
 

 
 
 
 
 
 
 
 
Degree Project 

Level: Master’s 

The match of demand and supply of public 
transportation (bus) services in Borlänge, Dalarna. 
 
 
 

 

  
 

 

Author: Cynthia Mahbub 

Supervisor: Mengjie Han 

Co-supervisor: Kenneth Carling, Johan Håkansson 

Examiner: Siril Yella 

Subject/main field of study: Microdata Analysis 

Course code: MI4001 

Credits: 30 ECTS 

Date of examination: 31-05-2017 

 

At Dalarna University it is possible to publish the student thesis in full text in DiVA. The 

publishing is open access, which means the work will be freely accessible to read and download on 

the internet. This will significantly increase the dissemination and visibility of the student thesis. 

Open access is becoming the standard route for spreading scientific and academic information on 

the internet. Dalarna University recommends that both researchers as well as students publish their 

work open access. 

I give my/we give our consent for full text publishing (freely accessible on the internet, open 

access): 

Yes ☒ No ☐ 

 

 

 Dalarna University – SE-791 88 Falun – Phone +4623-77 80 00  



i | Högskolan Dalarna 

 

 

 

Abstract 

 

Accessibility to public transport service allows mobility of people who do not have 

access to private cars and at the same time reduces adverse effects of motorized 

vehicles such as energy consumption, air pollution, etc. Government body 

promotes to use public transport to facilitate better living condition. However, a 

critical issue remains whether the public transportation services are sufficient to 

meet the demanded public transportation services.  

In this research, particular attention has been paid to the spatial transport service 

gap assessment by analyzing the demand and the supply of the public 

transportation services in Borlänge. The spatial aspects have been chosen based on 

Swedish socio-economic condition. The aim of the research is to find a generic 

methodology to ascertain the disparity between public transport demand and 

available supply of public transport especially on bus line 211, 213 & 216 in 

Borlänge Municipality and to visualize the disparity of transportation service using 

Geographical Information System (GIS) application at different areas along the 

bus line.  

The result indicates that existing public transport provided by Dalatrafik has a 

significant gap in Tronsjö, Milsbosjön, Milsbo and Viksnäs between delivered 

transport supply and possible transportation service needed. This transportation 

gap may occur due to the deficiency of service capacity and low frequency of the 

services. Moreover, some topics can be explored for further research such as 

temporal service gap analysis at each area, find alternative means of transport, 

flexible transportation service and etc. to improve the public transportation system 

in Borlänge.  
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1 Introduction 

Rural residences around the globe always face challenges to access to work, 

education, health care and other activities (e.g. shopping, amusement place, etc.) 

due to geographic disparity (Velaga, et al., 2012).  Public transportation plays a 

significant role in providing mobility of people who do not have access to private 

vehicles and at the same time reduces adverse effects of motorized vehicles such 

as energy consumption, air pollution, etc. Public transport system consists of some 

benefits regarding safety, reliability, land space, operating cost, air pollution, 

traffic congestion, etc. (Litman, 2017). Government promotes to use public 

transport service to facilitate better living condition. However, a critical issue 

remains whether the public transportation services are sufficient to meet the 

demanded transport service. 

Rapid population growth and urbanization demand economic activities and 

opportunities in cities which in turn demand public transportation services. 

Efficient public transport can facilitate economic growth by providing mass 

mobility, proper utilization of urban space, affordable means of transportation as 

well as sustainable alternatives to the private car (Redman, et al., 2013). Most 

often social studies fail to correctly estimate the need of public transportation 

because those studies are based on expressed demand and largely quantified 

demand (Currie, 2010). Also, the estimation procedures are less quantitative 

analysis and less robustness where very few socio-economic, geographic and 

demographic aspects are considered (Jones & Lucas, 2012). Therefore, a 

methodological and comprehensive approach is required to identify public 

transport service gap between public transport supply and public transport 

demand. 

The improvement of public transportation system relies on an efficient and 

effective measure of the gap between public transportation systems at different 

locations. A major problem in social studies where the assessment methodology 

greatly depends on available data instead of considering possible aspects of the 

research region (Velaga, et al., 2012).  Some researchers have proposed to utilize 

transport telemetric which includes the application of Information and 

Communication Technologies (ICT), Geographical Information System (GIS) for 

transportation planning and capacity analysis (Velaga, et al., 2012; Nelson, et al., 
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2010; Brake & Nelson, 2007). GIS is a powerful tool to integrate spatial 

information with maps for better visualization to identify regions where people 

have very limited access to public transportation service which in turns facilitate 

better planning and maintenance (Lao & Liu, 2009).  

1.1 Research Problem 

Public transportation service providers in Borlänge always face challenges in 

finding an appropriate balance between supply and demand of transportation 

facilities. As consequences, it might increase transportation cost or people might 

have limited access to public transportation due to the shortage of transport supply. 

Rapid urbanization and rapid population growth exceed the capacity of public 

transport supply which in turn generates a gap between public transport supply and 

public transport demand.   

Depending on the socio-economic background of the regions the demand for 

public transportation varies a lot, for example adults without job have higher 

demand than the adults who are not in the labor force; people who live far away 

from bus stops may have higher demand than those who live closer to the bus 

stops. Even though the analysis is data-dependent, the result will give a direct 

recommendation to minimize transportation gap. 

Remote locations from the center of the municipality always disadvantaged of 

public transport facility due to spatial inequality. Economic growth of cities is 

hindered because of insufficient public transportation service in the entire region. 

As a result overall transportation cost increases due to more investment in private 

cars, parking, transportation diversity, etc. Thus, strategic approach and 

transportation gap analysis tool are necessary to reduce transportation service gap 

to improve living standard in any municipality. 

Different aspects of the municipalities such as socio-economic, geographic and 

demographic must be analyzed to get a clear understanding of the current 

situation. Nowadays the residence place is far from job or study location due to 

continuous urbanization and limited place to live in the city. Furthermore, the 

demand for public transportation service has increased because people have to 

travel a longer distance for shopping, leisure and other social activities (Abenoza, 

2014).  
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1.2 Research Objective and Research Question 

This study analyzes if the public transportation supply in Borlänge Municipality is 

sufficient for the residences within the region. Further, we address two sub 

research questions; first is to assess public transport gap in Borlänge-Torsång- 

Ornäs, Borlänge - Idkerberget – Rämshyttan and Borlänge - Djurås. Second is to 

visualize the public transportation service gap. 

To assess public transport gap in bus line 211, 213 and 216; first, what 

characteristics should be considered to evaluate public transport demand; second, 

what characteristics should be chosen to assess public transport supply; third, what 

method to be used to identify the gap by analyzing demand and supply of 

transportation in Dalarna region? 

To visualize the public transportation service gap; first what is the spatial coverage 

of public transport network; second, what is the spatial distribution of potential 

public transport need; third, what is the spatial coverage of current transport 

supply; fourth, how much public transport gap over the defined transport network? 

1.3 Conceptual Model 

Public transportation system is used to facilitate mobility of the people who do not 

have access to private motorize vehicle. The mobility is required to participate in 

different socio-economic activities, for example, to attend a job, educational 

institute, hospitals, shops, recreational facilities and other necessities around their 

community. Since, we are social being; the public transportation plays a major role 

in connecting people and attending daily activities.   

The conceptual framework allows ascertaining the current public transport supply 

as well as current transport demand to assess the service gap in other words service 

performance. The gap of public transportation service will be estimated based on 

the public transport supply index and also demand index. The framework shown in 

Figure 1 has been adapted from Ceder (2007) and Ding, et al., (2017) to achieve 

the research objectives.  

The conceptual framework starts with public transport demand related 

characteristics identification. The transport demand related characteristics include 

socio-economic, geographic and demographic characteristics which help to 

identify transportation need.  



 

4 1 Introduction| Högskolan Dalarna 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 : Conceptual framework of transport service gap analysis. 

Similarly, public transport supply related characteristics have also been identified 

which helps to identify transport supply. The supply related characteristics are 

route network, service capacity & service frequency and mode of transport (bus, 

train, taxi, flexible transport service, etc.). A Geographical Information System 

based assessment is adopted to calculate public transport demand and supply in 

bus line 211, 213 and 216 to visualize the result. Transportation gap will be 

identified based on supply and demand of transport facility, and the gap will be 

presented using GIS application tool to understand by all users. Finally, the gap 

analysis allows identifying transport service deprived locations for improvement. 

Further analysis and suggestions can also be made to improve transport allocation, 

route planning and find alternative means to provide services. 
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1.4 Research Design 

The research design in Figure 2 presents the outline how this research will be 

conducted using different steps. It also represents the interaction among various 

components, methods and application tool.  The research starts with problem 

identification due to inadequate transport service and system which is the base for 

conducting research. Based on the current limitations and possibilities, research 

problems are identified and research objectives are developed. The literature 

review helps to identify important characteristics to consider while measuring 

transport demand and supply.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Research design of transport service gap analysis. 
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The studied literature helps to identify essential characteristics which have been 

applied to this research. At the same time, it allows to analysis different 

assessment methodology to estimate public transport supply and transport demand 

in Borlänge. Methodologies have been developed to calculate the supply index and 

need index by examining different literature. Public transportation gap is assessed 

applying statistical analysis and spatial GIS approaches. Later, the results help to 

suggest at which service point requires improvement and better plan to satisfy 

public transport demand. 

1.5 Expected Outcome of the Research 

The expected outcome of the research are developing a generic model to find a 

spatial gap of public transportation service and their representation; the model will 

be able to estimate the current performance of the public transport system 

regarding current transport demand and current transport supply; developing a 

model to estimate gaps of public transport service in Borlänge-Torsång- Ornäs, 

Borlänge- Idkerberget- Rämshyttan and Borlänge- Djurås. Finally, the analysis 

will provide an insight of what to improve, where to improve in the research area.  

1.6 Benefits of the Research 

The Borlänge is characterized by a strong community with a high rate of private 

cars transports, well distributed over the day between the area and the transport 

hub of Borlänge Centre. The Flexible Transport Service (FTS) is largely unknown 

to the general public and little used. Thus its potential has not been fully exploited. 

Expected direct and indirect benefits of this research are developing a gap analysis 

tool which allows analyzing transportation capacity and required demand for better 

planning; increasing served area by identifying extra transport service capacity 

which can be utilized to increase served area; increasing vulnerable user services 

as well as general public services; reduction of travel cost by reducing operational 

cost proving only required transport with little or no changes in fares; integrating 

of FTS and STS (Shared Transport System) in collaboration with PTS (Public 

Transport System); reducing CO2 emission providing environment-friendly traffic 

system (small cars, electrical cars) where demand is low.  
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1.7 Assumptions of the Research 

It is assumed that demand over the day is fixed even though demand varies over 

the day a lot, for example, transportation demand in the morning and afternoon is 

higher compared to other time in the day. Similarly, buses supplied by Dalatafik 

are more in the morning and afternoon. Due to time constraint of this research 

work, the calculation has been done over a week instead of a particular day and 

particular time in a day though the demand and supply of transport changes during 

weekend compared to working days.  

A spatial gap assessment has been conducted for public transport service in 

Borlänge-Torsång- Ornäs, Borlänge- Idkerberget- Rämshyttan and Borlänge- 

Djurås. Economic and temporal gap analysis has not been considered in this 

research because it requires an extensive survey to collect necessary data which is 

not feasible to cover in short period. Modes of transport such as train, airplane and 

other transport modes have not been considered in this thesis work.  

1.8 Thesis Structure 

Section 1 briefly describes the research background and research problem 

identification which helps to develop research objective and research question. A 

conceptual framework has been proposed and discussed based on the research 

objectives. Later on, research design has been made from conceptual model to 

focus on important aspects of the investigation. Expected outcomes of the 

research, benefits of the research and assumptions have also been presented in this 

section. Section 2 conducts literature reviews to analyze relevant theoretical 

characteristics of public transport services regarding supply and demand 

indicators. Findings, benefits, and limitations of other literature have also been 

discussed which are relevant to this research work. Section 3 outlines a short 

description of the study area regarding geographic location, demographic situation, 

road and bus route, transport operations, etc. The second part of this section 

describes available data and their description to help the reader to understand the 

case. Section 4 presents research methodology, data collection technique, and data 

cleaning. This section also describes data analysis procedure to calculate public 

transport needed and public transport supply. Finally, it describes the methodology 
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to find the gap between public transport supply and transport demand. Section 5 

shows the results of transport demand analysis and supply analysis using ArcgGIS 

application. This section also presents transportation service gap using statistical 

and GIS-based analysis. Section 6 outlines the interpretation and significance of 

the results found in Section 5. This section also tries to connect the result with a 

research problem and any deviation from expectation. Section 7 presents 

conclusion and recommendation based on the analyzed result.  

2 Literature Review 

Many past works have been studied in order to investigate strategic perspective, 

socio-demographic perspective and assessment perspective of transport services. 

These are illustrated below.   
 

2.1 Strategic Perspective 

Policy making and planning 

The public transportation system has been considered beneficial for the society 

over private car. Public transport system consists of some benefits regarding 

safety, reliability, land space, operating cost, air pollution, traffic congestion, etc. 

(Litman, 2017). Transport providers always face challenges finding an appropriate 

balance between supply and demand of transportation facilities. As consequences, 

alternative means of transportation instead of fixed route and schedule based 

transport to meet transportation service gap are appealing to researchers and 

practitioners  (Ferreira, et al., 2007).  Flexible Transport Services (FTS), Demand 

Responsive Transport (DRT) and Shared Transport System (STS) are very 

common approaches to fill the gap of transportation service. Some benefits of FTS 

have been identified such as integration with fixed route, filling transport gap, 

more attractive transport facility for high demanded regions, etc. (Ferreira, et al., 

2007).  

