paying attention to the parking and interchange nodes situation in the
urban area that are more suitable for scooters;

0 To systematize the main characteristics of the local public transport service in
the main interchange nodes.
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2. History of Transportation in City of Skopje

Skopje is a modern city with population of almost one million and proudly presents
Macedoni ads major political, economical, educa
be a focus for new residents, economic development, construction and refurbishment.

Skopje is steadily becoming a vital regional route for international flight operators.
Optimism regarding Skopjeds future prospects i
evidenced by the surge from major foreign inve
its long and illustrious history of culture and commerce. Skopje is a vibrant center that is

dedicated to become a sustainability capital in the Western Balkans.

Since the 1990s, Skopje's standing as a major Southeast European transportation hub
has increased. The city is situated at an intersection of two main European transport
corridors T Corridor VIII (east-west) and Corridor X (north-south). This significance of the
city is being enhanced by the construction of new highways on the two transversals, a
new Skopje ring road, and the Skopje Alexander the Great Airport. The E75 highway
connecting VardB in Norway and Crete kimg Gr eec:¢
most of Europe with the Macedonian capital. The E65 highway runs through the northern
and western edges of the city and is part of the 26.5 km long Skopje Northern Bypass.
Skopje can be accessed by Railway and it is a hub of north- south SEE line. It joined
Cargo 10, a joint venture with other railways in the Balkan region. The Skopje Central
Railway Station is approximately 2 kilometers east of the city centre. It is part of the
"Transportation Center" complex.

The main Skopje bus station is 2 kilometers east of the city center and is located in the
Transportation Center. City buses run through the entire city, connecting different
neighborhoods as well as the smaller surrounding towns. The Transportation Center
station is also the hub for intercity and international bus routes. A number of bus lines
connect Macedonia with all neighboring countries and other European cities. Buses are
frequent, and offer relatively inexpensive fares and professional service.

On 17 january 1948 is constituted the Public transport company. The public transport is
realized by Public transport enterprise and also with 2 private firms. The public transport
is most popular transport mode and in 2012 about 50.000.000 passengers used it.
Supported by the City of Skopje subsidies free traveling for persons over 62/64 age and
for children up to 6 also. The inner City is zone 1 with ticket price 35 denars in the JSP
buses and 25 denars in the private buses. You can buy the one way ticket, weekly or
monthly pass in the JSP ticket outlets or in the buses. More info can be found on
WWW.jsp.com.mk
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2.1. Characteristic Observed in Mobility Trends

As part of the development work carried out by Skopje towards a more sustainable town the
identified trends are on: Implementation on Tram in Skopje, Construction of Underground
Street, Construction of Boulevards and waidening of magisterial streets, Increasing the public
transport network, Investments in the new bus vehicles, Implementing Adaptive traffic
management system, Prioritizing the public bus lines, Implementation of Automatic bus
vehicle location system, Implementation of Lines scheduling system, etc.

Forecasts for motaorization in the region of Skopje from 2010 to 2030

. Prediction of
Registered S
Population forecast | passenger vehicles motorization degree
Year f (pass.veh./1000
orecast ; -
inhabitants)
2010 604514 139543 231
2015 621631 154536 249
2020 639233 170508 267
2025 657333 187425 285
2030 675946 205240 304

These forecasts show that most of the traffic load from over 5000 vehicles/hour is
estimated on the Blvd. Macedonia, Blvd. Ss. Kliment Ohridski, Blvd. Koco Racin, Blvd.
Krste Misirkov and Blvd. Alexander the Great.

The Major of Skopje, Koce Trajanovski, has launched an innovative promotion of the Smart
Ticketing and Smart Move campaign by using public space to effectively make known,
through visually attractive advertising screens, all the advantages of bus and coach
transport, namely: safety, environmental and user friendliness, affordability and efficiency.
This promotional initiative was i mplement
AMERIT.

3. Demand mobility flows

The location of the Skopje valley surrounded by mountains forms a remarkably concentrated
urban area compared to many towns with the same number of population. This indicates the
probability average commuter distances and the travel times, to be relatively short.

According to the latest Study on Traffic in 2000, most trips in the city are carried out to return
home (47.2%) and going to work (22.3%). According to the same Study, the preferred means
of transportation is the public transportation (34%), walking (33.5%) and passenger vehicles
(28.4%). The level of motorization according to the Study in 2000 was 202 passenger
vehicles per 1000 inhabitants, and in 2010 it is predicted that will amount to 234 passenger
cars per 1000 inhabitants. It is determined by the Traffic Study that average daily mobility of
the residents of the City of Skopje is 2.11 trips per capita, which consist of: 0.71 trips by
walking, and 1.40 trips by other means of transport.

ed
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The road network in the City of Skopje is reasonably well developed. In certain areas delays
occur during peak hours mainly due to some bottlenecks in the network, it should be possible
to remove by the traffic management and some minor complementary relations. Traffic from
the north to the center is mostly set at a connection (Tzvetan Dimov, Boulevard Krste
Misirkov). East-west corridor in the southern part of the City (Metropolit Corridor) is a key
element in improving transport conditions in Skopje.

Today, through the center of the City (at the street Dimitrie Chupovski) passes a significant
portion of traffic, disrupting the main walkway and causing safety hazards, noise and air
pollution. The City Center, where you could live is a key to achieving a sustainable City. This
is the main venue for meetings, center of the commercial diversity and cultural activities. The
large number of cafes and restaurants, a slew strollers and the large number of other
activities emphasize the importance of a healthy environment.

3.1. Places of Attraction

Inits2, 500 years of existence, Macedoni ads wel comi
embodiments. All of them T from Roman to Byzantine, from Ottoman to Yugoslav i have left
per manent traces on the city as is evsmieaiced by

cultures. Yet in addition to its strong historical associations, Skopje is a forward-looking city

offering an abundance of modern amenities and attractions.

Here one can find sleek modern hotels above the cobblestoned Ottoman streets, outstanding
neoclassical homes right around the corner from grand old Yugoslav-era buildings, red-
bricked Byzantine churches and rounded Turkish
brightly-colored new offices.

The concentrated complexity of Skopje today attracts visitors offering a great variety of things

to see and do, constantly reminding the public
to see are the Stone Bridge crossing the River Vardar, the Ottoman-era Old Bazzar (Stara
Charshija), and the Kale Fortress walls. In the sloping narrow streets of Stara Charshija one

feels the spirit of the old city with its small shops, mosques with their ceramic tiled interiors,

the outdoor bazaar and hamam that continues to exist from Turkish times. A short climb up

to the Kal e Fortress i's well rewar ded:; from th
centuries one enjoys a commanding view of the city and its surroundings.

The worl dbés goastat teastsone seciuded reatural lescape. Skopje has two i a

long, tree-lined park along the river and the forested hills of Mount Vodno which overlooks

the city from the southwest and offers excellent hiking and wilderness serenity. It is within

walking distance of downtown Skopje. The summit of Mt. Vodno is also crowned with the
enormous Millennium Cross that presides over the city. One gets even more magnificent
views of Macedoni ads Mi\ognb taa bbe relaah asing fulhlié¢ teanspod, i nt .

a cable car or own car.

Macedoni abds capital suggests something to suit
well-established hotels, restaurants and cinemas, as well as shopping malls with all the latest

fashion, and usually at lower prices than in Western countries. The city is a major regional

center for concerts, theatre performances, dance and sporting events, all of which frequently

feature well-known celebrities from abroad as well as the best in the neighboring countries.

The Sk oppiathetotad fumbrer of foreign tourist who attended the country in the past
four years, amounts to an average of 43%, while the share of foreign sleepover® is smaller
and amounts to an average of 37%.

Touri st ds c Ibrmall and deeliningsconiriluson to the overall economy (1.03% of
GDP in 2010), Regional comparison: a medium-term goal of 2%, and widening the tourist
offer. The country records a positive net balance in travel services, on the balance of
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payments (export of 197.3 mil. US$ in 2010, and import of 92 mil. US$), the industry is
dominated by small companies (99.7%) .

In first half of 2011, number of foreign tourist arrivals increased by 21.4 per cent (overall
increase of 6.6%).

Characteristics of the Tourists : About 60% of tourists stay in hotels (foreign tourists
dominate), Domestic tourists more likely to visit spa resorts, mountain and lake areas,
whereas foreign tourists dominate in visits to Skopje and non touristic areas. The main
categories in tourism turnover in 2009 were: Food (44%), Lodgings (20%), Beverages
(5.9%), Beer (5.8%).

