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Abstract 
Energy utilization in Sweden has been on a rise since the 1980’s and the industrial sector has 
been its highest consumer. The construction industry plays a central role in building and 
developing cities for a population which is increasing rapidly year by year. Environmental 
awareness has given incentives to reduce carbon dioxide emissions and to make operations 
more sustainable. The construction industry faces three main challenges in regards to 
sustainability which are, material usage, vehicle fleets, and machine parks. Vehicles and 
machines are integral parts within the construction industry, however, how to reduce their 
environmental impact is a relatively new research area with many challenges. The conclusion 
that carbon dioxide emissions must be reduced is one that has been reached by the construction 
industry in Sweden. One way to study this aspect is by collecting and managing data on their fuel 
consumption since the vehicles and machines operate almost exclusively on fossil fuels.  
 
Data collection on fuel consumption by vehicles and machinery will give insight to what factors 
increase or decrease it. Analyzing these factors will allow for reductions to be made in terms of 
carbon dioxide emissions and costs. The aim of this report is therefore to investigate the aspect 
of data collection and management on fuel consumption in vehicles and machinery. The report 
is the result of work conducted in cooperation with the Nordic construction and development 
company NCC. NCC has set a goal for reducing climate impacts from direct operations by 50% 
between the years 2015 and 2020. In order for this to be achieved, carbon dioxide emissions 
resulting from fuel consumption have to be accounted for. As this is a new research area, this 
report is to serve as a baseline for NCC to get an overview of what challenges and possibilities 
there are with efficient data collection and management on fuel consumption. 
 
The study is initiated by analyzing the three main aspects which are taken into consideration 
within this study. The first aspect is authoritative requirements which are demands from 
authorities such as municipalities or the Swedish Transport Administration. The second is the 
contractors such as NCC which have to meet these requirements. The final aspect is the 
suppliers who contractors hire for projects. Furthermore, interviews are carried out to gain 
insight on experiences of persons within the field and the challenges they have faced. A study on 
Norrtälje Harbor, an old industrial harbor turning into a new city district, is also conducted as 
there is available data from the vehicles and machines in this project. Finally, a gap-analysis is 
constructed in order to gain an overview of NCC’s present standings, future goals, and 
limitations in terms of data collection and management from vehicles and machinery. 
 
The findings of this report conclude that a lack of standard is the biggest challenge which the 
industry is facing. Authorities face challenges on how to set standards while the lack of standards 
leads to different methods of data collection from contractors and suppliers. It is possible to 
collect data from vehicles and machines but calculations are currently based on patterns and do 
not give a true view of the fuel consumption. Factors, such as driving habits and environment 
can affect the fuel consumption, therefore the data collected should take all these factors into 
consideration. Benefits that a company may gain by having this data include increase in 
competitiveness due to environmental awareness and transparency as well as also lower costs 
as less fuel will be purchased. Reducing fuel consumption will ultimately reduce carbon dioxide 
emissions, which is the industry’s and NCC overall goal. 
 
Key words: Vehicles, machines, fuel consumption, data collection  
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Sammanfattning  
Energianvändningen i Sverige har stigit sedan 1980-talet och industrisektorn har bidragit mest till 
detta. Byggbranschen står för utformningen av städer för en snabbt växande befolkning. 
Miljömedvetenhet har gett organisationer incitament att minska koldioxidutsläppen och 
utveckla mer hållbara verksamheter. Materialanvändning, fordonsflottor och maskinparker 
utgör de tre största utmaningarna inom byggbranschens klimatarbete. Fordon och maskiner är 
grundläggande delar inom byggbranschens verksamhet, men minskningen av denna 
miljöpåverkan är ett relativt nytt forskningsområde med många utmaningar. Aktörerna inom 
byggbranschen har utvecklat klimatstrategier för att minska koldioxidutsläppen där man bland 
annat vill samla in data om bränsleförbrukningen hos fordon och maskiner. Fordon och maskiner 
drivs huvudsakligen med fossila bränslen och genom att kartlägga denna förbrukning kan 
koldioxidutsläppen minskas.  
 
Datainsamling om fordon och maskiners bränsleförbrukning ger förståelse gällande vilka faktorer 
som ökar eller minskar förbrukningen. Genom att analysera dessa faktorer är det möjligt att 
minska koldioxidutsläpp och kostnader. Syftet med denna rapport är därför att undersöka 
datainsamling och hantering angående bränsleförbrukning för fordon och maskiner. Rapporten 
är resultatet av ett arbete som bedrivits i samarbete med det Nordiska bygg- och 
utvecklingsbolaget NCC. NCC har satt upp ett mål för att minska klimatpåverkan från 
direktverksamheten med 50% mellan åren 2015 och 2020. För att detta ska kunna uppnås måste 
koldioxidutsläpp från bränsleförbrukningen redovisas. Eftersom detta är ett nytt 
forskningsområde, är rapport en utgångspunkt för att NCC ska få en överblick över vilka 
utmaningar och möjligheter det finns med effektiv datainsamling och hantering av 
bränsleförbrukning. 
 
Studien initieras genom att analysera de tre huvudaspekter som måste beaktas inom detta 
ämnesområde. Första aspekten är kraven som ställs av myndigheter som kommuner och 
Trafikverket. Den andra aspekten är NCC entreprenörer som måste uppfylla dessa krav. Sista 
aspekten är leverantörerna som anställs av entreprenörerna inom projekt. Det övergripande 
synsättet i studien är därför att analysera varje aspekt separat för en djupare förståelse för deras 
respektive samband inom detta ämne. Vidare genomförs intervjuer för att få insikt om 
erfarenheter från personer inom studieområdet och de utmaningar de har mött. En studie av 
Norrtälje hamn, en gammal industrihamn som omvandlas till ett nytt stadsdelsområde, 
genomförs, eftersom det finns tillgängliga data från fordon och maskiner i detta projekt. 
Slutligen konstrueras en gapanalys för att få en överblick över NCC:s nuvarande läge, framtida 
mål och begränsningar när det gäller datainsamling och hantering från fordon och maskiner. 
 
Slutsatsen som dras är att brist på standard är den största utmaningen som industrin står inför. 
Myndigheterna står inför utmaningar om hur man kan ställa krav, medan bristen på dem leder 
till olika metoder för datainsamling från entreprenörer och leverantörer. Det går att samla in 
data från fordon och maskiner, men beräkningarna är för närvarande baserade på schabloner 
och ger inte en sann bild av bränsleförbrukningen. Faktorer som körvanor och miljö kan påverka 
bränsleförbrukningen, därför bör de insamlade uppgifterna ta hänsyn till alla dessa faktorer. 
Fördelarna med att ha dessa data tillgängliga är att det öka konkurrensen på grund av 
miljömedvetenhet och öppenhet, samt minska kostnader för inköp av bränsle. Att minska 
bränsleförbrukningen kommer i slutändan att minska koldioxidutsläppen, vilket är branschens 
och NCC:s övergripande mål. 
 
Nyckelord: Fordon, maskiner, bränsleförbrukning, datainsamling  
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1. Introduction 
This chapter introduces the report’s main topics of environmental data and the construction 
industry’s climate impacts. The aim and objectives are then defined and followed by a short literature 
review on environmental data collection and management in other industries. The chapter is 
concluded with an introduction to NCC and their work towards sustainability. 
 
Environmental impacts and carbon footprints have led organizations within various industries to 
look over their operations and to work towards making them more sustainable. In addition to 
organizations working internally to reduce climate impacts, there are also authoritative and 
market demands for companies to meet certain criteria within sustainability. Market 
competition has therefore led to companies’ commitment to sustainable performances 
(Labuschagnea, et al., 2017). Within the context of sustainability, data is used to analyze 
emissions of greenhouse gases and toxic particles, among others. It is therefore important for 
industries and companies to have efficient ways to collect data in order to constantly improve 
their operations and reduce environmental impacts (Medel-González, et al., 2016). This data can 
be used to present sustainability measures taken by an organization to combat climate change 
and to make its operations more sustainable (Labuschagnea, et al., 2017). 
 
Data collection can be carried out to analyze and improve operations and processes and can be 
collected and presented in different ways. It is important that the recipient of the data is able to 
retrieve the information necessary to take actions for improvements. Within the context of 
sustainability, data is used to analyze emissions of greenhouse gases and toxic particles, among 
others. It is therefore important for industries and companies to have efficient ways to collect 
data to constantly improve their operations and to reduce environmental impacts. Data 
collection can be complicated especially when considering large companies with many different 
business areas working together. Another factor to consider is that many of the projects that 
these companies carry out are given assignments from customers. Therefore, customers can 
demand that certain criteria be fulfilled regarding environmental aspects (IVL Swedish 
Environmental Research Institute, 2004).  
 
The Swedish government has set high goals for reducing climate impacts. One of these goals is to 
reduce its greenhouse gas emissions by 40% by the year 2020 compared to the year 1990. This 
goal corresponds to a reduction of 20 million tons’ carbon dioxide equivalent (Swedish 
Environmental Protection Agency, 2016). “Sweden’s National Environmental Goals” is a list of 16 
environmental goals and are set to be achieved by the year 2020 (Miljömål.se, 2017). However, 
energy consumption has steadily increased in Sweden since the 1980’s (Swedish Energy Agency, 
2016). The Swedish government’s goal is that Sweden’s energy consumption be 50% more 
effective by 2030 compared to 2005 (Regeringskansliet, 2016). Figure 1 below demonstrates the 
increase of Swedish energy consumption between 1983 and 2014. It is clearly illustrated that the 
industial sector is the highest energy consumer in Sweden (Swedish Energy Agency, 2016). 
  
The construction industry is based on multiple actors working together to construct and develop 
our cities and societies. In order for the construction industry to reduce its greenhouse gas 
emissions and become more sustainable it is necessary for all aspects to be taken into 
consideration. Transportations to and from construction sites as well as machinery used within 
the sites play a large and essential part in the construction industry’s operations. Vehicles and 
machinery run on fuels which in many cases are derived from non-renewable resources. This, in 
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turn, contributes to CO2 emissions and the greenhouse gas effect. It is therefore important for 
the construction industry to focus on their vehicles and machinery in order to achieve more 
sustainable operations (Byggindustrin, 2016b). 
 

 
 
 
Figure 1 Sweden's total energy usage from 1983-2014 (Swedish Energy Agency, 2016) 

1.1 Environmental Data and Information 
Data is defined as “unprocessed facts” which provide information which can benefit the user 
(Techtarget, 2007). Its collection and management can be used to analyze and improve 
operations and processes. The methods used for data collection can also vary from one company 
to another. Therefore, companies who measure their performances need efficient data 
collection and management methods. However, without data it is not possible to measure and 
therefore difficult to see improvements (McAfee & Brynjolfsson, 2012). Environmental data is 
defined as “technical, spatial, and temporal data for the environmental media air, water, and 
soil” (Voigt, 2002). By using environmental data, insight and understanding of the environmental 
impacts of factors such as wastes, toxins, and emissions can be obtained (Voigt, 2002). 
 