Social impact and consequence, as well as distribution effect should be considered 

in strategic decision making to implement FTS (Jones & Lucas, 2012). Also, good 

interaction among services, social, and spatial aspects are very crucial to plan 

demand responsive transport system (Brake, et al., 2007; Gray, et al., 2006).  
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Developing confidence and education on the use of public transport can be an 

important part of the flexible solution 

Application of ICT and latest technology 

Emerging technology plays a vital role in successful public transport service 

implementation. Researchers focusing on emerging technology discussed various 

latest technologies and features which can be utilized to increase efficiency in 

FTS. ICT and latest technology facilitate managing of the entire service chain 

from customer booking to service planning, monitoring, and control using 

dedicated Management Centre (Nelson, et al., 2010).  

FTS can evolve to Intelligent Transport System (ITS) incorporating required 

supporting technology to be able to support different travel behavior and to meet 

required transport demand. Experiences and knowledge of the use of latest 

technology from the US and Europe can be exploited to plan FTS (Brake, et al., 

2007). Public Transport (PT) information plays a significant role in the 

accessibility as well as to choose a different mode of transportation which is 

largely unavailable. People are willing to pay for real-time transport information 

where ICT can help to get updated information about traffic. (Molina & 

Timmermans, 2006).  

Rural and Urban transport system 

Rural communities always face challenges compared to urban communities 

regarding transport accessibility and connectivity due to the spatial disparity. The 

technological infrastructure is not well developed in the rural area compared to the 

urban area and the speed of the development is lower in rural compared to urban 

region. This transportation accessibility gap between rural and urban can be 

minimized by utilizing information and associated technologies (Velaga, et al., 

2012).  Some researchers have conducted various studies to identify factors for 

community inclusion, social needs for disadvantaged people and then proposed a 

methodology to overcome gaps between service supplied and social needs of the 

public transportation system (Currie, 2010; Shergold, et al., 2012).  

FTS/DTS for disabilities 

Studies on FTS/DTS for disabilities concentrated on equal public transport 

facilities for disabilities since disable people in the society are most deprived. 
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Telemetric based DRT and FTS have been proposed to facilitate door to door 

service or special adjustment (Mageean & Nelson, 2003) .  An FTS system of the 

non-convention passenger may contain some features such as space, time, types of 

vehicle and booking system (Zografos, et al., 2008). Demand Responsive 

Transport (DRT) with a flexible route that addresses the needs of the elderly, as 

well as those of people with a disability (Dikas & Minis, 2014). The potential for 

reducing transport costs and improving or sustaining citizen mobility through the 

introduction of DRT services are not yet fully established. DRT may increase 

transport cohesion. 

Customer satisfaction analysis 

Customer satisfaction plays a vital role in choosing public transportation services. 

Customer satisfaction is determined by the client interface, the length of trip time, 

operation and network (Abenoza, 2014). Customer satisfaction depends on some 

factors related to public transportation service such as facilitating short-range 

travel, accessibility to transport, accessibility social activities, etc. (Shergold, et 

al., 2012). Hence, customer satisfaction must be considered to the successful 

implementation of public transportation services.  

2.2 Socio, Economic & Demographic Perspective 

This section of literature review provides important social, demographic, 

geographic, temporal, financial aspects that need to consider while quantifying 

supply and demand in Borlange municipalities. Different measures have been 

adopted to fit with various perspectives as well as to design a transportation 

service for a particular locality  (Shergold & Parkhurst, 2012). Some literature has 

focused on identifying significant aspect and tried to connect with demand 

(Paulley, et al., 2004; Shergold & Parkhurst, 2012). Most of the public transport 

demand measures focused on spatial aspects, detail temporal and economic aspects 

are ignored because the analysis requires extensive data to find actual demand. 

The public transport demand is often expressed in term of need index or transit 

need index. The public transport demand is assessed based on some social (e.g. 

social activities), economic (e.g. fare, income) and demographic (e.g. age, sex, 

personal ability, etc.). Several researchers identified a list of characteristics to 

assess public transport demand (Table 1). 
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Table 1 Characteristics of assessing public transport demand. 

Study/Literature Type of 

measure 

Characteristics 

(Currie, 2010) Need Index 

Adults without cars; 

Accessibility; 

Persons aged over 60 years; 

Persons on a disability pension; 

Low-income households; 

Adults not in the labor force; 

Students and Persons 5–9 years. 

(Aljoufie, 2014) 

Composite 

need 

indicator 

Population density; 

Car ownership; 

Unemployment; 

Poverty; 

Widows and divorced women. 

(Mortazavi & 

Akbarzadeh, 2017) 
Need Index 

Citizens without car. 

(Jaramillo, et al., 

2012) 

Transport 

Social 

Needs 

Index 

Adults without access to a private vehicle; 

Population age over 60 years; 

Student population; 

Non-working population; 

Population with a disability; 

Population between 0 and 4 years; 

Illiterate population; 

Population in a low or very low socio-

economic stratum; 

Distance to the center. 

(Jiao & Dillivan, 

2013) 

Transit 

need  

Transport-dependent household population; 

People of  ages 12–15; 

Non-institutionalized population living in 

group quarters. 

(Paulley, et al., 

2004) 

Cause and 

effect 

analysis  

Transport services i.e. fares, journey times, 

frequency, reliability, comfort, etc.; 

Alternative transport services; 

Traveler characteristics i.e. age, sex, 

income, journey purpose; 

Land use i.e. population density, 

distribution of home and employment, etc.  

(Shergold & 

Parkhurst, 2012) 

Statistical 

significanc

e indicator 

Access to necessities; 

Age; 

Car availability; 

Degree of Rurality to accessibility. 

(Holmgren, 2013) 

Number of 

trips made 

per capita 

in urban 

areas 

Fare (F); 

Vehicle kilometers; 

Price of petrol;  

Income; 

Car ownership. 
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The public transport demand has been calculated using a composite transport need 

index to consider all possible socio-economic and demographic aspects. Most of 

the researchers have focused on socially disadvantaged people who do not have 

access to own private vehicle. Students, elderly people and non-working people 

are considered as socially disadvantaged people. Few of the literatures also 

focused on access to necessities and social activities (Shergold, et al., 2012; 

Jaramillo, et al., 2012) to assess public transport demand. Since, GIS is a powerful 

tool to integrate spatial information with maps for better visualization in order to 

better planning and decision making (Lao & Liu, 2009), therefore, few of the 

research works have utilized GIS-based solution to provide better understand 

about the problem and improvement suggestions (Currie, 2010; Delmelle & Casas, 

2012; Aljoufie, 2014; Jaramillo, et al., 2012). 

The different literature identifies essential characteristics to assess public 

transportation supply as presented in Table 2.  Place based or spatial transport 

accessibility analysis is very common compared to time based transport 

accessibility (Kaza, 2015). Kaza (2015) has shown time based transport service 

assessment in different time of the day. However, the spatial measure has been 

ignored to analysis supply of transport supply.  Some of the measures of public 

transit accessibility focused on local accessibility instead of overall and robust 

assessment (Saghapour, et al., 2016). All the papers presented in Table 2 have 

used spatial assessment methodology except (Kaza, 2015). However, this temporal 

measure of transportation supply can be incorporated with public transport demand 

distribution over the day can be used to measure transportation gap. 

The public transportation supply is often expressed in terms of supply index or 

accessibility index. The public transport supply is assessed based on some 

temporal variables as well as spatial variables such as frequency, the capacity of 

transport, area, transport mode, route network. Public transportation supply 

assessment can also be done in using a different approach to incorporate social 

activities, attraction, and travel distance (Delmelle & Casas, 2012).  GIS can be 

used to visualize transportation supply in different regions for better planning and 

decision making (Lao & Liu, 2009). 
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Table 2 Characteristics of assessing public transport supply. 

Study/ 

Literature 

Type of 

measure 

Characteristics 

(Currie, 2010) Supply Index 

Distance to public transport location; 

Served area; 

Level of service regarding number of 

bus/tram/train vehicle arrivals per 

week. 

(Mortazavi & 

Akbarzadeh, 

2017) 

Power of station 

Vehicle capacity; 

Frequency;  

Service hours; 

Speed; 

Number of stations. 

(Jaramillo, et al., 

2012) 

Public Transport 

Provision index 

Available service or mode;  

Capacity of the vehicles; 

Frequency of service; 

Area of the considered district. 

(Jiao & Dillivan, 

2013) 

Transit service 

indicator 

Number of bus and rail stops in each 

block group; 

Frequency of service for each bus and 

rail stop per day (weekday service); 

Number of routes; 

Length of bike routes and sidewalks 

(miles). 

(Paulley, et al., 

2004) 

Statistical 

significance 

indicator 

Reliability; 

Transport interchange;  

Rolling stock characteristics; 

Waiting environment; 

Time spent on board; 

Service interval; 

Access to boarding point; 

Information provision. 

(Shergold & 

Parkhurst, 2012) 

Statistical 

significance 

indicator 

Customer satisfaction; 

Distance traveled to community 

activities. 

(Mageean & 

Nelson, 2003) 

Service 

provision 

indicator 

User information; 

Service coverage; 

Service reliability; 

Ease of making reservation;  

Passenger convenience. 

(Kaza, 2015) Accessibility  

Number of destination; 

Number of travel opportunities; 

Travel distance; 

Time table.  

 



 

14 2 Literature Review| Högskolan Dalarna 

 
 

2.3 Assessment Perspective 

Assessment perspective section of the review identifies different evaluation 

methodology for public transport demand and supply calculation.  

2.3.1 Transport Need Identification 

Approach 1: 

Currie (2010) in his research, the transport need index has been calculated using 

the following Equation (1). The social need index is based on standard indicators 

of a different group of people multiplied by the corresponding weight as shown in 

Table 3.   

𝑁𝑆𝑖 = ∑ 𝑆𝐼1𝑖 ∗ 𝑊1 + 𝑆𝐼2𝑖 ∗ 𝑊2 + ⋯ +  𝑆𝐼𝑁𝑖 ∗ 𝑊𝑁,                             (1) 

where 𝑁𝑆𝑖 is the social need index of the location i, 𝑆𝐼𝑖 is the standard indicator of 

location i and W is the weight of the corresponding indicators.  

Approach 2: 

A Composite Need Indicator (CNI) of assessing public transport need was 

developed by (Aljoufie, 2014). CNI was generated by adding the scores for each 

indicator together as in the following: 

𝐶𝑁𝐼 = ∑ 𝑃𝑑𝐼 + 𝐶𝐼 + 𝑈𝑛𝐼 + 𝑃𝐼 + 𝑊𝐼 ,                                                            (2) 

where CNI is the composite need indicator, PdI is the standardized population 

density indicator, CI is the standardized car ownership indicator, UnI is the 

standardized unemployment indicator, PI is the standardized poverty indicator and 

WI is the standardized widows and divorced women indicator. Table 4 describes 

the different indicators and corresponding weights of the indicators (Aljoufie, 

2014). 

Approach 3:  

The need in each Traffic Analysis Zone (TAZ) has been estimated by the 

population of captives, i.e. citizens without a car (Mortazavi & Akbarzadeh, 2017). 

Index for Need Ni is equal the product of the population (Pi) and the car ownership 

(Ci). Therefore: 

𝑁𝑖 = 𝑃𝑖 ∗ (1 − 𝐶𝑖)                                                                                            (3) 

Car ownership rate in each TAZ was obtained from the comprehensive survey 

recently conducted in Isfahan. 
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Table 3 Transport need indicators and weights applied. 

Need Indicator Source Weight Symbols 

Adults without cars Census 2001
1
 0.19 W1 

Accessibility Distance from 

Melbourne CBD
2
 

0.15 W2 

Persons aged over 60 

years 

Census 2001 0.14 W3 

Persons on a disability 

pension 

Centrelink
3
 0.12 W4 

Low-income 

households 

Census 2001
4
 0.10 W5 

Adults not in the labour 

force 

Census 1996
5
 0.09 W6 

Students Census 2001
6
 0.09 W6 

Persons 5–9 years Census 2001 0.12 W7 

 

Table 4 Selected indicators and their weights. 

Indicator Description Source Weight 

Population 

density  

 

 

Person/hectar

e per district 

Census 

2010 

(3) High : > 150 person per hectare 

(2) Medium : 75-150 person per 

hectare 

(1) Low: < 75 person per hectare 

Car 

ownership 

Number of 

cars per 100 

persons per 

district 

Jeddah 

Urban 

Observatory 

2009
7
 

(3) High : < 20 car/100 persons 

(2) Medium : 75-150 person per 

hectare 

(1) Low: < 75 person per hectare 

Unemploy

ment 

% of 

unemployed 

persons per 

district 

Jeddah 

Urban 

Observatory 

2009
7
 

(3) High : > 15% 

(2) Medium : 9-15% 

(1) Low: < 8% 

Poverty % of poor Jeddah (3) High : > 30% 

                                                           
1
 Based on the number of cars per household and the number of persons aged 18 and over 

according to Census (2001) as stated in (Currie, 2010). 
2
 Based on the straight line distance to Melbourne central business district (GPO) from the 

CCD centroid as stated in (Currie, 2010). 
3
 Based on the number of persons on a disability pension in a postcode grouping 

(Centrelink 2006). This was then spread across CCDs based on number of persons in each 

CCD within that postcode according to Census (2001) as stated in (Currie, 2010). 
4
 Based on the number of households with a weekly household income of $499 or less 

according to Census (2001) as stated in (Currie, 2010). 
5
 Based on persons over 15 not in labour force in 2001 according to Census (2001) as 

stated in (Currie, 2010). 
6
 Based on persons enrolled in an educational institution – including primary and 

secondary school, university and technical and advanced further education as stated in 

(Currie, 2010). 
7
 Jeddah Urban Observatory (2009), Districts GIS Indicators, Jeddah Urban Observatory, 

Jeddah Municipality as stated in  (Aljoufie, 2014). 
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Table 4 Selected indicators and their weights. 