Skopje tourists attractions: Warrior on a Horse - the main symbol of Skopje statue and
fountain in the centre of Macedonia Square. It is typically thought to depict Alexander the
Great, though it is not officially named for him. The Kale Fortress stands on the highest hill in
the Skopje valley and offers great views over the city. The oldest section of the fortress is
within the present day fortifications. The Stone Bridge - built in the 6th century by the
Byzantine emperor Justinian. Since then it has been the symbol of the city and every ruler
tried to leave a mark on it, even Skopje's last major who has been restoring it for 10 years
now. Gate Macedonia is a triumphal arch located on Pella Square. Parliament Building,
Built in 1933 by Viktor Hudak in modernistic style. Feudal Tower, It is not known when was it
built or what its purpose was. It probably served as a defence tower on a property of a
Turkish aristocrat. The Double Hamam was built in the middle of the 15th century by Isa beg.
It was used as both male and female bath, but unlike Daut Pasha Hamam where both parts
go parallel to each other, here the heating room is in the middle and the entrances are on the
opposite sides. Bedesten. The most precious goods, like silk, spices, jewelry and perfumes,
were sold in the bedesten, an object within the old bazaar, with gates which were closed in
the evenings so the goods would be protected. Evlija Celebija who visited Skopje during the
17th century wrote that the only bigger and more beautiful bedesten from the one in Skopje
was the one in Damascus. Clock Tower. Every bazaar in Macedonia has a clock tower, as
muslims had to close their stores five times a day to attend prayer. Working hours were
introduced in the old bazaar, and nobody had a chance to work and earn more than the
other, so the clock towers were buil t . Skopjeds clock tower is the
the Ottoman Empire, which show us the importance of Skopje as a trading center. It was built
during 1566-72. Bey's Tower. A 14m high residential tower from the 17th century, this is the
oldest building in Centar Municipality (central Skopje). Built for defense, with 1.5m thick
walls, a high door and small windows on the lower floors, the tower would protect the family
living here against all attackers. In the tower are the Mother Teresa memorial and the
National Museum shop. Daut Pasha Hamam. Daut Pasha was the grand vesir of East
Rumelia in the second half of the 15th century. He was based in Skopje and the legend goes
that he built the hamam (turkish bath) for the needs of his harem. Before he left, he donated
the hamam to the city. Aqueduct, It is still not known when it was built. Many people claim it
is from Roman times but it goes opposite of Skuj
It was probably built during Byzantine times and it is sure that it was still used during Turkish
times when it provided water for the public baths. Memorial House of Mother Teresa The
desire to pay respect to one of the most famous persons born in Skopje and Nobel prize
winner from Macedonia led to opening of the memorial house dedicated to Mather Teresa.
Mother Teresa was born and lived in Skopje until she was 18. The House is located in
pedestrian zone in the city centre. Holocaust Memorial Museum The museum is dedicated to
the Macedonian Jewish who lost their life in the Holocaust. It is located in the heart what was
once the city Jewish quarter, in the centre of Skopje.

Churches: St. Saviour Church, The church is tiny and it has a pleasant courtyard. It was built
in the beginning of 19th century on the site of a church destroyed in the 1689 fire (as you
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enter, turn right to see remains of the frescoes and the level of the earlier church). The
church is famous for its interior and wood carving. The iconscreen is work of Petre Filipovski
Garkata and Marko and Makarie Frckovski, the best wood artists in the 19th century in
Macedonia. The Church of St. Panteleimon in Gorno Nerezi is dedicated to St. Panteleimon,
the patron saint of physicians.lt is a small 12th century Byzantine church located in a
monastery complex. St . And rielocdtexr in thb Matka danyon along the west slope
of the Vodno Mountain. The medieval church was constructed in the 14th century. St
Dimitrija Church was built in the 18th century and relegated in 1886-95. It is certain that a church
had existed on the present grounds from the 13th century. According to an old myth, some
Ottoman pasha disrupted the church and converted it into his harem. This was Macedonian
orthodox cathedral church before the construction of the present-day cathedral church of St.
Kliment Ohridski. St. Kliment Ohridski Church - cathedral church -The construction of the
Macedonian Orthodox cathedral church, designed by Slavko Brezovski, began in 1972 and
was consecrated on 12 August 1990, on the 1,150th anniversary of the birth of the church
patron, St. Clement of Ohrid.

Mosques: Mustafa Pasha Mosgue. Stands on a plateau above the old bazaar and is one of
the most beautiful Islamic buildings in Macedonia. It was built in 1492 by Mustafa Pasha,
vesir on the court of Sultan Selim |. Sultan Murat Mosque, The biggest mosque in the
Balkans. It was built with money donated by the Sultan himself and when ever adjustments
or repairs were needed it was his responsibility (Sultan Suleiman the Great donated money
for the repairs after the fire of 1537, and Sultan Ahmet Il for the repairs after the fire of
1689). It was built in 1436. Ishak beg Mosque, (on the end of Bit Pazar). built in 1438 by
Ishak beg, a commander in the Turkish army. Isa beg Mosque. Built in 1475 by Isa beg. It is
the only seljuk mosque in Europe. The difference of this mosque is that it has two main
domes (two joined rooms). Jahja Pasha Mosque, i n t he beginning of Lair
the Bit Pazar.). Built in 1504 by Jahja Pasha, a commander in the Turkish army and son in
law of Sultan Bajazit Il and vesir on his court.

Otoman inns: Kapan Han. One of the three remaining Ottoman caravanserais still standing in
the old bazaar. Suli Han. An Ottoman caravanserai built in the first half of the 15th century by
Ishak beg. Kurshumli Han. The "Lead Inn" is the largest and the most beautiful of the three
remaining Ottoman caravanserais. It was built in 1550 by Mula Musledin Hodza, son of Abdul
Gani scientist on the court of Sultan Selikm II.

Bazaars and markets: Old Bazaar. Even though some parts of the old bazaar have been
destroyed to make streets and parking lots, it still is the largest one in the Balkans. It has
developed and changed during the centuries but it still has its original use as a shopping
place. The old bazaar was never used for living, it always was a shopping area and contact
zone of the Christian and the Muslim population as they lived in separate parts of the town. It
is a structure of many streets lined with small shops. The crafts were divided between the
Christians and the Muslims. All the shops used to be same size no matter if they belonged to
a Christian or a Muslim. Each street hosted different craft, and all stores from that craft were
on one street (for example gold street, shoes street, pots street, dress street, etc). The stores
were closed with wooden shutters which were lowered when the stores were opened and the
goods were displayed on them. The old bazaar was surrounded with markets. Hygienic care
was taken and different markets were placed on opposite sides of the bazaar (for example
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the food market was on the opposite side of the bazaar from the animal market; milk, milk
products and honey market opposite from the wood market etc). Beside the stores there
were other objects in the old bazaar too, like amams (Turkish baths), hans (hotels),
mosques, and some churches. The outside walls were usually were surrounded with stores
so no space would be wasted. Even today it is hard to spot some of this object. Bit Pazar.
the biggest of the food markets in Skopje. It begins where the bazaar ends and has existed
on the same spot for hundreds of years. A walk around can be fun, but you can also get
cheap fresh fruits, vegetables, salads, cheese, teas, spices and flowers. Another good food
market to visit is the Green Market (Zeleno Pazarce), near the Parliment Building and
Bunjakovec Market near the Cathedral.

3.2. Planning documents analysis

Sustainable urban transport Plan for City of Skopje (SUTP) The Plan for sustainable urban
transport system is the Cty 6s transport policy strategy inco
management strategies and solutions with the objectives of reducing congestion, reducing
dependence on private cars, favouring environmentally sustainable modes and vehicles and
improving public awareness on collective transport. The Plan includes experiences from
other European cities as well as practical examples and solutions for implementation of
relevant measures for sustainable transport in the City of Skopje. Sustainable urban
transport Plan for City of Skopje ( SUTP) was addopted in June 2011 and it is very important
document that will have long lasting impact on the City. It requires devotion and persistence
in implementation of the proposed sustainable measures. Some of these measures will be
implemented in a short period of time, but others (such as the building of rail urban public
transport) will require longer period of time. This SUTP is first such document in Skopje, and
of course it will need to be upgraded in the future in accordance with the ever changing
overall environment (economic, social, tehnological etc.) Nevertheless, the durability of the
implemenation of the sustainable transport measures is obvious and clear.

Other policy documents important for traffic and mobility issues are:

1 Skopje Sustainable urban development Plan is addopted in 2010 content the general
policy of sustainable development in transport system in the City.

1 Local ecological action plan ( LEAP) is addopted in 2011 with remarcable measures
in a field of transport and mobility as important issue in environment and quality of
life.

1 Sustainable Energy Efficiency Action Plan - adopted in 2012 as a main policy in
energy efficiency.

1 Master plan bicycle lines - plan for bike lines, standards and activities for promotion
the bike transport.

Supported by the Ministry of transport, a Transport Master Plan for Greather Skopje has
been ordered and recieved from the Spanish company IDOM in 2010. The key objective of
this document is to provide long-term guidelines and middle-term proposals for improvement
of t he <ci ti zdmtlesteritampds thé capitgl. Thvs strdtegic vision includes two
conceptual proposals for underground by-passes for the wider central area, in order to lower
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the level of present mixing of transit with ending traffic and releasement of some highly
burden street sections.

