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Abstract 

Interest in environmental protection is growing nowdays. People are becoming increasingly 

aware of the importance of protecting the environment, gaining new knowledge in the field of 

sustainable development and paying more and more attention to environmentally friendly 

solutions. 

The inclusion of environmental assessment in planning transport routes as well as personal 

mobility is gaining more and more importance both in the European Union and within 

Slovenia. According to various studies, the transport sector contributes about 25% of all 

greenhouse gas emissions, is a major emitter of particulate matter, noise pollution and consums 

imported fossil fuels. In this paper transport planning and assessment tools are identified and 

cross-compared to identify the gaps in existing tools, how often do people use such tools, and 

what kind of additional information would they like to get about the environmental impacts for 

sustainable planning of their transport routes.  

Keywords: environmental impacts of transport, smart mobility, tools for environmental impact 

assessment, public opinion, sustainable development 
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1 Introduction  

Environmental impacts are extremely important, as data about them provide us with an insight 

into the problems that have arisen mainly due to anthropogenic activities. With the help of 

these, we can better define key information on (Kågeson, 2001): 

• which activities are related to certain environmental impacts, 

• the extent of the environmental impacts (especially from a geographical point of view), 

• how long they last and how long the consequences of their operation will be influencial, 

etc. 

Especially in the last two decades, such environmental impacts have gained a lot in their 

validity and importance, which is, of course, extremely encouraging for further resolution. 

Environmental impacts data as such are not a solution to environmental issues, but are more 

than not tools for those, who want to improve the current situation or even prevent further 

environmental degradation (Anand, 2013).         

Dealing with environmental issues such as greenhouse gas (GHG) emissions, and air pollution 

(according to the ordinances on air quality in municipalities, especially particulate matter is 

problematic), it is especially present due to transit transport and a large share of car journeys 

in e.g. the Eastern Slovenian Cohesion region. According to various studies, the EU transport 

sector contributes about 25% of all GHG emissions (European Environmental Agency, 2019), 

is a major emitter of particulate matter that affects human and animal health, causes noise 

pollution and consums imported fossil fuels (European Environmental Agency, 2019). Despite 

increasingly stringent environmental legislation, increasingly pressing environmental 

problems and increasing company awareness, the company does not have the tools to identify 

and assess the environmental impacts of individual transport in addition to calculating costs, 

estimated time and proposing the optimal route. By showing the environmental impacts of 

individual transport (personal or cargo) on an individual route, we could first directly highlight 

the burning problem of environmental impacts of transport and link it to individual activities 

of society or companies, educate the public and companies about the environmental impacts of 

individual transport. This way humans could consequently influence the possibility of choosing 

the most environmentally suitable transport alternative and change their travel and transport 

habits in the direction of environmental sustainability. Due to the increase in daily migrations 

in Slovenia, the focus of the Green EU Recovery Plan, focused on sustainable mobility, this 

paper focuses on analysing existing tools for planning transport routes and examining tools for 

environmental impact assessment. A review and analysis of these tools revealed that widely 

used tools for environmental assessment of route planning do not exist; therefore, we have 

studied how interesting would such a tool be for potential users and which environmental, 

economic, time-related indicators they prefer.  

2 Methods 

In our research, we used professional and scientific literature from special databases, as well 

as other online sources, as sustainable mobility and the integration of environmental issues in 

transport planning is a very topical issue and much information is available about it. This is 

followed by a) first, a review and comparative analysis of tools for planning transport routes 

and mobility and b) second, a review and comparative analysis of existing tools for presenting 

and calculating the environmental impacts of transport. 

As part of the research market analysis of public preferences, wishes and needs for showing 

the environmental impacts of transport routes and mobility was also carried out to find out if 
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the tool for integrating environmental impacts with transportation planning would be 

interesting for the general public and what kind of environmental indicators they prefer. It was 

based on a web-based survey (QuestionPro platform) on knowledge of environmental impacts, 

transport/mobility habits and appropriate ways of presenting environmental impacts. The 

sample included 278 questionnaires. The research was carried out from 1st June till 21st July 

2020.  