Indicator Description Source Weight 

families per 

district 

Urban 

Observatory 

2009
7
 

(2) Medium : 11-30% 

(1) Low: < 10% 

Widows 

and 

divorced 

women 

% of widows 

and 

divorced 

women 

per district 

Jeddah 

Urban 

Observatory 

2009
7
 

(3) High : > 10% 

(2) Medium : 6-10% 

(1) Low: < 5% 

 

Approach 4: 

The Index of Transport Social Needs (ITSN) has been calculated based on 

Equation (4) as the weighted sum of the indicators of transport disadvantage for 

different factors within the district and these factors are indicative of a greater 

social need for a high-quality public transportation system. The indicators and 

weight of the corresponding indicators are presented in Table 5.  

𝐼𝑇𝑆𝑁𝑗 =  ∑ 𝑇𝐼𝑖𝑗 ∗ 𝑃𝑖  ,                                                                                                 (4)

𝑛

𝑖=1

 

where ITSNj is the index of transport social needs for the district j, TIij the 

standardized indicator of transport disadvantage for factor i for the district j and  Pi 

is the weighting of the indicator of transport disadvantage for factor i.  

The indicators of transport disadvantage for each factor are standardized by using 

the Equation (5) so that they take values between 0 and 1, using Equation (5). 

𝑇𝐼𝑖𝑗 =
𝐼𝑖𝑗 − 𝐼𝑚𝑖𝑛

𝐼𝑚𝑎𝑥 − 𝐼𝑚𝑖𝑛
∗ 100,                                                                                            (5) 

where 𝑇𝐼𝑖𝑗 is the standardize transport disadvantage indicator for factor i for the 

district j, 𝐼𝑖𝑗 is the calculated index of transport social needs, 𝐼𝑚𝑖𝑛 minimum of all 

𝐼𝑖𝑗, , 𝐼𝑚𝑎𝑥 maximum of all 𝐼𝑖𝑗. 

Approach 5: 

Transit need has been calculated based on the Equations (6) - (8) (Jiao & Dillivan, 

2013) 

𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑑𝑟𝑖𝑣𝑒𝑟𝑠 

= (𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑔𝑒 16 𝑎𝑛𝑑 𝑜𝑣𝑒𝑟)– (𝑝𝑒𝑟𝑠𝑜𝑛𝑠 𝑙𝑖𝑣𝑖𝑛𝑔 𝑖𝑛 𝑔𝑟𝑜𝑢𝑝 𝑞𝑢𝑎𝑟𝑡𝑒𝑟𝑠)     (6) 
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Table 5 Weighting of the indicators of absolute transport disadvantage for A-

ITSN. 

Indicators Indicators of transport disadvantage Weighting (%) 

I1 Adults without access to a private motorized 

vehicle 

P1 = 13.48 

I2 Population age over 60 years P3 = 4.53 

I3 Student population P4 = 13.70 

I4 Non-working population P5 = 13.86 

I5 Population with a disability P6 = 13.99 

I6 Population between 0 and 4 years P7 = 14.06 

I7 Illiterate population P7 = 12.45 

I8 Population in a low or very low socio-

economic stratum 

P7 = 11.43 

I9 Distance to the centre P2 = 2.50 

 

𝑇𝑟𝑎𝑛𝑠𝑖𝑡 𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 

=  (ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑑𝑟𝑖𝑣𝑒𝑟𝑠)– (𝑣𝑒ℎ𝑖𝑐𝑙𝑒𝑠 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒)                                                     (7) 

𝑇𝑟𝑎𝑛𝑠𝑖𝑡 𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 

=  (𝑡𝑟𝑎𝑛𝑠𝑖𝑡 𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛) +  (𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑔𝑒𝑠 12– 15)

+  (𝑛𝑜𝑛 𝑖𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑎𝑙𝑖𝑧𝑒𝑑 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑙𝑖𝑣𝑖𝑛𝑔 𝑖𝑛 𝑔𝑟𝑜𝑢𝑝 𝑞𝑢𝑎𝑟𝑡𝑒𝑟𝑠)                  (8) 

The public transportation demand in any region is very much dependent on social, 

economic and demographic situation. Thus different approaches have been chosen 

to analyze transportation demand considering socio, economic and demographic 

aspects.  The contribution of each aspect on transportation demand can also be 

visualized utilizing those approaches. Few of the approaches have used weighting 

factor which is flexible and adjustable depending on social need, economic 

condition and demographic situation.   

2.3.2 Transport Supply Assessment 

Approach 1:  

Currie (2010) aimed to measure supply index for each Census Collector Districts 

(CCD) considering how good or bad access distance for each CCD to public 

transport system. The measure also incorporates the number of walk access buffers 

to stop and service level regarding a number of bus/tram/train vehicle arrivals per 

week. The assessment followed by Equation (9) i.e.  

𝑆𝐼𝐶𝐶𝐷 = ∑ 𝑁 ∗
𝐴𝑟𝑒𝑎𝐵𝑛

𝐴𝑟𝑒𝑎𝐶𝐶𝐷
∗ 𝑆𝐿𝐵𝑛

 ,                                                                    (9) 
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where SI is the service index for the CCD, N is the number of walk access buffers 

to stops/stations in each CCD, Bn is the buffer n for each stop/station in each CCD 

Area is the square kilometer spatial area of the CCD, SL is the service level 

measure (number of bus/tram/train vehicle arrivals per week). 

Approach 2:  

Mortazavi & Akbarzadeh (2017) measured supply of transportation service which 

is called the power of each station/bus stop. Then all power are summed to get the 

total power of a whole transport network. The connectivity power of station n is 

presented in Equation (10) where (Pl,n) is the product of vehicle capacity (Cl), 

frequency ( fl), service hours (Hl), speed (Vl) and the number of stations (Dl) of that 

line. The relation is presented in the Equation (10). 

𝑃𝑙,𝑛 = 𝐶𝑙 ∗ 𝑓𝑙 ∗ 𝐻𝑙 ∗ 𝑉𝑙 ∗ 𝐷𝑙                                                                                   (10) 

Total power of a station (Pn) equals the summation of power of the lines passing 

through it, i.e. 𝑃𝑛 = ∑ 𝑃𝑙,𝑛𝑙,𝑛∈𝑙 .  

Approach 3: 

In the work of Jaramillo, et al., (2012), supply assessment is considered as an 

Index of Public Transport Provision (IPTP). The IPTP is calculated based on 

Equation (11) which is  the total sum of the stops to the district by each service or 

mode available (sij) weighted by an indicator of capacity of the vehicles (wci) and 

the average frequency of service for each stop (wfi) and the total area of the district 

considered (Aj).  

𝐴𝐼𝑃𝑇𝑃𝑗
=

1

𝐴𝑗
∑ 𝑠𝑖𝑗 ∗ 𝑤𝑐𝑖 ∗ 𝑤𝑓𝑖 

𝑛

𝑖=1

                                                                               (11) 

Approach 4: 

Jiao & Dillivan (2013) have used four factors to calculate transportation service 

(supply). Those are a number of bus and rail stops in each block group, the 

frequency of service for each bus and rail stop per day (weekday service) in each 

block group, number of routes in each block group, and the length of bike routes 

and sidewalks (miles) in each block group. 

Each factor is divided by acres to get density and later z-score computed for each 

factors using Equation (12) (Jiao & Dillivan, 2013). 

𝑧 =
𝑥 − 𝜇

𝜎
,                                                                                                                (12) 
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where z is the standardized z-score value, x is the calculated factor value, 𝜇 is 

mean of all factors, 𝜎 is the standard deviation of all factors.  

Approach 5: 

Delmelle & Casas (2012) have used social activities, attraction and travel distance 

to ascertain public transport supply. The potential accessibility Ai at location i is 

calculated using Equation (13). 

𝐴𝑖 = ∑ 𝑆𝑗 ∗ 𝑑𝑖,𝑗
−𝛽

,

𝑛

𝑗=1

                                                                                                     (13) 

where Sj is the attraction of destination j, dij is the travel time or distance between 

locations i and j, β is a distance-decay parameter controlling the importance of 

distance and n is the total number of destinations. 

The public transportation supply in any region is very much dependent on service 

hours, frequency, service capacity, social activities, accessibility, etc. Thus 

different approaches have been chosen to analyze transportation supply 

considering temporal aspects.  Few of the approaches have used access distance to 

bus stops to rationalize geographic inequality. 

The public transport supply in any region is determined by transportation provider 

according to large approximation thus there is always provision to reduce total 

operating cost. The selected approaches described here used situational data to 

estimate current transport supply scenario in a given location. Analyzing the 

current scenario, a better approximation can be achieved which facilitates better 

transport planning and decision making.    

Most researchers focus on people who are socially disadvantaged (such as elderly, 

children or people who do not have access to a private car). Some of the 

methodologies have been developed according to particular locations and 

social/economics situation. Based on economic and social condition, researchers 

proposed flexible and demand response transport system. Some researchers have 

discussed based on their experience and proposed more application of ICT in the 

transportation system to make information available. The economic viability of 

flexible (FTS) and demand response transport (DTR) system has been ignored to 

measure transportation gap.  
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3 Study Area Description 

3.1 Case Description 

This research work has been conducted in Borlänge Municipality in Dalarna 

County which is the 25
th

 largest urban municipality in Sweden. The municipality 

consists of heavy industries with relatively high economic growth.  Borlänge 

encompasses number one shopping mall and university in Dalarna County. Also, a 

lot of social activities such as sports, musical festivals occur around the Centre 

which required commute people from remote of Borlänge to Centre.  

The public transportation in Borlänge relies on regional buses and trains. To 

facilitate the passengers, four types of busses run in the region: Direct Buses, 

Country Buses, Town Buses and Flex Bus. Even though Borlänge does not have 

their train company, the train is also served by public transport within the region if 

the passengers have a monthly travel card.  

Borlänge is populated around 51, 000 inhabitants with a higher proportion of 

elderly than Sweden overall (Johansson, 2017). According to Centralbyrån 

Statistics (Johansson, 2017) the population is growing every year as shown in 

Figure 3 and complete data is presented in Appendix A. 1. It is clearly observed 

from Table 6 that about 43.3% populations are public transport dependent in year 

2016. The total number of public transport dependent population i.e. the sum of 

the total number of children age from 5-19 plus people age over 60 is growing 

every year is shown in Figure 3. The rapid growth of population and public 

transport dependent population demand more access to the public transportation 

services as well as new route plan. 

The County administrations in collaboration with 15 communities have 

commissioned Dalatrafik to manage public transport system, and the eligibility 

restricted paratransit services. Intercity buses are coordinated with trains to 

connect with all communities. Intercity buses and county buses intersect with a 

view to minimize changes. Town buses operate within city limits where the bus 

routes are fixed and scheduled. Also, Dalatrafik introduced flexible transport 

service to meet the transportation demand. As for the FTS, about 80% of the 

operations are not pre-booked and thus the vehicle is cancelled.  
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Year 

Population & Public transport dependent 

population in Borlänge 

Total Population

Children age 5-19 + people age 65+

Table 6 Population distribution in Borlänge by age in the year 2016.  

Age Population in 2016 Percentage 

0-4 years 3218 6.2% 

5-19 years 9292 18.0% 

20-44 years 16445 31.9% 

45-59 years 9581 18.6% 

60-74 years 8575 16.6% 

75 + years 4493 8.7% 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Total & transport dependent population in Borlänge (Johansson, 2017)  

The potential of FTS and proposed Shared Transport Service (STS) have not been 

fully exploited. The transport gap analysis tool is needed to achieve maximum 

utilization of transportation resources and better planning for both the FTS and 

STS solution.  

Three villages Torsång, Djurås and Rämshyttan are located about 15, 20 and 30 

km from the city center of Borlänge and the border to the municipality of Falun 

where the nearest hospital is located about 25km away. In the area, being 60 km
2
, 

1800 person resides. They are presently served by one bus line number 211, 213 

and 216 going between the villages to the Centre of Borlänge where transfer lines 

to the hospital in Falun exist. 
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The bus stops for the both the scheduled bus line and the FTS are located along the 

collector roads running between Torsång, Ornäs, Torsång, Djurås and Rämshyttan 

and Borlänge center. The inhabitants’ distance to the nearest bus stop varies from 

only a few meters to more than 5km, where 50% of the residents have more than 

500 meters to the nearest bus stop. About 90% are directed to the center of 

Borlänge and about 50% of the trips are direct trips (i.e. no intermediate stop) to 

the destination in Borlänge. 

Nowadays economic viability and environment aspect of transport system have 

become an important research topic by academia. The public transport system 

promotes economic growth and contributes to a sustainable environment by 

mitigating CO2 emission (Jones & Lucas, 2012). European Union (EU) is targeted 

to reduce CO2 emission for all member countries about 60% by 2050 

(Commission, 2011). EU and Swedish government set the vision to ensure 

accessibility of public transport services for companies and people to contribute to 

the development of the entire country due to regards to safety and environment 

concern under Vision 2030 (Eriksson, 2015).  Thus, an efficient public transport 

system is essential to provide accessibility regardless of remote or urban, reduce 

congestion, situation responsive and environment-friendly.  

3.2 Data Description 

In this research, public bus route 211, 213 and 216 has been chosen for transport 

gap analysis which operates in Borlänge-Torsång- Ornäs, Borlänge- Idkerberget- 

Rämshyttan and Borlänge- Djurås respectively. A complete list of all bus stops is 

presented in Appendix A. 2, A. 7, and A. 8 for bus route 211, 213 and 216 

respectively.  Bus route 211 with bus stop locations are shown in the map using 

ArcGIS in Figure 4. Important bus stops according to higher frequency are listed 

in Table 7 and important bus stops for 211 are highlighted using red mark in 

Figure 4.  

