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MANAGEMENT SUMMARY 

In a highly competitive sector as the Transport & Logistics sector it is very important to keep finding a 

way to stay ahead of competition. This report describes how Logistics Service Providers can get this 

strong competitive position by operating more sustainably. At the moment, sustainability is getting 

more and more attention in the transport market. The “Paris Climate Agreement” about the effect of 

CO₂ emissions on the global warming of the earth, is a valuable example of the growing importance of 

this topic. Currently the European Union has not yet defined carbon emission restrictions per sector, 

but it can be expected that the European Union will set these targets in the (near) future. This situation 

is another reason for Logistics Service Providers to continuously improve their sustainable 

performance. This specific research project focusses on the Logistics Service Provider Vos logistics, and 

how they can improve their sustainable performance through sustainable purchasing initiatives. This 

report further uses the level of CO₂ emissions of transport activities as an indicator of the sustainable 

performance of a Logistics Service Provider.   

Methodology 

A first interview round within the company made clear that the topic is quite complicated, as several 

stakeholders are involved with their own interests. This introductory research has led to the following 

research question:  

In which way can sustainable purchasing initiatives lead to a measurable improvement of the 

sustainable performance of Vos Logistics? 

To answer this research question, it was decided to organize several interview rounds with involved 

stakeholders to get a broad picture of Vos Logistics’ current sustainable performance and possible 

opportunities to improve. The following stakeholders have been included into the performed research: 

employees of Vos Logistics, truck and trailer suppliers, customers and transport sector experts from 

the University of Technology Eindhoven.   

Current situation 

For the context of the research project, it is important to know how Vos Logistics’ Carbon Footprint is 

divided over their transport activities and which factors influence their Carbon Footprint. Vos Logistics’ 

Carbon Footprint of 2015 shows that 82% of the carbon emissions is caused during its own transport 

(Cargo 34%, Bulk 28% and Logistics Services 20%) and 18% percent during transport performed by 

subcontractors (Road 10%, Sea 5% and Rail 3%). The reporting of 2015 also made clear that road 

transport (0,038 kg/ton-km) is less CO₂ efficient than sea transport (0,016 kg/ton-km) and rail transport 

(0,022 kg/ton-km).  

Table 1 enumerates the purchasing categories that have an influence on the above described Carbon 

Footprint. The table also shows per purchasing category which factors influence Vos Logistics’ Carbon 

Footprint and the corresponding expected CO₂ impact.  
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Table 1: Influencing factors of Vos Logistics’ Carbon Footprint, per purchasing category 

Purchasing category Influencing factors Expected CO₂ Impact 

1. Trucks Rolling resistance 
Fuel type 
Type of diesel motor 
Driving behavior 
Aerodynamics 

Low 
High 
Low 
Medium 
Low 

2. Trailers Aerodynamics 
Rolling resistance 
Load efficiency  

Low 
Low 
Low 

3. Tires Rolling resistance Low 

4. Fuel Fuel type High 

5. Boat/train contracts Multimodal solutions 
Route efficiency 

Medium 
High 

6. Subcontractors Subcontractors’ service Medium 
 

Sustainable purchasing 

The performed research made clear that Vos Logistics’ stakeholders are quite satisfied with the 

sustainable performance of Vos Logistics and rate it above average. However, the performed research 

also revealed several opportunities for Vos Logistics to improve their sustainable performance. First, it 

is recommended for Vos Logistics to integrate sustainability into their purchasing activities. However, 

this is especially useful for the procurement of subcontractors for road transport. Sustainable 

purchasing initiatives for the procurement of subcontractors could help Vos Logistics’ Carbon 

Footprint. It is recommended to implement the following five sustainable purchasing initiatives: Code 

of Conduct, internal training and education, supplier selection, monitor suppliers and supplier 

collaboration.  

For the other purchasing categories (Trucks, trailers, tires, fuel and boat/train contracts) a less 

extensive solution is suggested. For these categories, the inclusion of a format to select the most 

sustainable supplier, during a tender procedure, would be sufficient. Table 2 shows an example of such 

a format, which can be adjusted per purchasing category. 

Table 2: Evaluation format sustainability criteria, for tender procedures 

 

Additional solutions 

The research project also made clear that there are also several other opportunities for Vos Logistics 

to reduce their Carbon Footprint. Table 3 provides the three most promising additional opportunities.  
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Table 3: Top 3 operational opportunities to reduce carbon emissions 

Priority Opportunities Possibilities to improve 
for Vos Logistics 

Expected CO₂ 
impact 

1. Register carbon emissions per shipment High Medium 

2. Increase amount of multimodal solutions Medium Medium 

3. Increase route efficiency Low High 

 
The first additional opportunity involves the registration of carbon emissions per shipment. Software 

developed by truck manufacturers can be used to track the fuel usage per shipment and translate it to 

carbon emissions. Subsequently, this data has to be transferred to Vos Logistics’ Transport 

Management System (TMS). The registration of carbon emissions can be used for the following 

applications: 

1. Provide reports to customers about their monthly or annual performance. This provides more 

insight into the benefits of an offered sustainable solution. This is particularly helpful for clients 

whose purchasing organizations face carbon reduction targets. 

2. Analyze historical data. An analysis of the carbon emissions of performed shipments helps to 

find out which routes can be further optimized in terms of the optimal combination of road, 

train and sea transport for particular client routes.  

3. Create awareness among route planners. Reporting of carbon emissions makes it possible to 

evaluate the performance of route planners based on carbon emissions. This will change their 

decision making from mainly focused on costs and quality to a combination of costs, quality 

and carbon emissions.  

4. Create awareness at truck drivers. Visualization of emitted carbon emissions during a trip is 

possible, by software delivered by truck suppliers. An increased awareness of drivers will help 

to improve their driving behavior and reduce the carbon emissions during their trips.  

5. Predictive reports for (potential) customers. This report can be used to show a (potential) 

customer the reduction of carbon emissions of a more sustainable solution (e.g. LNG trucks, 

multimodal solutions).  

Here, we suggest to use a multimodal scenario tool that is designed to calculate the carbon emissions 

for different multimodal solutions per route. The analysis of Vos Logistics’ current Carbon Footprint 

highlighted multimodal transport is only a small part of Vos Logistics’ activities. While both rail and sea 

transport just have much lower carbon emissions per ton-km. Besides this, the increase of multimodal 

transport is also prioritized as the second additional opportunity to reduce carbon emissions. 

Therefore, it is advised to Vos Logistics to focus more on multimodal solutions instead of the traditional 

road transport solutions. This will be especially useful for those clients that face targets to reduce 

carbon emissions in their supply chains. 

Of course, multimodal transport also has several disadvantages. Therefore, it will be very important to 

quantify both the advantages and disadvantages of the potential multimodal solutions. Figure 1 shows 

an example of a tool that can help to choose the best (multimodal) solution for a specific trip.  
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Figure 1: Multimodal scenario tool  

The third additional opportunity is to increase the route efficiency of Vos Logistics’ transport network, 

i.e. decrease the number of unloaded kilometers. Vos Logistics is already quite route efficient (low 

number of unloaded kilometers), Cargo (85%) and Logistics Services (84%). However, a small increase 

in route efficiency would directly lead to a reduction of carbon emissions. A solution to further improve 

Vos Logistics’ transport network would be a tool, which presents an activity heat map. This heat map 

provides information about the frequency Vos Logistics starts or ends a trip on a specific geographical 

location. This tool will provide guidance to the sales department to decide if a potential customer fits 

into Vos Logistics’ network.  

Conclusion 

The main goal of the performed research was to find out how sustainable purchasing can help to 

improve Vos Logistics’ Carbon Footprint. The performed research showed that Vos Logistics has to 

focus on the services they buy and less on the purchased equipment. It would be a good idea for Vos 

Logistics to select their subcontractors for road transport in a sustainable way. Currently, it is not 

monitored how subcontractors perform their trips and the amount of carbon emissions they emit. An 

increase in subcontracted rail and sea shipments will also help to drastically reduce carbon emissions, 

as these transport modes generate lower emissions. A multimodal scenario tool can provide guidance 

for the selection of the most sustainable multimodal solution.  
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1. INTRODUCTION 

This chapter introduces a research project about the contribution of sustainable purchasing to the 

sustainable performance of Logistics Service Providers. The research project has been performed at 

the Logistics Service Provider Vos Logistics. It starts with two sections about research and company 

background, to provide a first impression of the context in which the research has been conducted. 

The subsequent two sections describe the problem statement and research questions derived from 

the problem statement and background information. When the research questions have been 

defined, the next section explains how these questions will be answered. The last section describes 

which deliverables shall be provided as a result of the research project. 

1.1 Research Background and Scope 
Sustainability and purchasing are both broad definitions, so it is necessary to define a clear scope for 

this particular research project about sustainable purchasing. Organizational sustainability can be 

explained by using the triple bottom line theory by Elkington (1998). This theory suggests that 

sustainability consists of three main components: environmental performance, social performance 

and economic performance.  This definition of sustainability can be extended with the definition of 

Corporate Social Responsibility. According to van Weele and Vivanco (2014) in the book “The value 

chain shift”, Corporate Social Responsibility (CSR) is defined as the relationship between the 

corporation and society, whereby a company is not only focusing on shareholders, but also on benefits 

of other stakeholders (Cordon & Ferreiro, 2014). So, according to CSR, companies have to find a 

balance in the interests of not only the shareholders, but also of customers, employees, and the 

environments the company is operating in (van Weele, 2010).   

Björklund and Piecyk (2015) found that only 13 per cent of a sample of 350 worldwide located LSPs 

have published CSR reports in 2012. Table 4 shows the identified CSR indicators, relevant for Vos 

Logistics’ activities, used by LSPs in their CSR reports.  

Table 4: Indicators used in CSR reports of LSPs 

Category CSR Indicator Carbon Footprint related 

Environmental Direct CO2 emissions x 

 Indirect CO2 emissions x 

  Other emissions x 

  Fuel efficiency x 

  Electricity consumption x 

  Waste  

  Material consumption  

 Percentage multimodal x 

Social Labor practices and decent work  

  Human rights performance indicators  

  Product responsibility performance indicators  

Other Humanitarian Logistics  

  Academic involvement (internships)  

  Employees' health support actions  
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While taking into account the volume of Vos Logistics’ purchasing activities, as stated in Table 23 

Appendix 8.1, it can be concluded that the purchaser’s influence is the largest on the environmental 

indicators of CSR and less on the social indicators. For that reason, the focus of this research project 

will be on the environmental aspect of CSR. Most of the stated CSR indicators are related to the Carbon 

Footprint of Vos Logistics. These findings provide a direction to narrow the scope of sustainability and 

focus on the Carbon Footprint of Vos Logistics.  

The transportation function is often described as the single most environmentally damaging operation 

within logistics  (World Economic Forum & Accenture, 2009). Vos Logistics already has low CO₂ 

emissions from warehousing activities as the warehouses are seldom heated and forklifts operate on 

electricity. Therefore, the scope of Vos Logistics’ logistic activities will be narrowed to transport 

activities and warehousing activities will be excluded.  

All in all, the definition of Carbon Footprint for this research project has been redefined as: The direct 

CO₂ impact of Vos Logistics’ transport activities.  

The transport activities of Vos Logistics can be divided into international transport and national 

distribution. International transport is divided into Bulk and Cargo, which both transport big volumes 

over long distances. This transport can be performed by own trucks, subcontractors (decentralized 

purchasing) or multimodal transport (boat and train). National distribution consists of business-to-

business as well as consumer deliveries. The two mentioned transportation services are included into 

the purchasing scope of this research.  

Figure 2 shows the cost structure of road transport during the first quarter of 2012 as researched by 

Panteia and NEA (2014). This figure provides an impression of the proportions of different expenses. 

The figure shows that, almost half of the costs can be dedicated to personnel costs. For this study 

about sustainable purchasing it is less relevant to include personnel costs. The focus during this study 

will be on the other expense categories, on which purchasing activities can have more influence. These 

expense categories are: tires, insurance, fuel, repair and maintenance, depreciation, road tax, interest 

and other operating costs. 

 

Figure 2: Cost structure road transport (Panteia and NEA, 2014) 
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1.2 Company Background 
Vos Logistics is an independent European Logistics Service Provider, delivering a wide range of 

international transport solutions and customer-specific logistics and transport concepts. The company 

provides the following services: 

International Transport: 

- Cargo & High Volume: international transport of packed goods.  

- Bulk: international transport, storage and handling of mainly dry unpacked goods. 

Logistics and transport solutions: 

- Warehousing: dedicated and shared warehousing and Value Added Logistics. 

- Regional (Benelux) distribution: business-to-business as well as consumer deliveries. 

- Bulk solutions: dedicated and customized transport, silo and packed storage and value added 

services. 

- International freight forwarding: organizing and managing the carriage of our customers’ 

goods. 

With a network of 25 group-owned locations, Vos Logistics is active throughout Europe and in the bulk 

and volume transport market ranks among the largest road transport companies in Europe. With 

about 1,900 employees (FTEs), the company operates a modern fleet of some 1,000 euro 5, EEV and 

euro 6 vehicles, 3,200 loading units and 190,000 m² of storage space.  

Purchasing department 

The spend analysis performed by Ernest & Young, see Table 8 Appendix 8.1, has provided a better 

insight into the financially most important purchasing categories of Vos Logistics. The purchasing 

categories with the highest spends are: Trucks, trailers, fuel, train transport services, boat transport 

services, tires, temporary employees and subcontractors. These purchasing activities are organized 

fragmented, so there is no separate purchasing department. As illustrated in the organization chart of 

people performing purchasing tasks, see Figure 3. Only the purchasing manager is fulltime performing 

purchasing related activities. The overall responsibility lies at the CFO who is the decision maker, i.e. 

he makes the end decision about the above mentioned purchasing categories.  

 

Figure 3: Organization chart purchasing 
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1.3 Problem statement 
The company information and sustainability policy give an insight into the existing sustainability 

problem within the company. This problem is actually more an opportunity to improve and stay ahead 

of competitors, than a real problem or threat for the near future. Vos Logistics has a comprehensive 

sustainability policy, which is integrated in their annual report. The inclusion of a sustainability review 

within their annual report emphasizes the importance of sustainability to the company. Next to their 

current sustainability improvements, Vos Logistics wants to include their sustainability policy into their 

purchasing activities. Vos Logistics is mainly focused on the sustainability requirements set by their 

customers and less on general sustainability requirements to their suppliers. For that reason, Vos 

Logistics has not yet implemented sustainability into their purchasing activities, but they understand 

this will be decisive for the further elaboration of their sustainability policy. This situation has been 

captured in the following problem statement: 

The sustainability policy of Vos Logistics is currently not integrated within their purchasing activities, 

which limits the further development of sustainability within Vos Logistics.  

1.4 Research Questions 
The problem statement and background information as described in the previous sections lead to the 

following key research question:  

In which way can sustainable purchasing initiatives lead to a measurable improvement of the 

sustainable performance of Vos Logistics? 

This key research question leads to the conceptual model of this research project, as shown in Figure 

4. 

 

Figure 4: Conceptual research framework 
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As the key research question is quite general, it is necessary to divide it into several sub research 

questions, which will finally lead to an answer to the key research question. As a starting point, the 

current Carbon Footprint of Vos Logistics and their supply chain is discovered. To reach the research 

objective, the following sub research questions have been drafted: 

- What does the current Carbon Footprint of Vos Logistics look like? 

- Which factors influence the Carbon Footprint of Vos Logistics and how are these factor

 related to purchasing activities? 

- In which way can suppliers help to reduce the Carbon Footprint of Vos Logistics? 

- Which purchasing related tools and actions can help Vos Logistics to improve their sustainable 

performance? 

1.6 Methodology 
An exploratory research methodology is chosen as sustainable purchasing within the Logistics Service 

Providers sector is currently a quite new research domain. A science-based perspective by van Burg 

et al. (2008) which links academic research with managerial practices is used. A literature study 

specifies what is being explored and represents the academic side of the research. The regulative cycle 

by van (van Aken, Berends, & van der Bij, 2012) represents the practical side. This regulative cycle 

functions as a problem solving cycle which has five different process steps, see Figure 5. The first step, 

problem definition, has already been performed during the previous sections. Then interviews and 

literature will be used to gather data for step 2, analysis and diagnosis. This information will be used 

in order to design a solution, step 3, for the context the observed company is operating in. For this 

specific master thesis project, the last two stages (Intervention and Learning & evaluation) are not 

addressed, as this specific research project focusses on designing solutions. It is then left to the 

company to decide whether or not the solution will be implemented. However, an implementation 

plan will be included as a guidance if the company decides to engage in the implementation of the 

designed solution. 

 

Figure 5: Problem solving cycle by van Aken, Berends & van der Bij (2012)  
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1.7 Report outline 
The methodology described above is chronologically addressed and discussed in this report. The first 

chapter functions as an introduction of the project and defines the problem definition. The second 

chapter provides a first analysis and diagnosis of the defined problem. Within this chapter the Carbon 

Footprint of Vos Logistics is calculated and analyzed to get a better overview of the different factors 

causing the relevant carbon emissions. At the end of the chapter the link between these factors and 

purchasing is made. The third chapter functions as the second part of the analysis and diagnosis step. 

This chapter provides a more theoretical analysis of the possibilities of sustainable purchasing in 

general. Chapter 4 provides the research performed to test the functionality of the sustainable 

purchasing activities as discussed during chapters 2 and 4. This research will be performed with the 

help of both internal and external interviews. Chapter 5 transforms the findings from Chapter 4 to 

concrete actions to reduce Vos Logistics’ Carbon Footprint. Chapter 6 provides final conclusions and 

specific recommendations for the company and Logistics Service Providers in general.   

1.8 Deliverables 
The research outline leads to a few deliverables for the involved stakeholders of the research project. 

The involved stakeholders are the (supervisors from) the company Vos Logistics and the (supervisors 

from) the University of Technology Eindhoven.  The deliverables will be crucial to fulfill the 

expectations of the involved stakeholders. The expectation of the company is: to get practical advice 

on the way they can implement sustainable purchasing into their purchasing activities. The 

expectation of the University is: a valuable research project which provides new insights into 

contribution of sustainable purchasing to Logistics Service Providers.  