The overall urban planning strategy for the city has been adopted thru the General Master
Plan, released in 2002 and revised in 2013. The latest has been supported by a completely
new traffic study lightening the neccesary measures and activities towards a more
controlable and sustainable transport network. It has adopted the main directions embedeed
in the Transport Master Plan for Greather Skopje, with the neccesary upgrade of the public
transport, non-motorized transport modes, parking and accessability planning components.
Another study (2012) confirmed the validity of the Tram concept as a future public transport
back-bone mode for the highly burdened east-west travel direction, opening in the same time
the possibility for concession for the planned lines.

Aware of the shortages of the existing PT network an independent study is to be ordered
which should revise part of the urban and sub-urban lines primarily for the reason of more
effective coverage of the wider teritory of the capital.

4. Survey results

The individual consultation was addressed with a survey to the population in the City of
Skopje during December 2013. The consultation is framed into the European initiative aimed
at establishing a system for electric motorbikes to achieve more sustainable urban mobility.

1 The assessed individual consultation provides information on mobility patterns in the
city of Skopje, as well as the willingness of people to use an electric motorbike rental
service in the area. Thus, the present study could be the first step to analyze the
viability to establish such system in City of Skopje.

1 Two types of individuals, residents and visitors, were polled with very similar surveys,
having that for visitors somewhat fewer questions than the one for residents. The
survey was carried out individually and anonymous by the participants, with no
setbacks or problems during the process. In general terms, the population agreed to
take part on the survey, fulfilling thus the objectives according to the time for the
execution and the number of questionnaires.

4.1 Survey Data Collection

The survey carried out with the people who travel inside Skopje has as main objectives:

1 To find out the mobility practices of individuals who travel around Skopje,
differentiating between residents in the city and visitors / tourists. Thus, it is intended
to know the characteristics of these individuals' main journeys in the Skopje urban
area, that is, where they travel, the frequency and the mean of transport, and what
the purpose is.

1 To determine the assessment made by the citizens of Skopje and the visitors
regarding electric vehicles and their relationship with sustainable mobility.

1 To know the disposition of the inhabitants and visitors of Skopje to use an electric
motorbikes rental system in the city.

In order to carry out the current study, the survey was used as quantitative method to
acquire information. The survey was developed into two phases, answering thus each of
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them to the different needs faced throughout the research. A survey aimed at residents
in Skopje was carried out in the first phase, whereas visitors/tourists in the city were the
target group in the second stage.

The survey is a quantitative method to acquire information. It makes use of a pre-
designed questionnaire as support to gather data. Such acquired data have a primary
nature and they are utilized afterwards by the proper statistical techniques. The survey
aims at a sample which must be representative for the population submitted to analysis,
with the aim of knowing opinions, behaviors, characteristics, preferences or any other
specific fact.

The target population in the first phase of the research were all the residents with 10 years
old and more on a territory of Centre municipality.

The survey was realized by the Team consists of representatives of City of Skopje (
coordinator ) and Transport and transportation centers into State secondary profesional
schools Boro Petrusevski and Vlado Tasevski.

Surveys carried out mostly by:

9 face to face interviews (residents and tourists), and
1 on-line surveys.

For face to face interviews the pollsters were selected by the employees and students on last
year in DSU Boro Petrusevski and Vlado tasevski.

For on-line survey were used e mail data bases of the city of Skopje content the contacts
from administration, public enterprises, universities, youth associations and NGOs from
Skopje located on City center teritory. The On line survey was realized by Skopje team of
ELECTRA project.

The implemented questionnaires were daily delivered to the coordinator, being this in charge
of supervising and registering them, having the purpose of detecting possible errors and
guiding the team of pollsters towards the achievement of sampling goals, as well as
allocating the different areas to conduct the surveys.

The questionnaires were tabulated using the Microsoft Excel Software by the personnel in

charge of the task. In order to obtain the results and employing the proper techniques, it was
proceed to statistically work on the tabulated sheets, detailed in the next section.

How many interviews- Survey regarding the mobility and transport in the City should
cover at least 250 residents and 50 tourists for face to face interviews. The on-line surveys
were realised with 120 residents.

Geographical Coverage- Surveys was carried out on the territory of Municipality Centre
in the most frequented City center spots, such as the City Square, malls, bus and train
stations, hotels, tourist attractions.

For on-line survey there were used e mail contacts of person from administration, public
enterprises, universities, youth associations and NGOs from Skopje located into City center
teritory were used.
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When - The surveys (on i line and face to face) were carried out during 2 weeks in
December 2013.

How to create the sample - The target population were all the residents with 10 years
old and more on a territory of Centre municipality. Making use of the information derived
from the State statistic Biro, Census 2002, we find a population size of 82604
inhabitants, being those distributed as follows:

Men/% Women/% Total/%

Under 16 8036 7495 15531
9,7 9,0 18,8

16-35 12604 12468 25072
15,2 15,0 30,3

36-55 11187 12122 23309
13,5 14,6 28,2

Over 55 8229 10463 18692
9,9 12,6 22,6

Total 40056 42548 82604

With the aim of better adjusting the sampling to the characteristics of the population, the
sample was divided into the above mentioned categories. The number of sampling
elements for each category is proportional to the size of the category within the
population.

The concrete semple for face 1 to i face was as following:

Inhabitants Tourists
Age Male | Female | Total | Male | Female | Total
Up 16 30 25 55 2 0 2
16-35 29 34 63 15 20 35
36-55 37 36 73 16 13 29
Over 55 34 31 65 1 6 7
130 126 256 34 39 73

About toursist semple having in mind that the sampling size was predetermined with 50
persons we did not make any statistical analuze we use of a simple random sampling.

The surveys were carried out on 370 rezidens and 73 tourists.
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For on-line survey sampling was used random sampling from e mail data bases of the
city of Skopje content the contacts from administration, public enterprises, universities,
youth associations and NGOs from Skopje located on City center teritory.

The surveys were carried out at street level between the 05" December and the 20" of
December 2013, among randomly selected persons by a team composed of 10
pollsters.

The face to face surveys were conducted in mornings and afternoons, with the aim of
covering a larger field of population, city highlights, for obtaining thus more
representative results.

4.2 Results Obtained

CHARACTERISTICS OF THE RESPONDENTS TO THE SURVEY

Participation according to sex and age groups

Among the individuals who were polled residents in the city of Skopje, 46% were men and
54% women. According to the age groups, the surveys were conducted with 54% of persons
from 36 to 55 years old, 35% of individuals from 16 to 35, 11% over 55 and 1% under 16
years old.

Gender Age
® Male mFemale mupl6 m16-35 m36-55 mover55
11% 0%

Participation according to the employment situation
56% over the total of residents who were polled came out as employees, 21% students,
10% retired people, 3% self-employed people,49% unemployed and 3% as housewives
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no reply
other
housewife
student
retired m Seriesl
unemployed

self-employed

employee

50 100 150 200 250

o

Participation according to the income level

Regarding to the survey respondents' annual incomes, they are distributed as follows: 92%
of individuals declared having incomes under 20.000 euros, 4% between 20.000 and 40.000
and 4% did not declare their incomes.

Annual Income

m<20.000 m=20.000-40.000 >40.000 mno reply
449

INFORMATION ON JOURNEYS INSIDE CITY OF SKOPJE
According the most frequent daily journeys inside Skopje of more than five minutes duration,
most of them take place in the Skopje city center .

Journey frequency

Out of a total number of journeys in the city by the residents, the half take place every day
(five days a week), and almost the forth part, 24%, once a week. The journeys which take
place 7 days a week represent 6%, and 2% those carried out one a month. Moreover, we
observe the existence of 6% of journeys which take place with different frequency.

16
INTELLIGENT ENERGY

* g x
EUROPE
, - Co-funded by the Intelligent Energy Europe

Programme of the European Union




le.
@&9 c.
Electric City Transporti Ele.C.Tra. Tra.

Regarding the main journey, the first, 96% of respondents do it every day (five days a
week), and 10% once a week. Other different frequencies to those described in the question
are performed by 4% of resident respondents.

The second journey takes place with a "daily" (five days a week) frequency by 42% of
respondents, and "once a week" by 21%.

The third journey is usually done once a week, for 62% of cases, and the fourth "once a

week" too (49%).

Journey intention

The main intention over the total of the journeys by the residents is "work", for 27% of the
cases, followed by "leisure", with 22%. Third we find those journeys caused by the "school",
which represent 13%, and the fourth, the same percentage for those intentions related to the
"back home" and "other". The option "go shopping" is chosen by 9% of the cases. Finally, the
least frequent intention over the total of journeys is "visiting something", with a representation
of 5%.

Dealing with each type of journey, "work" remains as the main intention for the first, with a
representation of 39%, followed by "school" 22% and "leisure" 18%. The other options are
minor. For the second journeys the main intention is "leisure", for 29% of the cases, followed
by "back home", with 24%. The third journey takes place to a greater extent by intentions
related to "leisure”, 27% of the times, and "go shopping", with 22%.