Detailed socio-economic data are available from Swedish National Road Database 

(SNRD)

. However, transportation data, time table, bus capacity, frequency, mode 

of transport are collected from Dalatrafik website and personal communication.   

                                                           
 Trafikverket, 2017. Trafikverket. http://www.trafikverket.se/tjanster/system-och-

verktyg/data/Nationell-vagdatabas/, Accessed 15 May 2017 

http://www.trafikverket.se/tjanster/system-och-verktyg/data/Nationell-vagdatabas/
http://www.trafikverket.se/tjanster/system-och-verktyg/data/Nationell-vagdatabas/
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Figure 4: Bus stop locations on line 211 in Borlänge 

Table 7 Important bus stop names in line 211, 213 & 216 in Borlänge. 

Bus stops in 211 Bus stops in 213 Bus stops in 216 

Borlänge resecentrum Borlänge resecentrum ResecentrumVasaparken 

Borlänge centrum Lustbergsvägen Hushagen 

Alsbäck Tunabaren Borlänge centrum 

Torsång kyrkan Sims myr Klöverstigen 

Torsång Tingsrundan Tunagatan Borlänge resecentrum 

Storsten Resecentrum Vasaparken Tunagatan 

Ornäs skolbusshållplats Borlänge centrum Maserhallen E16 

Tronsjö Åselby kiosken Hagaskolan E16 

Milsbo Borlänge resecentrum Resecentrum Vasaparken 
 

Buses are planned in a way to reduce the travel time and path. Buses travel from 

Ornäs to Borlänge centrum via Torsång Tingsrundan usually does not cover the 

area in Milsbo and Dalviks Kvarn. Similarly, buses travel from Dalviks Kvarn to 

Borlänge centrum via Milsbo instead of Ornäs and Viksnäs to minimize travel 

distance. 

Available data from Swedish national road database contains 27890 observations 

as an aggregated data includes twenty variables which are presented in Table 8. 

Some variables and equations have been used to analyze the transportation gap as 

presented in Section 2.3. Almost all variables are shortened to be able to handle in 

ArcGIS application. The shortened variables allow us to write queries and 

equations in an easier and efficient way instead of using descriptive name. Table 9 

and Table 10 are listed all the variables and their descriptions that are used to 

estimate the transport demand and supply. 
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Table 8 Variable description for transport demand analysis. 

Sl. No. Variable Name Description 

1 SquareID Living Location 

2 FodelseAr Average year of birth 

3 Kon 1=male;2=Female 

4 Civil G=married; OG=unmarried;  Ä = widower, SP= 

divorced RP = registered partner 

5 Barn0_3 Number of children at home age 0-3 years 

6 Barn4_6 Number of children at home age 4-6 years 

7 Barn7_10 Number of children at home age 7-10 years 

8 Barn11_15 Number of children at home age 11-15 years 

9 Barn16_17 Number of children at home age 16-17 years 

10 Barn18_19 Number of children at home age 18-19 years 

11 Barn20plus Number of children at home age 20+ years 

12 Sun2000niva Average education level 

13 SyssStatJ Employment status, number of employed people 

14 AstKommun Working place, 2081=Borlänge 

15 LoneInk Average employment income 

16 Famid_Lopnr Number of Families living in location 

17 Person_lopNr Number of Persons living in location 

18 Antal_Pb Average Number of car ownerships 

19 RutXKoord X-Coordinate Living location 

20 RutYKoord Y-Coordinate Living location 

 

Table 9 Variable description for transport demand indicators. 

Sl. No. Variable Name Description 

1 WAPV Adults without access to a private vehicle 

2 OP Population age over 60 years 

3 SS Student population age 7 to 17 

4 NWP Non-working population 

5 CS Population between 0 and 6 years 

6 LI Low income group 

7 DC Distance to Centre 

 

Table 10 Variable description for transport supply analysis. 

Sl. No. Variable Name Description 

1 C Buss capacity 

2 F Average frequency 

3 H Service hours  

4 D Access distance to public transport 

5 M Mode of service 

6 S The number of bus service  
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4 Research Methodology 
The research methodology has been divided into two parts those are data 

collection methodology and data analysis methodology.  

4.1 Data Collection 

Assessment data has been collected from different sources. Secondary sources 

have been used to collect demand related data which are described in Section 3.2. 

Public transport supply-related data has been received from Dalatrafik website

 

and in person. Bus capacity in Borlänge is presented here. Appendix A. 5 

comprises all collected data from Dalatrafik for public transport supply analysis. 

The unwanted character in data and empty observation are removed to avoid 

unexpected errors in ArcGIS application. Microsoft excel has been used to remove 

unwanted data and to modify variable names because ArcGIS does not take special 

characters as variable names.  

Table 11  Bus capacity in Borlänge 

 

County Bus Sitting Standing  

211 51 40 

212 51 40 

213 51 40 

216 51 40 

Town Bus Sitting Standing  

1 57 54 

4 35 49 

74 35 49 

151 50 36 

152 50 36 

153 50 36 

Direct Bus Sitting Standing  

101 56 0 

113 59 0 

4.2 Data Analysis 

Data analysis methodologies are divided into three sections for different purposes 

which are presented below. 

4.2.1 Transport Need Assessment Methodology 

Past researches have been analyzed to identify the important factors which affect 

the transport need in a transport analysis region.  

                                                           
 Dalatrafik, 2017. Dalatrafik.  http://www.dalatrafik.se/sv/english/, accessed 15 May 2017. 
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Table 12  Weighting of the indicators of absolute transport disadvantage. 

Indicators Indicators of transport disadvantage Weighting (%) 

I1 Adults without access to a private vehicle 18.33 

I2 Population age over 60 years 6.16 

I3 Student population (age 7-17) 18.62 

I4 Non-working population 18.84 

I5 Population between 0 and 6 years 19.11 

I6 Low-income group 15.54 

I7 Distance to the center 3.4 
 

A generic composite demand indicator can be employed for assessing public 

transportation need according to Equation (14): 

𝐶𝐷𝐼𝑖 =  ∑ 𝑆𝐼𝑖𝑗 ∗ 𝑊𝑗

𝑚

𝑗=1

,                                                                                                               (14) 

where, CDIi is the composite demand indicator of i-th location, m is the number of 

factors affecting transport need, SIij is the standardized indicator of factor j for 

location i, Wj is the weight of the transport indicator for factor j. The public 

transport demand approach has been adopted from Jaramillo, et al., (2012) with 

different sets of the indicator to fulfill the research objective. 

The indicators of transport disadvantage for each factor are standardized so that 

they take values between 0 and 1. The following equation performs 

standardization of a factor. 

𝑆𝐼𝑖𝑗 =
𝐼𝑖𝑗 − 𝐼𝑚𝑖𝑛

𝐼𝑚𝑎𝑥 − 𝐼𝑚𝑖𝑛
∗ 100 ,                                                                                        (15) 

where 𝑆𝐼𝑖𝑗 is the standardize indicator for factor i of the location j, 𝐼𝑖𝑗
† is the 

calculated index for factor i of the location j, 𝐼𝑚𝑖𝑛 minimum of all 𝐼𝑖𝑗, , 𝐼𝑚𝑎𝑥 

maximum of all 𝐼𝑖𝑗. 

                                                           
†
 Adults without access to a private vehicle (I1) 

Without access to Private Vehicle (WAPVi) = Population (Pi)* (1- number of car 

ownership (Ci)) 

Population age over 60 years (I2) 

Old Population (OPi)= Number of population who has average date of birth < 1957 

Student population age 7 to 17 (I3) 
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The weighting of the indicators of absolute transport disadvantage is shown in 

Table 12 which are adopted from Jaramillo, et al. (2012). The indicators have been 

chosen in this research from Jaramillo, et al. (2012) which are similar and 

compatible with this research case.  

The demand calculation methodology has been adopted from Jaramillo, et 

al.,(2012) because the proposed methodology is more generic. Any number of 

aspects can be incorporeted in this generic equation depending on avaiable data 

and circumstances. The same methodology can be applied to another case with 

different sets of socio-demographic characteristics.  

4.2.2 Supply Assessment Methodology 

The supply index of each square (SIi) is the product of vehicle capacity (Ci), 

average frequency ( Fi), service hours (Hi),  access distance to public transport 

(Di),  Mode of service (Mi) and the number of bus service (Si) of that location. The 

relation is presented in Equation (16). 

Supply Index   𝑆𝐼𝑖  =  𝐶 𝑖 ∗  𝐹𝑖  ∗  𝐻𝑖 ∗  𝑀𝑖  ∗ 𝑆𝑖  ∗ (
1

𝐷𝑖
)                             (16) 

The supply index calculation methodology has been adopted from Mortazavi & 

Akbarzadeh (2017 and Jaramillo, et al. (2012). Most of the studied approaches 

used similar characteristics to calculate supply index such as vehicle capacity, 

frequency, area, service level (Currie, 2010; Jaramillo, et al., 2012; Mortazavi & 

Akbarzadeh, 2017). Among them, some researchers have focused on single 

                                                                                                                                                                
Student Sum (SSi)= (Children of Age 7 to 10)+ (Children of Age 11 to 15)+ (Children of 

Age 16 to 17) 

Non-working population (I4) 

Non-Working Population(NWPi)= Total Population – (Number of Families*Number of 

employed per family)  – Children of age (0 to17) 

Population between 0 and 6 years (I5) 

Children Sum (CSi)= (Children of Age 0 to 3)+ (Children of Age 4 to 6) 

Low-income group (I6) 

LIi= Average low income group population 

Distance to the centre (I7) 

Distance to Centre 𝐷𝐶𝑖 = √(𝑋𝑖 − 𝑋𝑐𝑒𝑛𝑡𝑟𝑒)2 + (𝑌𝑖 − 𝑌𝑐𝑒𝑛𝑡𝑟𝑒)2  
2
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location and some have focused on a complete transport network to calculate 

transportation service level. The proposed supply index calculation approach is 

more generic similar to transportation demand calculation where any number of 

aspects can be considered depending on research scope. The methodology can be 

applied to identify transportation supply at a particular location, on a single 

transport route, as well as for the whole transport network.  

4.2.3 Transport Service Gap Estimation 

The public transport gap exists between public transport supply and public 

transport demand. Transport gap estimation helps to identify improvement 

provision and better transport facilities applying better planning and decision 

making. Public transport disparity can be obtained by identifying the difference 

between public transport demand index (CDIi) at location i and Supply Indicator 

SIi at location i that is 𝑇𝐺𝐼𝑖 = 𝐶𝐷𝐼𝑖  − 𝑆𝐼𝑖.   

The estimated public transport gap will provide the relative measure of 

transportation service gap among investigated locations. This measure allows a 

comparative importance of each location to improve transportation service. An 

absolute measure of public transportation gap in one location will allow getting 

absolute public transport gap of all locations since all measures are relative to each 

location.   

5 Results 

In this research work, ArcGIS map10.5 tool has been used to analysis data and 

find out transportation demand and supply in Borlänge. GIS allows us to visualize, 

question, analyze and interpret data which simplifies understanding of available 

information as well as helps to identify patterns (Law & Collins, 2013). Using 

various functionalities in ArcGIS, all attributes are calculated according to 

Equation (14), (15) and Table 12 which are described in Section 4.2. A segment of 

calculation result is presented in Appendix A. 3.  

Due to large-scale variation among different data, therefore, data normalization 

method according to Equation (15) is used to get a value between 0% and 100%. 

Since the aggregated data has been used in this research, therefore, all information 

in particular bus stop is taken as average. Visual basis based query tool has been 
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utilized to calculate individual demand indicator and then they were multiplied 

with weight to get absolute public transport demand index.  Finally, composite 

demand indices for all locations have been assessed applying Equation (14) and 

with the help of Table 12.   

Composite demand index distribution on line 211 is presented in Figure 5. The 

bigger the diameter of the circles indicates higher relative demand compared to 

other squares or locations. The larger circles indicate the demand index for those 

locations reside between 80 and 100. There are total 12 bus stops where demand is 

very high compared to other bus stops. The smallest diameter shows the composite 

demand index between 0 and 35.83.   Higher public transport demanded bus stop 

locations/squares are presented in Table 13, and the complete result will be found 

in Appendix A. 4. It is observed from the table that Tronsjö, Milsbosjön, Milsbo, 

Viksnäs and Holenvägen have relative demand more than 90%. Using similar 

functionalities, all indicators related to public transport supply have been 

calculated according to Equation (16). 

Supply related data are collected from online transport planning application in 

Dalatrafik and some addition data were collected from Dalatrafik by email.  

Supply Index has been calculated over the week instead of considering day-by-

day. Result for public transport supply distribution on line 211 in Borlänge is 

presented in Figure 6. The bigger the diameter of the circle indicates the higher 

relative supply compared to the particular location. . Due to large-scale variation 

between different attributes, the final supply index is normalized according to 

Equation (15) to obtain a value between 0% and 100%. 

Visual Basic based query tool has also been employed to calculate the individual 

supply indicator, and then they were multiplied according to Equation (16) to 

obtain absolute public transport supply index. A segment of the result from supply 

index is shown in Table 14. The most supplied transport services are Borlänge 

resecentrum and Borlänge centrum. The least supplied transport service locations 

are Kårtylla, Sunnanö, Viksnäs. Detail result will be found in Appendix A. 5. 

