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Abstract  

 

The ‘City Logistics’ activities are contributing to traffic congestion and 

accumulating to environmental challenges, such situation has prompted the 

creation of urban consolidation centre (UCC), as a multimodal logistics park 

facility in the outskirts.  

The relocation of business from city to the outskirts requires the evaluation 

and assessment of the key factors in order to make the better decisions.  

However, no relocation decisions evaluation model has been found, neither its 

application on the case company to find the effects of relocation on the 

logistics firms. 

This study is aimed at developing a general business relocation model that can 

be used by logistics firms to evaluate the effects of their relocation.  The 

model is a decision making tool.   

Application of the model before the relocation, help’s in decision making. 

Therefore, this research study focuses on developing a general model 

involving selected important factors that can be considered by logistics firms 

to evaluate the effects of relocation.  

The results for this research were analysed using the qualitative method, 

predominantly literature review, factors were applied on the case company.  

The DHL’s relocation scenario from Gävle city centre (Näringen) to the 

proposed Tolvfors Logistics Park (outskirts), relocation led to transport cost 

and drive-time reductions, along with efficiency improvements. The 

evaluation model has been developed, have likewise presented the drivers of 

relocation, and factors that logistics firms can consider for relocation’s 

possible outcome. 

 

Keywords: Business relocation model, city logistics, urban consolidation centre, case 

study, DHL Gävle, Tolvfors, Sweden.  
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1 Introduction 

It is expected that European countries experience a significant increase in the rate of 

congestion in the coming decades due to freight transportation activities which are 

to be increased by 40% in 2030 and over 80% by 2050 European commission 

(2011). 

While Kiba (2017) has also raised the concern about the need to improve the urban 

transportation planning in order to reduce the congestion. This has made 

researchers like Dablanc (2014) to raise concern about the relocation of logistics 

firms and also the negative consequences of the relocation of logistics firms to the 

suburban area. The methodological issues of logistics firms facilities and its location 

in suburban Woudsma et al. (2016). While Aljohani and Thompson (2016) 

evaluated the impact of relocation on how to reduce the delivery lead time. There 

have been different kinds of challenges that may arise due to the undesirable effects 

of the relocation of logistics firms on the economy, and it is better to consider 

assessment of all projects plan before implementation (Gonzalez, 2018). Roca and 

Estrada (2012) have considered a research study in the area of cities economy 

growth, which is the logistics freight distribution, and have approached evaluating 

the logistics system problems with a possible solution of relocation. To achieve the 

relocation of logistics firms, even though there are several researchers that have 

evaluated several factors associated with the relocation of logistics firms (Sakai et al., 

2016). The selection and assessments of some relocation factors on any case study 

will better complement existing researches.  

There are no basic structure/ model i.e. containing the key factors in evaluating the 

relocation effects for logistics firms. According to Van Dijk and Pellenbarg (2000) 

basic model is important, because it will assist decision makers to determine the 

effects of a relocation action. Adding to that, Paddeu (2017) motivated the creation 

of an urban consolidation centre and can be in the city outskirt for Logistics firms to 

relocate. This was also driven by the research of Faure et al. (2016), that an urban 

consolidation centre is a solution to the City Logistics problem; using an economic 

parameter of cost, to evaluate the benefits of urban consolidation centre. Whereas, 

Muñuzuri et al. (2005) also identified several initiatives and a consolidation centre as 

a solution for City Logistics issues,  

However, solutions lack overview from logistics company perspective: While it 

solely focuses on policies regulation in order to solve the urban logistics transport 

issues and their negative impact on the city logistics. 
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1.1 Purpose 

 

To evaluate the relocation of logistics firm DHL based in Näringen (Gävle city 

centre) towards the dedicated facility in the Tolvfors the outskirts of Gävle,  

First by developing business relocation model containing the key factors, and then 

by evaluation and analyses of the key factors in the DHL context.  

 

Research Question 

 

What are the key factors for decision making to better evaluate relocation of 

logistics firm out of the city centre to the outskirts? 
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2 Literature Review 

 

2.1 City logistics  

 

Ogden (1992) described that distribution of freight in urban areas and associated 

issues like how to reduce the adverse effects, achieving better economy, and most 

importantly securing the transport efficiency, are the motivations behind the city 

logistics. Taniguchi et al. (1999a) defined the ‘City Logistics’ as the process of full 

and total optimization of logistics and transport actions in the city areas while 

making sure traffic congestion and fuel consumption is the minimum.     