As previously mentioned, the construction industry, which is the focal point of this report, is 
based on multiple actors working together to build our societies. Environmental impacts and 
sustainability aspects have made it likely for the demand of environmental data and information 
to increase in the coming years. These demands give companies strong incentives to start 
working towards efficient collection of environmental data (Franzén, 2017). In addition to 
authorities and customers requesting environmental data, international reporting criteria will 
soon also include new forms of environmental data. This type of data leads to transparency 
within operations which makes it possible to connect the emissions to the source. Connecting 
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the emissions to the source gives opportunity for reductions (IVL Swedish Environmental 
Research Institute, 2004). 
 
Transportations to and from construction sites as well as machinery used within the sites play a 
large and essential part in the construction industry’s operations. Climate debates and 
environmental awareness have led to higher wishes to follow up environmental impacts 
regarding vehicles and machines. This can come from landlords, authorities, other customers, or 
society in general (BEAst, 2016). It is therefore important for the construction industry to focus 
on their vehicles and machinery data collection in order to achieve more sustainable operations 
(Byggindustrin, 2016a). Mapping out the fuel consumption of vehicles and machinery will give 
insight on their environmental impacts since this can be directly related to carbon emissions and 
climate impacts. However, data collection on fuel consumed by vehicles and machines is a new 
and complex research area within the construction industry with many challenges (Franzén, 
2017). 
 

1.2 The Construction Industry’s Climate Impact 
It is expected that Sweden’s population will surpass 10 million people by the year 2024 and the 
construction industry plays a central role in forming and developing society to accommodate this 
population increase (Statistiska centralbyrån, 2009). However, forming cities has an impact on 
the environment and one of these impacts is CO2 emissions. Vehicles and machinery are two 
important factors leading to CO2 emissions within the construction industry. The construction 
industry is even listed as one of the top ten industries contributing to CO2 emissions in Sweden 
(Byggindustrin, 2017). CO2 emissions from the industry correspond to that of private cars, i.e. 10 
million carbon dioxide equivalents per year (Byggindustrin, 2016a).  
  
In 2014, the construction industry came to a common conclusion that major measures have to 
be taken to reduce its climate impact. Since then, many companies have come up with their own 
climate-smart strategies as well as set up goals for what they want to achieve (Byggindustrin, 
2016a). For example, Peab aims to reduce its climate impact by setting goals in relation to the 
United Nation’s Sustainable Development Goals as well as COP21 (Peab, 2016). Skanska has an 
aim to become a climate neutral company by the year 2050 (Skanska, 2015). Furthermore, JM’s 
goal is that climate impacting emissions should be as close to zero as possible by the year 2030 
(JM, 2017). NCC’s goal for sustainability, which will be further discussed in this report, is that 
from the year 2015 to 2020, emissions from the company’s direct operations be reduced by 50% 
(NCC, 2017a). The aforementioned companies are some of Sweden’s largest construction 
companies and the need for reduced climate impact from the industry is demonstrated in the 
goals which they have set. 
 
On the first of June 2014, a law regarding energy utilization in larger companies was put forth. 
This law states that large companies must carry out quality checked or use certified energy or 
environmental management systems to map out their energy usage. Mapping out the energy 
utilization illustrates how much energy is consumed in order for the company to carry out its 
operations. This law was developed in order to fulfill the EU’s energy efficiency directive 
(2012/27/EU) (Swedish Energy Agency, 2017). However, this law applies to all larger companies 
and the construction industry requires its own strategies and regulations to be developed for 
reduction of climate impacts. Such regulations can come in the form of control measures and 
governmental regulations as well as integrating environmental requirements into procurement 
processes (Byggindustrin, 2016a).  
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The Swedish National Environmental Goals Advisory Committee advises the government on how 
the set environmental goals can be reached. The committee suggests different control measures 
and areas to be prioritized for achieving the national set goals (Miljömål.se, 2016). The 
committee suggests that the construction industry becomes climate-neutral by the year 2045, an 
ambitious and challenging goal. The first of three challenges the industry faces is material used 
within buildings and infrastructure as material corresponds to roughly 78% of the construction 
industry’s climate impact. Vehicle fleets and machine parks are the second and third challenges 
which the construction industry is facing. This mainly credited to their fuel consumption of which 
the majority is from non-renewable resources (Byggindustrin, 2016b). 
 

1.3 Aim and Objectives  
The realization for the need of environmental data has increased within the industrial sector. 
The construction industry, for one, is faced with several challenges regarding environmental data 
collection and management. The likelihood of environmental data being requested from 
companies by authorities or customers is evident in societies’ increased environmental 
awareness and therefore efficient data collection and management methods have to be 
developed. In this report, the aspect of environmental data from vehicles and machinery is 
studied. The aim of this study is therefore to investigate the aspect of data collection for 
management of fuel consumption in vehicles and machinery. 
 
This report is the result of work conducted in cooperation with the Swedish construction and 
development company NCC. NCC is a company which relies heavily on transports and machinery 
in everyday operations. Fuel consumed by vehicles and machinery contributes to the company's 
overall CO2 emissions.  This report is to serve as a baseline for NCC to get deeper insight of the 
aspect of environmental data collection and management from vehicles and machinery. This 
takes into account the challenges, possibilities and measures to overcome the challenges. The 
aim of the study is obtained by setting the following objectives: 
 

1. Understanding what driving forces there are for collecting environmental data and how 
requests for this data can be integrated into procurement processes. 

2. Investigating what environmental requests are available today in relation to vehicles and 
machinery. 

3. Defining and understanding the concept of environmental data management and how 
this can be of benefit for a company. 

4. Relating environmental data management to that of fuel consumption in vehicles and 
machinery. 

5. Carrying out a case study which will give a real-life example of how data collection is 
practiced today and what data is available. 

6. Conducting a gap analysis to understand and present the challenges that NCC are faced 
with in regards to environmental data collection from vehicles and machinery 

1.4 Environmental data collection and management in the 
Industrial Sector 

1.4.1 Steel and Iron Industry  
A project has carried out by IVL Swedish Environmental Research Institute LTD regarding 
management of environmental data within the iron and steel industry. The project was 
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conducted in 2002 and aims to analyze the possibilities and challenges with the management of 
environmental data. The project found that presentation of environmental data may soon 
become a requirement both internally within a company as well as externally, making its 
collection and management an obligation. External requirements can come from various 
authorities and customers among others. IVL found that there is a need for structured methods 
for management of environmental data. By doing this, companies can simplify the process of 
using the data. This means that the same data can be used for different purposes, which may be 
needed in cases where different parties ask for the data (IVL Swedish Environmental Research 
Institute, 2004).  
 
The IVL project is a step towards developing software in which environmental data within the 
industry is managed. There are several parameters that are required in order for this to be 
carried out, such as what is measured, how frequent measurements are taken, and how to 
convert this data to a convenient format. Furthermore, once the parameters are found, it is 
important to analyze if additional data is needed or if the available information can be converted 
to useful environmental data. Another important aspect which IVL found is the need to map out 
which systems within a given company contain the required data and how this data can be 
transferred to the software which is to be developed. IVL also raise the question of how the data 
can be used by all parties involved. A suggested solution for this is that one format be used 
between the industry and authorities, and another used between the industry and the market, 
i.e. customers. (IVL Swedish Environmental Research Institute, 2004).  
       
IVL (2004) found that many companies within the iron and steel industry have the same needs 
regarding environmental data management. This simplifies the process of developing common 
software to be used by the industry since companies are more likely to contribute to its 
achievement. It was also found that companies have somewhat unstructured methods for 
managing environmental data. Not only does this complicate the process of retrieving data if it is 
needed, but it will also add a financial burden to companies as it is time consuming to find 
necessary data and organizing it in a desirable format. This highlights the importance of 
developing software where all environmental data is collected and stored in one system 
(Granath, et al., 2000). As previously mentioned, IVL suggests a software in which the data is 
stored in an industry-to-authorities format as well as an industry-to-market format  
     

1.4.2 Marine Transport Industry 
The marine transport industry in the EU is planning to implement a system for the monitoring, 
reporting, and verification (MRV) of fuel consumption. A law has been submitted by the EU to 
the European Parliament where ships of all nationalities which enter or depart from the EU have 
to apply the system of MRV. MRV is a list of practices in which the fuel consumed is measured 
and reported to finally be verified by a third-party. The overall goal of MRV is to regulate and 
minimize the environmental impacts caused by the marine transport industry. MRV is a process 
in which many aspects have to be taken into consideration. It would be most efficient to develop 
a system, or software, in which the necessary data can be measured and verified. This requires a 
number of factors to be considered such as automation, data format, and system design to be 
considered (Kang, 2016).  
 
Kang (2016) states that there are several methods in which fuel consumption can be measured 
in the case of marine transport. However, considering the equipment currently available, some 
of these methods do require the installation of new equipment. Another factor to be considered 
is the automation of data collection. The plans which the EU has set require the marine 
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transport industry to declare not only fuel usage and greenhouse gas emissions, but also the 
ship’s position at all times. Furthermore, the data has to include information on the amount of 
cargo the ship is carrying as well as its task and any other information on the company to which 
the ship belongs (Kang, 2016). 
 
Since there is a large amount of information which has to be declared, it is important that the 
format in which the data is submitted is readable to all parties involved. MRV is soon a law to be 
passed and smaller companies may not have come far in the development of data collection 
regarding fuel consumption and the other information which is required. It has also been found 
that the larger companies which have come further within data collection use different formats 
of collecting and storing the data. Therefore, it is important to set a report format standard 
which will be used by the whole industry. A suggestion for this is that the developed software 
automatically converts the data to the report format standard. This means that the software has 
support all systems which companies are currently using (Kang, 2016). 

1.5 NCC AB 
NCC is a Nordic construction and development company operating in northern Europe. NCC’s 
operations include building residential properties, offices, industrial facilities and other 
infrastructure projects. NCC also develops commercial properties. NCC is divided into three core 
businesses which are industrial, constructions and civil engineering, and development. Each 
business is then further divided into business areas in which it operates. NCC Industry’s business 
area is industrial while NCC Property Development’s business area is commercial development. 
Construction and Civil Engineering has two business areas which are NCC Infrastructure and NCC 
Building (NCC, 2017a). Table 1 below gives an overview of the organization with each business 
and respective business area. Countries of operation and examples of work are also shown in 
Table 1. 
 