ArcGIS has also been employed to connect supply and demand data to show the 

disparity of the public transport service. The obtained public transport gap 

distribution on line 211 in Borlänge is presented in Figure 7. 
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Figure 5: Composite Demand Index distribution on public transport line 211 in 

Borlänge 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6:  Public transport supply distribution on line 211 in Borlänge 
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Figure 7 :  Public transport gap distribution on public transport line 211 in 

Borlänge. 

Table 13 A section of result from composite demand index calculation 

(sorted larger to smaller). 

Bus Stop 
Demand 

Index(CDI) 

Normalized Demand Index 

(NDI) 

Tronsjö 0.61 100.00 

Milsbosjön 0.59 96.45 

Milsbo 0.59 95.08 

Viksnäs 0.59 94.55 

Holenvägen 0.58 93.38 

Lilla Ornäs 0.56 86.94 

Skomsarby 0.56 86.70 

Sunnanö 0.55 86.18 

Kårtylla 0.55 86.06 

Dalviks Kvarn 0.55 85.36 

Uvbergsviken 0.54 83.28 

Torsångs Idrottsplats 0.54 82.65 

Nordanö 0.53 80.03 

Finnäset 0.51 74.24 

Kaplanstjärn 0.51 73.14 

Torsång kyrkan 0.50 72.34 
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 Table 14  A section of result from supply index calculation (larger to smaller). 

Bus Stop 
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Borlänge 

resecentrum 
9748 662 122.36 291.03 2713132.98 100.00 

Borlänge 

centrum 
9748 662 122.36 299.81 2633679.38 97.07 

SSAB Västra 

Porten 
7283 547 122.36 308.59 1579615.78 58.22 

Åselby kiosken 5216 306 119.7 159.13 1200612.83 44.25 

Lantmäterigatan 5216 306 119.7 200.58 952485.935 35.11 

Lustbergsvägen 5216 306 119.7 206.87 923559.084 34.04 

Sims myr 5302 311 119.7 261.97 753420.715 27.77 

Hyttingsvägen 4815 277 119.7 228.49 698732.242 25.75 

Tunabaren 5302 311 119.7 289.81 681054.136 25.10 

Wallingården 4815 279 119.7 239.47 671483.925 24.75 

Bro 4704 266 119.7 356.88 419682.613 15.47 

Ornäs kiosken 2863 197 119 168.00 399513.138 14.73 
 

Table 15  A section of normalized gap index (sorted larger to smaller). 

Bus Stop 

Normalized 

Demand 

Index (NDI) 

Normalized 

SI(NSI) 

Gap Index 

(TGI) 

Gap Index 

Normalized 

(NTGI) 

Tronsjö 100.00 0.057 99.94 100.00 

Milsbosjön 96.45 0.132 96.32 98.16 

Milsbo 95.08 0.032 95.05 97.51 

Viksnäs 94.55 0.000 94.55 97.26 

Holenvägen 93.38 0.043 93.33 96.64 

Sunnanö 86.18 0.000 86.18 93.02 

Kårtylla 86.06 0.000 86.06 92.96 

Lilla Ornäs 86.94 1.078 85.86 92.85 

Dalviks Kvarn 85.36 0.078 85.28 92.56 

Skomsarby 86.70 3.328 83.37 91.59 

Torsångs Idrottsplats 82.65 1.648 81.00 90.39 

Nordanö 80.03 0.001 80.02 89.89 

Uvbergsviken 83.28 4.631 78.65 89.19 

Finnäset 74.24 0.009 74.24 86.95 

Kaplanstjärn 73.14 0.045 73.09 86.37 

Torsång kyrkan 72.34 0.270 72.07 85.85 

Ornäs skolan 69.65 0.895 68.76 84.17 
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A segment of the calculated result of public transportation service gap is present in 

Table 15. The largest gaps of transport service are present in Tronsjö, Milsbosjön, 

Milsbo and Viksnäs on the other hand Borlänge centrum, Borlänge resecentrum, 

SSAB Västra Porten and Åselby kiosken have least transportation gaps. The 

complete result will be found in Appendix A. 6. Due to limited time of the 

research work, different modes of transport have not been considered therefore 

mode of transport service (Mi) is constant which is one. Also, since there is no 

competition among transport providers and it is assumed that Dalatrafik does not 

schedule different buses at the same time from a location thus the number of bus 

service (Si) of all location will remain constant (value is one) in this case study. 

Applying similar approach described above composite demand index distribution 

on line 213 is presented in Figure 8. The bigger the diameter of the circles 

indicates higher relative demand compared to other locations. The larger circles 

indicate the demand index for those locations reside between 70.97% and 100%. 

There are total 2 bus stops where demand is very high compared to other bus stops 

those are Sångbergsvägen Rämshyttan and Trollebo. The smallest diameter shows 

the composite demand index between 0% and 25.43%.   The complete demand 

index calculation result for bus line 213 will be found in Appendix A. 9. It is 

observed from the table that Turistgården Rämshyttan has the least demand 

compared to other locations.  

Public transport supply in bus line 213 has been calculated according to Equation 

(16). Result for public transport supply distribution on line 213 in Borlänge is 

presented in Figure 9 :  Public transport supply distribution on line 213 in 

Borlänge.Figure 9 and complete result is shown in Appendix A. 10. The bigger the 

diameter of the circle indicates the higher relative supply compared to the 

particular location. The most supplied transport services are Borlänge resecentrum 

and Resecentrum Vasaparken. The least supplied transport service locations are 

Hyttings fäbodar, Slamdammsstigen Idkerberget and Stenbäcken.  

ArcGIS has also been employed to connect supply and demand data to show the 

disparity of the public transport service. The obtained public transport gap 

distribution on line 213 in Borlänge is presented in Figure 10. The complete 

calculated result of public transportation service gap is present in Appendix A. 11.  
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Figure 8 :  Public transport demand distribution on line 213 in Borlänge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9 :  Public transport supply distribution on line 213 in Borlänge. 
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Figure 10 :  Public transport gap distribution on line 213 in Borlänge. 

The largest gaps of transport service are present in Sångbergsvägen Rämshyttan, 

Trollebo, Bilverkstaden Floda which is more than 80% on the other hand 

Tunagatan, Resecentrum Vasaparken and Borlänge resecentrum have  

transportation gaps less 41%. 

Applying similar approach described for bus line 211 composite demand index 

distribution on line 216 is presented in Figure 11. The bigger the diameter of the 

circles indicates higher relative demand compared to other locations. The larger 

circles indicate the demand index for those locations reside between 73% and 

100%. There are total 3 bus stops where demand is very high compared to other 

bus stops those are Duvnäs, Gagnbro and Gimsbärke norra. The smallest diameter 

shows the composite demand index between 0% and 21.6%.   The complete 

demand index calculation result for bus line 216 will be found in Appendix A. 12. 

It is observed from the table that Borlänge resecentrum and Bilskroten Amsberg 

have the least demand compared to other locations i.e less than 7.03%.  

Public transport supply in bus line 216 has been calculated according to Equation 

(16). Result for public transport supply distribution on line 216 in Borlänge is 

presented in Figure 12 and complete result is shown in Appendix A. 13.  
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Figure 11 :  Public transport demand distribution on line 216 in Borlänge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12 :  Public transport supply distribution on line 216 in Borlänge. 
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Figure 13 :  Public transport gap distribution on line 216 in Borlänge. 

The bigger the diameter of the circle indicates the higher relative supply compared 

to the particular location. The most supplied transport services are Resecentrum 

Vasaparken, Borlänge centrum and Klöverstigen. The least supplied transport 

service locations are Bilskroten Amsberg, Stadshuset and Hesseliusgatan.  

ArcGIS has also been employed to connect supply and demand data to show the 

disparity of the public transport service. The obtained public transport gap 

distribution on line 216 in Borlänge is presented in Figure 13.  

The complete calculated result of public transportation service gap is present in 

Appendix A. 14. There are five locations where the transport service gaps are 

larger than 80% such as Duvnäs, Gagnbro and Gimsbärke norra on the other hand 

Klöverstigen, Borlänge centrum and Resecentrum Vasaparken have  the least 

transportation gaps which is less 20%. 
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6 Discussion 

This research work has been conducted using a case study approach to visualize 

transport condition on route Borlänge-Torsång- Ornäs, Borlänge- Idkerberget- 

Rämshyttan and Borlänge- Djurås in Borlänge community. The research aimed at 

finding disparity of public transport by analyzing the social, economic, geographic 

and demographic aspects in Borlänge region to find provision for improvement. 

This thesis has been pursued investigating literature, books, electronic information 

to find appropriate aspects with the purpose of assessing supply and demand of 

public transport facilities. Literature review in Section 2.2 helps to choose 

appropriate indicators for transport demand and supply which facilities to develop 

research methodology explained in Section 4.2.  

Total seven indicators for transport demand assessment and six indicators for 

transport supply calculation are chosen for this particular case in Borlänge. 

However, even though the research is led to a particular case, the research 

methodology can be applied to another part of the municipalities or even in 

another part of Sweden to find the public transportation service gap. 

The first section of the research objective has been achieved by appropriately 

identifying characteristics of assessing public transportation demand and supply 

are described in data analysis section under research methodology. In addition to 

public transport demand, supply and gap analysis methodology are also explained 

along with characteristic in the same section. Identified characteristics for demand 

match with characteristics explained in (Currie, 2010; Jaramillo, et al., 2012; 

Paulley, et al., 2004; Shergold & Parkhurst, 2012). Some of the characteristics 

have excluded from a selection such as widows and divorced women in Arabian 

countries are underprivileged (Mortazavi & Akbarzadeh, 2017) but in the context 

of Sweden, all people have equal rights. Journey purpose of each individual may 

have a positive impact on transport demand (Paulley, et al., 2004) however; this 

requires a lot of effort and assumption to consider all possible alternatives.  

The main concern of public demand assessment is to identify some people who are 

socially disadvantaged and have limited access to public transportation service. 

Most researches focus on transport service related attributes, the alternative of 

transport facilities, traveler characteristics, and land usage attributes. It is 
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important to choose the right weight of different attributes in order to achieve a 

feasible solution. The weight may vary depending on locality and geographical 

location. In this research weights of the indicators for absolute transport 

disadvantaged have been adopted from (Jaramillo, et al., 2012) since the indicators 

are similar and it is assumed that socio-economic condition in both locations is 

almost similar.  

The second part of the research objective has been achieved by appropriately 

visualizing and analyzing information which permits query making and 

interpretation of data for further analysis purpose (Law & Collins, 2013). Result 

from public transport demand; supply and their gap are presented in the results 

section.  

The public transport demand and supply are composed of complex interaction with 

a considerable number of attributes. Hence, this assessment is not exact 

representation instead it is an approximation of complex situation (Jaramillo, et al., 

2012). A relative representation of supply and demand index is presented in this 

research. 

The normalized socially disadvantaged population distribution over the route 211 

is presented in Figure 14 which clearly evident that they are randomly distributed 

over the region. However, if we investigate the relative demand index in Figure 5 

which shows the high transport demanded in line 211 are mostly located in the 

remote region from Borlänge Centre. Also, the calculated demand index clearly 

evident that the income and the distance have a vital contribution to public 

transportation demand. 

It is observed in supply index for line 211 in Figure 6  that few of the transport 

route locations have higher service performance particularly, Borlänge 

resecentrum, Borlänge centrum, SSAB Västra Porten, Åselby kiosken, 

Lantmäterigatan and Lustbergsvägen. If we carefully observe the different 

characteristics in first few of them in Table 14 which indicates that bus capacity 

and frequency of buses are relatively higher compared to other locations. Also, 

those locations have been easily accessed because of shorter travel distance to the 

bus stops. 
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Figure 14: Socially disadvantaged population distribution on line 211 in Borlänge. 

  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15: Normalized demand and supply index on line 211 in Borlänge 
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Demand and supply graph (Figure 15) has been developed for line 211 to 

investigate the correction of demand with supply. There are three different clusters 

have been observed those are: i) higher demand with higher supply ii) lower 

demand with lower supply and iii) Higher demand with lower supply. To improve 

the overall transport facility, the 3
rd

 cluster (iii) must be considered first as they are 

disadvantaged from access to public transport facilities which hinder the overall 

social-economic development as well as urbanization (Shergold, et al., 2012).  It is 

also observed from the Figure 15 that majority of the bus stops have received very 

low supply which is less than 20%. In addition, four different clusters have been 

detected in demand due to geographical and demographic situation of Borlänge, 

Torsång and Ornäs/Milsbo. Cluster to the right indicates remote locations where 

demand is very high but transport service is very low (such as Ornäs, viksnäs, 

Milsbo), the bottom middle cluster represents regions of moderate demand but 

very low supply those are located around the middle of the route 211 (e.g. 

Torsång). The cluster to the top of the figure comprises higher transport facility 

and moderate demand such Borlänge Centre.  The analysis indicated that the 

distance to centrum might have a large impact on demand indicator. 

Overall, the public transport gap distribution in Figure 7 identified a significant 

difference between supply and demand in rural part of Borlänge. The public 

transport need in outer Borlänge i.e. Milsbo, Torsång- Ornäs is very high (more 

than 80%) whereas transport supply is very low (about 1%).  The disparity occurs 

due to that very low number of public transport are provided for only a few hours 

of active service.  