- Calculation of Vos Logistics’ Carbon Footprint and its influencing factors 

-  Literature study about sustainable purchasing 

- Advice to Vos Logistics how they can involve suppliers to reduce the Carbon Footprint  

- Implementation plan, how to integrate sustainability into the purchasing activities of Vos 

Logistics? 
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2. THE IMPORTANCE OF SUSTAINABILITY FOR VOS LOGISTICS 

This chapter provides the results of research performed to identify the importance of sustainability, 

especially CO₂ emissions, for Vos Logistics and the relation between purchasing and sustainability. This 

research has been performed to obtain a better understanding of the research topic and its relation 

to the company. Information about both Vos Logistics’ Carbon Footprint and its purchasing activities 

has been gathered during unstructured interviews with company employees. The following 

employees have been interviewed during this (informal) interview round: CFO, Corporate Legal & 

Compliance Manager, Teamleader fleet services, Director Purchasing, Director Operations, Director 

Contract Logistics and Assurance Manager. The quantitative data for this chapter has been gathered 

from Vos Logistics’ reporting files.  

The Carbon Footprint of both Vos Logistics and its supply chain is calculated, to get an impression of 

the division of Carbon emissions among Vos Logistics itself and its subcontractors. This high-level 

illustration of their Carbon Footprint provides direction for more detailed research on factors 

influencing the Carbon Footprint.  As a last step, the influence of purchasing activities on the factors 

influencing the Carbon Footprint of Vos Logistics and their supply chain has been observed.  

2.1 Sustainability at Vos Logistics 
This section functions as an introduction of the topic ‘the importance of sustainability for Vos Logistics’ 

and describes the current sustainable performance of Vos Logistics. It is important to determine the 

current state of sustainability at Vos Logistics first, as their current state serves as the starting point 

from which possible improvements can be discussed. The current state of sustainability is determined 

by analyzing both Vos Logistics’ policy regarding to sustainability and the phase of adoption they have 

currently reached. The last part of this section describes their current phase of adoption of sustainable 

purchasing.  

2.1.1 Policy regarding sustainability 

Sustainability is an integral part of Vos Logistics’ operations. In all its decisions, the company takes into 

account not only commercial aspects but also health, safety and environmental aspects. Their 

integrated approach to sustainability encompasses comprises not only reporting, but also active 

integrated management as their non-financial sustainability KPI’s provide vital steering information to 

manage and optimize their business. Vos Logistics has set its ambitions for 2010-2015 in an action 

program with concrete targets on CO₂ reductions, average Euro standard trucks, multimodal solutions, 

staff welfare, safety and customer satisfaction. These targets have been published in Vos Logistics’ 

annual reports of the previous years.  

LNG 

A good example of Vos Logistics’ policy regarding sustainability is their position in the development of 

Liquefied Natural Gas (LNG) for road transport as a more sustainable substitute of diesel. LNG 

becomes a liquid when natural gas is cooled to -162°C. LNG takes up 600 times less volume than its 

gaseous counterpart, making it easier to transport and store. North West Europe’s first LNG station 

was built on Vos Logistics’ premises in Oss in 2010. At this moment, Vos Logistics has a fleet of 30 LNG 

trucks on 1000 trucks, which gives an illustration of their willingness to operate sustainable.  
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2.1.2 Current phase of sustainability  

According to Nidumolu, Prahalad and Rangaswami (2009), sustainability is the key driver of 

organizational and technological innovations that create competitive advantage and lower costs in the 

supply chain. Based on case studies, they discovered five stages of change organizations go through 

while adopting CSR, each stage creating opportunities and requiring new capabilities to deal with 

challenges. The different stages in the adoption of CSR by organizations as described by Van Weele 

and van Tubergen (2016) according to Nidumolu, Prahalad and Rangaswami (2009) are the following:  

- Stage 1 Viewing compliance as an opportunity 

- Stage 2 Making value chains sustainable  

- Stage 3 Designing sustainable products and services 

- Stage 4 Developing new business  

- Stage 5 Creating next-practice platforms 

The different stages of adoption show the possible spread of sustainable maturity among 

organizations. The higher the stage level, the higher the sustainable maturity level of the organization. 

The organizations’ stage of sustainable maturity is relevant information to determine if an 

organization is ready to integrate sustainability into their purchasing activities.  

When applying the framework to Vos Logistics, it can be concluded that they have certainly reached 

at least stage 3, as they have already extended their reporting with a sustainability part, which 

indicates their continuous awareness of the sustainability issue.  Furthermore, they are one of the 

pioneers in the use of Liquefied Naturel Gas (LNG) as fuel for trucks. This indicates that they are 

developing new businesses, which means they may have even reached stage 4. So, the company 

already in a higher stage of adopting sustainability into their organization. 

2.1.3 Adoption of responsible purchasing activities: A time phased model 

As Vos Logistics’ current state of sustainability has been defined, it is necessary to define in which way 

they have already integrated purchasing into their sustainability policy. A time phased model by van 

Weele and van Tubergen (2014) on the adoption of responsible purchasing can be used to determine 

the current responsible purchasing state of a company. A limitation to this framework is its focus on 

product selling companies, while Vos Logistics is delivering services. This limitation makes it not 

directly implementable for Logistics Service providers, as Vos Logistics. Therefore, it has been decided 

to adjust the exting model for a service-oriented view. The first four stages within this adjusted model 

are the same as the existing model, the last two stages are adjusted for service-oriented companies.  

- Stage 1: Denial. Suppliers are selected based on the lowest price, i.e. total cost of ownership. 

Supplier codes of conduct and integrity codes are usually not present.  

- Stage 2: Opportunism. Ideas and concepts covering sustainability are present, but not 

cascaded down to the purchasing department and supply relations  

- Stage 3: Compliance to the law. The business managers are instructed not to violate any social 

laws or environmental laws in the areas in which they operate.  

- Stage 4: Sustainability as a driver for lower cost. At this stage, due to a number of consulting 

assignments and studies within the company, the board of directors has become aware that 

pursuing sustainability in its operations might drive down the costs, fostering internal 

motivation for sustainability.  
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- Stage 5: Sustainability as a driver for the delivered service. At this stage, the company has 

experienced that driving sustainability in its company operations leads to new services that 

can reach new market segments. The company is willing to deliver their services on the most 

sustainable way.  

- Stage 6: Delivering sustainable solutions to customers. When a company decides to deliver 

sustainable solutions to its customers, it is important that its subcontractors also deliver 

sustainable solutions. This means that a LSP is selecting its subcontractors based on their 

sustainability. On this way, the LSP always delivers a sustainable solution to its customer, even 

when a subcontractor delivers the solution.  

Although Vos Logistics already takes sustainable issues into account, it does not have one common 

policy regarding sustainable purchasing. This is mainly caused by the way purchasing is structured 

within Vos Logistics. They have no separate purchasing department, which can be an explanation for 

the dispersed way of sustainable purchasing. Therefore, it can be concluded that Vos Logistics’ state 

of sustainable purchasing is lagging behind compared to their overall sustainability policy. Overall, Vos 

Logistics fits best in the second stage of above described adaptation model, i.e. sustainable initiatives 

are present but cascaded down to the purchasing department and supply relations. 

2.2 Carbon Footprint Vos Logistics 
This section provides several insights into the Carbon Footprint caused by Vos Logistics’ transport 

activities. The origin of the concept ‘Carbon Footprint’ can be traced back to a subset of “ecological 

footprint” proposed by Wackernagel and Rees (1996). Ecological Footprint refers to the biologically 

productive land and sea area required to sustain a given human population expressed as global 

hectares (Pandey, Agrawal, & Pandey, 2011). Based on their survey, Wiedmann and Minx (2007) 

defined that the Carbon Footprint is a measure of the exclusive total amount of carbon dioxide 

emissions that is directly and indirectly caused by an activity or is accumulated over the life stages of 

a product. It is necessary for this research to define a boundary for the definition of Vos Logistics’ 

Carbon Footprint. The boundary is defined according to the Greenhouse Gas (GHG) Protocol by by the 

World Resource Institute and the World Business council on Sustainable development  (2004). This 

GHG protocol differentiates scope 1 (direct emissions) scope 2 (indirect electricity emissions) and 

scope 3 (other indirect emissions).  The goal of this research is to provide a complete overview of the 

factors influencing the Carbon Footprint directly caused by Vos Logistics’ transport activities. 

Therefore, scope 2 and 3 emissions will be out of scope for the Carbon Footprint calculations of this 

research project.  

2.2.1 Methodology 

Figure 6 shows the cumulative Carbon Footprint of Vos Logistics’ transport activities in kg CO₂ divided 

over the different transport modes. The data used for this calculation corresponds to all transport 

activities performed during the year 2015. These different transport modes are categorized into 

services delivered by subcontractors (Vos Logistics’ supply chain) on the one hand and services 

delivered by Vos Logistics itself or fixed subcontractors on the other hand. Fixed subcontractors of 

road transport are included into the calculations for own road transport, as fixed subcontractors have 

longterm contracts to perform trips exclusively for Vos Logistics. Subcontractors’ services can be 

further specified into services delivered by spot charters (road) and multimodal solutions (rail and 

sea). Spot chartes are LSPs that peform road transport for Vos Logistics, but also for perform 

shipments for other LSPs.  
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Road, own transport: 

The Carbon Footprint of own road transport activities has been calculated with an energy-based 

approach, which calculates emmisions based on fuel consumption. This method provides the most 

accurate computation of CO₂ emissions. Unfortunately, this method does not provide detailed 

information about the factors that influence the Carbon Footprint. Nevertheless, the energy-based 

appraoch is used, as there was no enough data available for an activity-based approach. A Greenhouse 

Gas (GHG) protocol unit, according to the GHG Protocol by World Resource Institute and World 

Business council on Sustainable development  (2004), per fuel type has been used to calculate the 

carbon emissions. These two institutions developed the GHG Protocol to set a global standard for how 

to measure, manage, and report greenhouse gas reporting. In 2015 Vos Logistics used both LNG (1,18 

kg CO₂/L) and Diesel (2,67 kg CO₂/L) for their own road transport. The following formula has been 

used: 

Total 𝐶𝑂2 emission =  liters fuel ∗ 𝐺𝐻𝐺 𝑃𝑟𝑜𝑡𝑜𝑐𝑜𝑙 𝑢𝑛𝑖𝑡  

Multimodal solutions: 

The Carbon Footprint of multimodal transport is calculated with activity based standards provided in 

the report ‘Measuring and Managing CO₂ emissions of European Chemical Transport’ by McKinnon 

and Piecyk (2011). Different 𝐶𝑂2  emission factors have been used for rail (0.022 kg/ton-km) and 

forshort sea transport (0.016 kg/ton-km). The following formula is been used: 

𝑇𝑜𝑡𝑎𝑙 𝐶𝑂2 
𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛

= 𝑀𝑢𝑙𝑡𝑖𝑚𝑜𝑑𝑎𝑙 𝑠ℎ𝑖𝑝𝑚𝑒𝑛𝑡𝑠 ∗ 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑙𝑜𝑎𝑑𝑒𝑑 𝑤𝑒𝑖𝑔ℎ𝑡

∗ 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑘𝑖𝑙𝑜𝑚𝑒𝑡𝑒𝑟𝑠 ∗ 𝐶𝑂2𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 

Road, spot charters: 

The amount of kilogram CO₂ emission caused by spot charters is currently not reported by Vos 

Logistics. It is not possible to calculate CO₂ emissions for spot charters on the same way as CO₂ 

emissions for own transport, because Vos Logistics does not know the actual fuel consumption and 

unloaded kilometers of spot charters. For that reason, the CO₂ emissions caused by spot charters has 

been estimated. The estimation has been performed using the percentage of shipments performed 

by spot charters and the assumption that spot charters emit, on average, the same CO₂ emisssions per 

ton-km. The following formula has been used: 

𝑇𝑜𝑡𝑎𝑙 𝐶𝑂2 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛

=
% 𝑠𝑝𝑜𝑡 𝑐ℎ𝑎𝑟𝑡𝑒𝑟𝑠𝐵𝑢𝑙𝑘  ∗  𝑇𝑜𝑡𝑎𝑙 𝐶𝑂2𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝐵𝑢𝑙𝑘

(1 − % 𝑠𝑝𝑜𝑡 𝑐ℎ𝑎𝑟𝑡𝑒𝑟𝑠𝐵𝑢𝑙𝑘)

+  
% 𝑠𝑝𝑜𝑡 𝑐ℎ𝑎𝑟𝑡𝑒𝑟𝑠𝐶𝑎𝑟𝑔𝑜  ∗  𝑇𝑜𝑡𝑎𝑙 𝐶𝑂2𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝐶𝑎𝑟𝑔𝑜

(1 − % 𝑠𝑝𝑜𝑡 𝑐ℎ𝑎𝑟𝑡𝑒𝑟𝑠𝐶𝑎𝑟𝑔𝑜)

+  
% 𝑠𝑝𝑜𝑡 𝑐ℎ𝑎𝑟𝑡𝑒𝑟𝑠𝐿𝑆  ∗  𝑇𝑜𝑡𝑎𝑙 𝐶𝑂2𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝐿𝑆

(1 − % 𝑠𝑝𝑜𝑡 𝑐ℎ𝑎𝑟𝑡𝑒𝑟𝑠𝐿𝑆)
 

Appendix B provides more insight into the data and calculations used to quantify Vos Logistics’ Carbon 

Footprint.  
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2.2.2 Analysis of the Carbon Footprint 

The methods discussed during the last section were used to calculate the Carbon Footprint of Vos 

Logistics’ transport activities, as shown in Figure 6. This section discusses the most remarkable 

observations regarding the calculated Carbon Footprint.  

 

Figure 6: Carbon Footprint transport activities Vos Logistics 2015 in kg CO2 

The Carbon Footprint as illustration in Figure 6 shows a difference between the absolute amount of 

CO₂ emissions caused by subcontractors and Vos Logistics itself. Services delivered by subcontractors 

contribute 18 percent of the total CO₂ emissions of Vos Logistics services and services delivered with 

own equipment make up the other 82 percent. It also shows the CO₂ emissions on a more detailed 

level. The following detailed division of the absolute amount of CO₂ emissions can be made: Cargo 

(34%), Bulk (28%), Logistics Services (20%), Spot charters road (10%), Sea (5%) and Rail (3%).  

Figure 7 shows the CO₂ emissions per ton-km for each transport mode, to correct the absolute Carbon 

Footprint for the volumes and kilometers transported per transport mode. Road transport performed 

by spot charters is not included into this figure, as exact unloaded kilometers and volumes transported 

by spot charters are currently not available. Therefore, it will be assumed that spot charters cause 

approximately the same division CO₂  emissions as Vos Logistics regarding Cargo, Bulk and Logistics 

services solutions. This figure also shows a clear shift between road transport performed by own trucks 

(including fixed subcontractors) on the one hand and rail and short sea transport on the other hand. 

The shift in Figure 7 strenghtens the observations from research performed by McKinnon and Pyciek 

(2012) that multimodal solutions cause lower CO₂ emissions per ton-km than road transport solutions. 

Section 2.2.3 will provide more insight into the practical implications of multimodal transport. 
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Figure 7: CO₂ emissions per ton-km 

Another remarkable observation from Figure 7 is the relatively high CO₂ emission per ton-km for bulk 

activities (0,051 kg/ton-km) compared to Cargo (0,037 kg/ton-km) and Logistics Solutions (0,039 

kg/ton-km). This seems to be in contrast with the observations from Figure 6, which illustrates that 

Cargo causes the most CO₂ emissions. The deviations seems to be explained by the fact that Cargo 

transports the highest volumes, which automatically means more CO₂ emissions. The difference in 

CO₂ emission per ton-km can be partly explained by the fact that Bulk activities use a compressor to 

unload their freight in silos. The engine of the truck delivers power to the compressor. This additional 

engine running time (approximately one hour) causes additional fuel consumption and subsequent 

CO₂ emissions. Another explanation for the difference in CO₂ per ton-km is the difference in 

operational activities between Bulk and Cargo/LS. Bulk activities travel on average 68 percent of their 

kilometers loaded, while Cargo (84%) and LS (85%) travel less kilometers unloaded, as shown in 

Appendix B. This causes higher CO₂ emissions per loaded ton-km as an unloaded truck still 

consumptions fuel and causes CO₂ emissions. The lower amount of loaded kilometers for Bulk 

activities can be simply explained by the fact that Bulk has a low density of loading/unloading points 

as these points are restricted by the geographical location of the petro-chemical network. They also 

have to clean their trailer after a trip, which makes them dependent on clean stations’ geographical 

locations. Therefore, bulk trucks usually have to travel a longer distance to their next loading point, 

before they can load their next freight.  

2.3 Factors influencing Vos Logistics’ Carbon Footprint 
Last section described that a main goal of this research project is to find ways to reduce the Carbon 

Footprint of Vos Logistics’ transport activities as quantified during last section. The next sections are 

about investigating the factors influencing the Carbon Footprint of transport services and the 

influence of purchasing activities on these factors. Based on literature and observations within the 

company, a list of factors influencing the Carbon Footprint of transport services has been drafted and 

will be further discussed during next sections. This list includes the following factors: rolling resistance, 

fuel type, diesel type motor, driving behavior, aerodynamics, multimodal solutions (train or boat), 

route efficiency, load efficiency and multimodal solutions.  

2.3.1 Rolling resistance 

The rolling resistance of a truck is the force resisting the speed of a truck when it rolls on a surface. An 

increase in rolling resistance will lead to an increase in fuel consumption and subsequent CO₂ 

emissions. The rolling resistance of a truck is mainly influenced by the tires and weight of a truck. The 

size and pressure of tires have a large influence on the rolling resistance of a transport vehicle. For 

heavier vehicles, more energy need to be created in order to accelerate and create speed, which leads 

to higher fuel consumption and higher emissions. The working paper by the International Council on 
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Clean Transportation (2012) suggests that a 10% decrease of rolling resistance results in 1.5 to 2.0% 

lower CO₂ emissions. Therefore, both tires and weight of a truck are important factors in analyzing 

CO₂ emissions of transport activities. Both type and pressure of tires can be influenced by purchasing 

activities as they are purchased separately from the trucks. The weight of a truck can be influenced by 

purchasing activities, as the weight of a truck of truck differs per truck. Therefore, the purchaser can 

decide to use the weight of a truck as a selection criterion.  

2.3.2 Fuel type 

Within the road transport sector, different fuel types are available that produce different amounts of 

CO₂ emissions. Diesel is the most commonly used fuel type, but there are currently a few upcoming 

alternatives. Most common alternatives are Biodiesel, LNG and electric which have their own pros and 

cons. Table 5 shows the different characteristics of these three alternatives compared to Diesel as 

described by ING Economisch Bureau (2016).  

Table 5: Alternative fuels compared to diesel 

 Bio-diesel LNG Electric 

CO₂ emission + + ++ 

Availability power 

class 

+/- - -- 

Range +/- +/- -- 

Noise +/- + ++ 

Infrastructure stations +/- +/- -- 

Purchase price NA - -- 

Maintenance - +/- + 

Fuel price - + + 

+, ++ = positive factor compared to diesel  -, -- = negative factor compared to diesel 

The fuel type that the engine of a truck uses is a very important factor for the procurement of new 

trucks. Both the purchase price of a truck and the daily fuel price are dependent of the fuel type that 

the engine of a truck uses. Currently, this is the most common reason to prefer Diesel consuming 

trucks above alternatives.  