NCC’s operates mainly within the Nordic countries, Sweden, Denmark, Norway, and Finland, but 
also has two asphalt plants in St: Petersburg. NCC’s largest market, however, is found in Sweden. 
In 2016, NCC employed roughly 17,000 people throughout Europe and had a turnover of 53 
billion SEK. NCC’s market competitors in the Nordic region are mainly similar large contractors 
such as Peab and Skanska. There are currently also thousands of smaller contractors in the 
industry which contribute to higher market competition within smaller projects.  However, NCC 
is one of the largest construction and development companies in the Nordic region and holds a 
market share of about 4% (NCC, 2017a). 
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Table 1 Overview of the NCC organization (NCC, 2017a) 

NCC 
Industrial Constructions and Civil Engineering Development 

NCC Industry NCC Building NCC Infrastructure NCC Property 
Development 

- Products and 
services within roads 

- Production of 
aggregate and 

asphalt 
- Piling work 

- Building and 
renovation of 

residential and 
commercial properties 

- Infrastructure projects 
ranging from design and 

construction to 
production and service. 

- Development 
and selling of 
sustainable 

commercial real 
estate. 

- Sweden 
- Denmark 
- Finland 
- Norway 

- St: Petersburg 

- Sweden 
- Denmark 
- Finland 
- Norway 

 

- Sweden 
- Denmark 
- Finland 
- Norway 

 

- Sweden 
- Denmark 
- Finland 
- Norway 

 

 

1.5.1 NCC and Sustainability 
NCC has developed a framework which is used to define what sustainability is to NCC. The 
framework was introduced in 2016 and it presents the areas which are most relevant for NCC 
and their work towards sustainability. These areas are health and safety, social inclusion, 
material and waste, climate and energy, ethics and compliance, as well as product portfolio. 
Long-term goals for work within the framework have also been developed. These long-term 
goals are structured with accordance to applicable goals from the UN’s Sustainable Development 
Goals (SDG’s), which are good health and well-being, reduced inequalities, sustainable cities and 
communities, responsible consumption and production, climate action, peace justice and strong 
communities, industry innovation and infrastructure, partnership for the goals (NCC, 2017a). The 
sustainability framework with the corresponding SDG’s are illustrated in Figure 2 below.  
 
 
 
 
 
 
 
 
 
 
 
 



 8 
 

 

 
 

Figure 2 NCC Sustainability Framework and corresponding SDG’s (NCC, 2017a). 

NCC’s goal is to reduce CO2 emissions by 50% from the year 2015 to 2020. This is a short-term 
goal and NCC aims to become climate neutral in the long term. This strategy includes works 
towards reducing the use of fossil fuels, more effective energy utilization, and more resource 
effective products to be used within the organization. An example of NCC’s work towards 
sustainability is within the NCC Industry business which corresponds to approximately 60% of 
the company’s CO2 emissions. NCC Industry is constantly developing solutions to reducing CO2 
emissions such as increasing the amount of recycled asphalt in asphalt production and using NCC 
Green Asphalt £ which is a patented method for producing asphalt with much lower climate 
impact (NCC, 2017a). 
 
NCC presents its sustainability work in its annual report where the Global Reporting Initiatives 
(GRI) guidelines are used. Companies such as NCC can use GRI to understand and communicate 
the influence of their operations on sustainability aspects (GRI, n.d.). In the case of calculating 
emissions, NCC carries out these calculations in accordance with the regulations of the 
Greenhouse Gas (GHG) Protocol (NCC, 2017b). The GHG protocol is a collection of standards 
which give guidelines for the measurement and reporting of GHG emissions. The GHG protocol 
uses three scopes to categorize direct and indirect emissions (Greenhouse Gas Protocol, n.d.). 
The first scope categorizes the direct GHG emissions from NCC own activities, meaning the 
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source of the emissions is owned by NCC. Scope two are the indirect GHG emissions which have 
resulted from the generation of energy for heat and electricity. The third and final scope is GHG 
emissions which have resulted from NCC activities however the sources of these emissions are 
not owned by NCC. Figure below illustrates how these scopes are defined (India GHG Program, 
u.d.). 
 
 
 
 
 
 
 
 
 
 

 
 

As previously mentioned, vehicles and machinery within the construction industry contribute 
greatly to its CO2 emissions and must therefore be accounted for when discussing reducing 
climate impacts. Vehicles and machinery can either be owned by NCC or belong to suppliers 
which NCC hire for certain projects or tasks. Those owned by NCC fall under the first scope while 
those of suppliers are categorized under scope 3. In 2016 it was found that 266,000 tons CO2 
equivalents resulted from the activities of scope 1 and 2 (NCC, 2017a).  

 

 

 

 

 
 
 
 

 

 
 
 

Scope 2: Indirect GHG 
emissions from 
purchased heat and 
electricity. 

Figure 3 GHG Protocol Scopes (India GHG Program, u.d.) 

Scope 1: Direct GHG 
emissions, i.e. sources 
which are owned and 
controlled by the 
company.  

Scope 3: Other indirect 
GHG emissions due to 
activities from external 
sources. 
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2.  Methodology 
In this chapter the chosen methodology is presented. The method used in this study consists 
of both literature reviews and interviews along with other data collection from online sources. 
Furthermore, interviews are conducted and a case study is carried out. 
 
The report is focused on three main areas which are requirements from authorities, NCC’s own 
vehicles and machinery, and suppliers’ vehicles and machinery. The requirements from 
authorities refer to requirements or demands which are set for certain standards to be met. 
These can be applicable on municipal or national levels. NCC’s own vehicles and machinery are 
those which are owned by NCC and used in projects where NCC is involved. The suppliers’ 
vehicles and machinery, on the other hand, are those which belong to suppliers who NCC hire to 
carry out tasks within their projects. The work is divided as such due to the research area being 
very broad and because the three areas are closely related. It is also important to note that data 
collection from vehicles and machinery has reached different degrees of accomplishment within 
each respective area, it is therefore chosen put focus on each one separately. Figure 4 below 
gives an overview of the approach taken for the study.  
 
The study is initiated by a research on the area of data collection and management and is then 
limited to environmental data. Environmental data collection in the construction industry is a 
relatively new topic where little research has been carried out. Therefore, environmental data 
collection and management is studied in relation to other industries in order to get an overview 
of the topic and to examine what has been done in other industries. The main sources used in 
the study are online sources such as reports from companies, authorities, or institutes. 
Furthermore, two interviews are carried out, one on the area of authoritative requirements and 
the other on NCC’s owned vehicles and machinery. The interviews are qualitative and semi-
structured as this includes more dialogue to be conducted throughout the interview and allows 
the interviewee to bring forth their own experiences within the field  (Edwards & Janet , 2013).  
 

 
 

Figure 4 Overview of approach taken for the study. 

Environmental 
Data Collection 

and Management 

NCC

Authorities

Suppliers
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2.1 Case Study – Norrtälje Harbor 
A case study is chosen to be used in this report to give more concrete insight on the research 
area. A case study can be defined as a research methodology which aims to investigate an 
individual, group, or event (PressAcademia, n.d.). It is carried out to study how data collection 
from vehicles and machinery can be carried out in one of NCC’s projects. In this case it is used to 
demonstrate the process, how the data can look, and how it is managed. The data which is 
collected is generated from the vehicles and machines of one of NCC’s suppliers and aims to 
answer the following questions: 
 

1. What data is collected from vehicles and machinery? 
2. Are there more factors that should be collected? 
3. Based on the available data, can any conclusions be drawn on how environmental 

impacts can be reduced? 
 
By analyzing and answering the above questions the current methods of NCC’s data collection 
from their suppliers can be analyzed. The Norrtälje Harbor project is chosen due to data 
availability and because the project has a high environmental profile. This has resulted in the 
quick availability of environmental data from the vehicles and machines used in the project.  

2.2 System borders and limitations  
As NCC operates in Nordic countries it is important to note that this study is only focused on 
operations in Sweden. Furthermore, EU standards are used to describe the available 
requirements today, however the studied requirements are those which will potentially be set 
by municipalities and authorities in Sweden. As the study is limited to NCC’s own operations and 
as well as those of NCC’s suppliers, it is important to note that the construction industry as a  
whole is also discussed. In these aspects, companies such as NCC are referred to as contractors. 
The study is also limited to the fuel consumption of vehicles and machinery and how this can be 
studied out in aims of its reduction. This excludes the study of engine or machine types. 
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3. Results 
This chapter presents main findings of the study. Firstly, the Authoritative Requirements 
regarding environmental data are presented. This is followed by a general overview of what 
Environmental Data is and how it can benefit a company and then more specifically for 
vehicles and machinery. The chapter is concluded with the current developments on the 
topic, a case study and a gap analysis. 

3.1 Requirements and Public Procurement 
Environmental goals are set on both national and international levels. When state authorities set 
environmental requirements, it is usually in order to reach these environmental goals. For 
example, the city of Stockholm has set a goal to become free from fossil fuels by the year 2040. 
This, in turn, means that many sectors, including the industrial sector, will be required to make 
their operations more efficient (Stockholms Stad, 2016a). The construction industry plays a large 
and essential role in Sweden’s development and also contributes to climate impact. 
 
As previously mentioned, material is held accountable for the construction industry’s largest 
climate impact. However, the construction industry’s vehicles and machinery account for high 
CO2 emissions. In general, 2016 saw the number of trucks weighing under and over 3.5 tons and 
running on renewable fuel correspond to roughly 5% and 2.5% respectively in Stockholm. The 
city of Stockholm has calculated that in order to accomplish the set goal of becoming fossil fuel 
free, then every tenth truck which is sold, starting from 2016, has to run on renewable fuel. This 
calculation is based on accomplishing the goal at an even pace from 2016 to 2040 (Stockholms 
Stad, 2016b). 
 
Integrating environmental requirements into procurement processes can contribute to 
decreased environmental impacts similarly to existing laws, taxes, and regulations. However, 
there are complexities which arise within environmental requirements in procurement 
processes. These complexities can be credited to the fact that environmental goals may vary 
between authorities and municipalities. For example, one municipality may want integrate 
environmental demands into procurements to reduce CO2 emissions, while another prioritizes 
reduction of using fossil fuels in transportation (Miljöbyrån Ecoplan, 2013). Investigations 
conducted by the Swedish Government (2013) regarding requirements in procurements have 
found that the processes can become more strategically efficient by following the steps below 
(Swedish Government Official Reports, 2013): 
 

1. Defining a clear goal, i.e. what is exactly shall be achieved by this requirement. 
2. Defining which aspects are the most important and will be most committed to. 
3. Defining what measures to take to reach said goal. 
4. Developing a clear understanding and rational explanation of why the chosen strategy is 

most effective. 
 
The Swedish Environmental Protection Agency carried out a study in 2010 with the aim of 
understanding and clarifying the experiences of authorities, municipalities, and country councils, 
regarding environmental demands in procurement. Similarities between the different 
experiences were the difficulties of defining exactly what environmental requirements are, legal 
precautions, and economic aspects. The study identified three main factors which play a role in 
the decision of whether environmental requirements are considered in public procurement. 
These deciding factors are “Political support”, “Uncertainty”, and, the collaborator’s “Individual 
environmental commitment”. It is important to note that these factors are based on the 
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government's action plan regarding vehicles, fuel, and transports (Swedish Environmental 
Protection Agency, 2010).  
 