The fourth journey has as main aim "back home", for 44% of cases and next "leisure", with

22%.

Transport used in the journeys

The most common mean of transport, in general, was " pri vat e ¢ ar dnost
common option for travel is public transport. The least utilized means of transport are the
"motorbike", the "bicycle" and the "scooter" , but also on foot.

Breaking down the 4 established journeys, for the first journey the option "private car" is still
the one most utilized by the residents (41%). Next the main means of transport are the
"public transport" (39%) . The other means count with a very similar participation to that
explained for journeys in general.

The second journey is usually done by "car" (52%). The secound mean is by foot 26% and
the public transport (14%).

The third journey makes use mainly of the "car" (62%), and also "on foot" (18%).

The fourth journey is usually done "by car" (67%) and by "public transport" (13%), and third

is the "by foot" (13%).

Trip 1 - Frequency Trip 1 - Transport
Hl 2 m3 m4 m5 H]l N2 B3 M4 B5 BG W7 W8

0% o
4% 2%

1% 0%

17
INTELLIGENT ENERGY

* -
*
EUROPE
, - Co-funded by the Intelligent Energy Europe

Programme of the European Union

he

S

€ (



Electric City Transport i Ele.C.Tra.

le.
b c
Tra.

Trip 2 - Transport

Nl M2 W3 M4 W5 W6 W7 W8

4% 0%

4%
0%
0%

Trip 2 - Frequency

Nl m2 w3 mdms

Trip 2- Purpuse

H]l m2 m3 W4 m5

Trip 3- Transport

H]l m2 m3 m4 m5 m6 m7 m8

18% 2% 0% 160,

2%
0%
0%

Trip 3 Frequency

m]l m2 m3 m4 m5
5% 10%

18% 7%
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Trip 3 - Purpose

ml m2 m3 m4 m5

5%

12%

Trip 4- Transport

m]l m2 m3 m4 m5 m6 m7 m8

13% 2% 0% 15y

0% 5%
0%

Trip 4- Frequency

ml m2 w3 m4 m5

13% 4% 79

Trip 4- Purpose

ml m2 m3 m4 m5

7% 0%

Causes of annoyance in the daily journeys
The residents in the city of Skopje declare that "traffic* and the "lack of parking" are the two

things that bother them the most, being the first cause mentioned. It should be noted the third
option, of the residents in Skopje feel annoyed by "buses too crowd" in these journeys. They
complaint far less about the "dirty public transport".
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OWN VEHICLE

Alternatives to the own vehicle
When the visitors/tourists are inquired about alternatives to the use of the

reply negatively, vs. 33% who affirm that they thought about it.

own vehicle, 49%

Have you ever thought alternative solutions to the
possession of the car?
| Seriesl
49
33
9
3
0 0
N ..

YES No car sharing  car rental leasing other

Among those who responded affirmatively to the previous question, 9%
solution "rent a car", and 3% marks the option "leasing".

mention as a

According to the question if they thought in alternatives to the use of the own car to travel in

the city, 19% answer yes, whereas the other 88% do it negatively.

Among those who answered affirmatively, 10% choose "share a car" as an alternative. The
options "rent a car" and "leasing" are only selected by 9% of those individuals.
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Alternatives to the use of the own motorbike/ scooter
Responding to the question about their consideration of alternative solutions to the use of the

own motorbike/scoter, 24% replied affirmatively, whereas 52% said never having thought
about any solution. Among the respondents who positively replied, 7% pointed out as
alternative the option "share a motorbike", whereas the other 2% expressed their preference
for "leasing".

Have you ever thought alternative solutions to the
scooter use

m Series1

Yes No scooter leasing other
shering

Ownership of motorcycle/scooter
Among the respondent residents, 3% affirm to own a motorcycle or a scooter, vs. 97% who
do not have any.

Do you possess a motorcycle/scooter

mYES mNo

3%

Alternatives to the use of the own motorcycle/scooter
Those who do consider any alternative prefer "scooter shering”, 5% of the cases, to those
exposed in the item, 3% for leasing.
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PUBLIC TRANSPORT

Use of public transport
73% of the residents in Skopje affirm to make use of the public transport, vs. 27% who do not
do it.

Do you use public transport”

Eyes WNO

Reasons for not using it

The reasons given by the individuals to not use the public transport are the "long waiting
time", among 22% of these, the "very long time route" (8%), "stops far away from home or
work" (5%) and "too many people in the public transport" (3%).

The option with more marks was "other reasons. Analyzing this motive, we realize that the
most important reason to not use a mean of public transport is that "they do not need them",
as affirms "not covering their itinerary", "prefer walking" and "bad schedules”, "prefer using
the bicycle" and "prefer using the own car".

Main constrains:

T Increase in car traffic: traffic network congestions, traffic jams and long trip to
destination

Lack of charging infrastructure

Lack of use on EV

Low information level regarding real features and benefits of e-vehicles

Lack of parking

E E ]
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other
. _—
too crowded public transport
. __
too long travel time
.. . __
too long waiting time
big distances from bus stop to —
home/workplace
0 5 10 15 20 25 30

m Series3
m Series2

m Series1

The use frequency of the public transport

The use frequency of the public transport by the users is mostly "every day" (27%).
"Once a week" is used by 9% of users, and "once a month" (18%) and "several times a
month" by 11%. The less marked options are "with less frequency" (13%).

How often do you use public transport
m Seriesl M Series2
27
18
13
9 11
-
Everyday oncea more more Once a More
week timesa  timesper month rarely
week month
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Electric vehicle assessment

Use or not use of electric vehicles
90% of the respondent population affirms not having used an electric vehicle, whereas 10%

have done it.

Have you ever used an electric vehicle

mYes mNo

Five aspects count for the valuation of the electric vehicle by the side of respondents,
cost, speed, comfort, safety and parking.

Referring to the cost, is should be noticed that 28% of respondents assess it with the worst
scoring (low). 14% think that the cost is "enough”, and 11% consider it as "appropriate". As
"good" or "excellent" is only assessed, respectively, by 6% and 2% of respondents.

The speed is considered "appropriate” by 25% of respondents, other 25% assess it as
"enough" and "low", as 12% see it as "good" and "excellent".

In relation to the assessment, the comfort obtains "appropriate” by 28%. 11% marks it with
"enough" an 2% 'cdnsiders it "goodd and "excellent". The safety gets practically
the same marks than the previous item. As for the parking 13% consider it "appropriate",
32% mark it below and 20% above.
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Cost

mlow msufficient mdiscreet mgood mexcellent

Speed

3%

mlow msufficient mdiscreet mgood mexcellent

Confort

3%

mlow msufficient mdiscreet mgood m excellent
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Safety

mlow msufficient mdiscreet mgood mexcellent

4%

Parking

mlow msufficient mdiscreet mgood mexcellent

5%

7%

Mode of use of an electric vehicle service

Facing toward a service for using electric vehicles in the city, the mode of cost that the
respondents consider more appropriate is the "purchase of the vehicle", 24%, the "monthly
leasing" is chosen by 24%, and the "leasing based on driven distance" by 18%, and the
"shared use with more people in the vehicle" represent 8% of the answers. In addition, 34%
of respondents do not know or do not answer the question.

26
a !NTELLIGENT ENERGY -

EUROPE
, - Co-funded by the Intelligent Energy Europe

Programme of the European Union



Electric City Transporti Ele.C.Tra.

le.
C.
Tra.

Which cost of the service would you find suitable about the use of electri
scooters/cars/bicycles in your city?
= Seriesl == Series2 Series3 = Series4
34
24
Leasingona Leasingbased Complete Sharing  Others, please  No reply/I
monthly basis on distance  ownership specify R2y Qi
travelled

Benefits of a rental service for electric vehicles

The main benefit noticed by the respondents in relation with the availability of a rental service
for electric vehicles or bicycles in Skopje, is the "reduction of polluting emissions". Thus, 60%
of respondents choose this option. Next, "not fuel costs" 28%. And 12% remain with the

option "don't know or no answer".
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Incentives for using an electric vehicle service for daily journeys

The main incentive to use an electric vehicles service in the respondents’ daily journeys in
the city is the "discount to purchase electric vehicles". 32% of those thought like that.
Second, they found inspiring the "removal of local taxes to owners" of these vehicles (18%).
"Granting environmental bonuses" appears the third with 14%, and the option "remove
emissions taxes to owners" of electric vehicles was 11% over the total of the answers. It

should be noticed that 22% of respondents said "not reply", or did not answer.
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Incentives

3%

Interest to use an electric motorbike/scooter rental service
Referring to the willingness of the respondents to use an electric motorbike/scooter rental

service in Skopje, the top option was "probably”, with 34% of the answers. 15% of the
choices were for the option "I would never use the service". The option "not sure" covers
10% of the answers, and the last are "sure" with 31% and "probably not" with 10%.