2.3.3 Type of Diesel motor 

The type of diesel motor has an impact on the CO₂ emissions of transport activities, since the motor 

is the part of a truck which directly causes CO₂ emissions. Table 6 shows an overview of the amount 

of CO₂ emissions per type of diesel motor according to the European emission standards, defined in a 

series of European Union directives. This table shows that the CO₂ emissions per type diesel motor 

remained the same during the last 10 years. When taking into account this stagnation of diesel motors 

and the upcoming alternative fuels, it can be concluded that the type of fuel it uses is more important 

than the type of motor within this fuel class diesel. So, from chapters 2.3.2 and 2.3.3 it can be assumed 

that the purchasing department can better focus on the CO₂ reduction per fuel type than the reduction 

per diesel motor type, while purchasing trucks.  
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Table 6: CO2 emissions per Euro motor type 

 Period CO₂ (gram per 

kWh) 

Euro 0 1988-1992 12.3 

Euro I 1992-1995 4.9 

Euro II 1995-1999 4.0 

Euro III 1999-2005 2.1 

Euro IV 2005-2008 1.5 

Euro V 2008-2013 1.5 

Euro VI   2013- 1.5 

 

2.3.4 Aerodynamics 

The aerodynamics of a truck is also a factor that influences Vos Logistics’ Carbon Footprint. The 

aerodynamics of a truck have an influence on the air resistance of a truck, and therefore influences 

the fuel used and corresponding carbon emission. The article “Reducing CO₂ emissions from Heavy-

Duty Vehicles by the European Automobile Manufacturers Association (2016) describes that 

improving the aerodynamic characteristics of vehicle combinations can effectively contribute to 

bringing CO₂ emissions down by 3% to 4% by 2020 when compared to 2014 – of which 1.5% to 2% can 

come from the trailer. It is important for Vos Logistics to take into account the aerodynamics of a 

truck, as it influences the fuel usage and corresponding carbon emissions of a truck. Vos Logistics can 

reduce their Carbon Footprint by purchasing the truck with the lowest air resistance.  

2.3.5 Driving behavior 

Another factor that influences the Carbon Footprint of Vos Logistics is the driving behavior of a truck 

driver. Every driver has a different driving style, which leads to different fuel consumptions and CO₂ 

emissions. A fuel efficiency study performed by SmartDrive Systems (2011) evaluated 695 tractor-

trailers, heavy-duty trucks and drivers in multiple U.S. locations to assess the effect of driving 

performance on fuel consumption. Their findings show that commercial fleets can reduce fuel 

consumption on average as much as 22% by changing driving behavior. The paper provides the 

following Eco-driving practices, which reduce fuel consumption:   

- Accelerate and Decelerate Smoothly: Controlled starts and stops make more efficient use of 

power and require less fuel.  

- Reduce Excess Idling: Turning off the engine while parked reduces fuel consumption 

- Avoid Hard Turning: Anticipating turns and smooth deceleration into and acceleration out of 

turns improves fuel efficiency 

- Maintain Consistent Speed: Operating within posted speed limits and anticipating traffic flow 

helps maintain a consistent speed and optimizes fuel efficiency 

The SmartDrive Systems fuel efficiency study concluded that eco-driving leads to a reduction in both 

operating expenses and CO₂ emissions. The combination of economic and environmental benefits, 

makes eco-driving an interesting initiative for the transport sector. Training and instant driving 

programs are most effective to change driving habits to improve smooth driving performance. 

Purchasing activities have influence on driving behavior, as they can decide to select a truck based on 
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the coaching software available within a truck. However, Vos Logistics is already making use of driver 

training and coaching programs. Therefore, a change in driving behavior software will not have a big 

influence on the current Carbon footprint.  

2.3.6 Route efficiency 

Route efficiency influences Vos Logistics’ Carbon Footprint on a more operational level. The degree of 

loaded kilometers divided by total kilometers is a valuable way of measuring the efficiency of the route 

planning. The lower the degree of loaded kilometers, the more kilometers a truck travels without 

transporting any commodities. A reduction in these ‘empty kilometers’ travelled to reach the next 

loading location will lead to a reduction of fuel consumption and subsequent CO₂ emissions.  The first 

way to influence the efficiency of routes is to plan end and start locations of transport activities nearby 

each other. This will lead to a reduction of ‘empty kilometers’. Another method is the extension of the 

customer network on strategic positions. When geographical customer density is higher in certain 

regions, it will be easier to find a start location nearby the end location of the last trip of a truck. An 

increase in route efficiency will be beneficial for both the customer and logistics service provider, as 

these ‘empty kilometers’ are in fact useless for both parties and substantially increase their costs. It 

can be concluded that the reduction of empty kilometers is very effective and related to operational 

activities but less to purchasing activities.  

2.3.6 Load Efficiency 

Load efficiency influences Vos Logistics’ Carbon Footprint as the more goods a truck transports, the 

less trucks has to be used to transport the same amount of goods. Legal requirements regarding 

maximum weight of the loaded truck are a main reason of lower load efficiency at shipments with 

heavy products. These Full Truck Load (FTL) shipments cannot be influenced by load efficiency, as they 

are restricted by weight and not by space. However, for lightweight goods, which are not restricted to 

weight, trailer efficiency is very important. The more goods a truck transports, the less trucks has to 

be used to transport the same amount of goods, which leads to lower costs and lower CO₂ emissions.  

The procurement of trailer has a big influence on the load efficiency. The type of trailer and its inside 

dimensions have a big influence on the amount of goods it can transport. The characteristics of the 

bought trailer influence on the amount of (lightweight) products a trailer can transport. The inside 

dimensions of a trailer are important selection criteria, as they directly influences the load efficiency. 

The LZV trailer is an example of a sustainable solution, which can transport more goods than a normal 

trailer. It has a maximum length of 25.25 meter and maximum weight of 60 ton (compared to 18.75 

m and 50 ton for a normal trailer). There are currently several legal restrictions regarding these “Combi 

trailers” which makes them suitable for only a few functionalities.  

2.3.7 Multimodal solutions 

Transport activities that make use of both road transport and other kinds of transport are called 

multimodal solutions. Multimodal transport, as defined by the European Conference of Ministers of 

Transport, is the combination of two or more modes of transport to move passengers or goods from 

one source to a destination (Kengpol et al., 2014). 

Considering the different factors influencing the Carbon Footprint, it is relevant to investigate the CO₂ 

emissions of the different transport solutions. McKinnon and Piecyk (2011) calculate on average 22 

gram CO₂ per ton km for rail transport and 16 gram per km for sea transport. An analysis on the CO₂ 

emissions of Vos Logistics’ Trucks provides an average of 36.8 gram per ton km in 2015. This data on 
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CO₂ emissions of different transport solutions show the amount of multimodal solutions will have an 

influence on CO₂ emissions. Purchasing activities cannot directly influence the amount of multimodal 

solutions, since this decision has been made by planning software. Contracting strategies with train 

and boat providers, on the other hand, can stimulate the amount of multimodal solutions. 

2.3.8 Purchasing activities related to the influencing factors of the Carbon Footprint  

The conclusions of the previous sections produce an overview of the purchasing activities that can 

influence the Carbon Footprint of Vos Logistics’ transport activities. It is important to be aware of this, 

so sustainable purchasing policies per purchasing activity can be optimized. The purchasing activities 

have been derived during research within the previous sections. The purchasing activity 

‘subcontractors’ is added to these categories as Vos Logistics also uses services of subcontractors for 

their transport activities. The Carbon Footprint of these subcontractors is influenced by the same 

factors as derived for Vos Logistics. Table 7 sums up the influencing factors of the Carbon Footprint of 

Vos Logistics with corresponding purchasing activities. The third and fourth column provide more 

insight into the expected CO₂ impact of a specific influencing factor. The purchasing categories are 

rated with “high”, “medium” and “low” for their expected CO₂ impact. These values are based on the 

description of the influencing factors, as discussed during the previous sections. 

Table 7: Purchasing activities influencing the Carbon Footprint of Vos Logistics 

Purchasing category Influencing factors Expected CO₂ Impact 

1. Truck Rolling resistance 

Fuel type 

Type of diesel motor 

Driving behavior 

Aerodynamics 

Low 

High 

Low 

Medium 

Low 

2. Trailer Aerodynamics 

Rolling resistance 

Load efficiency  

Low 

Low 

Low 

3. Tires Rolling resistance Low 

4. Fuel Fuel type High 

5. Boat/train contracts Multimodal solutions 

Route efficiency 

Medium 

High 

6. Subcontractors Subcontractors’ service Medium 

 

The observed influencing purchasing activities, as stated in Table 7, provide a reason to revise the 

conceptual research model for the first time. Figure 8 shows the revised conceptual research 

framework with the relevant purchasing activities included.  
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Figure 8: Revised conceptual research framework 

2.4 Conclusion 
This chapter has provided several insights into the importance of sustainability for Vos Logistics. The 

first part described the current sustainability policy and phase of sustainable adoption. This part 

highlighted that Vos Logistics has already implemented sustainability into their strategy and is already 

in a high level of sustainable adoption. However, the adoption of sustainable purchasing at Vos 

Logistics is in a much lower phase. They are currently purchasing sustainable products and services, 

but not purchasing according to a common sustainable policy.  

The second part of this chapter has provided several insights into Vos Logistics’ Carbon Footprint and 

its influencing factors. The Carbon Footprint calculations showed that the total Carbon Footprint of 

transport activities in kg CO₂ is mainly caused by own transport (82%) and less by subcontractors. 

When looking at the emissions per ton-km, it can be concluded that this difference is partly caused by 

a lower emission per ton-km and partly by the smaller amount of subcontracting services. Another 

observation is the higher emission per ton-km of bulk activities compared to other road transport 

activities.  

The third part of this chapter has provided further elaboration on the causes of this Carbon Footprint. 

This desk research showed that several diverse factors have an impact on the Carbon Footprint. Most 

relevant observed factors are: Driving behavior, rolling resistance, motor type, fuel type, 

aerodynamics route efficiency, multimodal solutions, load efficiency and subcontractors’ services. Of 

these factors, ‘driving behavior’, ‘rolling resistance’, ‘aerodynamics’, ‘load efficiency’, ‘motor type’, 

‘fuel type’ and subcontractors’ services can be influenced by the purchasing categories spot charters’ 

service, tires, trucks, fuel and boat/train contracts.  

Figure 9 functions as a summary of this chapter. It illustrates the relations between the Carbon 

Footprint, its influencing factors, its purchasing related drivers and corresponding factors.  
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Figure 9: Overview of the influence of purchasing activities on the Carbon Footprint of Vos Logistics 
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3. THEORETICAL BACKGROUND 

This chapter describes the literature study performed to find the opportunities of sustainable 

purchasing. The main goal of this chapter is to find methods in scientific literature to purchase in a 

more sustainable way. The scientific search engines ProQuest and Web of Science were used to find 

literature by using keywords related to the observed topic. The first section describes research on the 

definition of sustainable purchasing. The second section describes possible sustainable purchasing 

activities that can be introduced. The third section describes literature about the implementation of 

sustainable purchasing activities. The last section functions as a conclusion of this chapter and 

describes the contribution of the performed literature study to the research project.  

3.1 Sustainable purchasing 
Before sustainable purchasing can be defined, the traditional purchasing function must be described. 

The purchasing function traditionally encompasses the process of buying. It involves determining the 

purchasing needs, selecting the supplier, arriving at a proper price, specifying terms and conditions, 

issuing the contract or order, and following up to ensure proper delivery and payment (van Weele, 

2010). The book “Purchasing and supply chain management” by van Weele (2010) defines purchasing 

as: ‘The management of the company’s external resources in such a way that the supply of all goods, 

services, capabilities and knowledge which are necessary for running, maintaining and managing the 

company’s primary and support activities is secured at the most favorable conditions’. Figure 10 shows 

the purchasing function, including both the tactical purchasing function and the order function.  

 

Figure 10: The purchasing function (van Weele, 2010) 

As the strategic importance of the purchasing function has been recognized, traditional criteria such 

as cost and service have been supplemented by a number of qualitative factors, e.g. the suppliers’ 

organizational culture and issues such as feeling of trust, management attitude, and top management 

compatibility (Zsidisin & Ellram, 2001). The purchasing function’s involvement in CSR in the research 

literature is often labelled as purchasing social responsibility (PSR). Maignan et al. (2002) defines PSR 

as the inclusion of the social issues in purchasing decisions advocated by organizational stakeholders. 

PSR covers a wide range of issues such as the environment, labor and human rights, quality of life, 

health and safety, employee training, diversity, fair trade, animal welfare, philanthropy (Björklund, 

2010). This literature study focusses on the environmental issues (direct Carbon Footprint) of PSR, as 

explained during the previous chapter. Managers at all levels play an important role in promoting PSR 

by developing policies that explicitly outline the firm’s desire to engage in CSR (Carter & Jennings, 
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2000). During this chapter, suggestions for sustainable purchasing activities will be discussed. The 

chapter ends with a time phased model which represents different stages of the adoption of 

responsible purchasing.  

3.1 Sustainable purchasing activities  
A quick scan on literature about sustainable purchasing for LSPs did not lead to relevant articles, so 

the scope of the study was broadened to articles about sustainable purchasing in general. The 

relevance of these sustainable purchasing activities is described in chapter 3. While searching for 

relevant literature about sustainable purchasing activities, several interesting sources have been 

found. These sources have been screened by the author of this literature study and it has been decided 

to discuss the two most relevant sources. The academic article “Benchmarking tool for improved 

corporate social responsibility in purchasing” by Björklund (2010) provides an overview of social 

responsible purchasing activities identified during earlier literature research. The second source 

provides a step-by-step plan for sustainable procurement developed by “NEVI” and “MVO the 

Netherlands”. The three selected sources mainly focus on the tactical purchasing function as 

illustrated in Figure 10. Sections 4.1.1 and 4.1.2 will give insights into the most remarkable 

observations of these three responsible purchasing sources.  

3.1.1 Literature review on Social responsible purchasing activities  

The article by Björklund (2010) provides a benchmarking tool to compare the social responsible 

purchasing policy of companies. The benchmarking tool addresses the practices and performance of 

both supplier and buyer and the link between these two. In the literature review by Björklund (2010), 

these practices are labelled activities, and these activities can be grouped together according to the 

CSR strategy of a company. For this literature study, it is most relevant to discuss the discovered social 

responsible purchasing activities and less relevant to discuss the developed benchmarking tool. Table 

8 shows the results of the literature review on social responsible purchasing activities by Björklund 

(2010). The results of the literature review show that literature provided eleven different responsible 

purchasing activities, which were supported by multiple articles. Furthermore, the review shows both 

supplier and buyer related activities, which strengthens the assumption that both parties have to be 

involved to create a successful CSR purchasing strategy. Dependent of the CSR strategy of a company, 

it is decided which activities are included into their sustainable purchasing strategy. 
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Table 8: Activities in CSR-purchasing identified during the literature review by Björklund (2010) 

Activities Amaes

hi et 

al. 

(2008) 

Björk 

lund 

(2005) 

Ciliberti 

et al. 

(2008a) 

Ciliberti 

et al. 

(2008b) 

Lippman 

(1999) 

Mamic 

(2002) 

Murphy 

and Poist 

(2002) 

Nijhof 

et al. 

(2003) 

Peders

en and 

Anders

en 

(2006) 

Pretious 

and Love 

(2006) 

1. Use a CoC X  X  X X X X X X 

2. Internal training 

and education 

X  X  X X X X   

3. Integrate CSR in 

management 

 X    X  X   

4. Report the CSR 

performance 

   X  X X X   

5. Monitor 

suppliers 

X X X X X X X X X X 

6. Draw up 

improvement plans 

 X X X  X    X 

7. Reject suppliers X X X    X   X 

8. Educate, inform, 

support suppliers 

X X X X X X     

9. Use rewards for 

compliance 

X        X  

10. Supplier 

collaboration 

 X   X  X    

11. Restructure 

relationship 

  X X X      

 

When taking into account the CSR strategy of Vos Logistics, five responsible purchasing activities have 

been selected from Table 8. These activities are the following: 

1. Use a Code of Conduct 

2. Internal training and education 

3. Supplier selection 

4. Monitor suppliers 

5. Supplier collaboration 

As above stated sustainable purchasing activities are quite general, it is necessary to further specify 

these activities. The further specification has been done according to research conducted by Van 

Weele and Vivanco (2014a), who described several programs and methods to drive sustainability in 

supply chain relationships. A selection of programs and methods has been made, as not all of them fit 

within the CSR strategy of Vos Logistics. The following programs and methods have been selected: 

- Supplier quality insurance programs 

- Supplier compliance to local legal requirements 

- Supplier sustainability audits 

- Training buyers and in responsible procurement practices 

- Supplier sustainability and integrity codes 

- External standards (e.g. ISO 14001, Dow Jones Sustainability Index and Global reporting 

initiative) 

- Supply chain Carbon dashboard 

- Supplier code of conduct violations 

- Percentage of sustainable suppliers 
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Table 9 provides a combination of above described sustainable purchasing activities and programs 

with the underlying goal to provide an overview of sustainable purchasing opportunities for Vos 

Logistics.  

Table 9: Sustainable purchasing activities and programs 

Sustainable purchasing activity Sustainable purchasing program 

1. Use a Code of Conduct Supplier sustainability and integrity codes 

External standards 

2. Internal training and education Training buyers in responsible procurement 

practices 

3. Supplier selection Sustainable selection criteria 

4. Monitor suppliers  Supply chain Carbon dashboard 

Supply code of conduct violations 

Percentage of sustainable suppliers 

5. Supplier collaboration Supplier quality insurance programs 

Supplier compliance to local requirements 

Supplier sustainability audits 

 

3.1.2 A step-by-step plan for sustainable purchasing 

The academic literature research by Björklund (2010) revealed several theories about sustainable 

purchasing, but less on the practical implementation of sustainable purchasing. The article “Social 

responsible purchasing in the automotive industry” by Tiwari et al. (2014), for example, describes the 

evaluation of suppliers on sustainability, but not how to implement sustainable purchasing initiatives 

for these suppliers. “The NEVI” (Dutch Association for Purchasing Management) and “MVO 

Nederland” observed this missing link between Corporate Social Responsibility and purchasing within 

company strategies. Because of this, they introduced the ‘NEVI Dutch Wheel’ as a step-by-step plan 

for social responsible purchasing (NEVI and MVO Nederland, 2015). 