The first and perhaps most evident factor is political support. The factor of uncertainty refers to 
the ambiguity of environmental demands which may lead to a procurement being reviewed. The 
ambiguity of environmental demands set by authorities is mostly credited to the challenges with 
measuring environmental data. The third and final factor is how involved and committed the 
individual parties involved are. Currently, demands are set as “qualification standards” meaning 
that in order for a company to be eligible for a contract deal for a certain project, they have to 
fulfill certain criteria. This, in turn, means that demands cannot be set on levels which are too 
high and make it possible for only few companies to qualify for contracts (Miljöbyrån Ecoplan, 
2013).  
 
A study carried out by the City of Stockholm in 2016 suggested that overcoming the challenges 
with setting high environmental goals is to set the demands as “evaluation criteria” instead. This 
would mean that environmental demands and prices are considered in the procurement 
process, rather than the customer deciding and stating them in the contract. Furthermore, 
environmental demands can be set in such a way that companies who are willing and capable of 
fulfilling them receive higher compensation or a “bonus” for their environmental efforts. Table 2 
below summarizes the qualification and evaluation criteria which can be used in the 
procurement process (Stockholms Stad, 2016b). 
 
Table 2 Requirements with qualification and evaluation criteria (Stockholms Stad, 2016b) 

Categories of Environmental Requirements 

Basic Requirements (Qualification) Optional Requirements (Evaluation) 

Environmental Policy Implemented Environmental Policy 

Significant Environmental Aspects Significant Environmental Aspects 

Project Specific Environmental Goals Improved Environmental Goals 

Assurance Assurance 

 
The basic requirements that can be set are those in which a planned scheme for how the 
requirements will be fulfilled has to exist. This scheme has to be completed at the time of the 
signing of contract for the project. An environmental policy refers to a policy which shows the 
commitment to environmental improvements and is approved by the management of the 
contractor which will carry out the project. Furthermore, environmental aspects concerned for 
the specific project should also be presented. Environmental goals are set in order for the 
project to be improved. The final requirement, assurance, refers to the procedure in which the 
contractor can assure that all laws and rules will be followed, that the environmental 
requirements are fulfilled, that the individuals taking part in the project are competent in the 
area and that follow-up reports are to be provided (Stockholms Stad, 2016b).     
 
 
 
Specific requirements to collect and declare fuel consumption in projects do not currently exist. 
However, requirements of collection of environmental data, including that of fuel consumption, 
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are highly discussed topics within authorities and municipalities and are constantly being 
developed. In order for contractors such as NCC to be ready to meet these requirements once 
they arrive, it is of grave importance that work toward efficient data collection be carried out 
(Franzén, 2017). The collection of data and its management in regards to fuel consumption from 
vehicles and machinery is a complex topic with many challenges, which will be discussed in 
Chapter 3.5 “Challenges with Data from Vehicles and Machinery”. It is, nonetheless, necessary 
for contractors and suppliers to take on this challenge at an early stage as it will result in them 
being ready when requirements from authorities appear as well as to strengthen the work 
conducted towards sustainability (Franzén, 2017).  
 

3.2 Existing Environmental Requirements 
The Swedish Transport Administration has developed environmental requirements which are set 
in procurement processes for construction and infrastructure services. The requirements have 
been formulated in cooperation with the cities of Gothenburg, Malmö, and Stockholm. The 
requirements are designed in order to set a certain standard for the projects which are carried 
out. Higher requirements can be set in individual projects. Their aim is to improve air quality, 
reduce energy consumption and to decrease the amount of toxic substances being spread. The 
decision of implementing the requirements in procurement is dependent on a number of factors 
which are listed below (Dahlén, 2012): 
 

1. An environmental issue is present and must be overcome. 
2. The requirements must contribute to this resolution. 
3. Follow-up of the results must be applicable. 
4. The requirements must be clearly defined. 
5. The requirements cannot limit the competition for a contract but should still call for 

innovative ideas for tackling environmental problems.  
 
As previously mentioned, requirements can be set as either basic or evaluation criteria. The 
requirements developed by the Swedish Transport Industry are in general basic requirements.  It 
is therefore firstly required that the contractor has developed strategic environmental work such 
as environmental policy, follow-up routines, preventative measures, and has educated 
employees within environmental aspects and energy efficiency. Furthermore, an environmental 
plan must be present where factors include a set person from the contractor who is responsible 
for environmental aspects, and the contractors plan for how environmental requirements will be 
obtained. Other requirements include those related to vehicles, machinery, fuel, and toxic 
substances; toxic substances, however, are outside the scope of this report (Swedish Transport 
Administration, 2012). The specific requirements regarding vehicles, fuels and machinery are 
presented in Table 3. A more detailed account of requirements is shown in Appendix 1. 
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Table 3 Requirements for vehicles, machines, and fuels (Dahlén, 2012; Swedish Transport Agency, 2012) 

 
 

3.3 Environmental Data Management 
Data management is defined as the “administrative process by which the required data is 
acquired, validated, stored, protected, and processed, and by which its accessibility, reliability, 
and timeliness is ensured to satisfy the needs of the data users” (Business Dictionary, u.d.). By 
integrating the collection of environmental data into everyday operations, companies can both 
increase their competitive advantage and meet the requirements set by authorities. For 
example, inventories on various environmental data such as emissions can be vital for future 
planning and decision making. Data collection and management can be seen as extra work, 
requiring both time and financial resources. In order to overcome this obstacle, it is optimal to 
make the process as efficient and effortless as possible. Nonetheless, the importance and the 
benefits in relation to data management cannot be overlooked (Emigh & Prosko-Bell, 2009). 
 
In light of current environmental debates and challenges it is important for companies to 
steadily work towards more sustainable operations. It is important that the company sets a 
definition for what sustainability is and means to them as well as to present improvements and 
work in relation to this definition. Therefore, data collection and management play a vital role in 
the work towards sustainability. Environmental data management consists of several factors 
such as inputs, processes, outputs, and outcomes. Collecting and managing data in accordance 
with these factors allows companies to analyze their operations and thereby get better insight 
on how they can improve (Epstein & Buhovac, 2014). 
 
It is firstly necessary for a company to measure factors in its operations in order to be able to 
evaluate and measure performances. Indicators can be used to set goals for performances, see 
improvements, and make operations more efficient. The information collected can be included 
in annual or sustainability reports which can benefit the company. Being more transparent with 
sustainability factors is beneficial for the company since it shows the work towards sustainability 
and awareness of risks. Another importance with environmental data management is that it can 
contribute to decision-making processes where sustainability factors will be integrated. Epstein 
and Buhovac (2014) also argue that when a company has a reputation for being environmentally 
aware it can result in higher returns as well as lower costs of capital.  
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Data management is a process which consists of both collection of the data as well as its 
management. Once the data is collected it needs to be managed in a way which will extract the 
most important information in order to gain the most benefit. Data management is carried out 
by data collection, processing, storing, and documenting. Collecting data is the first step in which 
all information is retrieved. Secondly, information needs to be processed which includes 
converting units or adding parameters, among others. It is also important to store the data since 
it may be required for other purposes. In some cases, it may be necessary to store the raw data 
before it is processed. Finally, the data has to be documented. When documenting data, the 
format chosen has to be both suitable and consistent (IVL Swedish Environmental Research 
Institute, 2004). Figure 5 below shows an example of a data management toolbox. 
 

 
Figure 5 Example of Data Management Toolbox (IVL Swedish Environmental Research Institute, 2004) 

3.4 Vehicles and Machinery Data Management 
Data collection for vehicles and machinery requires many aspects to be considered. It is 
important to allocate the fuel consumption correctly as it is a complex area with several factors. 
Allocation is an obstacle that arises especially for contractors which use suppliers’ vehicles and 
machinery (Franzén, 2017). Furthermore, it is important to find which aspects will give the most 
valuable results. A study conducted for the Swedish Institute for Transport and Communications 
Analysis and The Swedish International Freight Association (2005) distinguishes four general 
factors to consider from which data needs to be collected and managed, namely driver’s log, 
map view, environmental report, and vehicle report. Andersson, et al. (2005) argues that these 
will give the most relevant information relating to reducing the fuel consumption. It is important 
to note that the factors are originally considered for reducing environmental impacts and not 
fuel consumption. These factors, along with some examples are summarized in Table 4 
below (Andersson, et al., 2005). 
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Table 4 The factors included in data collection with corresponding data (Andersson, et al., 2005) 

Factor Data 

Driver’s log Date, driver, driving time, idle driving, severe braking 

 
Task Overview 

Vehicle registration number, time, number of deliveries (if 
applicable) 

Environmental 
report 

NOx, CO, CO2, other emissions and particles 

Vehicle report Total mileage, fuel consumed, engine type 

 
In regards to environmental data in relation to fuel consumption in vehicles and machinery, it 
can be said that technical advancements are further in vehicles in comparison to machines. The 
case of machinery is more complex since there are many other aspects to consider beyond those 
which have been mentioned above in Table 4. When it comes to managing data from machines 
it is difficult to distinguish what factors contribute to increased or decreased fuel consumption. 
These factors also complicate the issue of deciding exactly which data is important to collect and 
what will give optimal results (Franzén, 2017). 
 
Machines often work together meaning one machine may assist or prepare a task for another 
machine. This makes it difficult to assess the fuel consumed by a machine since it may depend 
on other machines as well. Furthermore, the work that machines carry out can vary from one 
day to another. The area in which the machine operates may also affect the fuel consumption 
since the machine's movement may be altered which may affect the time it takes to complete 
the task. Other factors include climate, for example, if it has been raining then a digging at the 
same depth will result machine carrying heavier load since the ground is wet. Considering the 
aforementioned factors, data management for machines can be seen as a complex process 
which leads obstacles such as what parameters and units are to be used (Franzén, 2017). Table 5 
below summarizes these factors. 
 
Table 5 Allocation of variables with respective parameters 

                                        Variable                                     Parameter 

Task Dig, lift, hold Depth (m), weight (kg) 

Environment Wet, dry Weight (kg) 

Area Movement Time (h) 

 
 

3.5 Challenges with Data from Vehicles and Machinery 
The challenges with data management regarding fuel consumption in vehicles and machinery 
are many and complex. There are two aspects considered in this report which are NCC’s own 
vehicles and machinery as well as the those of suppliers which NCC hire for specific projects. In 
general, it can be said that the greatest challenge is that there are no standards regarding the 
collection of data on fuel consumption for vehicles and machinery for the industry as a whole 
(BEAst, 2016). Furthermore, the data available today is based on patterns and not actual values. 
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This makes the results of the data management less reliable thereby making it more difficult to 
track fuel consumption correctly and to make reductions (BEAst, 2016).  
 