City Logistics falls under the operations research and transportation science domain, 

to design a model for city logistics is described as a complex and detailed oriented 

process, requiring in-depth planning and optimise model for distribution, very 

challenging condition and an opportunity too at the same time (Munuzuri et al., 

2012).  

According to Crainic et al. (2009) researchers have done several studies to reduce 

the impact of transportation over city life, and two most important parameters 

frequently used for control within the freight vehicles are: 

 Numbers of vehicles 

 Dimensions of vehicles operating in the city 

Improving the efficiency of freight movements and reducing the number of empty 

vehicle kilometres will lead to less negative impact from city logistics and costing 

less economically for the businesses. Benjelloun and Crainic (2008) says the most 

important idea is to look at the freight vehicles in the city as the components of an 

integrated logistics systems and not considering each shipment, firm and vehicle 

individually. It is from this background that city logistics term is created and it is 

based on consolidation of loads and coordination of freight transport in the city.   

According to Stock et al. (2000) Logistics integration is defined as the actions that 

coordinates the flow of products from supplier to the customer throughout the 

chain.  
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It is not easy to see the whole chain of logistics as the integrated logistics system 

(Stanley, 2014), as it requires the broad set of skills and management knowledge to 

deploy and run such system smoothly (Crainic et al., 2009). According to 

Ambrosini and Routhier (2004); Crainic et al. (2009) city logistics main issues are 

less load on the trucks, a high number of empty trips, traffic and parking regulations 

are the hurdles impeding the smooth operations of city logistics. 

Streamlining and integration are proposed as the better option leading to smaller 

numbers of trucks travelling in the city and those fewer trucks carrying the full load 

Crainic et al. (2009).To fill the trucks with full load specific more in-depth 

knowledge of the different aspects of distribution and planning is required (ibid). 

Consolidation of loads is described as the cargo by the different shippers and carriers 

within the same vehicles (Munuzuri et al., 2005), thus avoiding the general practice 

of one carrier and one cargo to one destination, such practice will lead to the more 

costs more trucks and more empty truck space. Instead of sharing the load results in 

a cost saving and maximum usage of truck loading space (Tyan et al., 2003). 

Crainic et al. (2012) highlights the significant benefit of a better-managed city 

logistics consolidation regarding trucks usage (high) and the numbers on the city 

roads (low). The current problems further highlighted in city logistics by the 

Gebresenbet and Ljungberg (2001) in their research completed on the Swedish 

industrial town of Gothenburg; the following results come forth: 

 The small size of deliveries and many stops by the trucks on the way to retail 

shops. 

 Many transport operators engaged in deliveries. 

 The time of the deliveries arrival is not proper for the retailers as they prefer 

the other times. 

 Low truck utilisation, empty floor space in the trucks is a measure 

drawback. 

 

According to Crainic et al. (2009) the above city logistics problems fall under the 

coordination of freight, the coordination is very important for effective delivery of 

the loads in consolidated shipments to the customer. The major hurdle to be solved 

in the coordination of the vehicles is the time synchronization of vehicles, while the 

whole chain and network must be examined to decide which route leading to the 

outskirt terminal and city terminal is optimum (Crainic et al., 2009). 
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Moreover, Gebresenbet (1999) mentions that optimum route does not necessarily 

mean the shortest distance to the customer, but it somewhat depends on the 

urgency of time for the delivery to the customer. Generally retailers and restaurants 

are prioritized over schools and nurseries, that too could change depending on the 

experience of the driver and they may decide to deliver in schools earlier then 

retailers and restaurants if they located close by Gebresenbet (1999).  

However, the route selection is one of the essential aspects that affect the cost of 

transportation, other aspects that can help reduce the costs when better strategies 

are deployed include consolidation of the load.  

Crainic et al. (2009) have suggested establishing two terminals one in the city centre 

and a primary terminal at the city outskirts, with transhipments performed at the 

outskirts and particular trucks assigned for each terminal, it has been acknowledged 

that solid methodology is missing to plan the process.      

It has been noted (Crainic et al., 2012; Fontaine et al., 2017) that the similar 

distribution strategy named 2-tier city logistics (2T-CL), which is particularly 

considered the challenging and complex from operational and planning point of 

view, because of doubling of the facilities and transport fleets involved.  