3 Results 

3.1 Analysis of route planning tools 

In a review of route planning tools, many web pages and applications were identified where 

calculations can be made on the fuel consumption based on the length of the ride and the 

average fuel consumption of the car. Based on the analysis of tools the best quality application 

that is free of charge is Viamichelin, as it describes everything crucial in detail. There are also 

a lot of such apps in the USA, but they are appropriate only for routes between locations in the 

US; so they don’t benefit us outside the USA. However, there are also some that only enter the 

distance you intend to travel, the average consumption and the price of fuel per litre, and then 

the consumption is calculated. Results of the comparative analysis of route planning tools are 

presented in Table 1.  
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Table 1: Comparison of applications/programs for planning transport routes. 

FUNCTION/ 

PROGRAM  

SELECTED ROUTE  TYPE OF VEHICLE  DRIVING 

LIMITATION

S  

DEPARTURE TIME  CARBON 

FOOTPRINT  

COSTS  MAP FUEL CONSUMPTION 

PTV 

MAP&GUIDE  

- you can input any 

address  

- you can add stops  

- you can select between 

cars & trucks which are 

predetermined  
- you can add 

characteristics of your 

own car/truck 

- add an amount of load 

- you can add 

limitations like 

avoiding 
highways and 

pay tolls. 

- you can choose any 

time of departure 

- calculate carbon 

footprint based 

on data given 

- fixed costs  

- pay toll 

costs  
- driver costs  

- driving costs 

- you can 

see the 

route on a 
map  

- calculated fuel 

consumption  

VIAMICHELI

N  

- you can input any 

address  

- you can add stops  

- you can select between 

cars (no trucks) which are 

predetermined   

- you can add basic 

characteristics of your car 

- you can 

choose some 

driving 

limitations  

- not possible to change 

the departure time 

afterwards 

- calculated 

carbon footprint   

- driving costs  

- pay 

toll/vignette 

costs  

- you can 

follow the 

route on a 

map  

- calculate the approximate 

fuel consumption  

GOOGLE 

MAPS  

- you can input any 

address  

- you can add stops  

- you can select just 

between types of 

transportation (car, public 

transport, walk, airplane)  

/  -  change of the 

departure time 

afterwards not possible 

/  - only informs 

if the route 

contains tolls 

- the map 

guides 

you all the 

time  

/  

WAZE  - select location  /  /  - you can choose 

departure time 
depending on traffic 

jams  

/  /  - the map 

guides 
you all the 

time  

/  

FUELECONO

MY.GOV  

- select location  - you can select between 

different cars (mostly 

only American cars)  

/  /  /  - driving costs  

- pay toll  

costs   

/  - displays fuel 

consumption 

 

We believe that in the field of these applications there is still a lot of room for developing new ones that would offer a choice of car, route, 

and at the same time calculate the carbon footprint of the transport itself; this is best done by the PVT application, which in our opinion is 

a very good choice for companies, engaged in transportation that require a simplified environmental assessment of their transportation.
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3.2 Identification and analysis of existing tools for environmental impact assessment  

We found a few websites and applications which calculate our carbon footprint in different ways. Such applications and websites help us to become 

more environmentally friendly. Results of comparative analysis of online tolls for environmental impact assessment in route planning are presented 

in Table 2 and results of comparative analysis of applications for environmental impact assessment in route planning in Table 3. 

Table 2: Comparison of different online tools for environmental impact assessment in route planning. 

WEBSITE NAME WHAT DOES THE 

WEBSITE OFFER 

METHODOLOGY REQUIRED INFORMATION OTHER 

INTERESTING 

FACTS  
Carbonfootprint.com - To assign a carbon 

footprint estimate. 
- Methodology presented by the UK 
Government, 
- Greenhouse Gas Report 2019, 
- Defra 2012. 

- Origin country, 
- electricity costs, 
- air travel costs, 
- car costs, 

- public transport traveling distance, 
- quantity of eaten meat, 
- money spent on different services. 

We did not find any 
data. 

The resurgence carbon 

dioxide calculator 

- To assign a carbon 
footprint estimate. 

- "Guidelines for DEFRA Greenhouse 
Gas Conversion Factors for Business 
Reporting - Annexes". 