There is presently technology which can be used to track vehicles which can be useful when 
considering their fuel consumption. However, tracking employees may raise legal or ethical 
implications. Overcoming the challenges with data collection and management requires 
digitalization and automation.  This is in order to avoid manual work which is both time and 
resource consuming (Franzén, 2017). Another aspect to consider is that the vehicles and 
machinery used in the construction industry are per project. Projects are carried out within a set 
time frame (Maylor, 2010). Therefore, manual collection and management of data is difficult to 
implement as it is time consuming. 
 

3.5.1 NCC Internal Data Collection & Management  
The main challenge that NCC is currently facing internally in relation to data collection of 
environmental data is that there is vague track of owned vehicles and machinery, i.e. NCC’s 
vehicle fleet and machine park. Currently, there is no incentive from a corporate position which 
calls for a collective overview of vehicles and machinery. Also, there is currently no common 
standard procedure for registration or collection of this type of data. Gaining a complete 
overview of all vehicles and machinery is a greatly complex task. It is firstly important to be able 
to differentiate between what is considered a vehicle and what is considered a machine. In this 
respect, NCC uses a system in which the two are differentiated by vehicles having a license plate. 
Machinery, however, can range from everything from a 20-ton excavator to much smaller 
equipment. It is important to realize that both equipment consume fuel and therefore need to 
be accounted for (Viklund, 2016).  
 
In the case of vehicles, NCC has a two card system in which the driver will have one card and 
another is available in the vehicle. The cards are registered in a system whenever the vehicle is 
refueled and paid for. However, this system is mainly used for invoices between the contractor 
and the fuel company and is therefore not sufficient for collecting environmental data. 
Moreover, this system does not provide transparency on where and how the vehicle was driven 
when the fuel was consumed. Another issue with this system is that it cannot be implemented 
into machinery since refueling machines depends on factors such as machine size and location. 
The card system requires a great amount of administrative work as there are many projects 
carried out at the same time. Therefore, in order to keep accurate track vehicles and projects, all 
vehicles must be transferred to and from each respective project in the administration process 
(Viklund, 2016).  
 
Additional administration results in additional costs, time, and other resources and there is also 
risk for uncertainties. On the other hand, not having the information may also be costly since it is 
currently not known if significant reductions can be made in terms of fuel consumption (Franzén, 
2017). Therefore, the biggest challenge that is currently faced is how to get a clear and complete 
overview of all the vehicles and machines. However, for this to occur there needs to be incentive 
from the corporate group and there has to be a solution which is economically viable. If there is 
no economic incentive, then the requirements set by authorities must become stricter in order 
to push contractors to collect environmental data. Without this data, it is difficult to make 
improvements. Other advancements which can lead to improved fuel consumption are better 
technology or alternative fuels (Viklund, 2016). Regardless of these advancements, there is still 
an undeniable obligation to collect data for a clearer overview, for environmental aspects, and 
to make potential financial savings (Franzén, 2017).  
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3.5.2 Construction Industry’s Common Challenges 
Studies in Sweden within the construction industry have shown that the lack of data collection is 
mostly a result of the absence of a standard which can be used by the whole industry (BEAst, 
2016). This leads to different companies collecting their data in different ways and storing it in 
different formats. Some may collect it in Excel files, while others have internal systems. 
Furthermore, the time aspect is also important to take into consideration as there is no standard 
for if data should be collected for example per delivery, month or year.  Another factor is exactly 
which data is to be collected, such as fuel or engine type, fuel consumption, or CO2 emissions.  
 
Taking these aspects into consideration demonstrates the importance of developing standards 
and methods for environmental data collection. Current methods have been shown to be time 
consuming and not of high quality. In the case of suppliers collecting data for a contractor, it has 
been found that in some cases the contractor will ask for the data after a project or delivery has 
been carried out. This may result in conflict for the supplier and contractor since the specific 
required data may not have been measured or carried out. Lack of a system or implementation 
of software where data is collected automatically is also an obstacle which suppliers have faced 
(BEAst, 2016). 
 
A common way of working within the construction industry is that the contractor will hire a 
supplier, who in turn may hire another sub-supplier. Having a large number of sub-suppliers can 
result in further difficulties of accurate data collection. This can be due to different technologies 
available in different suppliers’ vehicles and machinery resulting in different formats of data 
presentation. Furthermore, the data collected is currently mostly based on patterns which gives 
inaccurate results. As the industry tries to shift away from the use of patterns to calculate CO2 
emissions, it is important for standards to be developed. Current methods of data collection, 
which are mainly based on manual work and Excel sheet logging have shown to be inaccurate 
and time consuming (BEAst, 2016). The difficulties in relation to manual work and data collection 
are summarized below in Table 6. 
 
Table 6 Current common methods for data collection (BEAst, 2016) 

Data  Obstacle 

Mileage  Manual work, logged by driver 

Engine type  Registered manually, additional administrative work 

Fuel type  Registered manually, additional administrative work 

Emissions Based on patterns or models, inaccurate  

Converting between units Can vary between projects, additional work 

 
The format, in which the data is collected, as previously mentioned, can differentiate from 
contractor to supplier and sub-suppliers. However, the most common factors for which data is 
collected have been found to be fuel consumption, CO2 emissions and engine type. It is also 
found that the standards for classifications of vehicles and machinery have resulted in 
complications. These complications can arise when a vehicle or machine cannot be directly 
standardized to the available classifications (BEAst, 2016). BEAst (2016) found that the biggest 
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challenges that the industry is facing is deciding on exactly which factors to quantify, meaning 
that contractors may have different needs and may ask for different types of data. Another 
challenge is that drivers and machine operators have to conduct the data collection manually 
which affects the reliability and is time consuming (BEAst, 2016).  
 
 

3.6 Existing Developments 
 

3.6.1 BEAst 
It can be seen that from both NCC’s internal perspective as well of that of suppliers that data 
collection for fuel consumption is a complex task which has to become more efficient. 
Authorities are facing challenges in regards to how to set requirements regarding collection of 
environmental data from vehicles and machinery. On the other hand, contractors and suppliers 
are trying to achieve efficient data collection but without the authoritative requirements there is 
a lack of incentive (BEAst, 2016). Without incentive it is not expected that the industry will allow 
a high amount of resources to be used for this cause. However, as authorities are developing 
these requirements, it is important for the industry to work towards meeting the requirements 
once they are set into play (Franzén, 2017). 
 
The challenges faced both internally and externally have shown that there are two main 
obstacles to overcome regarding data collection. The first of which is the standards and formats 
in which the data shall be collected and stored. The other challenge is that there has to be 
technological advancements such as automation and digitalization. There is currently work being 
conducted in the industry to develop standards and the digitalization of collection of 
environmental data from vehicles and machinery within construction projects. BEAst is a 
Swedish organization working towards these goals. The BEAst organization is made up of around 
100 members consisting of leading companies and organizations in the construction industry 
(BEAst, 2017).   
        
BEAst, The Swedish Construction Industry’s Electronic Business Standard (Byggbranchecn 
Elektroniska Affärsstandard) works towards the digitalization of the construction industry’s 
operations. BEAst’s main line of business is the development of electronic businesses such as 
orders and receipts (BEAst, 2017). In the construction industry much of the work is handled 
manually which is time consuming and digitalization is of grave importance. BEAst is currently 
developing BEAst Eco which is an order receipt but made specifically for environmental data. 
BEAst Eco is a project which aims to implement a system that can be used for the automatic 
collection of environmental data (BEAst, 2016).  
  
The process of how environmental data can be collected, as suggested by the BEAst organization 
is described in the series of steps below (BEAst, 2016): 
 

1. The vehicle or machine transmits fuel consumption data to the suppliers own system. 
2. The supplier's system, in turn, supplies additional data such as start and end time of the 

vehicles or machines completed task.  
3. This data is completed with information regarding the entrepreneur and the project in 

which the vehicle or machine has been working on. 
4. An order receipt is sent to the entrepreneur with the environmental data regarding 

vehicles and machines used in the specific projects including dates and time-frames.  
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It is important to note that this procedure is already followed by some parties in the 
construction industry. However, as previously mentioned, the steps are in many cases carried 
out manually without a specific followed standard. The specific data to be included in the order 
receipt, as suggested by BEAst (2016) can be divided into three categories with corresponding 
data. These are displayed below in Table 7. The factors under the category “Fuel” supply basic 
data while the “Follow-up” factors can be combined with them to give more insight on the 
environmental aspects. “Other” corresponds to the more administrative data which is necessary 
in order to keep track of the fuel consumed within different projects by the same vehicles or 
machine. 
 
Table 7 Data to be included in order receipt (BEAst, 2016) 

Fuel Follow-up factors Other 

Fuel type (diesel, petrol, etc.) Engine type Place of delivery  

Fuel supplier Driving time and mileage Time and date of delivery 

Energy content Fuel consumed Registration number 

Conversion-factor to CO2 
emissions 

CO2, NOx, hydrocarbon, 
particles 

Order number for specific 
project 

   

3.6.2 SÅ Klimat Calc 
SÅ Klimat Calc is an online tool which can be used to calculate fuel consumption and CO2 
emissions. The tool is developed to help companies, which rely on vehicles and machinery, 
account for their environmental impacts. The SÅ Klimat Calc is a tool developed by TRB Sweden 
and Sweden’s Haulage Company (Sveriges Åkerföretag). By using the tool, the user also gains 
insight on how much renewable fuel the vehicle or machine has used. In order to use the tool, a 
registration is required and membership fee has to be paid. The tool calculates and compiles a 
report based on the calculations, as shown below. The data is then saved in an online “cloud” 
thereby eliminating the need for the user to save the data manually.  

1. The user chooses which vehicle and/or machine is used for a particular assignment. 
2. The fuel used is then chosen from the tools database of fuels. 
3. Emissions are calculated. 
4. A report is compiled and can be presented to interested parties.   

  
This tool, which is mainly used by suppliers can be considered somewhat simple. It is difficult to 
analyze the accuracy and quality of the report which is compiled if the tool is not tested. 
Furthermore, since the user has to choose the information from the database’s available options 
within fuel type as well as machine and vehicle type, obstacles can arise if an unavailable type is 
used in a project. This requires that the tool have all options necessary available and that it is 
constantly updated. Nonetheless, the tool is a step towards developing software and functions 
which fulfill the requirements of data collection and management of fuel consumption. Tools 
such as this will most likely be further developed in the future and may therefore be an option 
for contractors. 
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3.7 Norrtälje Harbor 
Norrtälje municipality is developing Norrtälje Harbor, a new city district built on what used to be 
an industrial harbor. The project is committed to human well-being as well as social, economic 
and environmental aspects. The municipality, along with contractors, landlords, and other 
involved parties, work towards the sustainable development of the district by following 
sustainability programs, methods, and frameworks. The project is divided into several stages and 
phases, allowing the municipality to follow-up the results from each stage. Several sustainability 
goals are set within the project and these are based on the program CityLab Action (Norrtälje 
Kommun, u.d.). CityLab Action is a program used in urban development where programs, plans, 
and frameworks are followed in order to obtain high quality and effective processes (Swedish 
Green Building Council, u.d.). 
 