The public transport gap distribution of all three routes is presented in Figure 16 

which shows that Borlänge-Torsång- Ornäs and Borlänge- Djurås have more gap 

in outer regions compared to Borlänge- Idkerberget- Rämshyttan because the 

population density on Borlänge- Idkerberget- Rämshyttan (2.43 person/ hectare) is 

lower than other two bus lines (5,93 person/ hectare). Lower populations in line 

213 eventually generate lower demand with same transport supply which may 

cause lower gap. It is also observed that transport gap in central Borlänge i.e. near 

to Borlänge resecentrum is very low because transport frequency is more 

compared to other locations.  
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Figure 16: Normalized transportation gap on line 211, 213 and 216 in Borlänge 

Public transportation facility is essential for those who do not own motorized 

vehicles but on the other hand for fewer people with long distance travel may not 

be beneficial for transportation provider. As a result, it is worth to investigate 

alternative transportation facilities to achieve a balance between operating cost and 

transport supply. The fixed route and schedule based public transport system face 

challenges for fewer demands over disperse locations (Ferreira, et al., 2007).  As a 

consequence, alternative means of transportation instead of fixed route and 

schedule based transport to meet transportation service gap are necessary for this 

context in Borlänge. Flexible Transport Services (FTS), Demand Responsive 

Transport (DRT) and Shared Transport System (STS) are very common 

approaches to fill the gap of transportation service. Some benefits of FTS have 

been identified such as integration with fixed route, filling transport gap, more 

attractive transport facility for high demanded regions, etc. (Ferreira, et al., 2007).  

FTS is available in Borlänge Municipality; however, full-scale benefits have not 

been exploited due to lack of information. Social impact and consequence, as well 

as distribution effect, should be considered in strategic decision making to 
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implement of FTS (Jones & Lucas, 2012). Also, good collaboration with services, 

social and spatial aspects are very crucial to plan transport facilities in DTR 

(Brake, et al., 2007; Gray, et al., 2006). Developing confidence and education on 

the use of public transport can be an important part of the flexible solution.  

7 Conclusions 

This research illustrated public transport gap between transport service needed and 

transport service supplied in Borlänge-Torsång- Ornäs, Borlänge- Idkerberget- 

Rämshyttan and Borlänge- Djurås in Borlänge community. This is useful 

regarding transport service planning and decision making where new routes and 

bus stops should be placed, finding alternative means of public transport services 

(Jaramillo, et al., 2012). Rural people are often excluded from the urban facilities 

due to geographic differences.  This thesis work analyzes transport gap 

considering spatial aspects which facilitate minimizing the socio-economic gap in 

Borlänge. The research proposed a generic methodology to ascertain the disparity 

between public transport demand and available supply of public transport 

considering a case public bus line 211, 213 and 216 in Borlänge community and 

finally visualize the disparity using GIS application at different bus stop locations 

in the routes. 

The result indicates that existing public transport provided by Dalatrafik has a 

significant gap between delivered transport supply and potential transport service 

needed. This transportation gap may occur due to the deficiency of service 

capacity and low frequency of the service. Transportation demand index indicates 

that income and distance have vital contribution to public transport demand. 

One limitation of this transport gap analysis approach is its aggregate nature, 

which provides relative supply and demand of the public transportation but it does 

not provide exact or detail information on how many bus or frequency is required 

to fill the transportation gap. Economic and temporal gap analysis has not been 

considered in this research because it calls for an extensive survey to collect 

necessary data which is not feasible to cover in short time. Mode of transport for 

example train, airplane and other transport mode has not been considered in this 

thesis work. Moreover, some topics can be explored for further research such as 
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temporal service gap analysis, alternative means of transportation, flexible 

transport system, etc. to improve the public transport system in Borlänge. Since, 

this research provides relative demand, supply and gap of individual location on 

bus line 211, 213 and 216; if Dalatrafik measures exact demand and supply in one 

location then they can easily get exact demand, supply and gap for all locations 

which allow efficient and effective decision making. 
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Appendix 

 

A. 1 Population in Borlänge from year 2003 to 20016 

 Years 

Age 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

0-4  2293 2358 2479 2609 2711 2816 2876 2977 3031 3013 3058 3156 3155 3218 

5-9  2575 2456 2330 2298 2363 2493 2601 2705 2790 2906 3043 3112 3208 3251 

10-14  3286 3236 3111 2941 2828 2773 2686 2566 2523 2578 2748 2896 3043 3137 

15-19  3178 3265 3360 3533 3587 3516 3560 3420 3243 3055 3007 2937 2905 2904 

20-24  2902 2893 2911 3006 3141 3345 3522 3801 3917 3897 3803 3808 3640 3569 

25-29  2766 2806 2813 2838 2840 2876 2916 3064 3102 3237 3390 3609 3710 3882 

30-34  2986 2900 2881 2844 2798 2756 2770 2839 2773 2809 2849 2940 3009 3163 

35-39  3397 3320 3191 3176 3091 3032 3034 2941 2886 2851 2831 2821 2842 2867 

40-44  3014 3169 3256 3344 3443 3450 3383 3329 3249 3125 3064 3060 2973 2964 

45-49  3130 3056 3008 2980 2991 3034 3175 3296 3381 3481 3486 3413 3350 3303 

50-54  3164 3094 3063 3112 3145 3097 3031 3021 2948 2939 2980 3130 3263 3369 

55-59  3466 3448 3375 3228 3127 3052 3013 2978 3050 3088 3066 3003 2982 2909 

60-64  2637 2799 2988 3167 3246 3312 3287 3264 3106 3011 2936 2903 2847 2906 

65-69  2076 2099 2124 2211 2360 2459 2627 2811 2977 3062 3116 3086 3053 2931 

70-74  1897 1923 1901 1878 1878 1949 1947 1963 2045 2181 2317 2467 2602 2738 

75-79  1760 1715 1719 1725 1687 1662 1689 1679 1661 1668 1723 1720 1729 1821 

80-84  1335 1393 1368 1368 1364 1332 1328 1320 1343 1313 1304 1345 1333 1325 

85-89  730 713 761 795 796 869 877 883 872 854 839 826 842 854 

90-94  280 297 312 293 295 289 284 314 349 339 379 392 408 386 

95-99  39 42 32 50 61 69 72 77 73 68 78 81 83 97 

100+  8 6 4 3 4 4 3 3 4 7 6 10 11 10 
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A. 2 Complete list of all bus stops on line 211 

Bus stops while traveling 

from centrum 

Bus stops while traveling 

toward centrum 

Borlänge resecentrum Dalviks Kvarn 

Borlänge centrum Finnäset 

Maximtorget Holenvägen 

Tunagatan Milsbosjön 

Sims myr Milsbo 

Tunabaren Tronsjö 

Lustbergsvägen Skålmyravägen 

Lantmäterigatan Kaplanstjärn 

Åselby kiosken Kårtylla 

Hyttingsvägen Sunnanö 

Fornbyvägen Nordanö 

Bro Viken 

Wallingården Viksnäs 

Stora Tuna Kyrka Torsång kyrkan 

Ornäs kiosken Torsångs Idrottsplats 

Sågvägen Ornäs Torsång Tingsrundan 

Storsten Uvbergsviken 

Uvberget norra Uvberget södra 

Uvberget södra Uvberget norra 

SSAB Västra Porten Storsten 

Kälarvet Lilla Ornäs 

Dalhedsgatan Ornäs kiosken 

Tuvhedsgatan Sågvägen Ornäs 

Söpnarby Ornäs skolan 

Nyckelbyslätten Tylla 

Nyckelby Berg 

Gamla flottbron Stora Tuna Kyrka 

Alsbäck Wallingården 

Övre Utendal Bro 

Yttre Utendal Hyttingsvägen 

Fjäkelmyra Åselby kiosken 

Åby Lantmäterigatan 

Skomsarby Lustbergsvägen 

Söderby Tunabaren 

Trädgårdsmästaren 

Torsång Sims myr 

Skomsarbymyren Tunagatan 

Kvistgårdarna Skomsarbymyren 

Berg 

Trädgårdsmästaren 

Torsång 

Torsångs Idrottsplats Söderby 
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A. 2 Continued. 

Bus stops while traveling 

from centrum 

Bus stops while traveling 

toward centrum 

Torsång skolan Skomsarby 

Torsång Tingsrundan Åby 

Uvbergsviken Fjäkelmyra 

Ornäs skolan Yttre Utendal 

Sunnanö Övre Utendal 

Nordanö Alsbäck 

Viken Gamla flottbron 

Viksnäs Nyckelby 

Kaplanstjärn Nyckelbyslätten 

Skålmyravägen Söpnarby 

Tronsjö Tuvhedsgatan 

Milsbo vägskäl Dalhedsgatan 

Finnäset Kälarvet 

Dalviks Kvarn Domaregatan(e) 

Milsbosjön SSAB Västra Porten 

Milsbo Borlänge centrum 

 Borlänge resecentrum 
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A. 3  Example of demand Indicator calculation (Line 211) 

Bus Stop 

W
A

P
V

 

O
P

 

S
S

 

N
W

P
 

C
S

 

L
I 

D
C

 

D
em

a
n

d
 

N
o
rm

a
li

ze
d

 

D
em

a
n

d
 

Borlänge 

resecentrum 0.68 0.00 0.00 0.90 0.00 0.12 0.03 1.73 0.34 

Tunabaren 0.71 0.00 0.50 0.44 0.33 0.00 0.11 2.09 0.42 

Sims myr 0.85 0.00 0.00 0.92 0.00 0.05 0.05 1.88 0.37 

SSAB Västra 

Porten 0.11 0.00 0.00 0.58 0.00 0.03 0.04 0.77 0.11 

Sims myr 0.41 0.00 0.25 0.72 0.17 0.12 0.05 1.72 0.33 

Tunabaren 0.27 0.00 0.00 0.87 0.00 0.15 0.11 1.39 0.26 

Sims myr 0.35 0.35 0.00 0.89 0.00 0.16 0.05 1.79 0.35 

Milsbosjön 0.47 0.59 0.00 0.89 0.00 0.13 0.96 3.03 0.65 

Sunnanö 0.73 0.00 0.00 0.72 0.00 0.07 0.73 2.25 0.46 

Tunagatan 0.60 0.00 0.00 0.90 0.00 0.03 0.03 1.55 0.29 

Ornäs kiosken 0.04 0.00 0.00 0.87 0.00 0.20 0.54 1.64 0.32 

 

A. 4  Demand Index calculation result (Line 211) 

Bus Stop Demand 

Index(CDI) 

Normalized 

Demand Index 

(NDI) 

Dalviks Kvarn 0.55 85.36 

Finnäset 0.51 74.24 

Holenvägen 0.58 93.38 

Milsbosjön 0.59 96.45 

Milsbo 0.59 95.08 

Tronsjö 0.61 100.00 

Skålmyravägen 0.42 50.20 

Kaplanstjärn 0.51 73.14 

Kårtylla 0.55 86.06 

Sunnanö 0.55 86.18 

Nordanö 0.53 80.03 

Viken 0.43 53.37 

Viksnäs 0.59 94.55 

Torsång kyrkan 0.50 72.34 

Torsångs Idrottsplats 0.54 82.65 

Torsång Tingsrundan 0.37 35.04 

Uvbergsviken 0.54 83.28 

Uvberget södra 0.45 56.87 

Uvberget norra 0.44 54.26 
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A. 4 Continued. 

Bus Stop Demand 

Index(CDI) 

Normalized 

Demand Index 

(NDI) 

Storsten 0.47 62.52 

Lilla Ornäs 0.56 86.94 

Ornäs kiosken 0.45 58.81 

Sågvägen Ornäs 0.43 53.06 

Ornäs skolan 0.49 69.65 

Tylla 0.43 51.18 

Berg 0.46 59.62 

Stora Tuna Kyrka 0.34 28.48 

Wallingården 0.34 27.80 

Bro 0.46 59.21 

Hyttingsvägen 0.40 42.99 

Åselby kiosken 0.33 25.38 

Lantmäterigatan 0.39 39.90 

Lustbergsvägen 0.36 33.19 

Tunabaren 0.43 52.66 

Sims myr 0.31 19.64 

Tunagatan 0.33 24.31 

Skomsarbymyren 0.44 55.23 

Trädgårdsmästaren 

Torsång 0.49 68.84 

Söderby 0.32 21.60 

Skomsarby 0.56 86.70 

Åby 0.44 53.93 

Fjäkelmyra 0.45 57.58 

Yttre Utendal 0.44 55.45 

Övre Utendal 0.44 54.74 

Alsbäck 0.37 34.60 

Gamla flottbron 0.37 35.83 

Nyckelby 0.36 32.04 

Nyckelbyslätten 0.46 60.20 

Söpnarby 0.35 29.98 

Tuvhedsgatan 0.30 17.12 

Dalhedsgatan 0.43 53.29 

Kälarvet 0.42 49.61 

Domaregatan(e) 0.31 19.86 

SSAB Västra Porten 0.34 26.69 

Borlänge centrum 0.24 0.00 

Borlänge resecentrum 0.30 16.53 

 

  



 

53 Appendix| Högskolan Dalarna 

 
 

A. 5 Supply Index calculation result (Line 211) 

Bus Stops 
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Dalviks Kvarn 418 25 65.1 321.07 2118.8228 0.08 

Finnäset 206 15 58.1 732.17 245.20176 0.01 

Holenvägen 450 25 68.25 661.42 1160.8576 0.04 

Milsbosjön 450 25 68.11 213.38 3590.9753 0.13 

Milsbo 450 25 68.25 874.20 878.30728 0.03 

Tronsjö 541 30 76.65 808.43 1538.8191 0.06 

Skålmyravägen 541 30 76.65 442.65 2810.4144 0.10 

Kaplanstjärn 541 30 76.72 1014.66 1227.1762 0.05 

Kårtylla 91 5 3.5 1513.06 1.0525035 0.00 

Sunnanö 177 10 5.83 1158.90 8.9042167 0.00 

Nordanö 177 10 5.83 421.31 24.49293 0.00 

Viken 177 10 5.83 268.34 38.455801 0.00 

Viksnäs 177 10 5.83 999.15 10.32783 0.00 

Torsång kyrkan 991 63 116.13 988.30 7336.1417 0.27 

Torsångs Idrottsplats 1449 86 115.85 322.81 44721.152 1.65 

Torsång Tingsrundan 1820 108 115.85 352.25 64645.535 2.38 

Uvbergsviken 1911 109 115.85 192.07 125635.9 4.63 

Uvberget södra 1638 98 115.71 235.67 78815.103 2.90 

Uvberget norra 1365 83 115.99 323.14 40667.371 1.50 

Storsten 1365 83 115.99 840.32 15638.214 0.58 

Lilla Ornäs 1725 114 117.6 790.47 29255.907 1.08 

Ornäs kiosken 2863 197 119 168.00 399513.14 14.73 

Sågvägen Ornäs 2342 165 119 235.34 195398.26 7.20 

Ornäs skolan 1998 141 119 1381.15 24272.765 0.89 

Tylla 182 10 56 1676.53 60.79211 0.00 

Berg 182 10 56 1196.66 85.170162 0.00 

Stora Tuna Kyrka 4815 279 119.7 806.73 199326.34 7.35 

Wallingården 4815 279 119.7 239.47 671483.92 24.75 

Bro 4704 266 119.7 356.88 419682.61 15.47 

Hyttingsvägen 4815 277 119.7 228.49 698732.24 25.75 

Åselby kiosken 5216 306 119.7 159.13 1200612.8 44.25 

Lantmäterigatan 5216 306 119.7 200.58 952485.94 35.11 

Lustbergsvägen 5216 306 119.7 206.87 923559.08 34.04 

Tunabaren 5302 311 119.7 289.81 681054.14 25.10 

Sims myr 5302 311 119.7 261.97 753420.72 27.77 

Tunagatan 6213 369 119.7 1962.80 139812.53 5.15 

Skomsarbymyren 1729 103 113.05 1958.00 10282.319 0.38 
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A. 5 Continued. 