-"Inventory of Carbon and Energy 
(ICE)" from the University of Bath. 
- The ratio of CO2 by energy for coal is 
0.313 kg CO2 per kWh [kilowatt hour]. 

- Electricity consumption for each quarter of the year, 
- traveling distance by road, rail, and air, 
- car information, 

- quantity of eaten meat, eggs, fish, and dairy products, 
- quantity of fuel spent for leisure activities (e.g. motorboats, jet skis, 
scooters). 

- It is widely 

recognized as the most 
user-friendly and 
accurate online carbon 
footprint calculator. 

Footprintcalculator.org - To assign a carbon 
footprint estimate.  

We did not find any data. - Quantity of eaten meat, 
- travel distance per week by car and public transport, 
- annual travel distance by plane, 
- quantity of eaten unpacked, unprocessed, or locally grown food,  

- information about our living property, 
- quantity of garbage compared with neighbours. 

We did not find any 
data. 

Umanotera - A very general 

carbon footprint 
calculator that requires 
much less information 
than others. 

We did not find any data. - Monthly electricity consumption, 

- monthly heating consumption, 
- quantity of fuel used by card per month, 
- annual travel distance by plane. 

We did not find any 

data. 
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Table 3: Comparison of different applications for environmental impact assessment in route planning. 

In our opinion, the most user-friendly application is Commute Greener. It rewards users with badges and prizes for using the most effective routes 

and compete with other users at the same time. In addition, with each route improvement, the impact on CO2 savings can be seen, as well as travel 

NAME OF 

THE APP 

WHAT DOES THE APP OFFER METHODOLOGY REQUIRED 

INFORMATION 

OTHER INTERESTING FACTS 

Commute 

Greener 

- It suggests the most efficient ways to achieve as few 
emissions as possible. 
- People traveling the same route can be merged. 
- It can help to find cycling friends and the best bus 

transportation times. 

We did not find any 
data. 

- Traveling time 
- Travel origin and its 
destination. 
- Means of transportation 

- Getting a badge for using the most effective route. 
- Supported by the European Union and used for transport 
actions around the world. 
- Reduced carbon dioxide emissions can be achieved by 

more than 30% in companies that use the app. 

Green travel 

choice (GTC) 

- Reduction of the environmental impact of tourist 
trips is tried. 
- It suggests which means of transportation can be 
used to make trip as green as possible. 
- The app suggests 9 means of transport and tells on 
each how much the trip would cost, how long it 

would take and how much CO2 emissions it would 
produce. 

- They work with the 
International 
Ecotourism 
Association (TIES), 
Cleaner Climate and 
the Commute 

Greener app. 

- Travel origin and its 
destination. 

- The user can be acquainted with the emissions before or 
while traveling. 
- The app includes a travel log feature that stores data about 
each trip and serves as a summary of user’s carbon footprint 
over time. 

Greenmeter - Power consumption is measured while driving. 
- It detects and changes user’s driving habits to save 
fuel. 

We did not find any 
data 

- Fuel costs, 
- gross vehicle weight, 
- type of transmission,  
- type of fuel, 
-fuel consumption. 

We did not find any data. 

Offcents - The users can automatically detect, calculate, and 
offset their carbon emissions from transport. 
- It shows user’s footprint from each trip and total 
monthly emissions. 
- Immediate action is encouraged and facilitated to 
reduce global carbon emissions from transport. 

- The following 
equation is used: 

𝑚𝑖𝑙𝑒𝑠 𝑑𝑟𝑖𝑣𝑒𝑛

𝑚𝑖𝑙𝑒𝑠 𝑝𝑒𝑟 𝑔𝑎𝑙𝑙𝑜𝑛
∗  19.6 

- All journeys are 
calculated based on 
lbs CO2 per mile. 

- Car information. 
- Travel origin and its 
destination. 
 

- By going somewhere on foot or by bike, the app also 
rewards you with an Offcent coin, which can be redeemed 
for prizes. 

Tripit - It shows passengers carbon emissions for their 

flights and offers practical ways to offset in-flight 
emissions. 

- Greenhouse Gas 

Protocol. 
 

- Flight origin and its 

destination. 