NCC Infrastructure is responsible for developing sustainable solutions in the development of the 
district Norrtälje Harbor. These solutions include infrastructure factors such as sewer systems, 
storm water detention systems, and soil remediation of the contaminated soil. NCC’s 
involvement in the project extends from 2016 to 2022 and the collaboration between NCC and 
Norrtälje municipality is a form of cooperation known as partnering. Partnering entails all parties 
involved in a project working together through open communication throughout the project 
(NCC, 2017c). In this form of cooperation, the customer and contractor work as one organization 
in order to achieve a common goal. It also allows the parties to be clear on what can be achieved 
in the project, how long it will take, and at what costs. It leads to more constructive and higher 
quality work, time plans being more accurately held, and safer economy (NCC, 2017d). 
 
The Norrtälje Harbor project has a high environmental profile and sustainability factors play a 
central role in its development. NCC is the main contractor and have suppliers carrying out work 
using vehicles and machinery. NCC requests the supplier to collect data from the vehicles and 
machines regarding how much fuel has been consumed. This data can then be used to follow-up 
results and be used to analyze CO2 emissions. The data is collected from the suppliers’ vehicles 
and machines by the drivers logging in and out of the project on the suppliers’ internal systems 
whenever they start and stop operating a vehicle or machine. Once the work for the assigned 
day has been recorded in the internal system, it is then stored in Excel files. Table 8 below shows 
the data which has been collected in the month of November 2016 from the machines that 
belong to NCC supplier. It should be noted that the machines listed in the Table are from 2013 
and have Euro Standard 3B. A more detailed account of data can be found in Appendix 2. 
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Table 8 Extract of data collected from machine used by supplier in Norrtälje Harbor (Evers, 2017) 

Date 
(November 

2016) 

Vehicle/Machine Description Time Used 
(h) 

Complete or 
contribution to task 

Fuel 
Consumed 

(l/h) 

17 Excavator 24,1-28,0 ton 8.5 Cut asphalt, etc. 96.05 

18 Excavator 24,1-28,0 ton 8.5 Unload asphalt 96.05 
19 Excavator 24,1-28,0 ton 8.5 Tear wall asphalt 96.05 

20 Excavator 24,1-28,0 ton 8.5 Cut asphalt, etc. 96.05 

21 Excavator 24,1-28,0 ton 6 Load concrete 67.8 
24 Excavator 24,1-28,0 ton 8.5 Sampling 96.05 

25 Excavator 24,1-28,0 ton 8.5 Unload mass 96.05 

26 Excavator 24,1-28,0 ton 8.5 Re-filling 96.05 
27 Excavator 24,1-28,0 ton 8.5 Build wall 96.05 
28 Excavator 24,1-28,0 ton 6 Welding 67.8 
31 Excavator 24,1-28,0 ton 8.5 Remediation 96.05 

 
The suppliers use order receipts and the drivers on and off logs to translate the data into liters 
per hour of fuel consumed, meaning the data is not collected for environmental purposes. This 
affects the accuracy since the information generated is based on pattern calculations. Using data 
which is based on patterns can give a general overview of the fuel consumption, but does not 
give actual insight on how it can be reduced. As seen in Table 8 above, all values are identical for 
the same machine carrying out different tasks, indicating that using it for a specific period of 
time consumes the same amount of fuel regardless of task. It is unlikely that this is the case since 
a lot of factors can affect the fuel consumed by a machine.  
 
The tasks shown in Table 8 refer to what task the machine has contributed to. For example, 
using the excavator to extract soil which will be remediated. However, as discussed previously, 
there are many factors which affect the fuel consumed by a machine such as area it is operating 
in or climate. For example, if the machine is excavating soil after it has rained, the total weight 
the machine lifts will be higher than lifting dryer soil, requiring more energy. The data in Table 8 
concludes that it is the number of hours of operation which determine the amount of fuel 
consumed. Based on the available data it can be determined that more data needs to be 
collected from the machines such as how deep it is digging along with its hours of operation. 
Accurate conclusions on how to reduce fuel consumption cannot be drawn from the task carried 
out and hours of operation alone. 

3.8 Gap Analysis 
A gap analysis is a systematic approach in which a company can compare the performances 
which it wants to reach with its actual or current performance. It is used in order to investigate 
the company’s use of resources and how potential performance expectations can be achieved. 
The gap analysis allows a company to gain insight on measures that need to be taken to reach 
the goals which the company has set. Using a gap analysis, thereby, allows the company to 
identify and analyze the gaps in its performances. Thereafter, the company can plan how to fill 
out the gaps in order to reach the set goals. A gap analysis generally consists of four steps which 
are listed below (Investopedia, u.d.): 
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1. Define the goals which the company aims to reach.  
2. Use available data to measure its present performance.  
3. Analyze the available data and relate it to the set goals.  
4. Gather the information from the first three steps and compile a report in which action 

plans are defined.  
 
In this report a gap analysis is used to analyze NCC’s current performances in relation to fuel 
consumption from vehicles and machinery. As previously mentioned, NCC has a goal to reduce 
its climate impact by 50% in the time span 2015 to 2020. However, it remains unclear exactly 
how much vehicles and machinery contribute to NCC’s current climate impacts. Therefore, the 
reference goal is the direct climate impact from NCC’s operations which is 254,000 ton CO2 
equivalents in the year 2015. It is important to note that direct climate impacts from NCC’s 
operations exclude indirect emissions from heat and electricity, i.e. Scope 1 in the GHG Protocol 
(NCC, 2017a). The gap analysis aims to shed light on what data is available today and what is 
needed in order to reach the set goal of 50% reduction. It is also important to note that the gap 
analysis in this report is conducted in terms of data needed for fuel consumption of vehicles and 
machinery.  
 
3.8.1 NCC Gap Analysis 
It is difficult to carry out a precise gap analysis for NCC’s use of vehicles and machinery due to 
the lack of data available. By following the above mentioned steps it can be concluded that it is 
in steps two and three where the gap analysis lacks data. NCC has defined a goal for how much 
climate impacts are to be reduced, however, relating this goal to vehicles and machinery 
requires additional data. NCC (2017) states that the goal set is in relation to the direct 
operations. Vehicles and machines which are owned by NCC and used in projects can be defined 
as direct contributors to climate impacts from NCC’s own operations. Therefore, work needs to 
firstly be conducted in steps two and three where available data is collected, used and analyzed. 
Figure 6 below summarizes a gap analysis for NCC’s climate goal. 

 
Figure 6 NCC Gap Analysis 

The gap analysis shows that a lack of data is clearly the biggest obstacle which NCC is facing. 
Without actual values for how vehicles and machinery contribute to overall climate impacts it is 
difficult to set action plans for reduction. NCC has a clear set goal in which 254,000 ton CO2 
equivalents will be reduced by 50% in the span of five years. However, it remains unclear what  
percentage of these 254,000 ton CO2 equivalents fuel consumption from vehicles and machinery 
contribute. As previously mentioned vehicles and machinery contribute largely to the 
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construction industry’s climate impact and therefore reducing emissions from these will result in 
overall reduced climate impact (Byggindustrin, 2016b). Byggindustrin (2016) also found that 
vehicles and machinery are two out of three aspects which represent the biggest challenges 
when it comes to reducing climate impacts.  
 
In order to reach the goal of 50% reduced CO2 emissions from direct operations, vehicles and 
machinery must be taken into consideration. Their contribution to overall climate impacts 
cannot be ignored and therefore improvements in terms of measurement practices have to be 
made. By measuring fuel consumption NCC will be able to optimize operations and visualize the 
benefits of improvements. The indicators which can be used in this aspect are energy 
consumption in which the ratio measured is between the activity of the vehicle or machine and 
the energy it uses (Bunse et al., 2011). The data presented in section 3.4 “Vehicles and 
Machinery Data Management” can also be used for measurements while indicators such as fuel 
consumed per kilometer demonstrate the performances. 
 
Figure 7 below illustrates how the data collected can be used to analyze and set action plans for 
reducing climate impact. The block in the middle represents the “gap” which is currently 
present. NCC has set goals from the year 2015 to 2020, however, it is highly likely that new goals 
will be set after the year 2020 since the company’s long term goal is to become climate neutral 
(NCC, 2017a). Considering that vehicles and machinery contribute to the company’s overall CO2 
emissions, the obligation to collect data from their operations cannot be denied. Data on fuel 
consumption from vehicles and machinery will allow the company to measure performances by 
using environmental indicators and parameters. Furthermore, the company can, for example, by 
the year 2020, include reducing emissions from vehicles and machinery in their long term goals 
by road-mapping and accounting for these emissions.  
 
Mapping out the fuel consumed by vehicles and machinery would be a first step in the data 
collection and management process. A clear overview of where and how the fuel is being 
consumed will allow for NCC to start measuring these performances and planning for 
improvements. Without actually knowing how and why the fuel is being consumed, it is difficult 
to see what improvements have been made, if any. Furthermore, analyzing where fuel is 
consumed also distinguishes what type of machinery, vehicles, driver, project, and other factors 
which may be contributing to increased fuel consumption. It is also of significance for any 
company to know where and how their resources are being spent. In this case, NCC is spending 
resources to purchase the fuel that is being consumed. It is therefore important to know how it 
is being consumed. It can also be used to analyze how a project’s allocated costs for fuels can be 
reduced. The advantage of collecting data is that it can be used for whichever purpose the user 
may need.  
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Figure 7 Illustration of how data collection can be used to set new goals and action plans. 

 
Once the data is collected it is important to understand how to analyze it and how to get the 
best results from the data. Data can be retrieved directly from the machines as shown in the 
Norrtälje project, however, the data is not sufficient to draw conclusions on how fuel 
consumption can be reduced. A number of other factors must be taken into consideration in 
order to be able to analyze and understand how the data can be used to set further goals. 
Collecting all data with all factors contributing to reduced or increased fuel consumption will give 
insight to how it can be reduced. This will help the overall goal of becoming more energy 
efficient, reducing fuel consumption and costs. As mentioned previously, considering operating 
time is not sufficient to draw accurate conclusions. In the case of vehicles, factors such as idle 
driving, hard breaking, and eco-driving all contribute to the fuel consumed. Machines are more 
complex as their tasks and environment vary and may affect the fuel consumption. Therefore, by 
analyzing exactly what factors have the biggest effects, solutions can be developed.  
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4. Conclusions and Discussion 
In this chapter the results of the report are analyzed and discussed. The chapter is 
concluded by final remarks on the study 
 
The findings of this report indicate that there is a need for improved collection of environmental 
data. This is applicable from all points of views which are studied, namely, internal, external and 
from the authorities. There are several challenges that arise within this context and a lot of work 
has to be conducted in order for progress to be made. The first and biggest challenge that is 
faced internally, is the fact that there is no account for the vehicles and machinery which are 
owned by NCC. This complicates the task of collecting data since it would have to “start from 
scratch” by firstly getting an overview. It should also be noted that by this lack of knowledge on 
what is owned, there may be risks for costs which can easily be remediated. Gaining clearer 
overview thereby has a number of benefits. 
 