SUSTAINABLE MOBILITY

Advises shared by citizens in order to achieve sustainable mobility

The last question of the survey expected to collect advises from the respondents in order to
develop more sustainable mobility. Having into account the fact of being an open question,
each person answered differently.
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Sustainable mobility

A model of sustainable mobility would be one in whose means of transport consume the
least energy and produce less pollution per km travelled and passengers have greater
recognition (travel on foot, by bicycle, collective transport and shared car) is the top
opinion with 49% of the answers.

Other alternative fuels and other technologies (natural gas, Liquefied Petroleum Gas
(LPG), Bioethanol (alcohol), biodiesel) that allow a different motorization (electric and
hybrid vehicles) is the secound opinion with 17% of the answers.

Sustainable mobility priorities:

ASustainable mobility (walking, bike, car sharing) - 49%
ADifferent motorization (electric, hybrid) - 17%

ASustainable (green) transport infrastructure: - 17% (for tourists)
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VISITORS/TOURISTS

CHARACTERISTICS OF THE RESPONDENTS TO THE SURVEY

Among the 73 respondent visitors/tourists individuals who were polled in the city of Skopje,
45% were men and 55% women. According to the age groups, the surveys were conducted
with 56% of persons from 36 to 55 years old, 30% of individuals from 16 to 35, 11% over 55
and 3% up 16 years old.

Gender

m Male mFemale

Age
Hupl6 m16-35 m36-55 mover55
3%

28% over the total of respondent visitors came out as employees, 11% students, 5%
unemployed, 10% both pensioners and self-employed people, and 3% housewives.
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m Series1

Breaking down the sample by income level, it was obtained that 28% of people counted
with annual incomes less than 20.000 euros, 6% belonged to individuals with annual
incomes between 20.000 and 40.000 euros, respondents with higher incomes than
40.000 euros were 0,7%, and 18% of the people did not share this information.

m Seriesl

<20.000 20.000 ¢ >40.000

40.000 no reply

INFORMATION ON JOURNEYS INSIDE SKOPJE

Journeys inside Skopje of more than five minutes duration
Origins and destinations
Referring to the most frequent daily journeys inside Skopje with more than 5 minutes

duration made by visitors/tourists, the City Center and the areas Shopping Centers .
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Intentions of the journeys
The main intention over the total of the visitors'/tourists' journeys is the "leisure”, 52% of the

cases, followed by the "work", 38%, being 5% for the option "go shopping".

Purpuse

ml m2 m3 m4 m5

0%

5%

Transports used for the journeys
In general, the favorite transport to travel in the city was " public transport ", with 62% of the

cases. The use of the "car" appears as the second used the most, 24% over the total of the
journeys. Next the "by foot", with 14% represents the third mean of transport mentioned the
most. Bicycles and/or scooters were not used in any of these journeys.

Transport

H]l m2 m3 4 m5 w6 m7 m8

0%

0% 0%
0%

0%

32
INTELLIGENT ENERGY -

EUROPE
, - Co-funded by the Intelligent Energy Europe

Programme of the European Union



Electric City Transport i Ele.C.Tra.

le.
b c
Tra.

ELECTRIC VEHICLES

Use of the electric vehicle

27% of the respondent visitors affirmed that they had used an electric vehicle at least once,
against 73% who denied having done it.

Have you ever used an electric vehicle

mYes mNo

Electric vehicle assessment
Concerning the cost, 6% assess (low) it with the worst score, while 32% assess it as "good"

and discret and 11% as "excellent".

mlow msufficient mdiscreet mgood mexcellent

Cost

INTELLIGENT ENERGY

’EUROPE

ol

Co-funded by the Intelligent Energy Europe
Programme of the European Union



Electric City Transport i Ele.C.Tra.

The speed, comfort and safety are the most valued aspects of electric vehicles.

Speed

mlow msufficient mdiscreet mgood mexcellent

1% 6%

Confort

mlow msufficient mdiscreet mgood mexcellent

1%

Safety

mlow msufficient mdiscreet mgood mexcellent

7%

Electric vehicles perception by citizens

(0]

O oo

Strengths: speed, comfort, safety, parking

Weaknesses: Lack of awareness, high cost (28%)
Critical issues: "battery charging" (58%), "tricky parking" (17%), "danger of theft" (7%)
Benefits: reducing emissions (52%) and have no fuel expenditures (33%)
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Parking

mlow msufficient mdiscreet mgood mexcellent

4%

Parking is the item that has a more equal distribution in terms of the different response

options.

Use modality of an electric vehicle service
In relation to the cost modality preferred by the visitors to use an electric vehicles service,

45% opted for the "purchase of the vehicle", 20% for the "leasing based on distance
traveled", 18% by the "car sharing", 10% for the "monthly leasing" and the remaining 7% "do
not know or no answer" the question.
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Annoyances/concerns regarding the use of electric vehicles
Referred to the question of what would or would not concern regarding the use of electric

vehicles in Skopje, visitors / tourists stated that the main concern or annoyance was the
"battery charging" (58% of responses). In order of importance, the other concerns raised
were the "tricky parking", with 17%, followed by "not being aware of this type of vehicles",
with 11% and the "danger of theft" at 7%. 6% of respondents did not answer this question.

Bottlenecks

1 General lack of knowledge regarding e-mobility
1 Lack of information

T Lack of infrastructure

1 Lack of knowledge and awareness
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Benefits of a rental system for electric vehicles

More than half of the benefits of a rental system for electric vehicles, being those reported by
the visitors, relate to the "lower emissions” (52%). 33% of the responses correspond to the
"no fuel costs", and from afar are "lower noise in the city", at 7% of the cases, and "lower
road tax", by 5%. Finally, those who "do not know or no answer" represent 2% of the
responses
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Interest to use a rental system for electric motorbikes / scooter in their

towns

A majority of visitors / tourists (36%) are willing to use a rental system for electric motorbikes
in their hometowns. Specifically, 37% ensures that they would use the system, and 13%

state that they would probably use it.

SHARING SYSTE
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Citizens' advises to be followed to achieve sustainable mobility

The main advices that the visitors / tourists mentioned were, first,a model of sustainable
mobility would be one in whose means of transport consume the least energy and produce
less pollution per km travelled and passengers have greater recognition (travel on foot, by
bicycle, collective transport and shared car) with 58%, alternative fuels and other
technologies (natural gas, Liquefied Petroleum Gas (LPG), Bioethanol (alcohol), biodiesel)
that allow a different motorization (electric and hybrid vehicles) with 13% and Sustainable
(green) transport infrastructure: greenways and foreshoreways, bikeways, busways, railways
with 17%.

Sustainable mobility
F

E 4y
0%

In general, the respondents give some comments which show that using electrical vehicle is
a new approach in the transport in Skopje, give chance for new businesses, decreasing of air
polution, using ecological vehicles for wellbeing of the environment. On other side, they
pointed out that electrical vehicles are more expensive than classic one, that it is big
investment but with development of that market they believe in decreasement of the prices,
the most of respondents did not use the alternative solutions and did not go by foots, and
they will rent scooter if the rent place is near by their home.

The survey for mobility in the City of Skopje was done with an individual personal
consultation addressed to a population of individuals of two types, residents in the city of
Skopje, on territory of Municipality Centre, and visitors or tourists. The surveys for both
populations were analyzed separately, results that we introduce in two modules.

The polled resident population was male 46% and female 54%. More than a third of
respondent residents were employees, and students a quarter of them. The annual incomes
of the respondents are mainly less than 20,000 euros, in almost half of the cases. A third part
of the respondents did not answer this question.

The most relevant information about journeys inside Skopje of more than 5 minutes duration
reveals that most of these have as their origin, and especially, as their destination the Skopje
city centre . The frequency with which they make this type of journeys is usually five days a
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week , mainly for work , leisure and education . The most common mean of transport, in
general,was"pr i vat e c a rnosttommon sptian éontrével is public transport. The
least utilized means of transport are the "motorbike", the "bicycle" and the "scooter" , but also
on foot.

The residents in the city of Skopje declare that "traffic" and the "lack of parking" are the two
things that bother them the most, being the first cause mentioned. It should be noted the third
option, of the residents in Skopje feel annoyed by "buses too crowd" in these journeys. They
complaint far less about the "dirty public transport".

According to the question if they thought in alternatives to the use of the own car to travel in
the city, 19% answer yes, whereas the other 88% do it negatively.

According to the question if they thought in alternatives to the use of the own car to travel in
the city, 19% answer yes, whereas the other 88% do it negatively.

The public transportation is mostly used of the residents, 73% of the residents in Skopje
affirm to make use of the public transport, vs. 27% who do not do it.