- The goal of the app is to knowledge travellers about the 

impact of their flights on the environment. 

GoGreen - The app compares user’s spending with average 
national spending and with others in user’s city and 
country. 

We did not find any 
data. 

- Data from user’s bills 
for each month 
separately. 
- Information about 
users’ location. 

- The app tries to encourage the users to minimize their 
carbon footprint by rewarding with energy points. 
- For every 100 omitted pounds of carbon dioxide less than 
national average, the user is rewarded with 1 energy point. 
- For every 100 omitted pounds of carbon dioxide above the 

national average, the user is punished with -1 energy point. 
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time, costs, and health. It is a good approximation of the application that we would make. Our application would be even more refined and would 

calculate even more data for the user. There is still a lot of place for improvements in carbon footprint applications. 
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3.3 Market research: what do we want from such applications? 

Results of the literature review provided an insight into global trends, social perception and 

overall knowledge of the negative impact of transport on the environment; we additionally 

probed the situation in Slovenia. Conducting the questionnaire, it has been perceived that 80% 

of respondents use different types of tools, Google Maps presenting their main platform for 

planning their trips, regardless of age and gender. The second most acknowledged tool among 

users is Maps by Apple, which is used by 11% of the survey respondents. Furthermore, tools 

such as Via Michelin and others were used in minority, which can be assigned to low 

recognizability amid its users.  

As the survey confirmed the initial prediction of the prevalent use of trip planning tools, we 

wanted to understand the respondents' wishes as to what they would like to see while using such 

applications or tools. Overall, 83% of the respondents are primarily interested in fuel 

consumption, followed by the cost of the trip (82%). Those responses can be understood as the 

indication of what a desirable trip planning tool should consist of, as well as the overall display 

of the impact users’ hypothetical trips would have on the environment. The goal of such a tool 

would be to display those impacts alongside the alternative options, allowing users to use those 

for trips to nearby destinations. Because of the given information and presentation, many might 

reconsider walking or cycling instead of using a fuel-based vehicle. 

Figure 1: Display the desired factors within the route planning tool. 

 

The results also showed concerningly low interest in particulate matter (PM)  when planning a 

trip (38%), which can be assigned to the lack of knowledge and interest in the impacts of 

transport on the environment. Furthermore, 70 % of the respondents acknowledged the interest 

in different carpool providers as a commute alternative, which is considered a not unexpected 

outcome of the survey. 
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It has also been perceived that the majority of the respondents would not use a trip planning 

tool daily, as 30% would use it often or rarely (22%). Furthermore, when we asked the 

participants on what occasions they would use trip planning tools, results revealed that people 

often use those platforms for longer trips and travels, which excludes daily work and errands 

commute. That revealed an issue with the perception of the importance of daily trips among the 

respondents, since the majority of people travel a few times per year, but commute to work, 

groceries and other errands almost daily.  

Thankfully, not all insights are negative. According to the results, 37% of respondents would 

consider changing their habits and use an environmentally friendlier option such as walking, 

cycling or carpooling to their work or school destination, or their daily errands trips; but only a 

few would consider an alternative transport option for longer trips, such as work and vacation 

travels. 

Figure 2: Frequency of using route planning tools 

 

4 Conclusions 

Urgent environmental problems at the local and regional level and the desire to establish new 

sustainable models of development of society and the economy require the integration of new 

knowledge and information, especially in the field of environmental impacts. 

We found that there exists a need for a transport route planning application that would offer 

different route alternatives depending on their environmental impact. Based on the applications 

and tools reviewed, it can be seen that most of the applications are very well developed in terms 

of maps, but do not show the environmental impact. Most users are very familiar with Google 

Maps and ViaMichelin, so it would make sense to consider including such a tool as a plug-in 

in an existing application/route planning tool. 

Everyday Never 

Frequently 

Occasionally 

Rare 
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We also surveyed 278 respondents, which showed that respondents use route planning tools 

and would be willing to use an application that would also show the environmental impacts of 

different route alternatives. 

If we were to make a stand-alone application, it would have to be design-perfect and it would 

make sense to supplement the application with a gamification process. In this way, users could 

be involved throughout the game to choose the most environmentally friendly transport route. 
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