The Dutch Wheel consists of the following seven steps towards sustainable purchasing: 

1. Develop a sustainable procurement policy 

2. Adjust your procurement organization 

3. Map out your supply chain & ask questions to suppliers 

4. Perform risk analysis & set priorities 

5. Collaborate with supply chain partners 

6. Monitor your supply chain 

7. Report on policy and progress 

The NEVI Dutch Wheel will be used as input to the new ISO Guidance Standard Sustainable 

Procurement (ISO 20400). This ISO standard is expected to be introduced at the end of 2016, if it will 

be confirmed by all countries connected to the International Organization for Standardization (ISO). 

The confirmation of the ISO 20400 would be a big step forward for sustainable purchasing within 

organizations. The seven steps described in the Dutch Wheel can be a helpful guidance for companies 

struggling with the implementation of sustainable purchasing.  
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This Dutch Wheel provides input for the implementation and recommendation parts of the report. 

The described steps are generic steps and can be used within several industries. So, before 

implementation it is necessary to adjust the step-by-step plan in such a way that it fits to the 

companies’ situation.  

3.2 Implementation of sustainable purchasing initiatives 
Van Weele and van Tubergen (2014) emphasize the importance of getting the commitment of both 

the focal company and the suppliers. To get the commitment of both parties, a well-defined 

implementation strategy is helpful. Within this chapter, literature is used to provide suggestions for 

useful implementation strategies to get commitment of both the focal company and the suppliers. 

Supplier commitment specifically can be reached by working together towards suppliers’ 

sustainability, as research has shown that self-regulation on the part of suppliers does not result in 

the desired sustainability improvements (Baden, Harwood, & Woodward, 2009). It will be a utopia to 

get commitment from all suppliers, so it has to be determined which suppliers can be involved within 

the sustainable purchasing policy. The portfolio approach by Kraljic (1983) confirms this hypothesis. 

Fundamental to this approach is the idea that, since suppliers represent a different interest to the 

company, purchasing managers need to develop differentiated strategies towards their supply 

markets. In this approach the purchasing turnover and the supplier base are analyzed on the basis of 

the following two variables: ‘Purchasing’s impact on financial results’ and ‘Supply risk’. A combination 

of these two variables lead to a two-dimensional matrix with four quadrants as shown in Figure 11. 

The balance of power should preferably be in favor of the buyer for supplier commitment of 

sustainable purchasing. An increase in supply risk has a negative influence on the balance of power 

and an increase in financial results has a positive influence. The buyer has a low balance of power for 

bottleneck products as these products have a high supply risk and a low impact on financial results. In 

contrary, buyers have a high balance of power for leverage products as these products have a high 

financial impact and a low supply risk. For routine and strategic products, the balance of power 

depends on the ratio between impact on financial results and supply risk. So, from Kraljic’s portfolio 

approach it can be concluded that sustainable purchasing initiatives can be best implemented for 

leverage products and some strategic and routine products.  

 

Figure 11: Kraljic's purchasing product portfolio 

The book Purchasing and Supply Chain Management by van Weele (2010) observed that this approach 

may have an important shortcoming. If a product is positioned for the buyer in the strategic segment 
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of his purchasing portfolio, this does not necessarily imply that this product is also of strategic 

relevance to the supplier involved. The ‘Dutch Windmill’ by van Weele (2010) fulfills this shortcoming, 

by including the suppliers’ perspective as shown in Figure 12. This perspective will provide additional 

criteria, mainly for strategic and routine products, for the implementation decision of sustainable 

purchasing initiatives.  

 

Figure 12: The Dutch Windmill for portfolio management 

The article by Pagell et al. (2010) stated another shortcoming in the portfolio approach by Kraljic 

(1983), as sustainability is missing within this approach. They propose the integration of the Triple 

Bottom Line theory into the portfolio approach to create a sustainable purchasing portfolio.  Figure 

13 shows this sustainable purchasing portfolio which is classified based on the variables ‘supply risk’ 

and ‘Threat to Triple Bottom Line’.  

 

 Figure 13: Sustainable purchasing portfolio Pagell et al. (2010) 

The described theories by van Weele (2010) and Pagell et al. (2010) form useful extensions of the 

portfolio approach by Kraljic (1983). The Dutch Windmill approach by van Weele (2010) will lead to 

better understanding of supplier motives, which will be beneficial to decide which suppliers can be 

involved in sustainable purchasing activities. The sustainable purchasing portfolio by Pagell et al. 

(2010) will be a useful extension to map the sustainable threats of the purchasing activities. Based on 

both extended portfolio approaches a product prioritization for the implementation of sustainable 

purchasing initiatives can be made.  
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3.3 Conclusion 
Above described literature study on sustainable purchasing initiatives has been performed in order to 

find ways to influence Vos Logistics’ Carbon Footprint by sustainable purchasing activities. A literature 

review by Björklund (2010) illustrated an overview of sustainable purchasing activities within 

literature. A selection of these activities has been made, as not all of them fit to the sustainable 

strategy of Vos Logistics. This research provides only a first overview of possible sustainable 

purchasing activities, so further research has been performed. A book chapter by van Weele and 

Vivanco (2014a) gave insight into more specific sustainable purchasing programs. A selection of these 

sustainable purchasing programs have been coupled to the earlier selected sustainable purchasing 

activities by Björklund (2010). A step-by-step plan for social responsible purchasing by NEVI and MVO 

Nederland (2015) provides a practical addition to the existing literature. This step-by-step plan can be 

used as a guideline to implement sustainability in purchasing activities. Before the step-by-step plan 

can be implemented it will be useful to take into account the current responsible purchasing state of 

the company. A time phased model by van Weele and van Tubergen (2014) on the adoption of 

responsible purchasing can be used to determine this current responsible purchasing state. 

Finally, an implementation strategy has been developed, to decide which suppliers to include. The 

portfolio approach by Kraljic (1983) is used as starting point for this implementation strategy. As this 

portfolio approach does not include the supplier perspective, the Dutch Windmill is seen as a better 

portfolio approach. Another shortcoming of Kraljic’s portfolio is the absence of sustainability criteria. 

The sustainable purchasing portfolio matrix by Pagell et al. (2010) fulfills this shortcoming. So, it can 

be concluded that a combination of both extensions of Kraljic’s portfolio approach provide a useful 

framework to decide an implementation strategy for sustainable purchasing initiatives. 

The redefined conceptual research framework in Figure 8 has been further redefined according to the 

results of the literature study. This redefined conceptual research framework is shown in Figure 14 

and will be used during the successive part of this research project. This model describes the five 

relevant purchasing activities and the five relevant purchasing activities that influence the Carbon 

Footprint of Vos Logistics. 

 

Figure 14: Redefined conceptual research framework 
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4. RESEARCH: DESIGN AND FINDINGS 
Chapter two and three have provided both information about the sustainable performance of Vos 

Logistics and suggestions from literature. This chapter describes the actual research performed to find 

the contribution of sustainable purchasing for Vos Logistics’ sustainable performance. Both the way 

this research has been performed, and the findings of this research are discussed in this chapter. 

4.1 Research design   
Before research can be performed it is necessary to develop an appropriate research design, which 

defines how research will be performed (van Aken, Berends & van der Bij, 2012). Before an 

appropriate research design can be developed, the main goals of this research have to be defined. The 

main research goals are: 

• Test relevance of the conceptual research model for Vos Logistics 

• Finding opportunities to reduce Vos Logistics’ Carbon Footprint 

The next sections provide information about the way this research project has been structured.  

4.1.1 Research Methodology  

Van Aken, Berends & van der Bij (2012) make a distinction between qualitative and quantitative 

research methodologies. Qualitative methods are those that are oriented towards the discovery of 

qualities of things. In contrast, quantitative methods are oriented towards the number or amount of 

these qualities (van Aken, Berends, & van der Bij, 2012). A rule of thumb for the choice between a 

qualitative and a quantitative approach is to count whatever is reasonably countable. For this 

research, the opinion of stakeholders will be used to test the conceptual research model and to find 

opportunities to reduce the Carbon Footprint. The opinion of stakeholders is not reasonably 

countable, so a qualitative method suites best. 

Van Aken, Berends & van der Bij (2012) explain that interviewing is one of the main data-gathering 

methods of field problem solving projects. Semi-structured interviews are preferred above 

unstructured and structured interviews to gather data for this explorative field problem solving 

project. The semi-structured interview involves prepared questioning guided by identified themes in 

a consistent and systematic manner combined with probes designed to elicit more elaborate 

responses (Qu & Dumay, 2011). Semi-structured interviewing is often the most effective and 

convenient way of gathering information (Kvale & Brinkmann, 2009). It enables interviewees to 

provide responses in their own terms and in the way how they think and express themselves (Qu & 

Dumay, 2011).  

Qu and Dumay (2011) state that the interviewer must be well-prepared for a semi-structured 

interview, as access to interviewees is often difficult to establish. They highlight that the interviewer 

should not just know the questions to be asked, but also the sequence of the questions. As the 

interview progresses and more issues arise, relevant questions can be included naturally into the flow 

of the interview. The use of the well-prepared questions guarantee that all relevant topics are covered. 

4.1.2 Selection and approaching of respondents 

A relevant selection of interviewees is necessary to reach the main goals of this research project. These 

interviewees have been interviewed according to the above described semi-structured interviewing 

technique. The first part of the interview round has been performed within the company and with 
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independent experts. The internal interviewees have been selected based on their company function 

and knowledge about the topic. The university experts have been selected based on their affinity with 

logistics services and sustainability.  

For this research project, it is also important to take into account the opinion of external stakeholders. 

The opinion of both the upstream (suppliers) and downstream (customers) are included into the 

research in the form of external interviews. The Carbon Footprint calculations in Chapter 2 show that 

trucks have a big influence on Vos Logistics’ Carbon Footprint. So, for the supplier side, truck and 

trailer suppliers has been interviewed to search for opportunities to reduce Vos Logistics’ Carbon 

Footprint. For the selected suppliers, respondents are selected based on their knowledge about the 

product and their affinity with sustainability. On the customer side, a selection of customers is made, 

to investigate which solutions would be valuable for the customers. Sustainable solutions can only be 

successful if the customers support them and actually demand them. For the selected companies, 

respondents have been selected based on their affinity with sustainability and their procurement 

function within the company.  

A well-prepared selection of interviewee groups is important for the quality of the research project, 

as described earlier. For the expert interviews and external interviews, all selected interviewees 

reacted on the interview request and were willing to participate. For the customer interviews on the 

other hand, it was more difficult to find enough participants. Table 4 shows the selected interviewees 

who were willing to participate in this research project. The next sections tell more about “interview 

preparation” and “how to analyze data from performed interviews”. 

Table 10: Respondent groups semi-structured interviews 

Respondent group Selection criteria Goal  Amount 

Associates within the 

company Vos 

Logistics 

(Operational) 

Management function  

- Test relevance of conceptual 

model for Vos Logistcs 

- Find opportunities to reduce the 

Carbon Footprint of Vos Logistics 

4 

University experts Expertise in procurement 

of transport and 

knowledge about 

sustainability 

- Test relevance of conceptual 

model for transport sector 

- Find opportunities to reduce the 

Carbon Footprint of Vos Logistics 

2 

External 

stakeholders - 

customers 

Customer of Vos 

Logistics’ transport 

activities  

Aware of the importance 

of sustainability 

- Find opportunities to reduce the 

Carbon Footprint of Vos Logistics 

- Search for sustainable purchasing 

initiatives used by customers 

5 

External 

stakeholders – 

suppliers 

Truck or trailer supplier 

of Vos Logistics 

- Find opportunities to reduce the 

Carbon Footprint of Vos Logistics 

 

3 
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4.1.3 Interview preparation 
When selecting relevant respondent groups it was necessary to connect to the right people of the 

different respondent groups. For the internal interviews and university experts, this was no big issue, 

as the research project is directly related to their daily work. However, for the customers and suppliers 

it was not that simple. Unless the help of internal employees who approached their contacts within 

the selected companies. Therefore, a lot of time was spent in organizing meetings. The approached 

persons who were willing to participate can be found Table 10. 

Before a semi-structured interview can be conducted, it is necessary to be well-prepared, as stated by 

Qu and Dumay (2011). Therefore, an interview guide is prepared and adapted for each respondent 

group. The interview guides are designed such a way that all necessary information will be collected, 

while it still provides space for interaction and suggestions from the respondent. 

Internal and expert interviews 

The goal of the internal and university expert interviews is to use their knowledge to test the relevance 

of the conceptual research model for transport activities and find opportunities to reduce Vos Logistics 

carbon footprint. This conceptual research model has been derived during desk research on Vos 

Logistics’ Carbon Footprint and scientific literature about sustainable purchasing initiatives. The 

conceptual model has been derived from desk research, so it is important to test its practical 

relevance.  

External stakeholder interviews 

The main goal of the external stakeholder interviews is to find opportunities to reduce Vos Logistics’ 

Carbon Footprint. For the interviews with customers in specific, it is important to find out which 

sustainable solutions they prefer and should potentially buy. Furthermore, it is important to find out 

how customers take care of sustainability during their purchasing process and what they expect from 

their suppliers regarding sustainability. For the interviews with suppliers, it is important to find 

technical innovations that have a positive influence on Vos Logistics’ Carbon Footprint. This is 

important since the suppliers develop the product Vos Logistics uses, and know best which new 

sustainable innovations will occur in the (near) future.  

The used Dutch interview guides per respondent group can be found in Appendix C. However, the 

interviews are semi-structured, which means there is still the possibility for suggestions of the 

interviewee during the interview.  

4.1.4 Data analysis 

Van Aken et al. (2012) discuss two strategies to analyze qualitative data: the grounded theory 

approach and the template approach. The grounded theory starts with an open perspective and does 

not presuppose much theoretical pre-understanding, while the template approach utilizes existing 

concepts and theories. The template approach, used for the data analysis of this research project, uses 

coded and non-coded qualitative data. Coding can be described as labelling or categorizing something 

(van Aken et al., 2012). The observed topics during chapters 2 and 3 are used as existing codes to 

categorize the data gathered during the interviews. Interview outcomes that are relevant for a 

particular code (e.g. actions to reduce the carbon footprint and sustainable purchasing initiatives) can 

be placed in a cell of a matrix. The interviews are semi-structured, therefore non-coded data is also 
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used to analyze the interviews. For this non-coded data the perception of the interviewer is essential, 

he determines the relevance of the answers given by the interviewees.  

4.1.5 Quality Issues 

Before analyzing the interviews, it is recommended to take into account the quality of qualitative data, 

gathered during semi-structured interviews.  The book “Research methods for business students” by 

Saunders, Lewis & Thornhill (2007) identified the following quality issues in relation to semi-structured 

interviews: Reliability, Forms of Bias, Validity and Generalizability. 

Reliability is defined as: whether alternative researchers would reveal similar information Saunders et 

al. (2007). As the research is explorative and non-standardized, the data is most probably not as 

reliable as quantitative data. 

The forms of bias related to a semi-structured interview methodology are the interviewer bias and the 

interviewee bias (Saunders et al., 2007). The interviewer bias occurs when the tone or non-verbal 

behavior of the interviewer creates bias in the way the interviewees respond to the questions being 

asked. The interviewee bias appears when the interviewee’s answers are biased by perceptions of the 

interviewer. These biases probably also occurred during the interviews of this research and have 

influenced the quality of the data. 

Validity refers to the extent to which the researcher gains access to their participants’ knowledge and 

experience, and is able to infer a meaning that the participant intended from the language that was 

used by this person (Saunders et al., 2007). The validity of the data in this situation is high, as the 

interviews are semi-structured and the interviewer is being able to clarify his questions. 

The last discussed quality issue by Saunders et al. (2007) is the generalizability of the performed 

research project. When considering Yin (2003) it can be concluded that the results from the semi-

structured interviews are not generalizable for the Logistics Service Providers Market. He concluded 

that qualitative research using semi-structured interviews cannot be used to make statistical 

generalizations about the entire population, where this is based on a small and unrepresentative 

number of cases. 

4.2 Findings 
The upcoming sections describe the findings of the performed interview rounds. The most important 

findings per interview round are discussed on a detailed level. As and addition, each section ends with 

an output table, which provides a complete overview of the findings per interview round.  

4.2.1 Findings internal and university expert interviews 

The main goal of the expert interviews was to test the practical relevance of the conceptual research 

model. First, the current sustainable performance of Vos Logistics was discussed, only during the 

internal interviews. Secondly the opportunities to reduce the Carbon footprint (operational and 

purchasing related) were discussed per purchasing category. At last, the interviewees were asked 

about the relevance of sustainable purchasing initiatives per purchasing category. The answers on 

these questions leaded to the results as shown in Table 12. 

The interview results show that the interviewed employees were quite satisfied with the current 

sustainable performance of Vos Logistics. The introduction of LNG trucks is mentioned as the most 

innovative sustainable improvement compared to other LSPs.  
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The respondents also mentioned opportunities that can lead to a reduction of carbon emissions in 

their opinion, as listed in Table 11. The internal employees and university experts expect the most 

opportunities in optimizing the current sustainable solutions, instead of introducing completely new 

ones. On an operational level, the increase of multi modal solutions is most often mentioned as an 

opportunity. Alternative fuels and buying more sustainable equipment (depends on purchasing 

category) are mostly mentioned as purchasing related opportunities.   

All respondents were optimistic about the sustainable purchasing initiatives. However, they saw the 

sustainable purchasing initiatives more as one coherent sustainable purchasing strategy and not as 

five separately implementable initiatives. To sum up, they advise to implement all or none of these 

initiatives as they together form one strategy. The respondents were also skeptical about the 

implementation of the sustainable purchasing initiatives for all purchasing categories, except spot 

charters. The low number of suppliers on the market was mostly mentioned as the reason to not 

implement the sustainable purchasing strategy. This observation is in line with an observation made 

by Dabhilkar, Bengtsson and Lakemond (2016). They concluded that the implementation of 

sustainable sourcing programs has a positive effect on social and environmental supplier compliance 

in all categories but bottleneck components. Where bottleneck components are defined as products 

with a high financial impact and a low amount of suppliers on the market.  

Table 11: Opportunities to reduce Vos Logistics' Carbon emissions, expert interviews 

 Internal External 

Operational opportunities Resp. 

1 

Resp. 2 Resp. 

3. 

Resp. 

4 

Resp. 5 Resp. 

6 

Increase amount of multimodal solutions x  x x x x 

Increase route efficiency  x  x   

Train and coach drivers   x x x  

Increase awareness on an operational 

level 

  x x x  

Register emissions in TMS   x    

Increase load efficiency    x x  

Purchasing related opportunities       

More sustainable equipment    x x x  

Alternative fuels  x x x x X 

Sustainable selection criteria for spot 

charters 

x x x x x x 

 
Regarding the implementation of a sustainable purchasing strategy for spot charters, the interviewed 

employees also saw a few pitfalls. The most mentioned pitfall was the large number of spot charters, 

which makes it very time intensive to roll out the sustainable purchasing strategy for all spot charters. 