Crainic et al., (2004) has described the 2-tiered benefits, such as  

 Reduction in truck numbers in the city 

 Reduction in noise 

 Reduction in air pollution 

Further it said that establishing the intermodal terminals close to the city eliminated 

the necessity to perform the transfer of load activities inside the city Crainic et al., 

(2004). 

Some of the critical dimensions for effective distribution are: planning and 

forecasting, providing the valuable insight into the season and year ahead, as it does 

impact the design of the service network.   

Stathopoulos et al., (2012) have identified the key stakeholders of the urban freight 

distribution as customers, local government, logistics companies, shops and 

residents of the city. As it is apparent from the diverse set of stakeholders involved, 

it is not uncommon that their interests are opposing to each other’s. In particular 

residents are concerned about the environment and logistics companies about their 

economic gains and expanding profits. 



 

 

6 

(Lindholm, 2010; Macharis and Melo, 2011) mentioned that among all the 

stakeholders, the knowledge of urban freight transport is low, there is a lack of 

awareness regarding how freight transport works and what are the problems area 

that needs to be addressed, it is also acknowledged that there are no dedicated 

freight issues departments in municipalities, however developed countries has the 

useful data on freight traffic in urban areas, but the planning is only focused upon 

traffic optimisation.  

Regarding challenges, cities face from urban distribution is the running of half-

empty trucks, in Uppsala city alone Gebresenbet and Ljungberg (2001) reported 

that almost 97% of trucks were running empty in one direction; such phenomena 

was also observed by Cardenas et al. (2017) that after the last delivery truck was 

travelling empty to the terminal. Unnecessarily burdening the city roads creating 

congestion, but above all, costing carrier heavily regarding time and low utilization 

of the truck.  

Similar challenges were identified in Japan by Taniguchi et al., (1999) that urban 

freight transportation add to traffic issues which were: increase in congestion due to 

heavy trucks driving down on the narrow city roads to deliver even more faster and 

with higher frequency, secondly, pollution issues, as the large heavy diesel trucks 

were significant source of pollution in the city traffic particularly creating noise, air 

pollution and vibration. 

 

2.2 Transport Optimization 

  

Crainic et al. (2004) mentioned two important aspect of fuel efficiency, age of the 

truck and driver’s behaviour. It was stated that new trucks are more fuel efficient 

compare to the older models, as the technology keeps improving, the new 

generation of the truck engines become more fuel efficient, while the driver’s 

behaviour also plays important role in the reduction of fuel usage, therefore, 

driver’s training and monitoring plays an important role (Crainic et al., 2004). 

Thong et al. (2007) mentioned that there are software programs for fleet- 

management that would collect the data on speed of trucks, fuel used, and 

kilometres (km) travelled in real time via GPRS, SMS, also providing the location of 

the trucks; such important real time data help the logistics companies to make 

decisions about the routes based on the collected data, in order to achieve the cost 

savings by selecting the optimum route and to avoid congestion. Additionally, new 

assignments for drivers and maintenance alerts are also generated via the software.   
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Speed is essential factor in fuel efficiency, keeping the max speed at 100 km/h is the 

measure that saves the most fuel; therefore transport strategies for HGV with more 

extended stretch on highway save more fuel then truck travelling smaller distance 

with low speed in city streets (Barnes and Langworthy, 2003). For further 

improvements, benchmarking with other transport companies is a standard practice 

exposing the drawbacks of the firms and measure the efficiency compared to other 

firms in a similar situation (Barnes and Langworthy, 2003).   

Routes are delivery paths used for delivering items to the customer or to collect an 

item, however it is not straightforward to solve the route issues, they are dependent 

not only over the geographic and road network choices, but also on the customer 

preferences, as certain customer may require delivery at a specific time-window or 

in a particular size of the vehicle, due to loading unloading constraint at the delivery 

point (Eglese and Black, 2010). 

Therefore transportation has time, distance, cost as critical dimensions, while 

reduction in time and distance reduce the costs, this makes transportation very 

exciting area for optimisation and cost savings.  

 

2.3 Urban Consolidation Centres 

 

According to Browne et al. (2005) the central idea behind the urban consolidation 

centres (UCC), see figure 1 below, is that heavy goods vehicles (HGV) travelling 

long distances never need to enter the urban areas: it is a connection and meeting 

point between the HGV’s with load meant for the retail parks, shops and offices, 

more like a transit point. Crainic et al. (2011) highlighted the significant benefit of a 

better-managed city logistics consolidation as, high trucks usage, and low number of 

trucks, on the city roads. 