The reasons given by the individuals to not use the public transport are the "long waiting
time", among 22% of these, the "very long time route" (8%), "stops far away from home or
work" (5%) and "too many people in the public transport” (3%). The option with more marks
was "other reasons. Analyzing this motive, we realize that the most important reason to not
use a mean of public transport is that "they do not need them", as affirms "not covering their

itinerary", "prefer walking" and "bad schedules", "prefer using the bicycle" and "prefer using
the own car".

Finally, the advices given by the residents in Skopje to develop a more sustainable mobility
in cities are using the bicycle, the public transport and walk more.

The visiting population who was interviewed among the 73 respondent visitors/tourists
individuals who were polled in the city of Skopje, 45% were men and 55% women. According
to the age groups, the surveys were conducted with 56% of persons from 36 to 55 years old,
30% of individuals from 16 to 35, 11% over 55 and 3% up 16 years old.

The annual revenues representatives for the visitors are less than 20,000 euros (28% of the
cases). And 18% of them did not answer this question.

The same as happened with the residents in the city, the journeys inside Skopje of more than
5 minutes duration have the main origin and destination in the City Centre .

The main intention over the total of the visitors'/tourists’ journeys is the "leisure”, 52% of the
cases, followed by the "work", 38%, being 5% for the option "go shopping".

In general, the favorite transport to travel in the city was " public transport ", with 62% of the
cases. The use of the "car" appears as the second used the most, 24% over the total of the
journeys. Next the "by foot", with 14% represents the third mean of transport mentioned the
most. Bicycles and/or scooters were not used in any of these journeys.
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Referring to the use of the own vehicle, and in particular the car, 49% reply negatively, vs.
33% who affirm that they thought about it.

Responding to the question about their consideration of alternative solutions to the use of the
own motorbike/scoter, 24% replied affirmatively, whereas 52% said never having thought
about any solution. Among the respondents who positively replied, 7% pointed out as
alternative the option "share a motorbike", whereas the other 2% expressed their preference
for "leasing".

Finally, the advices issued by the visitors in Skopje to develop more sustainable mobility in
towns are, in order, the use a model of sustainable mobility would be one in whose means of
transport consume the least energy and produce less pollution per km travelled and
passengers have greater recognition (travel on foot, by bicycle, collective transport and
shared car).

Popularity of electric vehicle observed in the surveys
Popularity or perception of electric vehicles finding are as following:

1 upto 16, they know about electrical scooters but have not any experience
1 from 16- 35, have some experience

1 from 36-55, are well informed, and

9 over 60, are not informed

Referring to the electric vehicles, 90% of the respondent population affirms not having used
an electric vehicle, whereas 10% have done it.

The assessment made by the residents about the electric concerns five aspects, being the
worst score for the cost, and safety and comfort on the top. It also emphasizes a high
percentage of people who do not value these aspects because they do not know them . This
lack of awareness was greatly reduced among those who have ever used an electric vehicle.
In a service to use electric vehicles the cost mode they consider as most appropriate is the
purchase of the vehicle, with double responses that the second option, the monthly leasing.

They estimate among the main benefits the reduction of pollutant emissions from these
vehicles (60%) and not having fuel costs (28%). And 12% remain with the option "don't know
or no answer".

The incentives that would motivate them to use a system of electric vehicles for their daily
journeys are mostly the discounts when purchasing electric vehicles (32%) and the removal
of local taxes to the owners (18%).

Referring to the willingness of the respondents to use an electric motorbike/scooter rental
service in Skopje, the top option was "probably”, with 34% of the answers. 15% of the
choices were for the option "I would never use the service". The option "not sure" covers
10% of the answers, and the last are "sure" with 31% and "probably not" with 10%.

The visitors for the electric vehicles, 27% of the respondent affirmed that they had used an
electric vehicle at least once, against 73% who denied having done it.
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For a use service of electric vehicles the visitors find more appropriate cost mode the
purchase of the vehicle, as well as the residents, thus 45% of them choose this option. 20%
for the "leasing based on distance traveled", 18% by the "car sharing", 10% for the "monthly
leasing" and the remaining 7% "do not know or no answer" the question.

The visitors say that the main concern they may have in relation to the use of electric
vehicles is the battery charging (58%), as was the case with the residents. In order of
importance, the other concerns raised were the "tricky parking", with 17%, followed by "not
being aware of this type of vehicles", with 11% and the "danger of theft" at 7%. 6% of
respondents did not answer this question.

The most important benefits identified in the research are the same than those targeted by
the residents, reducing emissions (52%) and have no fuel expenditures (33%).

Regarding the interest to use a rental system of electric motorbikes in their towns, 36% state
that they would and probably.

Comments and suggestions by respondents
- Itis the new approach in the transport in Skopje

-It is chance for new businesses
-It is big investment but with more purchesters less prices
-Air pollution will be decreased

- They need more ecological vehicles and they want to use them for wellbeing of the
environment

-The most of respondents did not use the alternative solutions and did not go by foots
-They did not need electrical scooters

-They will not drive them during winter

-It is cheeper with bike

-They will rent scooter if the rent place is near by their home

-They believe that the costs for fuels will be decreased

-The citizens have not income to by the electricarcars which are expencive

-This vehicles can help in development of tourism

-Just in this moment when the air is so poluted we need that vehicles
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5. Infrastructural and service network

By the General Urban Plan of the City of Skopje from 2004 (the GUP was revised in 2013
and it is prepared for a new traffic study), recommendations for hierarchical traffic network
are defined, in order optimal exploitation of the existing traffic network to be provided. In
order this optimization to be accomplished, the traffic infrastructure is not the only necessary
segment. Besides the traffic signs and traffic lights, the introduction of sophisticated traffic
management elements is necessary i.e. intelligent transport systems for traffic management
and control.

According to the GUP of the City of Skopje, the primary traffic network in the City consists of:

9 Fast main streets (coloured black), in the GUP named as "transit street" or express
urban roads/ express streets

Main streets (coloured green), in the GUP named as "magistral streets"

Collector streets (coloured green)

= =

The primary traffic network is exclusively intended for the dynamic traffic. The station traffic is
organized through parking spots which are accessible from the secondary traffic network.
The primary traffic network consists of sections and crossroads. The crossroads are the key
element of the system regarding the overall capacity and the service level as well as the
traffic security.

For longer period of time the City has stagnated in investment in transport infrastructure,

particularly in its modernization. The maintenance costs for the signalization are high so: in
2009 approximately 400,000.00 denars a month are allocated for the maintenance of the old
systems for traffic regulation, until 2008 about 300.000,00 denars had been allocated for
electricity consumption of the equipment installed at crossroads, which in 2009 had dropped
by 10 times after the installation of new equipment. The expenses for the spare parts for the
old equipment amounted to an average of about 200 to 300,000 denars annually.
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Roads and highway network:

AE-65 (Kosovo - Blaze - Skopje - Tetovo - Kicevo - Trebenista - Ohrid - Bitola - Medzitlija - R.
Greece) that overlaps with parts of national roads M-3, M-4 and M-5 corridor for road traffic
in direction north-south;

AE-75 (Republic of Serbia - - Kumanovo - Veles - Virgin - R. Greece) which overlaps with the
national road M-1, a corridor for road traffic in north-south direction;

AE-871 which overlaps with the national road M-2: (Bulgaria Deve Bair-Kumanovo and
Veles)

From TEM systems (Trans - Europe - Motorway) pass the following highways: Kumanovo-
Petrovec - Veles -Gradsko - Negotino - (to Demir Kapija) Skopje - Petrovec and Hipodrom-
Miladinovci: Skopje (Saraj) - Tetovo.

Railway Traffic. There are two railway lines in Skopje: Tabanovce Skopje - Gevgelija,
General Jankovic - Skopje and Veles - Bitola - Kremenica (145,6 km), which despite the
national road character within the state, have international character. The other lines: Gjorce
Petrov - Kicevo, Bakarno Gumno - Sopotnica, Gradsko - Shivec, Kumanovo - Beljakovci,
Veles - Kocani Zajas - Tajmiste have a regional character, while the lines from Skopje node
are of local importance.

Air transport - Airport Skopje - Alexander the Great, serves as a major hub for international
air traffic in Republic of Macedonia. In Skopje there is a sports airport located in Stenkovec.

Pedestrian movements. The city uses the pedestrian zones of the Skopje s Old Bazaar, the
Square Macedonia and the street Macedonia connected with the Trade center and form a
single unit used and made only for pedestrians. In the settlements of Jane Sandanski and
Kapistec the pedestrian areas are well designed and used. A larger area for pedestrians is
the City Park where the path for pedestrians located on the right bank of the river Vardar is
also used. On the quay on both banks of the river Vardar there are long walkways.

Bicycle traffic. Bicycle paths in Skopje has been built only in parts of the primary roads,
mainly on boulevards Partizanski Odredi, Alexander the Macedonian, llinden, Goce Delchev,
Kuzman Josifovski-Pitu, Jane Sandanski, Nikola Karev. There is also a bicycle path on the
right bank of the Vardar River (2km), which allows recreational use of bicycles. In 2009 the
project for renting bikes from the points of the city parking in municipalities Center,
Aerodrom, Karpos and Gjorce Petrov was carried out.