For Vos Logistics’ spot charters portfolio the 80-20 rule is applicable, i.e. approximately 20 percent of 

the spot charters perform approximately 80 percent of the outsourced shipments. Therefore, it would 

be a good idea for Vos Logistics to implement the sustainable purchasing strategy first at their top 10 

spot charters.  

Another remarkable observation is the lack of tangibility of the carbon emission topic on an 

operational level.  Although most of the people are aware of the importance of CO₂ reductions it is 
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not tangible for them what the concrete benefits are and how they can help to reduce CO₂ emissions. 

Therefore, one respondent suggested to register and show CO₂ emissions in the Transport 

Management System on an operational level. This registered CO₂ emissions shall make the truck 

drivers aware of their contribution to Vos Logistics’ Carbon Footprint.  
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Table 12: Results expert interviews 

Code: Internal External 

Resp. 1 Resp. 2 Resp. 3. Resp. 4 Resp. 5 Resp. 6 

Current 

sustainable 

performance 

Already made big steps 

regarding sustainability, 

e.g. LNG, route 

efficiency, multimodal, 

driver training 

Already made big steps 

regarding sustainability, 

e.g. LNG, route efficiency, 

multimodal, driver training, 

sustainability report 

Already made big steps 

regarding sustainability on 

a strategic level, but less 

operational awareness 

Already made big steps 

regarding sustainability, 

not integrated in 

purchasing activities 

N. A.  N.A 

Operational 

opportunities 

to reduce 

carbon 

emissions 

- Increase amount of 

multimodal 

solutions 

 

- Decrease amount of 

unloaded kilometers 

- Increase amount of 

multimodal solutions 

- Create awareness at 

planners and drivers 

- Register emissions in 

TMS on operational 

level 

- Decrease amount of 

unloaded kilometers 

- Increase amount of 

multimodal solutions 

- Higher load 

efficiency  

- Driving behavior 

- Route efficiency 

- Full Truck Load 

- Driving behavior 

- Multimodal 

solutions 

- Multimodal 

solutions 

 

Purchasing 

related 

opportunities 

to reduce 

carbon 

emissions 

 - Increase amount of 

LNG trucks 

 

- Increase amount of 

LNG trucks 

- More efficient truck 

motor type  

- Alternative fuels - Sustainable 

equipment 

(truck, trailer, 

tires) 

- Alternative fuels 

- Selecting spot 

charters on 

sustainability 

criteria 

- Alternative 

fuels 

Opportunities 

sustainable 

purchasing 

initiatives 

- Sustainable 

selection criteria 

- Only applicable for 

spot charters 

(road) 

- All five initiatives 

valuable  

- Only applicable for 

spot charters (road) 

- All five initiatives 

valuable  

- Only applicable for 

spot charters (road), 

start with 

implementation at top 

10 spot charters 

- Sustainable selection 

criteria, monitor 

suppliers, supplier 

collaboration 

- Only applicable for 

spot charters (road) 

- All five initiatives 

valuable  

- only applicable 

for spot charters 

(road) 

- All five 

initiatives 

valuable  

- only applicable 

for spot 

charters (road) 
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4.2.2 Findings external interviews, customers 

The main goal of the external interviews with customers was to find opportunities to reduce Vos 

Logistics’ Carbon Footprint, and to discover in which way customers take account of CO₂ emissions 

during their selection process. First, the current sustainable performance of Vos Logistics and the 

sustainable solutions bought by the customer were asked. Secondly the opportunities to reduce the 

Carbon footprint (operational and purchasing related) were asked per purchasing category. At last, 

the interviewees were asked about the way they take into account sustainability while purchasing 

logistics services. The answers on these questions leaded to the results as shown in Table 15. 

Current situation 

The results of interviews with customers show that the interviewed customers experienced that Vos 

Logistics promotes their sustainability far above average compared to other LSPs. Based on the 

interviews it is not that easy to take conclusions about the actual sustainable performance of Vos 

Logistics, as only two respondents calculated the CO₂ emissions of the different LSPs.  The respondents 

that measured the actual sustainable performance rated Vos Logistics “above average”, which gives 

an indication of the current sustainable performance of Vos Logistics.  

The interviews also made clear that all participating customers are already purchasing sustainable 

solutions. Although they not always buy these solutions for sustainable reasons, but mainly for 

economic reasons. All respondents are already purchasing multimodal solutions, however this is often 

for practical reasons. Three of the five respondents already uses transport with LNG trucks. However, 

the LNG trucks are currently only compatible for relatively short trips (+/- 300 km). The amount of 

shipments with LNG trucks can be increased, if the LNG truck will be more powerful in the future. This 

observations show that customers are already aware of the availability of sustainable solutions. This 

is a positive observation, but there are still opportunities to expand the current sustainable solutions.  

Opportunities to reduce carbon emissions 

The respondents were also asked for opportunities to reduce the carbon emissions of Vos Logistics’ 

delivered services. This question resulted in several purchasing related opportunities, but also 

opportunities on a more operational level. The opinion of the customers regarding this operational 

opportunities is also valuable information, although the research question is focused on purchasing 

activities.  

Efficiency of both load and routes was often mentioned as an opportunity to reduce Vos Logistics’ 

Carbon Footprint, although Vos Logistics already has made big efficiency steps. They strive to a route 

network with close to zero ‘empty kilometers’ and as much as possible products transported within 

one truck. Mentioned solutions to increase the load efficiency were: decrease the weight of a truck-

trailer combination, increase the volume of a trailer, and make use of double floors and combination 

trailers. The most mentioned solution for route efficiency was network optimization, i.e. always have 

a start location close to your last end location. A strong collaboration between the planning and sales 

department is crucial for this solution.  

Another opportunity mentioned during the interviews is the registration of carbon emissions per 

customer, to show customers how much CO₂ has been emitted to transport their freight. It is 

important for the customers to know how much carbon is emitted during their trips, so they can 

analyze their emissions and search for opportunities to reduce these emissions. For example, when a 
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customer switches to transport with LNG trucks, a report of carbon emissions provides the 

opportunity to calculate the exact reduction per shipment, transport lane or year. This would be 

valuable, as it would make it easier for customers to determine the advantages of a sustainable 

solution. Two of the five interviewed respondents are already calculating the carbon emissions of their 

shipments. These calculations are mainly based on assumptions, as the actual fuel used as unknown 

for the customers. For these two customers one common method to calculate and compare carbon 

emissions of their LSPs is most reliable. Therefore, a carbon emissions report would be valuable for 

them only if all their LSPs would make use of it. 

Furthermore, the respondents also mentioned the use of other modalities (train or boat) as an option 

to reduce the carbon footprint of transport activities. However, they mentioned that multimodal 

transport has many restrictions. The longer lead-time of transport is most often mentioned as the 

main reason to prefer road transport above other modalities. Because of this reason, the respondents 

were asked under which conditions they would accept a longer lead-time. The respondents answered 

that they are willing to accept a longer lead-time, only if the transported products are bottleneck 

products and a price discount is offered. The earlier described reporting of carbon emissions would 

may also help to make the ecological advantage of multimodal transport more tangible.  

The customers unanimously said that the use of alternative fuels is one of the biggest opportunities 

to reduce Vos Logistics’ Carbon Footprint, but has some disadvantages for the near future. They said 

that the use of alternative fuels should be a good option, but only if they are cost beneficial and 

practically feasible. Fuel prices and purchasing costs of most alternative fuels are currently quite high. 

Therefore, alternative fuels will be an opportunity mostly for the future. When the alternative fuels 

will be cost beneficial and practically feasible, they can lead to enormous reductions of carbon 

emissions. Furthermore, the respondents could mention only general purchasing related solutions to 

reduce carbon emissions, as they had no specific knowledge about the purchasing categories. The 

interviews with truck and trailer suppliers will provide more insight into purchasing related 

opportunities, as they are expected to have knowledge that is more technical.  

Table 13: Opportunities to reduce Vos Logistics’ Carbon Footprint, customer interviews 

Operational opportunities Resp. 1 Resp. 2 Resp. 3. Resp. 4 Resp. 5 

Increase amount of multimodal solutions x x x  x 

Increase route efficiency  x x x  

Train and coach drivers  x x x  

Register carbon emissions per shipment x   x x 

Increase load efficiency x  x x  

Sustainability certificates ( e.g. Lean and Green)   x x  

Purchasing related opportunities      

More sustainable equipment  x x x x x 

Alternative fuels  x x x x x 

High-tech solutions (e.g. platooning)   x x  

LNG for long distance shipments x  x x  
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Sustainable purchasing strategy of customers 

The answers on the questions about sustainable purchasing strategies revealed a wide variation 

among the different respondents, as shown in Table 14. It made clear that all respondents use 

sustainability as selection criteria in a certain way. This is positive, as it suggests that the sustainable 

performance of Vos Logistics has a positive influence on the amount of sold shipments. However, only 

two of them have implemented sustainable purchasing initiatives to select LSPs on a sustainable way. 

They both make use of a Code of Conduct and one of them even audits their LSPs. These two 

companies are definitely pioneers regarding sustainability, and not representative for the way the 

market selects their LSPs. The other three respondents mentioned that that they are not using 

sustainable purchasing initiatives, because the transport of their goods is not their core business. They 

are already monitoring the carbon emissions of their production process. Their customers are 

currently not asking for the emitted amount of CO₂. Therefore, carbon emissions from transport 

activities are currently out of scope. Despite this, they mentioned that this could possibly be a target 

for the future, as the sustainability topic is getting more important within their organization.  

Table 14: Sustainable purchasing strategy customers 

Sustainable purchasing strategy to select LSPs Resp. 1 Resp. 2 Resp. 3. Resp. 4 Resp. 5 

Sustainable selection criteria  x x x x x 

Code of Conduct   x x  

Sustainability audits   x   

 

Conclusion 

It can be concluded that not all interviewed customers are currently interested in more 

sustainable solutions, only two of them are currently purchasing on a sustainable way. This 

conclusion is emphasized by the fact that most of the interviewed customers are not aware 

of the (environmental and economic) benefits of a sustainable solution. Quantification of the 

CO₂ and cost reductions can help to convince customers of the value of sustainable solutions.
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Table 15: Results customer interviews 

Code: Resp. 1 Resp. 2 Resp. 3 Resp. 4 Resp. 5 

Current sustainable 

performance 

- Market leader in 

promoting sustainability 

(mega trailer transport) 

- Comparable to other 

LSPs 

- Marketing of sustainable 

is currently not optimal 

- Performing far above 

average compared to 

other LSPs (measured) 

- Performing above 

average compared to 

other LSPs (measured) 

- Performing far 

above average 

compared to other 

LSPs (measured 

Currently bought 

sustainable solutions 

- A few LNG shipments 

(Belgium-Netherlands) 

- Multimodal solutions 

- Multimodal solutions - A large amount of LNG 

shipments (urban 

distribution) 

- Multimodal solutions 

- Multimodal solutions 

- LNG shipments (urban 

distribution) 

- Multi modal 

solutions 

 

Operational 

opportunities to 

reduce carbon 

emissions 

- Increase load factor by 

“double floor trailer”, 

combi trailer,  new 

legislations for weight and 

dimensions of a trailer 

- carbon emission reporting 

per customer 

- Train driving behavior 

- Route efficiency 

- Multimodal alternatives 

- Multimodal solutions 

for long distance 

shipments 

- Increase load factor 

- Increase route 

efficiency 

 

- Participate in 

sustainable initiatives 

(e.g. Lean and Green 2nd 

Star) 

- Train driving behavior 

- Route efficiency 

- Carbon pricing per trip 

- Alternative fuels 

- Report total 

reduction of carbon 

emissions per year 

to customers 

Purchasing related 

opportunities to 

reduce carbon 

emissions 

- Alternative fuels, if 

profitable 

- LNG Trucks long haul 

shipments 

- Decrease weight of truck 

and trailer 

- Alternative fuels 

- More CO₂ efficient truck 

motors 

- Alternative fuels 

- Aerodynamics and 

weight of a trailer 

- High tech solutions 

(e.g. platooning) 

- LNG Trucks for long 

distance shipments 

- Lot of potential in LNG 

- Use software to 

monitor/train driving 

behavior 

- Platooning 

- Aerodynamics 

- LNG Trucks for long 

distance shipments 

 

Sustainable 

purchasing strategy 

- Sustainability is one out of 

seven selection criteria 

- No CO₂ KPI for 

procurement of transport 

- Uses none of the 

sustainable purchasing 

initiatives 

- Sustainability is 

currently not a selection 

criteria 

- No CO₂ KPI for 

procurement of 

transport 

- Uses none of the 

sustainable purchasing 

initiatives 

- Use a Code of Conduct 

for all their LSPs 

- Make use of 

sustainability audits to 

monitor Code of 

Conduct violations 

- Use a Code of Conduct 

for all their LSPs 

- Purchasing decision is 

made based on several 

factors 

- Prefer sustainable 

supplier 

- No CO₂ KPI for 

procurement of 

transport 

- Uses none of the 

sustainable 

purchasing initiatives 
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4.2.2 Findings external interviews, suppliers 

The last two sections showed that there would may lie opportunities in reducing carbon emissions by 

purchasing more sustainable equipment and alternative fuels. Therefore, supplier interviews are 

performed to get more (technical) insight into these two opportunities. The overall impression was 

that interviewed suppliers shared a lot of information during the interviews, which seems logical, as 

they were willing to promote their product. Table 16 shows a complete overview of the output from 

the external interviews with truck and trailer suppliers.  

Trucks 

The first impression from the supplier interviews was quite positive, as they were all well prepared 

and willing to tell about the topic. They mentioned air quality, global warming and availability of fossil 

fuels as main drivers to reduce the carbon footprint of trucks. Besides these environmental drivers, 

the truck suppliers also mentioned pressure from upcoming legislations regarding carbon emissions. 

Carbon emission related targets set during the “2015 United Nations Climate Change Conference” 

were often mentioned as trigger for the truck industry to change radically. They are willing to take 

their responsibility in reaching this target, but are currently unsure about the best way to decrease 

the carbon emissions of a truck.   

Already implemented innovations  

The interviews with the truck manufacturers revealed several implemented innovations, which can be 

divided into two different categories. Namely, innovations that have small impact on the carbon 

emissions and innovations that have quite a big impact on the carbon footprint. As shown in Table 16 

there are quite a lot implemented innovations. Unfortunately, these innovations are mostly 

innovations with a relatively small impact on the Carbon Footprint. The truck manufacturers 

understand that these relatively small innovations will probably not be enough to reach the emission 

requirements of upcoming legislations. Therefore, they are also developing trucks compatible for 

alternative fuels that can lead to bigger steps in the reduction of carbon emissions. Trucks compatible 

for the following alternative fuels are already introduced as substitutes of fossil diesel:  HVO, LNG, Bio 

diesel, gas, and ethanol. Unfortunately, these fuels still have too many disadvantages and are so on 

not yet an option too completely substitute fossil diesel for all applications.  

Besides ongoing innovations of the truck, the truck manufacturers also mentioned data analysis 

software as a service they deliver to reduce the carbon footprint of their customers. All interviewed 

truck manufacturers offer software, which can be used to analyze fuel usage on different levels. The 

LSPs can use this data to train the driving behavior of their drivers, so fuel usage and carbon emissions 

will reduce.   

Future perspective 

The respondents also mentioned several opportunities to reduce carbon emissions in the future, 

although it is unsure if these can lead to implementable innovations. At first, they see opportunities 

to further improve the current diesel truck and trucks that operate on alternative fuels. The next 

opportunity they mentioned is the introduction of an electric truck, which is already announced by 

one of the interviewed truck manufacturers. If the electric truck will be available for several 

applications in the future, it will lead to a huge decrease in carbon emissions, i.e. close to zero 
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emissions. Unfortunately, the electric truck currently has too many disadvantages and it is unsure 

when truck manufacturers can deliver a competitive electric truck.  

They also mentioned an idealistic solution for the far future. This solution is a closed traffic system 

that can be totally controlled from the outside. Connectivity between trucks and other traffic will be 

decisive to create a world in which the behavior of a truck can be controlled from the outside. This 

idealistic closed system consists of autonomous driving trucks, which means that driving behavior is 

no longer necessary and fuel usage can be further optimized.  

It is not realistic to expect that above described future innovations will come to the market very soon. 

However, it is no longer unlikely that these kind of ‘idealistic’ innovations will change the transport 

sector during the upcoming decades. It will be important for LSPs as Vos Logistics to keep in contact 

with their suppliers, so they can adapt early if this kind of innovations will come to the market.   

Another observation from the interviews is the active attitude of truck manufacturers regarding 

initiatives to reduce carbon emissions. They showed examples of collaborations with several 

stakeholders to reduce carbon emissions. 

Trailers 

The trailer itself does not emit carbon emissions, but it is still important as it carries the transported 

freight. Because of this, one of the industry leaders in trailers was asked to provide more insight into 

the way they can help to reduce Vos Logistics’ Carbon Footprint. Unless only one truck supplier was 

interviewed, its information was still valuable to explore how trailer manufacturers can help to reduce 

carbon emissions.  

The interview with the trailer supplier showed that they see many opportunities to reduce the carbon 

footprint of their customers. However, they have not one product that is categorized as ‘most 

sustainable in the market’. They actually provide additional options that make the trailer more 

sustainable. Examples of these sustainable options are: trailers compatible for rail transport, a 

movable floor, improved aerodynamics and a decrease the weight of a trailer. Unfortunately, their 

customers do not very often buy these additional options. Most mentioned reasons for this are: a 

decrease in robustness and quality of the trailer and an increase in purchase price. Together with other 

stakeholders, they started a project to develop and demonstrate innovative and energy efficient 

trucks and load carriers. Unless their good intentions to develop a more sustainable truck, they are 

also a little bit skeptical about the success of this innovative truck. They think that this can only be a 

success, if the customers are also willing to pay more for a more sustainable solution.  