Bus Stops 
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Trädgårdsmästaren 

Torsång 1722 103 113.05 262.38 76419.17 2.82 

Söderby 1722 103 113.05 274.28 73105.512 2.69 

Skomsarby 1722 103 113.05 222.10 90281.425 3.33 

Åby 1722 103 113.05 246.26 81421.555 3.00 

Fjäkelmyra 1722 103 113.05 277.61 72227.429 2.66 

Yttre Utendal 1722 103 113.05 250.16 80153.475 2.95 

Övre Utendal 1722 103 113.05 279.70 71687.775 2.64 

Alsbäck 1722 103 113.05 307.19 65273.717 2.41 

Gamla flottbron 1722 103 113.12 205.85 97465.648 3.59 

Nyckelby 1722 103 113.12 188.68 106337.64 3.92 

Nyckelbyslätten 1722 103 113.12 168.47 119095.17 4.39 

Söpnarby 1722 103 113.12 112.49 178361.19 6.57 

Tuvhedsgatan 1722 103 113.12 343.71 58373.32 2.15 

Dalhedsgatan 1722 103 113.12 334.93 59903.525 2.21 

Kälarvet 1722 103 113.12 326.15 61516.115 2.27 

Domaregatan(e) 1813 110 112.98 317.37 70994.148 2.62 

SSAB Västra Porten 7283 547 122.36 308.59 1579615.8 58.22 

Borlänge centrum 9748 662 122.36 299.81 2633679.4 97.07 

Borlänge resecentrum 9748 662 122.36 291.03 2713133 100.00 
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A. 6 Gap Index calculation result (Line 211) 

Bus Stop 

Normalized 

Demand Index 

(NDI) 

Normalized 

SI 

Gap Index 

(TGI) 

Gap Index 

Normalized 

(NTGI) 

Dalviks Kvarn 85.36 0.078 85.28 92.56 

Finnäset 74.24 0.009 74.24 86.95 

Holenvägen 93.38 0.043 93.33 96.64 

Milsbosjön 96.45 0.132 96.32 98.16 

Milsbo 95.08 0.032 95.05 97.51 

Tronsjö 100.00 0.057 99.94 100.00 

Skålmyravägen 50.20 0.104 50.10 74.70 

Kaplanstjärn 73.14 0.045 73.09 86.37 

Kårtylla 86.06 0.000 86.06 92.96 

Sunnanö 86.18 0.000 86.18 93.02 

Nordanö 80.03 0.001 80.02 89.89 

Viken 53.37 0.001 53.36 76.36 

Viksnäs 94.55 0.000 94.55 97.26 

Torsång kyrkan 72.34 0.270 72.07 85.85 

Torsångs Idrottsplats 82.65 1.648 81.00 90.39 

Torsång Tingsrundan 35.04 2.383 32.65 65.85 

Uvbergsviken 83.28 4.631 78.65 89.19 

Uvberget södra 56.87 2.905 53.97 76.66 

Uvberget norra 54.26 1.499 52.76 76.05 

Storsten 62.52 0.576 61.95 80.71 

Lilla Ornäs 86.94 1.078 85.86 92.85 

Ornäs kiosken 58.81 14.725 44.09 71.65 

Sågvägen Ornäs 53.06 7.202 45.86 72.55 

Ornäs skolan 69.65 0.895 68.76 84.17 

Tylla 51.18 0.002 51.17 75.25 

Berg 59.62 0.003 59.62 79.53 

Stora Tuna Kyrka 28.48 7.347 21.13 60.00 

Wallingården 27.80 24.749 3.05 50.82 

Bro 59.21 15.469 43.74 71.47 

Hyttingsvägen 42.99 25.754 17.24 58.02 

Åselby kiosken 25.38 44.252 -18.87 39.69 

Lantmäterigatan 39.90 35.106 4.79 51.70 

Lustbergsvägen 33.19 34.040 -0.85 48.84 

Tunabaren 52.66 25.102 27.56 63.26 

Sims myr 19.64 27.769 -8.13 45.14 

Tunagatan 24.31 5.153 19.16 59.00 

Skomsarbymyren 55.23 0.379 54.85 77.11 

Trädgårdsmästaren 

Torsång 68.84 2.817 66.03 82.78 

Söderby 21.60 2.694 18.90 58.87 
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A. 6 Continued.  

Bus Stop 

Normalized 

Demand Index 

(NDI) 

Normalized 

SI 

Gap Index 

(TGI) 

Gap Index 

Normalized 

(NTGI) 

Skomsarby 86.70 3.328 83.37 91.59 

Åby 53.93 3.001 50.93 75.12 

Fjäkelmyra 57.58 2.662 54.92 77.15 

Yttre Utendal 55.45 2.954 52.50 75.92 

Övre Utendal 54.74 2.642 52.10 75.72 

Alsbäck 34.60 2.406 32.19 65.61 

Gamla flottbron 35.83 3.592 32.24 65.64 

Nyckelby 32.04 3.919 28.12 63.54 

Nyckelbyslätten 60.20 4.390 55.81 77.60 

Söpnarby 29.98 6.574 23.41 61.15 

Tuvhedsgatan 17.12 2.151 14.97 56.87 

Dalhedsgatan 53.29 2.208 51.08 75.20 

Kälarvet 49.61 2.267 47.34 73.30 

Domaregatan(e) 19.86 2.617 17.24 58.02 

SSAB Västra Porten 26.69 58.221 -31.53 33.26 

Borlänge centrum 0.00 97.072 -97.07 0.00 

Borlänge resecentrum 16.53 100.000 -83.47 6.90 
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A. 7 Complete list of all bus stops on line 213 

Bus stops while traveling from 

Rämshyttan to Borlänge  
Bus stops while traveling from 

Borlänge to Rämshyttan 

Rämshyttan jvstn Borlänge resecentrum 

Rämshyttan Resecentrum Vasaparken 

Sångbergsvägen Rämshyttan Kupolen rv 50 

Gamla verkstaden Rämshyttan Bäckelund 

Rämshytteudden Borlänge centrum 

Rämshyttan norra Tunagatan 

Turistgården Rämshyttan Sims myr 

Rämshyttebruk Tunabaren 

Bockmossen Lustbergsvägen 

Limbergsstigen Tuna Hästberg Lantmäterigatan 

Folkets Park Tuna Hästberg Åselby kiosken 

Tuna Hästberg Ludvikavägen Åselby 

Gruvan Tuna Hästberg Idrottsvägen 

Knippan Tuna Hästberg Rågåker 

Slamdammsstigen Idkerberget Bergnäs 

Sångenvägen Idkerberget Lusberget 

Holmtjärnsvägen Idkerberget Hjärpbo 

Sörvägen Idkerberget Backgården södra 

Idkerberget gamla affären Lindan norra 

Idkerberget kapellet Lindan södra 

Klackvägen Idkerberget Lerbäcken 

Idkerbergs klack Trollebo 

Stenbäcken Sellnäsvägen 

Hyttings fäbodar Bilverkstaden Floda 

Noraån Floda By 

Baggbo Tviksta 

Hästhagen Floda Hästhagen Floda 

Tviksta Baggbo 

Floda By Noraån 

Bilverkstaden Floda Hyttings fäbodar 

Sellnäsvägen Stenbäcken 

Trollebo Idkerbergs klack 

Lerbäcken Klackvägen Idkerberget 

Lindan södra Idkerberget kapellet 

Lindan norra Idkerberget gamla affären 

Backgården södra Sörvägen Idkerberget 

Hjärpbo Holmtjärnsvägen Idkerberget 

Lusberget Sångenvägen Idkerberget 

Bergnäs Slamdammsstigen Idkerberget 

Rågåker Knippan Tuna Hästberg 

Idrottsvägen Gruvan Tuna Hästberg 
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A. 7 Continued. 

Bus stops while traveling from 

Rämshyttan to Borlänge  
Bus stops while traveling from 

Borlänge to Rämshyttan 

Ludvikavägen Åselby Tuna Hästberg 

Åselby kiosken Folkets Park Tuna Hästberg 

Lantmäterigatan Limbergsstigen Tuna Hästberg 

Lustbergsvägen Bockmossen 

Tunabaren Rämshyttebruk 

Sims myr Turistgården Rämshyttan 

Tunagatan Rämshyttan norra 

Borlänge centrum Rämshytteudden 

Bäckelund Gamla verkstaden Rämshyttan 

Kupolen rv 50 Sångbergsvägen Rämshyttan 

Resecentrum Vasaparken Rämshyttan 

Borlänge resecentrum Rämshyttan jvstn 
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A. 8 Complete list of all bus stops on line 216 

Bus stops while traveling 

from Djurås to Borlänge  
Bus stops while traveling from 

Borlänge to Djurås 

Djurås resecentrum Borlänge resecentrum 

Täktberget Tunagatan 

Bäckan Borlänge centrum 

Djurmovägen Djurmo Resecentrum Vasaparken 

Djurmo E16 Kupolen E16 

Djurmoskolan Hagaskolan E16 

Gamla landsvägen Maserhallen E16 

Sifferbo E16 Klöverstigen 

Gimmenvägen E16 Tjärnaängsskolan 

Gimsbärke norra Jägarvägen 

Gimsbärke Färjenäs södra 

Gimsbärke södra Färjenäs norra 

Duvnäs Norr Amsberg kapellet 

Gagnbro Korstäppan Norr Amsberg 

Dalstugan Bilskroten Amsberg 

Korstäppan Norr Amsberg Dalstugan 

Norr Amsberg kapellet Gagnbro 

Färjenäs norra Duvnäs 

Färjenäs södra Gimsbärke södra 

Jägarvägen Gimsbärke 

Klöverstigen Gimsbärke norra 

Maserhallen E16 Gimmenvägen E16 

Hagaskolan E16 Sifferbo E16 

Kupolen E16 Gamla landsvägen 

Resecentrum Vasaparken Djurmoskolan 

Hesseliusgatan Djurmo E16 

Stadshuset Djurmovägen Djurmo 

Hushagen Bäckan 

Borlänge centrum Täktberget 

Tunagatan Djurås resecentrum 

Borlänge resecentrum 

  

  



 

60 Appendix| Högskolan Dalarna 

 
 

A. 9 Demand Index calculation result (Line 213) 

Bus Stop 
Demand 

Index(CDI) 

Normalized Demand 

Index (NDI) 

Sångbergsvägen Rämshyttan 0.6 100 

Trollebo 0.47 70.96 

Bilverkstaden Floda 0.46 67.09 

Lantmäterigatan 0.44 62.35 

Lusberget 0.43 60.95 

Sångenvägen Idkerberget 0.43 60.1 

Sörvägen Idkerberget 0.43 59.37 

Idkerberget gamla affären 0.42 58.73 

Lindan södra 0.41 56.63 

Rågåker 0.41 56.4 

Floda By 0.4 53.68 

Idkerbergs klack 0.4 53.11 

Gruvan Tuna Hästberg 0.4 52.29 

Lerbäcken 0.39 51.52 

Rämshyttan norra 0.38 49.15 

Klackvägen Idkerberget 0.38 48.83 

Tunabaren 0.38 48.82 

Sellnäsvägen 0.38 48.65 

Gamla verkstaden Rämshyttan 0.38 48.28 

Ludvikavägen Åselby 0.38 47.78 

Åselby kiosken 0.38 47.41 

Idrottsvägen 0.37 47.04 

Bergnäs 0.37 46.36 

Noraån 0.37 45.89 

Tviksta 0.36 43.44 

Hästhagen Floda 0.36 42.98 

Baggbo 0.36 42.37 

Tuna Hästberg 0.35 41.91 

Tunagatan 0.35 41.71 

Lustbergsvägen 0.35 41.65 

Slamdammsstigen Idkerberget 0.35 40.52 

Hjärpbo 0.34 39.93 

Rämshytteudden 0.34 39.75 

Knippan Tuna Hästberg 0.34 39.72 

Kupolen rv 50 0.34 39.03 

Resecentrum Vasaparken 0.34 38.15 

Rämshyttan 0.33 37.55 

Sims myr 0.33 37.12 

Idkerberget kapellet 0.33 36.62 

Borlänge centrum 0.33 35.77 
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A. 9 Continued. 