The construction industry’s climate impact can largely be credited to vehicles and machinery and 
therefore authorities are steadily working to set standards whose aim is to be integrated in 
procurement processes. Furthermore, national and municipal goals to reduce climate impacts 
are becoming higher which highlights the importance of company’s transparency in regards to 
environmental aspects. The construction industry as a whole sees a need for standards to be 
developed in regards to collecting data from vehicles and machinery and this is where an 
obstacle is faced. Without incentives from authorities or standards which can be followed, it may 
be difficult to allocate resources for this type of data collection. The various challenges that arise 
when considering efficient data collection make this a time and resource consuming task. 
 
NCC, being a leading construction and development company in the Nordic region, realizes the 
importance of working towards sustainable operations. However, the challenges that are faced 
are mostly in terms of accounting for the vehicles and machinery which are owned. This marks a 
first step towards their data collection. NCC, along with other actors within the construction 
industry, have expressed awareness of potential environmental data collection requirements 
which can arise in the near future. The importance of being one step ahead is therefore 
highlighted in the work towards efficient data collection such as the work conducted in this 
report. It can also be predicted that environmental requirements will be integrated into 
procurement processes or set as basic criteria for a company to qualify for a contract. By looking 
into the existing environmental standards within vehicles and machines, it can be concluded that 
work towards reducing their climate impact is in progress.  
 
This report highlights the importance of a company to be transparent in environmental terms, to 
measure factors, and to set goals. Within this aspect, NCC are efficient in setting goals and 
providing sustainability factors in their annual reports. This is illustrated in the annual report of 
2016 where goals are set in relation to the UN’s sustainable development goals as well as 
Sweden’s national environmental goals. However, road-mapping the fuel consumption from 
vehicles and machinery is an aspect on which recent focus has been put. This aspect contributes 
to climate impacts but is yet to be deeper accounted for. The question remains how to most 
efficiently be able to collect this data without adding additional administrative work requiring 
both time and economic resources.  
 
This report considers NCC’s internal work as well as the construction industry’s collective work 
towards efficient environmental data collection from vehicles and machinery. It can, however, 
be seen that further achievements have been made in the industry’s collective work. This is 
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illustrated in the BEAst project where BEAst Eco is presented. NCC can take similar approaches 
when considering how to collect data from their own vehicles and machinery, i.e. follow the 
same scheme which is presented in section “3.5 Efficient Data Collection”. In order for this to 
occur efficiently, however, automation has to be implemented. Developing software which will 
manage the data also raises obstacles such as what parameters, units, and formats to use. The 
data is used by both authorities and customers such as landlords or municipalities for both goal 
setting and follow up purposes. Therefore, the data has to be readable for all parties involved. 
 
By considering the work conducted towards environmental data collection in other industries, 
the construction industry can take similar approaches. For example, the challenge of formats of 
storing data can be tackled by developing different systems, one of which is between the 
contractor and another between the contractor and customer. The construction industry, along 
with the steel and iron, and marine transport industry all face challenges with regards to 
environmental data collection However, in the other industries it can be assumed that further 
work has been conducted in terms of national and EU standards for the data collection. This can 
perhaps be credited to the fact that there are several challenges which arise when it comes to 
vehicles and machinery.  
 
The report brings forth the difficulties which arises in data collection of machines due to lack of 
technological advancements and allocation difficulties such as where to allocate the fuel 
consumption in terms of the work conducted by the machine and the environment in which it is 
operating. Vehicles, on the other hand, have further advancements with regards to technology 
used to collect data from transports. This can be credit to the transportation industry’s high 
climate impact and CO2 emissions. It can also be suggested that vehicle manufacturers are under 
more pressure due to regulations to be able to account for their fuel consumption. Furthermore, 
vehicles conduct relatively similar work and the variable factors which determine their fuel 
consumption can rely on measureable aspects such as freight weight. Driving habits such as 
severe braking or idle also contribute to fuel consumption. However, such obstacles can be 
tackled by educating drivers in eco-driving, for example.  
 
Another issue that is presented in this report is the aspect of time and economic resources being 
put on the manual collection of data. It can be seen as relatively obvious that companies won’t 
put a lot of time and resources on this collection if there isn’t any incentive from authorities or 
regulations. However, it is important to note that the fuel which these vehicles and machines 
consume is a costly resource. Fuel is a purchase that the construction companies make. Road-
mapping the fuel consumption can result in financial savings as insight will be given to where the 
fuel is consumed. There is also an ethical question which arises since the fuel is in many cases 
derived from non-renewable resources. Global warming and climate change are results of our 
use of fossil fuels and over consuming them is further contributing to our global challenges. 
Accounting for fuel consumption is therefore not just an economic and environmental aspect, 
but also a moral one. 
 
Furthermore, the aspect of technological advancements can be pinned against the question of 
road-mapping fuel consumption. This means that for example, if more efficient engines are 
developed, perhaps the fuel consumption will be reduced as a result. When Viklund (2016) 
discusses the aspect of technological advancements within the construction industry compared 
to other industries, he says that the construction industry is still in the “stone age” in terms of 
data management. Comparing for example IT, transportations, or manufacturing, to the 
construction industry, it can be seen that the technology has evolved much further in the former 



 29 
 

industries. It is difficult to identify exactly what causes the slow evolvement of the construction 
industry. However, as the modern era has demonstrated, new technologies are developed on a 
daily basis. The question in this aspect remains, is if the construction industry expecting 
technology to develop faster than the possibility of overcoming the challenges with developing 
efficient data collection methods. 
  
The technological advancements can be seen in work carried out by BEAst or tools such as SÅ 
Klimat Calc. However, both these approaches are mainly used by suppliers instead of the 
contractors themselves. It would be optimal if the contractors, such as NCC, collect the data for 
all vehicles and machines used in a project since they are at “top of the chain” of the suppliers 
working in the project. As discussed, one supplier may have another supplier working for them 
and so on. Therefore, if NCC collects all data for both their own vehicles and machinery as well 
as those of suppliers and sub-suppliers, a complete overview of the fuel consumption in a 
project can be obtained. This scenario would be applicable if authorities require contractors to 
present fuel consumption in a project. It can also be applicable for customers such as 
municipalities or landlords who wish to follow-up environmental data from projects which they 
have requested. Customers and authorities requesting environmental data is, nonetheless, 
becoming more likely and common. 
 
The construction industry and NCC’s ambitions to become more sustainable realize the 
importance of collecting environmental data and measuring performances. This research brings 
forth the challenges of environmental data collection from vehicles and machinery. However, as 
this report has shown, there are several challenges to overcome. Authorities face challenges as 
to how to set up the requirements and exactly what data should be demanded from contractors 
and suppliers. NCC and other contractors within the construction industry’s challenges are how 
to collect and manage the data from their own vehicle fleets and machine parks. The suppliers, 
on the other hand, collect the data since this is demanded from the contractors for whom they 
work. It can be asked why the contractors don’t put the same demands on themselves as they 
do on contractors who have to present data upon request. It would not be unusual that this is 
not done due to the fact that it requires additional work and resources which are not likely to be 
put unless there are incentives from the corporate group or regulations from authorities.  
 
Considering the challenges that are faced along with the resources which potentially have to be 
put on collecting and managing data, the question of why to do it can be asked. Why should data 
be collected? What will be done with all this data? As discussed in Chapter 3.3 “Environmental 
Data Management”, data has to be collected to measure performances and set goals for 
improvements. In the case of vehicles and machinery this data can be used to analyze the CO2 
emissions for a project as well as particular vehicle or machine fleets. It can then be asked if this 
will be beneficial or rewarding for the company. Simply put, yes, it is important to know how the 
fuel is being consumed not only from an environmental point of view but also since financial 
savings can be made due to more efficient use of fuel. It may be that fuel only accounts for a 
small percentage of a construction company’s overall purchases. However, without accounting 
for it, it is impossible to know how much can be made in savings. The spending can be traced 
due to invoices being paid whenever fuel is purchased. This however does not give insight to 
how fuel can be used more efficiently and thereby reducing costs. 
 
NCC has illustrated its ambitions in regards to sustainability in the goals which have been set. 
Therefore, it is expected that all aspects of their environmental work be integrated into 
sustainability goals. Considering the three main challenges which the construction industry faces 
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in reduction of climate impacts, material used, vehicle fleet, and machine parks, it can be 
concluded that overcoming the obstacle of reducing climate impacts from vehicles and 
machinery is a must. However, with respect to the fact that contractors are large corporations 
with financial responsibilities, it is important to consider the benefits which will be obtained by 
collecting environmental data from vehicles and machinery. As previously mentioned, the task is 
one that requires resources. These resources include both employees having more work to do 
due to the additional administrative work. This will also lead to financial resources being 
allocated to this task. Another importance to consider is the accuracy of the data and therefore 
manual work may result in inaccurate data. 
 
The gap-analysis shows that a gap is present within NCC’s data collection management on 
vehicles and machinery. As the situation stands today, NCC’s goal is to reduce climate impacts 
from direct operations by 50%. It is important to understand exactly what is included in NCC’s 
“direct operations”. Since the CO2 emissions from vehicles and machines are based on pattern 
calculations, a true and complete overview is not available. It is interesting to note that within 
environmental aspects, different actors may present the same data in different ways due to 
different ways of calculating. The gap-analysis also presents the aspect of NCC aiming to improve 
operations to the extent of becoming climate neutral as a long-term goal. In order for such a 
goal to be obtained it is necessary that the present gap be filled. This can be accomplished by 
finding efficient ways to collect the necessary data.  
 
The challenges of efficient data collection with regards to vehicles and machinery has been 
discussed. However, it is of interest to consider a “best case scenario” where all data is collected 
and is accurate. This raises the question of if it will actually be beneficial to NCC. In this case it is 
important to consider just why efforts towards data collection of vehicles and machinery have 
been put. First of all, as previously mentioned, fuel is a resource which contractors purchase and 
therefore its consumption should be accounted for. By having accurate data on how and where 
the fuel has been consumed, NCC can take measures to reduce this consumption. For example, if 
it is seen that driver’s habits contribute to increased fuel consumption, then perhaps eco-driving 
should be advised to the drivers. If it is seen that certain truck consumes more fuel per kilometer 
driven, then this can also be further analyzed and can result in potential changes in the 
company’s vehicle fleet. It can be argued that certain information is available when purchasing 
trucks, such as CO2 emissions per kilometer. However, as with many environmental aspects, 
results can differ depending on how calculations are made.  
 