Conclusion  

It can be concluded that the truck and trailer manufacturers are willing to reduce the carbon emissions 

of their equipment. Because of this reason, they are currently developing several innovations that can 

potentially reduce the carbon emissions. However, they mention that there is currently no single 

solution, which is best to reduce carbon emissions. This hypothesis is confirmed by the research 

project “Truck van de toekomst” performed by TNO (2016). Despite of this, it will be important to keep 

in contact with the truck suppliers about the development of upcoming sustainable solutions. The 

truck suppliers really believe that a truck in general will drastically change and will approach the “zero 

emission” level during the upcoming decades. For an LSP as Vos Logistics it will be important to keep 
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in contact with their suppliers, so they will be ready for it if breakthrough innovations will come to the 

market.  
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Table 16: Results supplier interviews 

Code: Truck manufacturers Trailer manufacturer 

Resp. 1 Resp. 2 Resp. 4 

Implemented sustainable 

innovations  

- Software to improve driving behavior 

- Driver training program 

- Hybrid truck 

- CNG truck 

- Engine efficiency 

- Alternative fuels: HVO, GTL, BTL and CTL 

- Aerodynamics 

- Gearbox with less friction 

- Generating data to analyze and improve 

performance  

- Driver training and coaching to improve 

driving behavior 

- Hybrid truck 

- Alternative fuels: HVO, LNG, Bio diesel, gas, 

ethanol 

- LNG truck available 

- Combi-trailers 

- Trailers compatible for rail transport 

(< 20% of total production) 

- trailers with a second movable floor (< 

1% of total production 

- Aerodynamics (< 5% of total 

production) 

- Movable roof of the trailer 

Opportunities to reduce 

carbon emissions for near 

future (< 3 years) 

- Electric truck (short distance, urban 

solutions) 

- Platooning 

- Engine efficiency  

- Connectivity between trucks: e.g. platooning   

- LNG truck with more power 

- Hybrid trailer solutions 

- Legislation for combi-trailers in more 

countries 

Opportunities to reduce 

Carbon emissions for far future 

(> 3 years) 

- Autonomous driving  

- Optimization of Diesel truck (Long haul 

applications) 

- Electric truck (short distance solutions) 

- Creating a closed system on the road, which 

can be totally controlled. All the trucks and 

other vehicles are connected with each other 

and can be controlled.   

- Electric truck  

- Currently no breakthrough 

innovations which can reduce carbon 

emissions caused by the trailer 

significantly in the far future 

Participating in initiatives to 

reduce carbon emissions  

- Developing sustainable innovations on a 

local and global basis  

- Participating in a lot of initiatives to reduce 

carbon emissions 

- Intensive collaboration with authorities 

- Participating in a project, demonstrate 

innovative and energy efficient trucks 

and load carriers 

Role of legislation - “Paris Climate Agreements” show an 

important challenge to reduce carbon 

emissions 

- Transport sector has to change to reach 

the desired reductions 

- “Paris Climate Agreements” show an 

important challenge to reduce carbon 

emissions 

- They want to anticipate on sustainable 

opportunities before legislations occur 

- Does not expect legal requirements 

regarding CO2 emissions, which 

influence their product 

Indirect carbon emissions - Currently not monitored  - Currently not monitored - Currently not monitored 

Conclusion - Currently not one solution which is 

definitely the best solution to reduce 

carbon emissions 

 

- Believe in the importance of the reduction of 

carbon emissions 

- Believe it is possible to drop down Carbon 

emissions, but only with the help of all 

stakeholders 

- There are several initiatives to reduce 

emissions by innovating the trailer. 

Currently these initiatives are 

expensive and not bought by 

customers.  
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4.2.3 Cross Comparison 

The results of the different interview rounds are compared to set the results of the different interview 

rounds in a broader perspective. The opportunities to reduce carbon emissions, as mentioned during 

the first two interview rounds can be compared directly. The discovered opportunities during the third 

interview round functions as an extension of purchasing related opportunities discovered during the 

first two interview rounds.  

Sustainable performance Vos Logistics 

The results of the first two interview rounds show that Vos Logistics is currently performing above 

average regarding sustainability. The respondents believe that Vos Logistics is one of the market 

leaders regarding sustainability, but this is not directly measurable in terms of carbon emissions. The 

overall opinion is that the Logistics Service Providers market is moving to a more sustainable attitude, 

but Vos Logistics is still one of the frontrunners.  

Opportunities to reduce carbon emissions 

Table 17 shows the mentioned opportunities to reduce carbon emissions, per respondent group. The 

results are notated as “x/z”, where “x” corresponds to the amount of respondents that mentioned the 

opportunity and “z” corresponds to the total amount of respondents of that specific respondent 

group. It can be concluded from Table 17 that there is not one single opportunity that is unanimously 

supported by the respondents. This conclusion suggests that there is not one optimal solution to 

reduce Vos Logistics’ Carbon Footprint. Therefore, it is the best option to select a few opportunities 

that are supported by most of the respondents.  

Table 17: Cross comparison of interview results 

Operational opportunities Internal  University  Customers 

Increase amount of multimodal solutions 3/4 2/2 3/5 

Increase route efficiency 2/4 0/2 3/5 

Train and coach drivers 3/4 1/2 3/5 

Register carbon emissions per shipment 1/4 0/2 3/5 

Increase awareness on operational level 2/4 1/2 0/5 

Increase load efficiency 1/4 1/2  3/5 

Sustainability certificates ( e.g. Lean and Green) 0/4 0/2 2/5 

Purchasing related opportunities    

More sustainable equipment  2/4 1/2 5/5 

Alternative fuels  3/4 2/2 5/5 

High-tech solutions (e.g. platooning) 0/4 2/2 2/5 

 

While taking into account Table 17 and the current Carbon Footprint of Vos Logistics, as described 

during chapter e, a prioritization of the opportunities was made by the author of this report. This 

prioritization was made based on the opinion of the respondents and the proposed effect on Vos 

Logistics’ Carbon Footprint. Table 18 shows the prioritization, based on the possibilities to improve for 

Vos Logistics and the expected impact. The opportunities are rated with “high”, “medium” and “low” 

for their possibility to improve and expected CO₂ impact. These values are based on the interview 

rounds and Vos Logistics’ Carbon Footprint as described during chapter 2.  
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The prioritization as shown in Table 18 makes clear that Vos Logistics has already optimized most the 

proposed opportunities from the interviews. However, Vos Logistics can still further improve the 

opportunities “report carbon emissions” and “increase amount of multimodal solutions”, as shown in 

the third column of Table 18. The increase of route efficiency is an exception to the other possibilities 

that are rated as “low possibilities to improve”, as it has a high expected CO₂ impact. Chapter 5 will 

further elaborate on how Vos Logistics can fulfill this “top 3” opportunities.  

Table 18: Prioritization of operational and purchasing related opportunities 

Priority Operational opportunities Possibilities to 

improve for Vos 

Logistics 

Expected 

CO₂ impact  

1. Register carbon emissions per shipment High  Medium 

2. Increase number of multimodal solutions Medium Medium 

3. Increase route efficiency Low High 

4 Train and coach drivers Low Medium 

5. Increase load efficiency Low Low 

6. Sustainability certificates  Low Low 

 Purchasing related opportunities   

1. More sustainable equipment  Low/Medium Medium 

2. Alternative fuels  Low High 

3. High-tech solutions (e.g. platooning) Low Medium 

 

The results of the third interview round are a valuable extension of the purchasing related 

opportunities as described in Table 18. The truck and trailer suppliers have provided information 

about specific (upcoming) sustainable solutions regarding the opportunity categories as mentioned in 

Table 18. The mentioned sustainable solutions are listed in Table 19. These sustainable solutions are 

listed per purchasing opportunity. It is interesting for the company to be aware of these upcoming 

sustainable solutions, unless these solutions are currently not on the market. These upcoming 

solutions can change the “possibility to improve” for an opportunity, from low to medium or even 

high when they reach the market.  

Table 19: Purchasing related sustainable solutions, supplier interviews 

Purchasing related opportunities Solutions 

More sustainable equipment  Engine efficiency, aerodynamics of truck and trailer, improved 

software 

Alternative fuels  Biofuels, synthetic fuels, natural gas 

Other (high-tech) solutions  Autonomous driving, platooning, electric trucks 

 

The top 3 prioritized opportunities from Table 18 are opportunities for now, while the purchasing 

related opportunities from Table 19 are opportunities for the future. Together these two tables form 

the result of the performed research on opportunities to reduce Vos Logistics’ Carbon Footprint. 

Chapter 5 further elaborates on concrete solutions to fulfill this opportunities. 
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4.3 Conclusion  
Above described research has been performed to reach the following two research goals: (1) Test 

relevance of the conceptual research model for Vos Logistics, and (2) Find opportunities to reduce Vos 

Logistics’ Carbon Footprint. This research has been performed by semi-structured interviews in three 

different interview rounds. The first round of interviews was performed with internal employees and 

experts from the Eindhoven University of Technology. The goal of these interviews was to test the 

research model from chapter 3 and reduce Vos Logistics’ Carbon Footprint as described during chapter 

2. The second interview round consisted of interviews with customers and the third interview round 

consisted of interviews with truck and trailer suppliers. These interviews were held to get an 

impression of the attitude of both customers and suppliers regarding sustainability and carbon 

emissions. The second and third interview rounds were also used to find opportunities to reduce Vos 

Logistics’ Carbon Emissions. The overall impression of the interviews is that Vos Logistics is currently 

performing above average, but there are still opportunities to reduce carbon emissions.  

Relevance conceptual research model 

The respondents of the first interview round were positive about the sustainable purchasing initiatives 

selected from the literature study in Chapter 3. However, they mentioned that these initiatives would 

better work when implemented as one coherent sustainable purchasing strategy instead of five 

separate initiatives. When asked for the relevance of this sustainable purchasing strategy for the 

different purchasing categories of Vos Logistics, they were less positive. Only for the procurement of 

spot charters, they were positive about the implementation of a sustainable purchasing strategy. Vos 

Logisitics currently has many small spot charters as subcontractors, so it will be best to first introduce 

the sustainable purchasing strategy for their top 10 used spot charters.  

Opportunities to reduce Vos Logistics’ Carbon Footprint 

The interview rounds with internal employees, university experts and customers provided a broad 

perspective of opportunities for Vos Logistics to reduce their Carbon Footprint. Therefore, a cross 

comparison analysis has been used to analyze which opportunities are most valuable for Vos Logistics. 

The cross compassion analyzes made clear that the top 3 opportunities are all on an operational level. 

These three opportunities with their expected CO₂ impact are shown in Table 20. 

Table 20: Top three opportunities to reduce carbon emissions 

Priority Operational opportunities Possibilities to 

improve for Vos 

Logistics 

Expected 

CO₂ impact  

1. Register carbon emissions per shipment High  Medium 

2. Increase amount of multimodal solutions Medium Medium 

3. Increase route efficiency Low High 

 

On the other hand, purchasing related opportunities were rated ass less feasible, unless they have a 

relatively large expected CO₂ impact. Because of this reason, truck and trailer suppliers were asked 

which solutions they could provide to reduce Vos Logistics’ Carbon Footprint. The suppliers confirmed 

the statement that there is currently not one solution, regarding trucks and trailers, which fits best to 

drastically reduce Vos Logistics’ Carbon Footprint. However, they mentioned several upcoming 
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innovations that will reduce carbon emissions drastically. Examples are alternative fuels, an electric 

truck and connectivity between trucks (platooning). 

It can be concluded that there are currently no big opportunities for Vos Logistics to reduce their 

Carbon Footprint by purchasing goods or services. However, it is very important to stay aware of 

upcoming innovations. Since they will have a high impact on the Carbon Footprint, when they reach 

the market. 

Importance of sustainability for customers 

The interviewed customers were also asked if they would buy a more sustainable solution, if Vos 

Logistics would offer it. They unanimously said that they would buy a more sustainable solution, only 

if the benefits would outweigh the costs. This seems logical, however the costs are quite tangible and 

the benefits are less tangible for the customer. Two of the interviewed customers are currently 

monitoring the sustainable performance of their suppliers, which makes it easier to select their LSPs 

based on their sustainable performance. Unfortunately, these two customers are exceptions and most 

of the customers do not measure the sustainable performance of their suppliers. Therefore, it will be 

important for Vos Logistics to quantify and promote the benefits of their proposed sustainable 

solutions. This will be necessary to convince customers of the value of more sustainable solutions. 
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5. HOW TO REDUCE VOS LOGISTICS’ CARBON FOOTPRINT 

The research findings as described in Chapter 4 have provided several opportunities for Vos Logistics 

to reduce their Carbon Footprint. This chapter provides solutions for Vos Logistics to fulfill these 

opportunities. The solutions are divided into two categories i.e. purchasing related solutions and 

additional solutions that can help to reduce carbon emissions.  The performed research also 

highlighted several other opportunities (e.g. electric truck, autonomous driving), but these are 

currently not implementable. Therefore, these kinds of upcoming innovations are not included into 

the solution design.  

5.1 Conditions  
Before a solution can be implemented, several specific conditions for Vos Logistics have to be met. 

The goal of the research project is to find ways to reduce carbon emissions. Therefore, it is important 

that Vos Logistics uses a correct definition for the Carbon Footprint of their transport activities. For 

this research project, Vos Logistics’ Carbon Footprint has been defined as: The direct CO₂ emissions of 

all transport activities performed by Vos Logistics or its subcontractors.   

Currently, Vos Logistics is already reporting carbon emissions in their annual report, which makes 

them a frontrunner compared to other LSPs. However, they do not report their Carbon Footprint 

according to the above described definition. They are currently excluding the carbon emissions caused 

from spot charters hired, to perform road transport. They do not report a complete overview of the 

Carbon Footprint of transport activities performed by Vos Logistics. Therefore, the above described 

definition of Vos Logistics’ Carbon Footprint includes the transport activities performed by 

subcontractors.  

Another condition for a successful implementation of the solution design is a correct measurement of 

multimodal solutions. Currently, Vos Logistics is measuring the total number of multimodal shipments 

compared to the total number of shipments. Where the concept of a multimodal shipments is defined 

as a shipment with at least one kilometer performed by boat or train. When applying this method, a 

shipment with 600 road kilometers and 50 boat/train kilometers is as sustainable as a trip with 50 

road kilometers and 600 boat/train kilometers. When considering the carbon emissions per ton-km, 

this does not seem logical. Because of this, it is better to measure multimodality in kilometers 

performed by boat or train compared to the total number of performed kilometers. 

5.2 Solution design  
When using the above described definition of Vos Logistics’ Carbon Footprint, a solution for the 

research findings can be implemented. This solution design, to reduce Vos Logistics´ Carbon Footprint, 

is described in the upcoming sections. The problem statement in Chapter 1 already made clear that 

this project is performed to find opportunities to further improve Vos Logistics sustainable practices 

instead of solving an actual problem. Therefore, the solution design will provide several solutions to 

fulfill the opportunities found in Chapter 4. Section 5.2.1 provides a direct solution to the key research 

question as defined in Section 1.4. Section 5.2.2 provides a solution to the opportunities to reduce 

carbon emissions as described discovered during the internal and external interviews.  
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5.2.1 Sustainable purchasing 

This section describes the recommended purchasing related actions to reduce Vos Logistics’ Carbon 

Footprint. First, the implementation of sustainable purchasing initiatives for spot charters is described. 

An alternative sustainable solution for the other purchasing categories is described.  

Sustainable purchasing strategy for charters  

The conducted research as described in Chapter 4 showed that the implementation of sustainable 

purchasing initiatives is a good idea for contracting spot charters. The five implementable sustainable 

purchasing initiatives are: Code of Conduct, Internal training and coaching, supplier monitoring, 

supplier auditing and supplier collaboration For the other purchasing categories, it is not expected 

that these will yield the desired outcome. Vos Logistics is currently making use of a big number of spot 

charters. Therefore, it is better to implement the sustainable purchasing initiatives only at the “top 

10” frequently used subcontractors. The next paragraph provides a suggestion for the implementation 

of the sustainable purchasing strategy.  

The Code of Conduct for spot charters can be implemented the same way as Vos Logistics have 

implemented the ethical code for employees in the past, as shown in Appendix E. This implementation 

can be performed digitally. This way, the customers can easily read and sign the Code of Conduct. This 

“Code of Conduct” will be used as most important qualification criterion and will help to select 

sustainable suppliers. 

The spot charters are currently contracted in a decentralized way, which makes it time intensive to 

implement the sustainable purchasing initiative “internal training and coaching” for all related 

employees.  However, this problem can be solved by training and coaching one person who is overall 

responsible for the contracting of spot charters. This person can then make the right persons aware 

of the importance of sustainability.  

The implementation of “supplier monitoring” is also very important, as it provides a tool to evaluate 

the performance of a supplier. Of course, the first condition as described in Section 5.1 is an important 

condition for the implementation of this sustainable purchasing initiative. After this condition has 

been met, it is important for Vos Logistics to monitor the of carbon emissions per supplier. Therefore, 

Vos Logistics has to monitor its subcontractors the same way as it monitors its own sustainable 

performance. Section 5.2.2 provides more insight into the implementation of carbon emission 

reporting. 

At last, “supplier collaboration” is important for a successful implementation of the supplier’s 

sustainable purchasing strategy. The introduction of sustainability topics on the topic list of periodical 

meetings with spot charters could help to make spot charters more aware of the importance of 

sustainability. Of course, a proper way of reporting carbon emissions is a condition to implement this 

initiative successful.  

All in all, the sustainable purchasing initiatives will help to reduce the Carbon Footprint of Vos Logistics’ 

spot charters. The main goal of the implementation of these sustainable purchasing initiatives is that 

spot charters will get aware of the carbon emissions they emit. This will have a positive effect on both 

Vos Logistics’ and the global Carbon Footprint.  
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Sustainability criteria for tender procedures 

The performed internal interviews made clear that an implementation of the sustainable purchasing 

initiatives for the other purchasing categories will probably not have the desired effect. The mostly 

mentioned reason is Vos Logistics’ weak negotiation position to (potential) suppliers. This is in 

accordance to the “Dutch Windmill” concept by van Weele (2010). Trucks, Trailers, tires, fuel and 

boat/train transport are products that are sold by a limited number of suppliers and have a high 

financial risk for Vos Logistics. The suppliers also have many other customers, so Vos Logistics’ financial 

impact on the suppliers is relatively small. Therefore, the balance of power is on the supplier side and 

it is impossible for Vos Logistics to impose a sustainable purchasing strategy to these suppliers.  

A good alternative could be to select “the most sustainable supplier”, by ranking the possible suppliers 

based on their proposed contribution to Vos Logistics’ Carbon Footprint. This way, Vos Logistics does 

not have to force their suppliers to become sustainable, but can just choose the most sustainable one. 

Table 21 shows a format to evaluate the sustainable performance of offered trailers during a tender 

procedure. This helps Vos Logistics to evaluate the sustainable performance of the products offered 

by the different suppliers. Scores are given based on “advantages”, “Carbon Footprint reductions” and 

“additional costs” with a 1 – 10 rating scale. A score of “1” is the lowest possible score and a score of 

“10” is the highest possible score. The score of a specific factor is corrected by a weight factor, which 

is based on its expected impact on Vos Logistics’ Carbon Footprint, as discussed in Section 2.8.3. The 

sum of the weighted scores leads to a final score per brand. This “brand scores” give an indication of 

the most sustainable supplier. The evaluation format, that can be adapted per purchasing category, is 

show in Table 29 of Appendix F. Table 30 of Appendix F shows the different influencing factors per 

purchasing category, which can be used to adjust the format for a specific tender procedure.  