Bus Stop 
Demand 

Index(CDI) 

Normalized Demand 

Index (NDI) 

Backgården södra 0.31 30.61 

Stenbäcken 0.3 29.32 

Holmtjärnsvägen Idkerberget 0.28 25.43 

Lindan norra 0.26 19.39 

Borlänge resecentrum 0.25 16.54 

Bäckelund 0.24 15.41 

Hyttings fäbodar 0.23 12.11 

Turistgården Rämshyttan 0.18 0 

 

A. 10 Supply Index calculation result (Line 213) 
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Borlänge resecentrum 30875 358 129.5 189.53 7552515.01 100.00 

Resecentrum 

Vasaparken 29380 310 117.95 264.33 4064165.10 53.74 

Tunagatan 33218 333 121.8 341.27 3947925.49 52.20 

Ludvikavägen Åselby 25851 301 120.05 240.94 3877075.30 51.26 

Lustbergsvägen 34947 347 121.8 399.58 3696472.99 48.87 

Åselby kiosken 30197 307 120.05 316.30 3518549.91 46.51 

Sims myr 33027 337 121.8 524.26 2585846.18 34.14 

Lantmäterigatan 28238 294 121.8 396.97 2547244.39 33.63 

Tunabaren 32415 340 121.8 580.05 2314222.09 30.54 

Borlänge centrum 29750 308 115.15 947.03 1114139.37 14.62 

Kupolen rv 50 22980 235 117.25 592.02 1069533.99 14.03 

Bäckelund 20460 270 122.15 1156.91 583262.67 7.58 

Sångbergsvägen 

Rämshyttan 7371 79 105 332.33 183980.29 2.29 

Rämshytteudden 7371 81 105 343.71 182391.14 2.27 

Gamla verkstaden 

Rämshyttan 6734 74 105 301.13 173756.90 2.15 

Rämshyttan 6734 74 105 453.19 115456.32 1.38 

Idrottsvägen 6279 69 113.75 446.70 110325.18 1.31 

Rämshyttan norra 6916 76 105 567.91 97179.78 1.14 

Lindan norra 5369 59 94.5 351.19 85239.04 0.98 

Sörvägen Idkerberget 4459 49 103.6 279.65 80943.26 0.92 

Turistgården Rämshyttan 6734 74 105 665.02 78679.04 0.89 
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A. 10 Continued.  

Bus Stops 
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Idkerberget gamla 

affären 4459 49 103.6 318.11 71157.15 0.79 

Rågåker 6279 69 113.75 697.37 70668.82 0.79 

Holmtjärnsvägen 

Idkerberget 4459 49 103.6 336.95 67178.77 0.74 

Idkerberget kapellet 4459 49 103.6 365.70 61896.31 0.67 

Lusberget 5369 59 94.5 538.82 55556.50 0.59 

Gruvan Tuna Hästberg 4459 49 103.6 410.90 55087.71 0.58 

Trollebo 6279 69 118.3 948.01 54064.15 0.57 

Backgården södra 5369 59 94.5 568.50 52656.00 0.55 

Tuna Hästberg 4459 49 103.6 466.62 48510.11 0.49 

Hjärpbo 5369 59 94.5 634.41 47185.43 0.48 

Bilverkstaden Floda 4459 49 103.6 508.45 44519.06 0.44 

Klackvägen Idkerberget 4459 49 103.6 516.48 43826.40 0.43 

Bergnäs 4914 54 94.5 613.61 40866.49 0.39 

Tviksta 4459 49 103.6 567.88 39859.96 0.38 

Baggbo 4459 49 103.6 577.75 39179.07 0.37 

Floda By 4459 49 103.6 591.24 38285.19 0.36 

Sångenvägen 

Idkerberget 4459 49 103.6 592.61 38196.69 0.36 

Hästhagen Floda 4459 49 103.6 613.67 36885.52 0.34 

Lerbäcken 6279 69 118.3 1416.47 36184.00 0.33 

Noraån 4459 49 103.6 833.94 27142.99 0.21 

Sellnäsvägen 4459 49 103.6 911.61 24830.45 0.18 

Lindan södra 5369 59 94.5 1273.17 23511.98 0.16 

Idkerbergs klack 4459 49 103.6 1391.12 16271.49 0.07 

Knippan Tuna Hästberg 4459 49 103.6 1447.18 15641.27 0.06 

Hyttings fäbodar 4459 49 103.6 1483.36 15259.76 0.05 

Slamdammsstigen 

Idkerberget 4459 49 103.6 1583.83 14291.70 0.04 

Stenbäcken 4459 49 103.6 2009.88 11262.22 0.00 
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A. 11 Gap Index calculation result (Line 213) 

Bus Stop 

Normalized 

Demand 

Index (NDI) 

Normalized 

SI 

Gap Index 

(TGI) 

Gap Index 

Normalized 

(NTGI) 

Borlänge resecentrum 16.54 100 -83.46 0.00 

Resecentrum Vasaparken 38.15 53.74 -15.60 37.46 

Tunagatan 41.71 52.20 -10.49 40.28 

Ludvikavägen Åselby 47.78 51.26 -3.48 44.14 

Lustbergsvägen 41.65 48.87 -7.22 42.08 

Åselby kiosken 47.41 46.51 0.90 46.57 

Sims myr 37.12 34.14 2.98 47.71 

Lantmäterigatan 62.35 33.63 28.72 61.92 

Tunabaren 48.82 30.54 18.28 56.16 

Borlänge centrum 35.77 14.62 21.14 57.74 

Kupolen rv 50 39.03 14.03 25.00 59.87 

Bäckelund 15.41 7.58 7.83 50.39 

Sångbergsvägen Rämshyttan 100.00 2.29 97.71 100.00 

Rämshytteudden 39.75 2.27 37.48 66.76 

Gamla verkstaden 

Rämshyttan 48.28 2.15 46.12 71.53 

Rämshyttan 37.55 1.38 36.17 66.03 

Idrottsvägen 47.04 1.31 45.73 71.31 

Rämshyttan norra 49.15 1.14 48.01 72.57 

Lindan norra 19.39 0.98 18.41 56.23 

Sörvägen Idkerberget 59.37 0.92 58.45 78.33 

Turistgården Rämshyttan 0.00 0.89 -0.89 45.57 

Idkerberget gamla affären 58.73 0.79 57.93 78.05 

Rågåker 56.40 0.79 55.61 76.76 

Holmtjärnsvägen Idkerberget 25.43 0.74 24.69 59.70 

Idkerberget kapellet 36.62 0.67 35.95 65.91 

Lusberget 60.95 0.59 60.36 79.39 

Gruvan Tuna Hästberg 52.29 0.58 51.71 74.61 

Trollebo 70.96 0.57 70.39 84.92 

Backgården södra 30.61 0.55 30.06 62.66 

Tuna Hästberg 41.91 0.49 41.41 68.93 

Hjärpbo 39.93 0.48 39.46 67.85 

Bilverkstaden Floda 67.09 0.44 66.65 82.85 

Klackvägen Idkerberget 48.83 0.43 48.40 72.78 

Bergnäs 46.36 0.39 45.97 71.44 

Tviksta 43.44 0.38 43.07 69.84 

Baggbo 42.37 0.37 42.00 69.25 

Floda By 53.68 0.36 53.32 75.50 

Sångenvägen Idkerberget 60.10 0.36 59.75 79.05 

Hästhagen Floda 42.98 0.34 42.64 69.61 
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A. 11 Continued. 

Bus Stop 

Normalized 

Demand 

Index (NDI) 

Normalized 

SI 

Gap Index 

(TGI) 

Gap Index 

Normalized 

(NTGI) 

Lerbäcken 51.52 0.33 51.18 74.32 

Noraån 45.89 0.21 45.68 71.28 

Sellnäsvägen 48.65 0.18 48.47 72.82 

Lindan södra 56.63 0.16 56.47 77.24 

Idkerbergs klack 53.11 0.07 53.04 75.35 

Knippan Tuna Hästberg 39.72 0.06 39.67 67.96 

Hyttings fäbodar 12.11 0.05 12.05 52.72 

Slamdammsstigen Idkerberget 40.52 0.04 40.48 68.41 

Stenbäcken 29.32 0 29.32 62.25 
 

A. 12 Demand Index calculation result (Line 216) 

Bus Stop 
Demand 

Index(CDI) 

Normalized Demand 

Index (NDI) 

Duvnäs 0.48 100.00 

Gagnbro 0.44 84.39 

Gimsbärke norra 0.41 73.01 

Gimsbärke södra 0.41 69.85 

Korstäppan Norr Amsberg 0.40 68.53 

Färjenäs södra 0.39 65.31 

Hagaskolan E16 0.39 63.81 

Norr Amsberg kapellet 0.38 61.42 

Tjärnaängsskolan 0.38 60.99 

Dalstugan 0.38 58.45 

Maserhallen E16 0.37 57.30 

Gimsbärke 0.35 49.56 

Tunagatan 0.35 48.60 

Gimmenvägen E16 0.35 47.57 

Stadshuset 0.34 44.03 

Hushagen 0.33 40.89 

Kupolen E16 0.33 40.11 

Resecentrum Vasaparken 0.33 38.85 

Färjenäs norra 0.32 35.14 

Jägarvägen 0.31 33.63 

Hesseliusgatan 0.31 33.02 

Klöverstigen 0.30 28.15 

Borlänge centrum 0.28 21.61 

Borlänge resecentrum 0.25 7.03 

Bilskroten Amsberg 0.23 0.00 
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A. 13 Supply Index calculation result (Line 216) 
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Resecentrum Vasaparken 46146 472 123.9 428.9183 6291768.77 100.00 

Borlänge centrum 35759 371 123.9 372.0198 4418394.41 70.22 

Klöverstigen 31369 359 120.4 355.5297 3813692.50 60.61 

Tunagatan 30642 322 120.75 335.1144 3555224.54 56.50 

Hushagen 40298 418 122.5 845.2337 2441288.25 38.80 

Kupolen E16 26102 271 119.35 376.8607 2240188.95 35.60 

Hagaskolan E16 26158 293 119.35 437.1653 2092420.36 33.25 

Maserhallen E16 26537 297 118.3 450.478 2069757.50 32.89 

Borlänge resecentrum 31834 344 121.1 679.6823 1951137.39 31.00 

Tjärnaängsskolan 27780 285 117.6 490.9104 1896628.32 30.14 

Jägarvägen 27394 284 123.2 1263.092 758838.88 12.05 

Gimmenvägen E16 8463 93 103.25 686.6324 118351.30 1.87 

Gimsbärke 8463 93 103.25 750.4209 108291.02 1.71 

Gimsbärke södra 7553 83 102.9 629.1312 102534.90 1.62 

Gimsbärke norra 8463 93 103.25 832.2482 97643.76 1.54 

Korstäppan Norr 

Amsberg 7098 78 100.8 577.9956 96553.18 1.53 

Duvnäs 8463 93 102.2 859.4037 93596.79 1.48 

Dalstugan 8918 98 100.8 954.2083 92323.21 1.46 

Gagnbro 8008 88 102.2 987.0286 72967.24 1.15 

Färjenäs norra 7098 78 100.8 892.3255 62541.43 0.98 

Norr Amsberg kapellet 7098 78 100.8 919.2749 60707.98 0.96 

Färjenäs södra 6643 73 101.5 1207.127 40775.60 0.64 

Bilskroten Amsberg 4459 49 100.8 771.4133 28550.05 0.44 

Stadshuset 2002 24 122.5 524.0116 11232.35 0.17 

Hesseliusgatan 2611 29 73.5 9103.963 611.31 0.00 
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A. 14 Gap Index calculation result (Line 216) 

Bus Stop 

Normalized 

Demand Index 

(NDI) 

Normalized 

SI 

Gap 

Index 

(TGI) 

Gap Index 

Normalized 

(NTGI) 

Resecentrum Vasaparken 38.85 100 -61.15 0 

Borlänge centrum 21.61 70.22 -48.62 7.85 

Klöverstigen 28.15 60.61 -32.46 17.97 

Tunagatan 48.60 56.50 -7.90 33.35 

Hushagen 40.89 38.80 2.09 39.61 

Kupolen E16 40.11 35.60 4.51 41.12 

Hagaskolan E16 63.81 33.25 30.56 57.44 

Maserhallen E16 57.30 32.89 24.41 53.59 

Borlänge resecentrum 7.03 31.00 -23.97 23.28 

Tjärnaängsskolan 60.99 30.14 30.85 57.62 

Jägarvägen 33.63 12.05 21.57 51.81 

Gimmenvägen E16 47.57 1.87 45.70 66.92 

Gimsbärke 49.56 1.71 47.85 68.26 

Gimsbärke södra 69.85 1.62 68.23 81.03 

Gimsbärke norra 73.01 1.54 71.46 83.05 

Korstäppan Norr Amsberg 68.53 1.53 67.01 80.26 

Duvnäs 100.00 1.48 98.52 100.00 

Dalstugan 58.45 1.46 57.00 73.99 

Gagnbro 84.39 1.15 83.24 90.43 

Färjenäs norra 35.14 0.98 34.16 59.69 

Norr Amsberg kapellet 61.42 0.96 60.46 76.16 

Färjenäs södra 65.31 0.64 64.67 78.80 

Bilskroten Amsberg 0.00 0.44 -0.44 38.02 

Stadshuset 44.03 0.17 43.86 65.77 

Hesseliusgatan 33.02 0.00 33.02 58.98 
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