There are several interchangeable terms used for UCC like, transhipment centre, 

consolidation centre, logistics centre and urban distribution centre among others. 

Cheong et al. (2007) proposed the idea, to reduce the total logistics costs in the 

network, meaning strong decisions are required on the numbers and locations of the 

hubs in the network, for combining shipments into a single more effective and 

coherent cargo. 
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Therefore, location appears as the important aspect for the efficient operations of 

the hubs, finally to achieve the goal of reduction in total logistics costs in the 

network. The hub or the consolidation terminal’s strategy is mainly used by the 

electronic goods manufacturers to lessen the cost of their vast inventory and rapid in 

the outgoing shipments of electronics as a result to demand being so high and 

shorter usage time by the customers. YCH a 3PL provider in Asia is mentioned as an 

example of consolidation terminal user to combine and consolidate the several 

shipments of the multiple suppliers and then ship them together to the factory of the 

company Motorola, rather than separate deliveries as practised earlier. 

 

Figure 1. UCC in Germany Deutsche Post AG. (Allen et al., (2007) BESTUFS 

Good Practice Guide on Urban Freight Transport) 

 

2.4 Warehouse Location decision 

 

Warehouses are pivotal part of the modern supply chains and perform critical role in 

the success and failure of companies; in distribution warehouses and distribution 

centres, important distinction is accumulation consolidation of products from many 

points and directions to the central warehouse location; while warehouse perform  

different function like receiving goods, storage, order picking, packaging, sortation 

and shipping (Frazella, 2002).  

The importance of the warehouse location is well highlighted by researchers, 

making location relationship with competitive advantage, Karmaker and Saha (2015) 

says that warehouse location has also become the competitive advantage, a location 

that provides faster response time, and efficient operations is better placed at 

meeting the needs of the customers.  
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Therefore, the selection of the warehouse location process, was classified as the 

disorderly process requiring details and attention in making the right choices, as the 

minute selection lapse, can lead to massive losses (Raut et al., 2017). 

Whereas, warehouse site selection decision described by Korpela and Tuominen 

(1996) as a decision having significant long-term implications on the related 

services, especially on transport; the type of market to be served, and the levels of 

service, not least the complicated process of warehouse selection involves qualitative 

and quantitative criteria.   

In terms of location of the warehouses, historically freight terminals and warehouses 

tended to be close to city centres and rail stations, however in contrast nowadays 

the space of the warehouse is more important than being close to the city centre and 

railway stations, additionally logistics facility close to highway networks and 

seaports and airports is more attractive for the logistics companies, (Dablanc and 

Ross 2012). 

Sakai et al. (2016) highlighted that without carefully examining the origins and 

destination of shipments to logistics facility, transport distances would increase. In a 

search for optimal location of the logistics centre between Kyoto-Osaka roads 

network (Taniguchi et al., 1999) used the queuing theory and nonlinear 

programming techniques and reached the conclusion that most optimal location 

would be highway near the cities, primarily due to heavy load of traffic on the 

smaller roads of the city compared to the highway, resulting in higher cost of 

transportation, further congestion reduction on the roads lead to the decrease of the 

transportation costs.    

2.5 Regulations and Policy 

 

Regarding traffic management, legislation and restrictions are in place across Europe 

for the operations of the different types of vehicles categories in the city centres; the 

main reason behind it is for better traffic management, creating parking space, 

(Wolff, 2014) generally every city around the world would apply, in the city centre, 

street access restrictions and the movement of trucks for loading unloading, see 

Table 1. 

Russo and Comi (2010) states city traffic regulations regarding the movement of 

logistics transport in the urban area will affect the logistics firm and their operations 

significantly, including its effects on change of location, distribution preferences and 

need to comply and apply for permits in order to operate smoothly in the city; these 

measures add time and costs in terms of managing the changes, but at the same time 

permits generate revenue for the city authorities as well. 
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In this context we like to present a successful example of UCC, from policy point of 

view out of many. Browne et al. (2005) mentions that in historic Siena town of Italy 

with narrow roads limited traffic zone (LTZ) was established. Delivery of goods by 

trucks is allowed only in the morning and afternoon time slots, see figure 2 and 3, 

however the electric vehicles were exempted from time restrictions and were free 

to enter the narrow town street un-restricted. 