Table 21: Tender format sustainable performance suppliers, example trailer suppliers 

 

Furthermore, interviews with suppliers, as described in Chapter 4, made clear that there are upcoming 

innovations that can change Vos Logistics’ Carbon Footprint drastically. Most important innovations 

are alternative fuels and a full electric truck. Even though it is unclear if these kind of innovations will 

make it to the market, it will be very important to stay in contact with suppliers about these 

innovations. Therefore, it is important for Vos Logistics to ask their suppliers about the progress of 

upcoming innovations more often than only during the tender procedure. Luckily, they are already 

collaborating intensively with their truck suppliers.  
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5.2.2 Additional actions to reduce Vos Logistics’ Carbon Footprint 

The performed research as described in Chapter 4 revealed several other opportunities to reduce 

carbon emissions, besides the purchasing related opportunities. This section provides solutions for 

the largest opportunities, as discussed in Section 4.3. 

Register carbon emissions per shipment 

The research findings revealed that “report carbon emissions per shipment” is the largest opportunity 

for Vos Logistics to reduce their Carbon Footprint. Currently, Vos Logistics is reporting and analyzing 

their carbon emissions only on a central level. The carbon emissions are available per business unit, 

but it is currently impossible to analyze carbon emissions on a detailed level.  

Reporting carbon emissions seems easier as it is, since reporting of emissions is only valuable if the 

outcomes are accurate. For an accurate calculation of carbon emissions, the fuel-based approach is 

most suitable. Therefore, it is necessary to know the precise fuel usage per shipment. Software 

developed by truck manufacturers can be used to track the fuel usage per shipment. Subsequently, 

this data has to be transferred to Vos Logistics’ Transport Management System (TMS).  

The registration of carbon emissions can be used for several applications. The currently most valuable 

applications are:  

1. Provide reports to customers about their monthly or annual performance. This provides more 

insight into the benefits of an offered sustainable solution. This is particularly helpful for 

clients whose purchasing organizations face carbon reduction targets. 

2. Analyze historical data. An analysis of the carbon emissions of performed shipments helps to 

find out which routes can be further optimized in terms of the optimal combination of road, 

train and sea transport for particular client routes.  

3. Create awareness among route planners. Reporting of carbon emissions makes it possible to 

evaluate the performance of route planners based on carbon emissions. This will change their 

decision making from mainly focused on costs and quality to a combination of costs, quality 

and carbon emissions.  

4. Create awareness at truck drivers. Visualization of emitted carbon emissions during a trip is 

possible, by software delivered by truck suppliers. An increased awareness of drivers will help 

to improve their driving behavior and reduce the carbon emissions during their trips.  

5. Predictive reports for (potential) customers. This report can be used to show a (potential) 

customer the reduction of carbon emissions of a more sustainable solution (e.g. LNG trucks, 

multimodal solutions). The registration of carbon emissions makes it possible to provide an 

accurate estimation, as the report is based on historical data of shipments performed by Vos 

logistics. These reports provide the sales department a tool to persuade customers to buy 

sustainable solutions. This tool can easily show the expected reduction of carbon emissions 

for different situations.  

In an optimal situation, the registration of carbon emissions is also implemented by Vos Logistics’ spot 

charters. In this way, Vos Logistics can also implement the above described applications for transport 

performed by spot chapters. However, this will be a next step in the development process of Vos 

Logistics towards less carbon emissions. Vos Logistics has to register its own carbon emissions per 

shipment first, before they can require their spot charters to register carbon emissions per shipment.     
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Multimodal route options tool  

The secondly prioritized operational opportunity is the opportunity to increase the number of 

multimodal solutions. Boat and train transport emit less carbon emissions than road transport, so an 

increase in multimodal shipments leads to a reduction in Vos Logistics’ Carbon Footprint. 

The annual report of Vos Logistics shows that the amount of multimodal solutions grew from 17% in 

2010 to 24% in 2015. Although this seems positive, it means that still 76% of the performed shipments 

is performed completely by trucks. A focus on providing multimodal solutions to customers is a 

solution to operate more sustainably. In this situation, one strategy can be the acquisition of new 

customers who are searching for multimodal solutions. The other strategy can be, to offer customers 

a multimodal service as a substitution of the traditional service. In this way, the company can reduce 

carbon emissions by focusing on delivering services that provide less carbon emissions compared to 

the traditional service. 

Vos Logistics can only offer their customers a more sustainable multimodal route option, if they know 

the Carbon Footprint of different route options. Therefore, it is necessary to use a tool that provides 

more insight into the carbon emissions of different route options. Currently, Vos Logistics already has 

a tool that calculates the costs of different multimodal route options. The route options are based on 

offered services for transport by boat or train. The inclusion of carbon emissions to this existing tool 

helps Vos Logistics’ sales department to persuade customers to buy multimodal solutions.  

The interviews with customers of Vos Logistics, as described in Chapter 4, made clear that customers 

are mostly not buying multimodal solutions because of the longer transportation times. However, for 

non-bottleneck products this problem is not critical. They are willing to buy more sustainable 

multimodal solutions, if Vos Logistics can provide them with more insight into the costs, transportation 

time and Carbon Emission reductions of different route options. The operational restrictions of the 

multimodal solutions make it difficult to simply change the multimodal network based on the 

outcomes of the proposed tool. Therefore, close contact with customers about their time restrictions 

is necessary to make the tool successful.  

Figure 15 shows the output screen of the suggested Route option tool for multimodal transport. The 

upper part of the screen provides the visual representation of the route options. The lower part 

provides the output sorted per route option for a shipment from location A (Origin) to location B 

(Destination). Figure 15 shows an example for different route options from Leicester to Oss.  

The numbers on the first column represents the different route options for a certain transport lane 

(A-B). The last two columns provide the cost and carbon emission indices per route option. These 

indices help to optimize the route of a shipment on both costs and carbon emissions. Appendix G 

Figure 24 provides more insights into the parameters used to calculate the indices per route option. 
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Figure 15: Carbon Emission tool for multimodal transport 

Heat map for network optimization 

The thirdly prioritized operational opportunity is the opportunity to increase route efficiency of Vos 

Logistics’ transport network. Chapter 2 already highlighted that route efficiency is most relevant for 

the “Cargo” and “Logistics Services” departments, as “Bulk” is restricted to a limited amount of 

locations. Vos Logistics is already quite route efficient, Cargo (85%) and Logistics Services (84%). 

However, a small increase in efficiency would directly lead to a reduction of carbon emissions. A 

solution to further improve Vos Logistics’ transport network would be a tool which presents an activity 

heat map. This heat map provides information about the frequency Vos Logistics starts or ends a trip 

on a specific geographical location. Figure 16 shows a heat map of start and end locations of trips 

performed during the first half year of 2016 by Vos Logistics’ Cargo department. The heat map as 

shown in Figure 16 has been developed by the author of this report. Postal codes of start and end 

locations have been used as input data to program the heat map. The darker the red color, the higher 

the frequency of a specific start or end location within Vos Logistics’ network. A Log-scale is used, 

which actually means that 3.0 corresponds to a frequency of “10^3= 1000” over the first half year of 

2016. This map confirms the observation that Vos Logistics’ transport network is already quite 

efficient. However, this map does not provide enough details to determine the route efficiency on a 

more specific level.  

Destination Total distance Costs

Route option City From To

Distance 

train/boat

Intermodal transport 

mode City Distance road (km) Index Index

1 Leicester Dover Calais 34 Boat Oss 619 100 100

2 Leicester Folkestone Calais 51 Train Oss 607 103 101

3 Leicester Killingholme Rotterdam 275 Boat Oss 270 89 61

4 Leicester Harwich Hoek van Holland 175 Boat Oss 374 111 71

5 Leicester Killingholme Zeebrugge 300 Boat Oss 365 103 78

6 Leicester Purfleet Zeebrugge 125 Boat Oss 412 92 74

Carbon EmissionsOrigin Via



51  

 

 

Figure 16: Heat map Cargo activities 

The Heat map as described in Figure 16 is a valuable tool on a strategic level, but not specific enough 

for an operational level. Therefore, Vos Logistics should further develop the heat map tool. It would 

be valuable if the user of the tool could filter the heat map. Suggested filter options are: departments, 

regions and time periods. This tool would provide the sales department of Vos Logistics a tool to 

decide if a potential customer would fit into their current transport network.  

5.2.3 Future Scenario  
Sections 5.2.1 and 5.2.2 provided an extensive solution design for Vos Logistics to reduce their Carbon 

Footprint in the near future. However, it is also possible that a new situation occurs in the future in 

which the above described solutions are less relevant. One of the possible scenarios is the worldwide 

introduction of alternative fuels (hydrogen, biodiesel) and electric trucks which completely substitute 

the current diesel trucks. In this situation, the Carbon Footprint of LSPs would drop down close to 

zero. This would imply that the current influencing factors of the Carbon Footprint are no longer 

relevant, as carbon emissions would have been reduced to almost zero. Naturally, this would change 

the way of thinking about solutions to reduce carbon emissions. For example, an increase of 

multimodal solutions would not be CO₂ efficient any longer, as the carbon emissions of road transport 

would be already close to zero. In this situation, it could be a good idea for Vos Logistics to redefine 

their definition of “Carbon Footprint”. In the above described scenario, it would be an option to 

include scope 2 and 3 (indirect emissions) into the definition of Carbon Footprint. Namely, indirect 

emissions will become more relevant as direct emissions are already optimized.  
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The future scenario made clear that the solution design is valuable for the near future. In the future, 

however, it is important that Vos Logistics keeps continuously searching for other opportunities to 

reduce their carbon emissions. As long as new innovations come to the market, there will arise new 

opportunities for Vos Logistics to reduce their carbon emissions. However, at this moment, the above 

described solution is the best way to reduce carbon emissions for a Logistics Service Provider as Vos 

Logistics.    

5.3 Implementation 
The previous sections provided several solutions to fulfill the opportunities to reduce Vos Logistics’ 

Carbon Footprint. It is not be feasible for Vos Logistics to immediately implement all the proposed 

solutions. Therefore, an implementation matrix, as shown in Figure 17 helps to determine the 

sequence of implementation. The implementation matrix shows that all the proposed solutions are in 

the lower left corner of the matrix, low impact and low effort.  

 

Figure 17: Implementation Matrix 

It is recommended to first implement the solution with a relatively high impact on the Carbon 

Footprint compared to the effort it takes to implement this solution. Therefore, Vos Logistics can best 

implement the solutions in the following sequence: 

1. Heat map for network optimization (5) 

2. Multimodal route options tool (4) 

3. Register carbon emissions per shipment (3) 

4. Sustainability criteria for tender procedures (2) 

5. Sustainable purchasing strategy for spot charters (1) 

 

The key research question is focused on sustainable purchasing. Since only (1) and (2) are specific 

purchasing solutions, it would also make sense to implement these solutions first. After that, the 
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company can always decide to reduce Vos Logistics’ Carbon Footprint by implementing the 

operational solutions.  

It would work best if Vos Logistics would make one person responsible per proposed solutions, so in 

total five persons. The selected persons must have a management function related to the topic of the 

proposed solution. In this way, the implementation effort is divided over several different persons. 

However, it works best if one person operates as project leader and will have the final responsibility 

over the implementation of the solution as a whole. After the implementation, this person will be 

responsible for monitoring the effectiveness of the implemented solution.  

5.4 Conclusion 
The main goal of this chapter was to provide solutions for the most important opportunities to reduce 

carbon emissions. Our analysis revealed several solutions, which all fulfill an observed opportunity. 

Table 22 provides inside into the proposed solutions to fulfill the observed opportunities. Section 5.2 

provides more details about the proposed solutions.  

Table 22: Proposed solutions per opportunity 

Opportunity Solutions 

1. Implement sustainable purchasing strategy 

for spot charters 

Sustainable purchasing strategy for spot 

charters 

2. Buy most sustainable solution Sustainability format for tender procedures 

3. Register carbon emissions per shipment Register carbon emissions with truck software 

4. Increase amount of multimodal solutions Carbon Emission tool for multimodal transport 

5. Increase route efficiency Heat Map 

 

Although several solutions are provided now, it is unsure how much effort it takes to implement them 

and how much impact they will have on the Carbon Footprint. Therefore, an Implementation Matrix 

is used to determine the sequence of implementation. The implementation matrix showed that the 

solutions only have a small impact when implemented separately. Therefore, it is suggested to 

implement at least a few of the proposed solutions combined instead of implementing one single 

solution. 

However, it is understandable that Vos Logistics does not have the resources to immediately 

implement all the suggested solutions. So, a prioritization is made, based on the expected impact 

compared to the effort it takes.  

1. Heat map for network optimization 

2. Multimodal route options tool  

3. Register carbon emissions per shipment  

4. Sustainability criteria for tender procedures  

5. Sustainable purchasing strategy for spot charters  
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6. CONCLUSIONS & RECOMMENDATIONS 

This chapter functions as a conclusive part of the performed research project about the possibilities 

of sustainable purchasing to reduce Vos Logistics’ Carbon Footprint. Section 6.1 discusses in which 

way the different research questions have been answered. Section 6.2 provides insights into the 

contribution of the performed research to existing academic literature. Section 6.3 provides concrete 

recommendations for both Vos Logistics and the Logistics Service Providers sector. These 

recommendations are based on findings and proposed solutions as discussed during the report. 

Section 6.3, at last, provides possible future work and limitations of the performed research project.  

6.1 Conclusions 
The main goal of the performed research was to find an answer to the key research question. First, 

sub research questions have been derived to provide guidance to the research project. The next 

paragraph discusses the answers on the sub research questions. The last part of this section discusses 

how these answers help to answer the key research question, which was the actual reason to start 

the research project.  

What does the current Carbon Footprint of Vos Logistics look like? 

Section 2.2 has provided an extensive description of Vos Logistics current Carbon Footprint. It made 

clear that only 18 percent of the carbon emissions is emitted by subcontractors, which means that 82 

percent of the carbon emissions is emitted by Vos Logistics itself. The contribution of subcontractors 

is divided over rail transport (3%), sea transport (5%) and road transport performed by spot charters 

(10%). The Carbon emissions of own activities divided over: Logistics Services (20%), Bulk (28%) and 

Cargo (34%). However, these contributions are not representative, as they have to be corrected for 

the transported volumes. When analyzing the corrected Carbon Emissions it became clear that the 

carbon emissions per ton-km are much lower for rail (0,22 Kg/ton-km) and sea (0,16 Kg/ton-km), 

compared to road transport (0,039; 0,0,37 and 0,051 Kg/ton-km).  

Which factors influence the Carbon Footprint of Vos Logistics and how are these factors related to 

purchasing activities? 

Section 2.3 provides an answer on this question by analyzing which factors can have any influence on 

Vos Logistics’ Carbon Footprint. This analysis has been performed with the help of both introductory 

interviews with Vos Logistics’ employees and desk research. This analysis has led to an outcome of 

eight factors that influence Vos Logistics’ Carbon Footprint. These eight factors are: Driving behavior, 

rolling resistance, aerodynamics, motor type, load efficiency, fuel type, route efficiency and 

multimodality.  After that, is has been analyzed which purchasing activities can influence these eight 

factors. This leaded to the following selection of purchasing categories that influence Vos Logistics’ 

Carbon Footprint: Spot charters, tires, trucks, trailers, fuel and boat & train contracts. Section 2.3 

provides more insight into the relationships between the influencing factors and the purchasing 

categories.  

In which way can suppliers help to reduce the Carbon Footprint of Vos Logistics? 

The analysis of Vos Logistics’ Carbon Footprint showed that the truck-trailer combination has a large 

influence on the total carbon footprint of road transport. Therefore, it was decided to ask truck and 

trailer suppliers how they can help to reduce Vos Logistics’ Carbon Footprint. They came up with 

several opportunities to reduce carbon emissions, but they could not give a solution that is the most 
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sustainable. All the currently available solutions have many disadvantages compared to the standard 

trucks. Examples of these kinds of possibilities are hybrid trucks and alternative fuels. However, the 

truck suppliers think that upcoming innovations as platooning, electric trucks and autonomous driving 

will reduce carbon emissions drastically in the future.  

Unfortunately, the truck and trailer supplier were also not able to provide more information about 

the carbon emissions of their currently available trucks.   

Which purchasing related tools and actions can help Vos Logistics to improve their sustainable 

performance? 

Chapter 4 describes the actual performed research to find opportunities to reduce Vos Logistics’ 

Carbon Footprint. This research has led to two concrete purchasing related opportunities and 

corresponding solutions that can be implemented immediately. Other opportunities, such as electric 

trucks and autonomous driving are currently not available on the market. For now, it is recommended 

for Vos Logistics to carry out the following two actions.  

Implement sustainability criteria for tender procedures  

For Vos Logistics it is important to select the most sustainable supplier based on the expected impact 

of its products on Vos Logistics’ Carbon Footprint. Therefore, it is a good option for Vos Logistics to 

include a sustainability format in upcoming tender procedures. This way, Vos Logistics can compare 

potential suppliers based on the influencing factors of Vos Logistics’ Carbon Footprint.  

Sustainable purchasing strategy for spot charters  

A literature study about sustainable purchasing has been performed to find sustainable purchasing 

initiatives that can help Vos Logistics to operate more sustainably. The five most suitable sustainable 

purchasing initiatives from the literature study are the following: Code of Conduct, Internal training 

and education, Supplier selection, Monitor suppliers and Supplier collaboration. Internal interviews 

with employees of Vos Logistics’ made clear that these sustainable purchasing initiatives have the 

largest effect when implemented for the procurement of subcontractors. The sustainable purchasing 

initiatives are expected not that effective for the other purchasing categories, as the small number of 

potential suppliers makes the commercial position of Vos Logistics relatively weak.   

To sum up, the advice is to implement a sustainable purchasing only for the procurement of spot 

charters. For the other purchasing categories, it is recommended to use a sustainability format during 

tender procedures to decide which supplier is most sustainable.  

In which way can sustainable purchasing initiatives lead to a measurable improvement of the 

sustainable performance of Vos Logistics? 

The function of the earlier described sub research questions is to answer the initial key research 

question. The answers on the sub research questions highlighted two sustainable purchasing related 

implementable actions that will probably lead to a reduction of Vos Logistics Carbon Footprint. 