Public urban and suburban traffic in Skopje is organized as a linear transport of passengers
and buses are the basic vehicle. JSP Skopje and 2 private firms.

Millennium cross cable car connects Sredno Vodno with the Millennium Cross and has 28
cabins for 8 people and 2 VIP cabins for 4 persons. Gondolas on the outer side are equipped
with holders for bicycles. The route of this, new city attraction is 1,750 meters long and
climbs slightly from 570 m above sea level of Sredno Vodno to 1,068 m of the Millennium
Cross.
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5.1. Local public transport service in the interchange nodes

In 2011, the public transport lives its renaissance, the old city buses were replaced with 84
new buses, built in Ukraine. Later that year, the 220 double-decker city buses for local
transport in Skopje were bought. It is tourist attraction because there are old fashion model
as they were used in early 60s. The public transport is most popular transport mode and in
2012 with about 50.000.000 passengers. Supported by City of Skopje there is free traveling
with public transport for persons over 62/64 age and for children up to 6 also. The inner City
is zone 1 with ticket price 35 denars in the JSP buses and 25 denars in the private buses.
You can buy the one way ticket, weekly or monthly pass in the JSP ticket outlets or in the
buses. More info can be found on www.jsp.com.mk

In fact, local officials in Skopje acknowledge that the main reason for the dramatic decrease
in public transport ridership can be attributed to the decrease in quality and comfort of
services offered. The drop in ridership has also reduced revenues of public transport
operators, which in turn led to a further deterioration of assets and infrastructure. In addition,
private bus operators were allowed to enter the market in 1994, and they entered in direct
competition with the publicly run buses.

Only recently has the City become more engaged in the renewal of its public transit fleet, and
has contracted with a Chinese company for the purchase of 200 new double-decker buses.
100 of these have already been delivered and are operating in the City. They are very
popular with residents and visitors, as they are both comfortable and attractive.

In addition, to improve the quality of services offered, the PTE is now providing higher quality
information to riders. An effort was made to provide timetables with the arrival of buses at
most bus stops, and 10 electronic information displays were installed on the bus stops along
the longest bus lines -- 2 and 5. In addition, GPS devices were installed on 30 vehicles, and
a monitoring center was established and equipped with appropriate software for monitoring
and control Despite these positive developments though, a considerable number of buses
are old, energy inefficient, and polluting (see image below). The majority of those old buses
are run by private operators, running routes both within the city and connecting to suburban
and ex-urban communities. With suburban commuter buses included, the stock of public
buses in Skopje was 617 in 2008. Of these, 357 were run by the City of Skopje, and the rest
were run by private operatorsWhile the City plans to completely renew its fleet by 2014,
private operators seem to be less keen to do so. They usually run busy routes, and they
keep ticket prices slightly lower than the City run buses. Local authorities intend to address
this issue by creating an integrated public transport system, with clear planning of routes,
with single-priced tickets that can be used in all buses.
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5.2. Involvement and Impact of European financing

Skopje participate in few EU projects focused on traffic and mobility issues. The first one was
TRANSPOWER project (2006-2009) funded by EU FP6 program, were Skopje administration
prezented and learned about sustainable measures in transport. Another very important
project was RENAISSANCCE project ( 2008 1 2012), funded by EU FP7 program . In the
frame of this project City of Skopje implement the following measures: preparing the
Sustainable urban transport Plan,Pilot instalation of Traffic Management Centre,
Implementing the Real time passenger information system and GPS system, retrofiting the
buses from diesel to CNG.

The measures were the initial and pilot activities, staretd in 2009, and were example for
creation of general city policy for transport development, based on sustainable principles.

The initial pilot phase for traffic management implementation covered by EU CIVITAS
RENAISSANCE project initiate extra funding from EBRD grant have helped significantly to
upscale these Measure. The additional 2,6 billion Euro from EBRD will cover the
implementation of adaptive traffic management system in Skopje. The TMCC will covered
120 intersections, Control centre equipement, fibre optic instalation and conection, VMS,
Video and CCTV System, etc.The tender procedure for General contracting for adaptive
traffic control and TMCC is on going. Signed the contract with MIZAR for OMNIA/UTOPIA
SW for additional 70 intersections. Consultancy contract signed for support in TMCC
implementation and adaptive traffic control system instalation. The consultancy contract for
Twining for TMCC organization, maintenance and operational experience exchange with
other EU cities is in signing stage. The measure is consisted of the following components:
applicaton of information technologies and the latest achievements in urban traffic
management systems (adaptive urban traffic control which is responsive to traffic flow
changes). The main functions of TMCC will be to process the traffic data in real time, to
manage the traffic lights at the intersections in open network, to monitor and surveille the
traffic flows, and to give priority to Public Transport Vehicles (PTV) on signalized
intersections.

5.3. E-charging station
On 09™ of July 2015 the Mayor of the City of Skopje Mr. Koce Trajanovski and the director of

the PE nCiitSyk ohfpgreloi nMy . Borche Jakimovski -officia
charging station in Skopje, located in the city center multi-storey parking garage
AMakedonska Falangao (1st floor). This station i

types (car, scooter, electric bike) and it has two ports for simultaneous charging with a total
power of 22 kW (kilo watt) per connection. The parking during charging in multi-storey
garage "Makedonska Falanga" is free for every owner of electric vehicles. The City of Skopje
will continue with projects that promote eletromobility and in the near future will be purchased
an electric vehicle for the administration of the City of Skopje, but also we will continue to
support the process of setting these e-charging stations together with the PE "City Parking".

The installation of this e-charging station is the first of its kind in Skopje and currently the PE
"City Parking" has purchased two stations for charging electric vehicles for the amount of
20,0000 (10,0000 each station).
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6

. Actions and growth trends

6.1.Transport Planning

During June 2012 the City Council adopted General urban plan (Master plan) 2012-2022.
The transport planning is part of this plan. According this plan some recommendations for
future concepts are defined. They are as following:

Recommendations for future concepts and development of public transport

T

Renewal of the public transport fleet is an activity that was implemented in the
year 2011 and should be implemented in the following years too. It is necessary
to make analyzes regarding the need to complete the fleet of public transport,
known as "Public transport on demand (often the need for smaller van - bus, the
need for transportation of elderly and sick people, disabled people, students,
transportation during late hours at night etc ).

Introduction of the so-called intelligent transport systems with automatic location
of the vehicles and transfer of informations to a center from which the vehicles
are managed, giving information to the passengers onthe so-c al | ed i fimne®a |
stations, the time of arrival, the problems in the traffic, etc.

Introduction of integrated payment system by the PE for public and private
carriers with "Smart cardso electronically read and additional equipment in the
buses for their application.

Replacement of the old motors buses that have large negative impact on air
pollution and noise with new types of engines that are eligible new solution
regarding this problem and the introduction of buses with electric motor in the
public transport.

Rearranging the bus stations and equi ppi ngred tmedn evli ¢ dit rioni c
information for the passengers.

It is necessary to assess the existing bus lines and their offer in terms of demand
for the PE in the city, in each municipality separately and to be changed some of
the routes or introducing new lines of the PE.

It is necessary to assess the current position of the existing PE plants in terms of
proximity to other urban content area, in terms of introduction of new urban rail
publict ransport and in terms of pedesRErnsi anbs
a potential pedestrian that in their behavior is characterized by requiring the
shortest way to reach the target destination. From that aspect, it should be
studied the setup of two parallel bus stations that are usually on the boulevards
and streets with more than two traffic strips.

Especially, we should make efforts for physically disabled people and socially
disadvantaged categories of population to use public transport without any
problem.

Giving preference to PE vehicles passing the at intersections with traffic lights regulating
traffic (requires installation of special system for transmitting a signal from the PE vehicle
during their approximation to the traffic lights and traffic lights system associated with
regulating center intersections).

[ 4
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Recommendations for future concepts and development of rail transport

Construction of the Skopje railway node is a good basis for the extension of the rail
transport system for urban and suburban public transport passengers. The existing
railway infrastructure (stations and sidings) should be restructured and retrofitted to be
formed a railway network. Regarding the construction of railway infrastructure, there is a
missing link of the Gorce Petrov station to the station Skopje (Transport Center) to
complete the rail ring and after the reconstruction of the airport there is a real need for
connection of Alexander the Great Airport with rail link to the Transport Center.

Recommendations for future concepts and development of non motorized transport
The most important elements that need to be taken into account when making projects
regarding the non motorized transport (pedestrians and cyclists) are their traffic safety
and the access to places that are the target of their travel.

The first element states the application of the principle that various traffic members
should be spatially separated and unable to use the same road surface at the same time.
It can be done with lights and physical separation of space. Cheapest solution is
obtained by measures for traffic regulation. Physical separation of space solution is
expensive and should be applied where the analysis will show that non motorized
transport intensity is high and in case of any danger for non motorized transport road
users. Especially, there is the need to pay attention to the physical accessibility of
disabled persons to all public areas and to secure their participation in traffic.