The Norrtälje Harbor study demonstrates that it is in fact possible to collect data directly from 
vehicles and machines. However, this data is not sufficient to reach conclusions. It is not unlikely 
that technology will advance and more factors can be taken into consideration and more 
detailed data can be retrieved, giving more valuable information. This can then be used to 
analyze what solutions are most appropriate to reduce the fuel consumption. It is, however, 
important for all parties involved to be dedicated to this cause. For example, the drivers log in 
and out of the suppliers’ internal systems so the data is saved. The system has to be simple to 
use and not be time-consuming for the drivers since they have specific tasks they have to carry 
out. It can be argued that the technology is not a high obstacle to overcoming efficient fuel 
consumption from vehicles and machines but rather it is the human factor.  
 
Technological advancements within vehicles and machines can be credited to the fact that a lot 
of work is being conducted by vehicle and machine manufacturers who are aware of the fact 
that environmental aspects can benefit the company. Contractors, on the other hand, have put 
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more efforts on the production aspect of their operations since these are the highest 
contributors of CO2 emissions. However, as the world’s population is increasing and more and 
more people are moving to urban cities, construction companies have to take a more holistic 
approach in reducing climate impacts. Complete and detailed data from the machines will tackle 
the industry’s second and third biggest challenges, which are vehicle fleets and machine parks.  
 
In a “best case” scenario, all data, from all vehicles and machinery, both internally and externally 
would be automatically collected and stored in a format which can be shared with any party 
interested, i.e. customer or authority. This would mean that NCC would be one step ahead if 
requirements to present the data arise and if a customer wishes to follow up their climate 
impacts. It is not unlikely for this to occur given society’s increased environmental awareness as 
well as stricter requirements and more ambitious goals being set on national and international 
levels. It is however, difficult to state that environmental data collection from vehicles and 
machinery will have a direct impact on the contractor’s financial profits. This is due to the fact 
that there are currently no exact values for how much a vehicle fleet or machine park is costing 
per project or other time aspect. However, not accounting for it at all can be considered risky 
due to the fact that there may be potential saving which can be made.  
 
Another important aspect to consider is the environmental aspect. Today, being environmentally 
aware is not only due to regulations from authorities but it is also used for marketing purposes. 
As previously mentioned, societies are becoming more environmentally aware and require high 
environmental standards for their products and services. By improving transparency and 
accounting for all aspects of their operations, companies can show their environmental efforts 
and become the more attractive choice. Investments will have to be put to overcome the 
challenges with data collection. However, an important aspect to consider is the benefits which 
the company may gain due to higher environmental awareness. As with many investments, the 
benefits may now show in the short-term. In this case, it is known by the actors in the 
construction industry that tackling obstacles within vehicles and machinery is necessary. 
 
The findings of this report conclude that the data collected from vehicles and machines, both 
those owned by NCC and those of suppliers, is not sufficient to draw conclusions on how fuel 
consumption can be reduced. This study is a baseline for NCC on how the situation is presently 
and highlights the challenges, possibilities, and advantages of the topic of data collection on fuel 
consumption from vehicles and machinery. The overall goal is to be able to reduce fuel 
consumption thereby minimizing CO2 emissions and costs. Many factors contribute to this and 
must be accounted for.  
 
Incentives, administrative work, and time are factors which are mainly preventing progression in 
the field of reducing fuel consumption. Currently, no authoritative requirements are available to 
serve as incentives for contractors and suppliers to collect this data, however other factors do 
highlight its importance. Furthermore, setting goals requires indicators and performance 
measures to be able to compare operations and see improvements. Environmental data will also 
benefit the company since it can be used to increase transparency and also for marketing 
purposes and contribute to the companies’ overall sustainability practices.  
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5. Recommendations  
This chapter presents recommendations for future studies and how NCC can continue the 
development of collecting data from vehicles and machines. 
 
In this report the importance, challenges, and potential benefits of environmental data 
collection from vehicles and machineries is presented. However, it can be observed that this is a 
new field of study and is still at the beginning stages of its development. Therefore, a number of 
recommendations for NCC can be made in efforts to progress within the field. Carrying out a 
pilot project for where all environmental data in a project is collected is one way of analyzing 
exactly which additional resources will arise as well as exactly which information will be 
obtained. This type of pilot study can be conducted, for example, in one of NCC’s smaller 
projects where only their own vehicles and machines are being used. The reason for suggesting 
this being carried out in a small project is due to the fact that there will be less vehicles and 
machines to account for which results in minimum administrative work.  
 
Another recommendation is to work closely with projects such as BEAst or SÅ Klimat Calc and 
thereby get values for fuel consumption and environmental aspects for a specific project. This 
would most likely be conducted in projects where supplier’s vehicles and machines are used, 
such as the case of Norrtälje Harbor. The case study shows that the environmental data can be 
obtained if NCC so wishes, however, a more in depth case study can be conducted where the 
data is analyzed to see exactly what information can be generated. Conducting such a case study 
could be beneficial once NCC has set more specific goals for which aspects of vehicles and 
machinery are to be considered the company’s overall environmental goals. It has to be taken 
into consideration that supplying additional resources for this type of data collection with no 
clear goal in mind may result is loss of time and efforts.  
 
The study has also highlighted the importance of automation of data collection and 
management. Therefore, a recommendation is to develop software in which the data can be 
automatically managed and stored. This requires work to be conducted on the IT front and a way 
of understanding what is needed could be by studying how far other industries have come 
within this aspect and what solution they have applied. By studying these, the construction 
industry as a whole, or NCC as a contractor can develop software in which the data is managed 
in the most efficient ways possible. A recommendation for storing the data can be observed in 
the steel and iron industry, where it is suggested that the data be stored in formats which are 
readable and include factors interesting for both authorities and customers.  
 
This report is to serve as a baseline for NCC to gain insight on the external and internal situations 
as well as the authoritative requirements in regards to environmental data collection from 
vehicles and machinery. The study gives a complete overview of what the situation as a whole 
looks like and what potential possibilities and challenges can be faced. It is therefore 
recommended that further studies to be carried out in this field where each aspect is studied 
separately and in more depth. This means that efforts be allocated to understanding more 
exactly why the authoritative requirements aren’t available today and how they will look once 
available. This can be conducted by investigating the topic in association with municipalities or 
authorities such as the Sweden’s Transport Administration. The same can be done with the 
industry’s work by investigating projects and tools such as BEAst and SÅ Klimat Calc. Internally, 
efforts have to be put on investigating exactly what is owned by NCC and how this information 
can be stored. By carrying out these in-depth studies, more insight will be gained on the 
situation of environmental data of vehicles and machinery. 
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Appendices 

Appendix 1 EU Emission Standards for Vehicles and Machines 
 
 
Table 9 EU Emission Standards for machines (Banverket, u.d.) 

Category Engine Power 
(kW) 
 

CO 
g/kWh 
 

HC 
g/kWh 
 

NOX 
g/kWh 
 

PM 
g/kWh 
 

Level DateA 
Machine 
 

DateA 
Tractor 
 

A 130 ≤ P ≤  560 5.0 1.3 9.2 0.54 Stage 
I 

1998-12-31 2001-06-30 

B 75 ≤  P ≤  130 5.0 1.3 9.2 0.70  1998-12-31 2001-06-30 

C 37 ≤  P ≤  75 6.5 1.3 9.2 0.85  1999-03-31 2001-06-30 

         

E 130 ≤  P ≤  560 3.5 1.0 6.0 0.2 Stage 
II 

2001-12-31 2002-06-30 

F 75 ≤ P < 130 5.0 1.0 6.0 0.3  2002-12-31 2003-06-30 

G 37 ≤  P < 75 5.0 1.3 7.0 0.4  2003-12-31 2003-12-31 

D 18 ≤  P < 37 5.5 1.5 8.0 0.8  2000-12-31 2001-12-31 

   HC + NOX 
g/kWhB 

    

H 130 ≤ P ≤  560 3.5 4.0 0.2 Stage 
III A 

2005-12-31 2005-12-31 

I 75 ≤  P < 130 5.0 4.0 0.3  2006-12-31 2006-12-31 

J 37 ≤  P < 75 5.0 4.7 0.4  2007-12-31 2007-12-31 

KC 19 ≤  P < 37 5.5 7.5 0.6  2006-12-31 2006-12-31 
 

 
A Cannot be put on the market unless the respective levels are met. 
B The sum of hydrocarbons and oxides applies to the limit values of Stage III A and Category P. 
C The lower limit for engines subject to requirements has been changed from 18 kW to 19 kW in step III to meet the 
United States exhaust requirements. The requirements involve particle filter on Stage III B level. 

 

P 37 ≤ P < 56 5.0 4.7 0.025 Stage 
III B 

2012-12-31 2012-12-31 

L 130 ≤ P ≤ 560 3.5 0.19 2.0 0.025  2010-12-31 2010-12-31 
M 75 ≤ P < 130 5.0 0.19 3.3 0.025  2011-12-31 2011-12-31 
N 56 ≤ P < 75 5.0 0.19 3.3 0.025  2011-12-31 2011-12-31 
         
Q 130 ≤ P ≤ 560 3.5 0.19 0.4 0.025 Stage 

IV 
2013-12-31 2013-12-31 

R 56 ≤ P < 130 5.0 0.19 0.4 0.025  2014-12-31 2014-12-31 
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Table 10 EU Emission Standards for Heavy-Duty Diesel Engines (DieselNet, 2016) 

Stage Date CO HC NOx PM PN Smoke 

g/kWh 1/kWh 1/m 
Euro I 1992, 

≤ 85 kW 
4.5 1.1 8.0 0.612   

1992, 
> 85 kW 

4.5 1.1 8.0 0.36   

Euro II 1996.10 4.0 1.1 7.0 0.25   

1998.10 4.0 1.1 7.0 0.15   
Euro III 1999.10 EEV 

only 
1.5 0.25 2.0 0.02  0.15 

2000.10 2.1 0.66 5.0 0.10a  0.8 
Euro IV 2005.10 1.5 0.46 3.5 0.02  0.5 

Euro V 2008.10 1.5 0.46 2.0 0.02  0.5 

Euro VI 2013.01 1.5 0.13 0.40 0.01 8.0×1011  

a - PM = 0.13 g/kWh for engines < 0.75 dm3 swept volume per cylinder and a rated power speed > 
3000 min-1 
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Appendix 2 Norrtälje Harbor Project Data 
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