In order to have the control and oversight, a special urban area logistics company 

was established, to coordinate and control the changes in the urban distribution, two 

UCC were built, one for perishable goods and second for the non-perishable goods, 

there are six (6) electric vehicles of 3.5 tones, the outcome was 37% fewer fright 

vehicles travelling into the city centre. 

 

Figure 2. Restrictions on HGV signs. (Allen et al., (2007) BESTUFS Good Practice 

Guide on Urban Freight Transport) 

 

 

To improve the transportation efficiency in terms of time and cost, Sakai et al. 

(2016) mentions that by applying zoning policies alone, have limited effect on the 

efficiency improvements of the distribution trucks; while Browne et al. (2005) 

strengthen the point that the zoning alone does not work, unless and until it is 

comprehensive. See table 1 for the streets classification and restrictions type and 

table 2 for the selected cities in Europe with restrictions. The cities are selected in 

order to show the restrictions applied on the truck movement in the respective 

cities. However it should be noted that all the city centres restrict the movements of 

trucks in Europe. 
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Figure 3. Examples of road signs for HGV and loading unloading regulations.     

(Allen et al., (2007) BESTUFS Good Practice Guide on Urban Freight Transport) 

 

Table 1: City roads and streets restriction (Source Munuzuri et al., 2005 

Streets Classifications  Restriction types 

Access Roads Trucks use them to enter and leave the 

area 

Restricted access streets Only allowed for taxis, buses, trucks 

Load/unload streets 

 

Loading unloading allowed due to 

proximity, or double parking allowed 

Non-freight streets Loading unloading not allowed 

Due to the street being tiny, double 

parking not allowed 

Pedestrian streets 

 

Loading unloading banned  

 

2.6 Diesel Engine Ban  

Dablanc (2008) says In his research explained that majority of transportations fleet 

across Europe and in Sweden is diesel engine based, and emits Nitrogen Oxide, as a 

result, air quality in many cities is adversely effected, however Colvile et al., (2001) 

says over the years in western part of the Europe emissions has reduced generally. 
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However HGV and vans are directly responsible for bad air quality. As a result 

world health organization found that fine particulate reduces the nine months from 

the life of a European inhabitant; these and other serious impacts on the social and 

human life compel the European Union to pass the legislation and directives, not 

only that but on municipality level, regional authorities imposed the city centre 

wide controls, restriction and conditions on the urban freight and even on the shops 

and store making it mandatory to construct the delivery areas.  

According to (Urbanaccessregulations.eu, 2018) low emissions zones (LEZs) or as 

they are called in Swedish language Miljözon see figure 4, are operational in Swedish 

towns like Stockholm, Gothenburg, Malmo and Lund, but not yet in Gävle city. 

The LEZ are designed for the restrictions on the entry of the diesel trucks and van in 

city centre, from 1st July 2022 the Swedish municipalities will be restricting the 

entry of the diesel trucks older then the year 2014 (less then Euro 6 of European 

emission standard), and truck older than year 2009 (Euro 5) will be completely 

restricted on city roads, the hours of restrictions will be 24-hours and 365-days a 

year; with 1,000 Sek penalty for violation, and in over three years’ time from now 

on, Sweden will target all  the heavy, diesel-powered trucks and buses under the 

Miljözon laws. 

  

Figure 4. Swedish LEZ sign (Urbanaccessregulations.eu) 
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Table 2. HGV restriction types in selected European cities 

City Type of restriction Condition 

Lille 

Nice 

Lyon 

loading and unloading zones 

inside new buildings 

 

Brussels urban zoning and freight 

regulations 

 

Barcelona Industrial & commercial 

buildings > 400m2 

construct a delivery zone 

 

Paris 

 

 

Vicenza, Italy 

 

 

Bucharest 

 

 

Budapest 

 

 

Stockholm 

 

offices > 2500m2  

Shops, industrial > 500m2 

Centre open for trucks 

between 7am -09am and 14-

16 hrs, vehicles > 2,5 m 

long or > 7.5t need permit 

for these times 

>5t Lorry need permit, 

hours restriction 

 

11 protected zones and 15 

restricted zones, entry 

permit required 

 

Low emission zone  

Lorry regulations on (trucks 

> 12m long, heavier than 

3.5t and wider than 3.5m.) 