It is necessary to pay attention to lighting and pedestrian crossings and their labeling with
horizontal and vertical signalization. Large central problem in urban areas is seizure of
pedestrian and bike paths by motor vehicles, containers and other commercial buildings
and equipment. It is necessary to predict the performance of physical separation from
motorized traffic everywhere where sidewalks are illegally occupied by motor vehicles.

Recommendations for future concepts and development of traffic infrastructure
In the next period City of Skopje has planing a new investment in construction of

underground street 2 km long, investment of about 70 milion euros, which will connect
east and west part of the city. Also, the new concepts for better traffic flow content the re-
arrangement and denivelation of the main streets, construction of bridges and
construction of magisterial streets. The General Urban Plan further recognizes the
prospect benefit and the need to build high-speed roads that are currently missing -
those are "transit magistral streets" and it offers new, bold and sophisticated solutions for
remodeling of the existing crossroads in classical, etc. "Turbo" and de-leveled
roundabouts.

Recommendations for future concepts and development of new traffic modes
City of Skopje has started with design and implementation of new traffic mode the Tram

in Skopje. The feasibility study, the design and possibilities for Public 7 private
partnership based on BOOT concept were started.

Recommendations for future concepts and development of using electric vehicles
City of Skopje has started initiative for using electric vehicle for renting for tourists and

visitors. The electrical charging pointds ne
and in split garages. This project will start in 2014 together with Public enterprise for
parking.
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6.2Geographic Coverage

Geographic coverage of public transport in City of Skopje covers the urban part of the City
but also the rural part of the Skopje region.
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The public transport is covered by 39 lines on urban area and 43 on rural one, about 1250
km length, covered by 536 vehicles, 8, 8 years old on a side of Public Transport Company
and 250 vehicles from private companies Sloboda Prevoz and Mak ekspres. On the territory
of Skopje there are about 1.000 bus stops managed by Public transport enterprise.
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7. Conclusions

In general, the respondents give some comments which show that using electrical vehicle is
a new approach in the transport in Skopje, give chance for new businesses, decreasing of air
polution, using ecological vehicles for wellbeing of the environment. On other side, they
pointed out that electrical vehicles are more expensive than classic one, that it is big
investment but with development of that market they believe in decreasement of the prices,
the most of respondents did not use the alternative solutions and did not go by foots, and
they will rent scooter if the rent place is near by their home.

The survey for mobility in the City of Skopje was done with an individual personal
consultation addressed to a population of individuals of two types, residents in the city of
Skopje, on territory of Municipality Centre, and visitors or tourists. The surveys for both
populations were analyzed separately, results that we introduce in two modules.

The polled resident population was male 46% and female 54%. More than a third of
respondent residents were employees, and students a quarter of them. The annual incomes
of the respondents are mainly less than 20,000 euros, in almost half of the cases. A third part
of the respondents did not answer this question.

The most relevant information about journeys inside Skopje of more than 5 minutes duration
reveals that most of these have as their origin, and especially, as their destination the Skopje
city centre . The frequency with which they make this type of journeys is usually five days a
week , mainly for work , leisure and education . The most common mean of transport, in
general, was"pr i vat e coadnposttommon sptian for travel is public transport. The
least utilized means of transport are the "motorbike", the "bicycle" and the "scooter" , but also
on foot.

The residents in the city of Skopje declare that "traffic" and the "lack of parking" are the two
things that bother them the most, being the first cause mentioned. It should be noted the third
option, of the residents in Skopje feel annoyed by "buses too crowd" in these journeys. They
complaint far less about the "dirty public transport”.

According to the question if they thought in alternatives to the use of the own car to travel in
the city, 19% answer yes, whereas the other 88% do it negatively.

According to the question if they thought in alternatives to the use of the own car to travel in
the city, 19% answer yes, whereas the other 88% do it negatively.

The public transportation is mostly used of the residents, 73% of the residents in Skopje
affirm to make use of the public transport, vs. 27% who do not do it.

The reasons given by the individuals to not use the public transport are the "long waiting
time", among 22% of these, the "very long time route" (8%), "stops far away from home or
work" (5%) and "too many people in the public transport” (3%). The option with more marks
was "other reasons. Analyzing this motive, we realize that the most important reason to not
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use a mean of public transport is that "they do not need them", as affirms "not covering their
itinerary", "prefer walking" and "bad schedules", "prefer using the bicycle" and "prefer using
the own car".

Finally, the advices given by the residents in Skopje to develop a more sustainable mobility
in cities are using the bicycle, the public transport and walk more.

The visiting population who was interviewed among the 73 respondent visitors/tourists
individuals who were polled in the city of Skopje, 45% were men and 55% women. According
to the age groups, the surveys were conducted with 56% of persons from 36 to 55 years old,
30% of individuals from 16 to 35, 11% over 55 and 3% up 16 years old.

The annual revenues representatives for the visitors are less than 20,000 euros (28% of the
cases). And 18% of them did not answer this question.

The same as happened with the residents in the city, the journeys inside Skopje of more than
5 minutes duration have the main origin and destination in the City Centre .

The main intention over the total of the visitors'/tourists' journeys is the "leisure", 52% of the
cases, followed by the "work", 38%, being 5% for the option "go shopping".

In general, the favorite transport to travel in the city was " public transport ", with 62% of the
cases. The use of the "car" appears as the second used the most, 24% over the total of the
journeys. Next the "by foot", with 14% represents the third mean of transport mentioned the
most. Bicycles and/or scooters were not used in any of these journeys.

Referring to the use of the own vehicle, and in particular the car, 49% reply negatively, vs.
33% who affirm that they thought about it.

Responding to the question about their consideration of alternative solutions to the use of the
own motorbike/scoter, 24% replied affirmatively, whereas 52% said never having thought
about any solution. Among the respondents who positively replied, 7% pointed out as
alternative the option "share a motorbike", whereas the other 2% expressed their preference
for "leasing".

Finally, the advices issued by the visitors in Skopje to develop more sustainable mobility in
towns are, in order, the use a model of sustainable mobility would be one in whose means of
transport consume the least energy and produce less pollution per km travelled and
passengers have greater recognition (travel on foot, by bicycle, collective transport and
shared car).

Popularity or perception of electric vehicles finding are as following:

1 upto 16, they know about electrical scooters but have not any experience

i from 16- 35, have some experience

T from 36-55, are well informed, and

i over 60, are not informed

Referring to the electric vehicles, 90% of the respondent population affirms not having used
an electric vehicle, whereas 10% have done it.
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The assessment made by the residents about the electric concerns five aspects, being the
worst score for the cost, and safety and comfort on the top. It also emphasizes a high
percentage of people who do not value these aspects because they do not know them . This
lack of awareness was greatly reduced among those who have ever used an electric vehicle.
In a service to use electric vehicles the cost mode they consider as most appropriate is the
purchase of the vehicle, with double responses that the second option, the monthly leasing.

They estimate among the main benefits the reduction of pollutant emissions from these
vehicles (60%) and not having fuel costs (28%). And 12% remain with the option "don't know
or no answer".

The incentives that would motivate them to use a system of electric vehicles for their daily
journeys are mostly the discounts when purchasing electric vehicles (32%) and the removal
of local taxes to the owners (18%).

Referring to the willingness of the respondents to use an electric motorbike/scooter rental
service in Skopje, the top option was "probably", with 34% of the answers. 15% of the
choices were for the option "I would never use the service". The option "not sure" covers
10% of the answers, and the last are "sure" with 31% and "probably not" with 10%.

The visitors for the electric vehicles, 27% of the respondent affirmed that they had used an
electric vehicle at least once, against 73% who denied having done it.

For a use service of electric vehicles the visitors find more appropriate cost mode the
purchase of the vehicle, as well as the residents, thus 45% of them choose this option. 20%
for the "leasing based on distance traveled”, 18% by the "car sharing”, 10% for the "monthly
leasing" and the remaining 7% "do not know or no answer" the question.

The visitors say that the main concern they may have in relation to the use of electric
vehicles is the battery charging (58%), as was the case with the residents. In order of
importance, the other concerns raised were the "tricky parking", with 17%, followed by "not
being aware of this type of vehicles", with 11% and the "danger of theft" at 7%. 6% of
respondents did not answer this question.

The most important benefits identified in the research are the same than those targeted by
the residents, reducing emissions (52%) and have no fuel expenditures (33%).

Regarding the interest to use a rental system of electric motorbikes in their towns, 36% state
that they would and probably

The assessment made by the residents about the electric vehicles concerns the lack of
awareness about electric vehicle. From the interviews it emerges that we need a public
awareness campaign on the use of electric vehicles, with particular reference to the
economic and fiscal incentives, the benefits of the electric vehicle, etc.
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