However, this answer does only provide an expected improvement and not a measurable 

improvement as stated in the key research question. It is currently impossible to measure the 

improvement in terms of carbon emissions, as Vos Logistics is currently not measuring carbon 

emissions per shipment. When the carbon emissions per shipment are known, it will be easier to 
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measure the effect of (purchasing related) sustainable improvement. However, Vos Logistics will be 

still dependent of the information provided by suppliers about the carbon emissions of their product.  

6.2 Research contributions 
This study fills a large gap in academic literature of sustainable purchasing. Sustainable purchasing for 

LSPs is currently not covered within existing academic literature. Sustainable purchasing initiatives are 

already described in academic literature, but this literature mainly focusses on manufacturing 

companies. However, Logistics Service Providers are providing services, which makes the purchasing 

process completely different. 

A first contribution to literature is a model for LSPs, to determine the current stage of adoption 

regarding sustainable purchasing. A general model to determine the stage of adoption is already 

present in current literature. However, this model does not fit to those companies that deliver services 

instead of products. The suggested model, as described in Chapter 2.1.4 is created specifically for 

those companies that provide services and is therefore applicable to LSPs 

A second contribution to literature is research on sustainable purchasing for the procurement of 

transport services performed by truck, train or boat. The performed research provides guidance for 

LSPs on how they can take into account both economic and environmental aspects while purchasing 

these transport services. It is recommended to LSPs to include the expected amount of carbon 

emissions as a selection criterion. Subsequently, it is important to continuously monitor and analyze 

the carbon emissions of these subcontractors. All in all, the performed research helps service 

providing companies, LSPs in specific, to improve their sustainable performance using sustainable 

purchasing.  

6.3 Recommendations 
The answers on the research questions, as described in Section 6.1, already provided several 

recommendations for Vos Logistics to improve its sustainable performance. Besides this, the 

performed research provided also several other insights into the current sustainable performance of 

Vos Logistics. The interviews with employees, customers and suppliers mad clear that Vos Logistics is 

currently performing above average regarding sustainability. However, it is important for Vos Logistics 

to keep innovating, to maintain its competitive position regarding sustainability. Therefore, also other 

opportunities to reduce carbon emissions have been researched. This additional research leaded to 

three additional solutions for Vos Logistics to reduce their carbon emissions.   

1. Develop and implement a heat map tool, which helps to optimize Vos Logistics’ transport 

network 

2. Develop and implement a multimodal transport tool, which provides guidance for the 

selection of the most sustainable multimodal solution 

3. Register carbon emissions per shipment in Transport Management System, this helps to 

quantify the benefits of sustainable solutions 

It is strongly recommended for Vos Logistics to implement these solutions at the same moment as the 

two purchasing related solutions. These five proposed solutions are based on Vos Logistics current 

situation and are immediately implementable. For the future, it is recommended for Vos Logistics to 

closely collaborate with their truck suppliers. Since upcoming innovations, as electric trucks and 
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autonomous driving, shall change Vos Logistics’ Carbon Footprint, if these innovations will make it to 

the market.  

Implications for Logistics Service Providers 

The research project has been performed for Vos Logistics, which means that the above described 

recommendations are all specifically drafted for Vos Logistics. However, the research also has several 

implications for Logistics Service Providers in general. This section provides more insight into these 

implications.  

The performed interviews with customers, as described in Section 4.2.2, shows that Vos Logistics is 

performing above average regarding sustainability. This implies that other LSPs are probably in a lower 

stage of adoption of sustainability. Therefore, it is recommended to these suppliers to further develop 

their sustainable performance before integrating sustainability into their purchasing activities. When 

a LSP has reached at least stage 3 of the sustainable adoption model by van Weele and van Tubergen 

(2016), the research findings are also useful for this specific LSP. However, there are several points of 

attention for a successful implementation of these recommendations. It is important that such an LSP 

operates in approximately the same market, with corresponding transport activities, as Vos Logistics. 

For example, it is important that such an LSP makes use of road transport performed by 

subcontractors. Otherwise, the implementation of sustainable procurement of transport services, 

which is an essential part of the recommendations, is no longer relevant. However, recommendations 

about the procurement of equipment and multimodal solutions could always be relevant for LSPs that 

are willing to purchase in a more sustainable matter.  

An additional recommendation for other LSPs is a close collaboration with truck suppliers. Namely, 

interviewed truck suppliers mentioned that other LSPs are not that actively informing about 

sustainable solutions as Vos Logistics. A close collaboration between LSPs and truck suppliers is 

especially important, as upcoming innovations could reduce the carbon emissions drastically if they 

reach the market. 

6.4 Future work & limitations 
Section 6.3 has provided several recommendations for specifically designed for Vos Logistics, to 

reduce their Carbon Footprint. However, these recommendations are less relevant for other Logistics 

Service Providers, as they are specifically designed for Vos Logistics. Therefore, it would be a valuable 

contribution to existing literature if research would be performed on the contribution of sustainable 

purchasing for Logistics Service Providers in general. This research can help to find out if another form 

of sustainable purchasing will be valuable for Logistics Service providers that are structured another 

way as Vos Logistics. This will may lead also lead to new opportunities for Vos Logistics to improve 

their sustainable performance by sustainable purchasing initiatives.  

Another improvement of the performed research will be a model, which predicts the expected effect 

of a purchasing decision. This way, the purchasers have a more precise tool to decide which product 

is most sustainable. Unfortunately, the interviews with truck suppliers made clear that they are 

currently not able to provide detailed information about expected carbon emissions per product.  

When this tool is developed in the future, it will be interesting to include the indirect carbon emissions. 

Indirect carbon emissions are currently not included in the analysis of Vos Logistics’ Carbon Footprint. 
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However, when Vos Logistics’ direct Carbon Footprint has been optimized, it can be interesting to 

include the amount of carbon emissions emitted during the production process.  

The relatively low amount of respondent per respondent group is a limitation of the performed 

research. This would may provide more insight into (purchasing) related opportunities to reduce Vos 

Logistics’ Carbon Footprint. However, the research design is explorative with semi-structured 

interviewed, so the number of respondents is less important. 
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8. APPENDICES 

8.1 Appendix A: Expenditures Vos Logistics 2011 
This Appendix provides more information about the expenditure categories of Vos Logistics as 

researched during a spend analysis performed in 2011.  

Table 23: Spend analysis Vos Logistics 

Categories % of total 

Vehicle Purchases & Rentals 34% 

Fuel 21% 

Transit 20% 

Fleet Management 9% 

HR & Resourcing 5% 

Facility Management 5% 

Finance 2% 

Professional Services 2% 

Telecommunications 1% 

Insurance 1% 

IT 1% 

Other 1% 

Total 100% 
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8.2 Appendix B: Calculations Carbon Footprint Vos Logistics 
This appendix provides more insight into the data used to calculate Vos Logistics’ Carbon Footprint, 

data has been gathered from Vos Logistics’ internal sustainability reporting.  

Table 24: CO2 emissions per transport activity 

   

Table 25: Percentage of loaded kilometers road transport 

 Cargo Bulk LS 

loaded kms 41,172,003 22,385,718 23,096,489 

total kms 49,283,054 32,942,928 27,285,012 

% kms loaded 84% 68% 85% 

Table 26: Number of travelled kilometers per shipment 

 Loaded kms #shipments kms per shipment 

Cargo 41,172,003 74,044 556 

Bulk 22,385,718 83,177 269 

LS 230,964,889 65,628 352 

Table 27: Prediction of CO2 emission spot charters 

Cluster Execution #Shipments Kg CO2 own transport Kg CO2 Spot charters 

Bulk 

Spot 6.799 

29,598,647 2,926,984 Total 74.044 

% Spot 9,2% 

Cargo 

Spot 12.559 

36,446,544 6,482,247 Total 83.177 

% Spot 15,10% 

LS 

Spot 2.960 

21,42,718 1,012,275 Total 65.628 

% Spot 4,5% 

Total 

Spot 19.358 

87,527,908 10,421,507 Total 222.849 

% Spot 8,7% 

 

Spot charters

Rail Short sea Spot charters LS Bulk Cargo Total

Total Kg CO2 2808779 5657536 10421506 21482717 29598647 36446544 106415729

Tonne-km 127671791 353596040 N.A 554315734 584990664 990461326 N.A

CO2 per ton-km 0,022 0,016 N.A. 0,0388 0,0506 0,0368 N.A

Contribution kg CO2 (%) 3% 5% 10% 20% 28% 34% 100%

10% 100%

100%

Multimodal Own trucks

8%
82%

18%
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Table 28: Carbon Footprint of Vos Logistics' transport activities 
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8.3 Appendix C: Interview Guides 

Interview guide internal and university expert interviews: 

Introductie van onderzoek 

- Voorstellen: Afstudeeropdracht vanuit Technische Universiteit Eindhoven 

- Praktische informatie: Interview wordt anoniem verwerkt, duur +/- 45 minuten, toestemming 

vragen om op te nemen 

- Doel interview: Ontdekken wat klanten belangrijk vinden op het gebied van duurzaamheid als 

ze bij Vos Logistics inkopen.  

- Scope onderzoek: Duurzaam inkopen met een focus op CO₂ uitstoot van transport activiteiten 

Door middel van literair onderzoek zijn een aantal duurzame inkoop initiatieven geselecteerd, 

weergegeven in het bijgevoegde conceptuele onderzoeksmodel. 

1. Wat vind u van het opstellen van een Code of Conduct/ Requirements voor leveranciers? 

2. Wat vind u van het investeren in interne trainingen en opleidingen om inkopers meer bewust 

te laten maken van de mogelijkheden van duurzaam inkopen? 

3. Wat zou u vinden van het monitoren van leveranciers op duurzame prestatie indicatoren? 

e.g. Carbon Dashboard, Supplier code of conduct violations, percentage of sustainable 

suppliers 

4. Wat zou u vinden van het invoeren van een nauwere samenwerking met leveranciers op het 

gebied van duurzaamheid?  

e.g. Supplier quality insurance programs, supplier compliance to local requirements 

and supplier sustainability audits 

De inkoop categorieën die ik in mijn onderzoek mee neem zijn de volgende: 

- Banden 

- Boot/trein contracten 

- Brandstof 

- Trucks/trailers 

- Subcontractors 

5. Welke invloed denkt u dat de verschillende inkoop categorieën hebben op de effectiviteit van 

een bepaald initiatief op het gebied van duurzaam inkopen? 

6. Hebt u verder nog suggesties voor het verduurzamen van de inkoopactiviteiten? 
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Interview guide customers 

Introductie van onderzoek 

- Voorstellen: Afstudeeropdracht vanuit Technische Universiteit Eindhoven 

- Praktische informatie: Interview wordt anoniem verwerkt, duur +/- 45 minuten, toestemming 

vragen om op te nemen 

- Doel interview: Ontdekken wat klanten belangrijk vinden op het gebied van duurzaamheid als 

ze bij Vos Logistics inkopen.  

- Scope onderzoek: Duurzaam inkopen met een focus op CO₂ uitstoot van transport activiteiten 

Carbon Footprint reductie 

1. Hoe presteert Vos Logistics op het gebied van duurzaamheid ten opzichte van andere 

logistieke dienstverleners? 

- Maakt u gebruik van LNG? 

o Wat zijn beperkingen om (op bepaalde trajecten) hier geen gebruik van te maken? 

- Maakt u gebruik van intermodale oplossingen? 

o Wat zijn beperkingen om (op bepaalde trajecten) hier geen gebruik van te maken? 

2. Wat zie je andere logistieke dienstverleners doen op het gebied van CO₂ reductie? 

3. Wat zouden volgens u oplossingen kunnen zijn om de Carbon Footprint van transport 

activiteiten te verlagen? 

Indien weinig oplossingen genoemd worden, naar volgende categorieën vragen: 

- Rolweerstand 

- Multimodaal 

- Brandstof type 

- Rijgedrag 

- Type motor 

- Subcontractors wegtransport 

4. Zou het voor u nuttig zijn als Vos Logistics de CO₂ uitstoot per trip aan u zou kunnen mede 

delen? 

Duurzaam inkopen 

5. In welke mate houdt uw bedrijf rekening met duurzaamheid (CO₂) bij het inkopen van 

producten/diensten? 

a. Maakt uw bedrijf gebruik van een Code of Conduct naar leveranciers? 

b. Vraagt uw bedrijf naar de CO₂ uitstoot van uw leveranciers? 

c. Monitort uw bedrijf haar leveranciers op het gebied van duurzaamheidscriteria? E.g. CoC 

overtredingen, CO₂ reducties 

d. Houdt uw bedrijf sustainability audits bij haar leveranciers?  

6. Zou u verder nog suggesties hebben voor het verduurzamen van de inkoopactiviteiten van uw 

bedrijf? 
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Interview guide suppliers  

Introductie 

- Voorstellen: Afstudeeropdracht vanuit Technische Universiteit Eindhoven 

- Praktische informatie: Interview wordt anoniem verwerkt, duur +/- 45 minuten, toestemming 

vragen om op te nemen 

- Doel interview: Ontdekken welke ontwikkelingen m.b.t. CO2 reductie er op dit moment 

gaande zijn op de truck markt  

- Scope onderzoek: Duurzaam inkopen met een focus op CO₂ uitstoot van transport activiteiten 

Kernvragen 

1. Welke innovaties zijn er de afgelopen tijd op de markt gebracht om de CO2 uistoot van een 

Truck te verlagen? En hoeveel CO2 reductie heeft dit opgeleverd? M.b.t. aerodynamics, 

motortype, alternative fuels, software etc.  

- Alternative brandstoffen 

- Aerodynamics 

- Software 

- platooning 

2. Zijn er op dit moment binnen uw bedrijf  innovaties in ontwikkeling die in de nabije toekomst 

tot CO2 reducties van de nieuwe trucks kunnen leiden (< 3 jaar)?  

3. Welke mogelijkheden ziet u voor het reduceren van de Carbon Footprint van trucks vaor de 

verre toekomst (> 3 jaar)? 

4. Neemt uw bedrijf op dit moment deel aan initiatieven die CO2 reductie op een systeem level 

bekijken? E.g. platooning, aerodynamics of truck + trailer als één systeem, software om 

rijgedrag te analyseren? 

5. In hoeverre speelt (toekomstige) wetgeving met betrekking tot CO2 reductie een rol bij het 

ontwikkelen van nieuwe trucks? 

6. In hoeverre geeft uw bedrijf  haar klanten inzicht in de CO2 bij de aanschaf van nieuwe 

producten?  

7. In hoeverre geeft uw bedrijf haar klanten inzicht in de indirecte uitstoot (tijdens productie) van 

haar producten? 
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8.4 Appendix D: Invitation mail for interviews 
Subject: Interview for a research project on the opportunities of sustainable purchasing 

Dear…, 

My name is Gijs Brans and I am studying at the Eindhoven University of Technology. I am currently 

graduating at Vos Logistics on the topic sustainable purchasing. For my research project I am searching 

for opportunities to further expand the sustainability policy of Vos Logistics into their purchasing 

activities. As a start of my research project I performed desk research on both sustainable purchasing 

initiatives and the current purchasing processes of Vos Logistics. As a next step of my research I want 

to validate my desk research findings with external parties related to Vos Logistics. Therefore, I would 

like to conduct some interviews. The main topics within this interview will be: 

- The current sustainable performance of Vos Logistics and possibilities to improve this 

performance 

- Sustainable purchasing initiatives and their contribution to the sustainable performance of 

Vos Logistics and their stakeholders 

It would be very helpful if you would participate in my research, as the voice of the customers of Vos 

Logistics is very important to improve their sustainable performance.  

The expected duration of the interview is about 45 minutes and is preferably performed face to face 

or otherwise by a telephone call within the month June. The conversation will be recorded (when 

interviewee agrees), but the results of the interviews will be made anonymous for the publishable 

report.  

Can you let me know which date and place suits best for you, if you are willing to participate? 

 

Kind Regards, 

Gijs Brans 

E-mail: gbrans@voslogistics.com 
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8.5 Appendix E: Ethical Code Vos Logistics 
Figure 18, Figure 19 and Figure 20 show Vos Logistics’ Ethical Code, which is currently throughout the 

whole organization.  

 

Figure 18: Vos Logistics' internal Ethical Code 1/3 
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Figure 19:  Vos Logistics' internal Ethical Code 2/3 
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Figure 20:  Vos Logistics' internal Ethical Code 3/3 
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8.6 Appendix F: Brand evaluation on sustainability 
Table 29 represents a standard format for tender procedures that can be customized per purchasing category. Table 30 describes the influencing factors per 

purchasing category and the corresponding weight factors. With the additional information of Table 30, the template can be used for the tender procedure 

of a specific purchasing category.  

Table 29: Evaluation format sustainability criteria tender procedure 

Supplier Influencing factor Sustainable 

solution 

Advantages Carbon Footprint 

reductions (%) 

Additional 

costs 

Score (s) Weight 

factor (wf) 

Total score 

(s x wf) 

Brand 

score  

Supplier A 1. Aerodynamics         

2. Rolling resistance        

3. Load efficiency        

Supplier B 1. Aerodynamics         

2. Rolling resistance        

3. Load efficiency        

Supplier C 1. Aerodynamics         

2. Rolling resistance        

3. Load efficiency        

Supplier D 1. Aerodynamics         

2. Rolling resistance        

3. Load efficiency        
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Table 30: Influencing factor per purchasing category 

Purchasing category Influencing factor Expected 

CO₂ impact 

Corresponding 

weight factor 

1. Truck Rolling resistance Low 1 

Fuel type High 3 

Type of diesel motor Low 1 

Driving behavior Medium 2 

Aerodynamics Low 1 

2. Trailer Aerodynamics  Low 1 

Rolling resistance Low 1 

Load efficiency Low 1 

3. Tires Rolling resistance Low 1 

4. Fuel Fuel type High 3 
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8.7 Appendix G: Calculations multimodal routes 
This appendix provides more insight into the possibilities of multimodal solutions from A (Origin) to B 

(Destination), as shown Figure 21, Figure 22 and Figure 23. These tables provide several trips with 

possible multimodal route options. Actual data of Vos Logistics’ Transport Management System has 

been used to calculate the indices. Figure 24 shows the underlying factors used to get the desired cost 

and carbon emissions indices. At last, Table 31 enumerates the assumptions made to calculate costs 

and carbon emissions.  

 

Figure 21: Route options multi modal solutions 1/3 
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Figure 22: Route options multi modal solutions 2/3 
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Figure 23: Route options multi modal solutions 3/3 

 

Figure 24: Template for route options multi modal solutions 

Table 31: Assumptions made to calculate costs and emissions 

Assumptions 

Costs road transport 0,95 euro per km 

Fuel consumption 1:3 

Weight: 24 ton rail, short sea 20 ton 

Actual prices boat/train transport 

 

 

 

 

 