Internal delivery areas 

 

 

 

 

 

 

 

 

Cost of restricted zone 

based on weight & emission 

170e to 2700e 
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2.7 Incentives 

The authorities should be able to offer attractive incentives for the stakeholders in 

order to convince them categorically about the decision making on relocation, Quak 

et al. (2016) suggested that incentives are important in order to attract the 

companies to adopt to the measure and projects for the integrated management of 

the city, examples include financial incentives to decrees the investment over 

purchasing the electric vehicles along with charging equipment’s, tax exemptions 

and breaks, no delivery times restrictions, permission to transport overweight 

vehicles, special parking are the few incentives that can be offered to the companies, 

however Van der steen et al. (2014) pointed out that application of incentives and 

receiving the right results is more important than the selection of the incentives 

type.    

 

2.8 Renewable Energy 

 

 

Incentives for small scale, solar energy grid-connected, electricity production 

already exists in Sweden, there are value added tax (VAT) exemptions on 

equipment, and the idea is that solar panel at the real state property should produce 

more than it consumed (Skatteverket.se, 2018).  

It has to be seen whether above mentioned incentives will be applied on the 

warehousing and logistics companies, solar energy subsidies which already exists in 

Sweden can be examined to see the feasibility and gauge the attraction level for the 

companies.  

In neighbouring Germany, Solangi et al. (2011) has reported that commercial solar 

energy system are VAT exempted with19%, and grants for investments are available 

in Germany to install solar panels.  

The share of renewable energy use in industry is rising globally, in European Union; 

renewable energy directive 2009/28/EC (Eur-lex.europa.eu, 2018) provides the 

legal act that requires member states, to reach the target of renewable energy usage 

equivalent to or more than 20% share of national energy usage by the year 2020 

(Energy, 2018). Sweden an EU member state has improved well in use of renewable 

energy in last decade and is ranked well ahead compared to other member states.    



 

 

15 

There are different types of renewable energy like wind, solar, hydroelectric, and 

geothermal using those helps eliminate pollution and environmental issues like CO2 

emissions, there are massive changes in technology used in these fields and 

renewable energy is included among the primary targets of sustainable 

developments (Mazandarani et al., 2010) 

Solar is more relevant for individual businesses in terms of low operating costs the 

photovoltaic process that transforms sunlight into electricity doesn’t require any fuel 

and has no variable costs, solar is clean source of energy with limitless electricity 

even for the whole world's energy needs, and no greenhouse gas emissions are 

released into the atmosphere while solar panel create electricity 

(www3.fortum.com, 2018). 

In Sweden, solar has a minimal share as of the year 2015 total installed capacity was 

79.4 MW, a very small share even less than 1% of electricity usage out of total 

national consumption (Svenskenergi.se 2018). 

However exciting times are ahead for solar, as according to Swedish government 

plans by the year 2040 the country like to run 100% on renewable energy, 

government is offering tax waiver for solar energy producers for home usage, and 

for commercial energy suppliers as much as 98% less tax, then conventional tax on 

energy producers in Sweden (Kronsbein, 2016). 

Here it is interesting to mention the example from Finland, a company named S-

Group having 1,600 super markets and smaller outlets have made a contract in the 

year 2018 with the Fortum a clean-energy company owned by government of 

Finland to install roof-top solar panels at the forty of S-Group super-markets, 

generating 10 Megawatt of solar electricity (Fortum.com, 2018). 

In Germany, government has the ‘’Energiewende’’ policy to transform its 

electricity to low carbon and environmentally friendly energy supply. According to 

Schiermeier (2013) the target is to reduce greenhouse-gas emissions by 80% until 

the year 2050, the radical steps taken by the government is to move away from the 

nuclear energy and eight nuclear power plants are already shut in Germany and 

remaining nine left to be shut by the year 2022.  

Schiermeier (2013) has also reported that more than one million houses, farms and 

warehouses are installed with solar panels, the legal act behind Energiewende allows 

solar panels owner to sell their electricity to the grid at a fixed, elevated price.     
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Large buildings structures like convention centres, car assembly plant’s roofs and 

warehouse roofs globally are used for electricity generation using solar panels, few 

examples include Los Angeles Convention Centre with 2.21 Megawatt 

(Renewableenergyworld.com, 2018), in Zaragoza Spain General Motors assembly 

plant producing 12 Megawatts from rooftop solar, in Toledo Ohio General Motors 

plant with solar panels produce 1.8 Megawatt to provide 3 percent of plant 

electricity. 

For companies considering relocation, to a dedicated facility for logistics activities, it 

is very important measure to consider the solar panels over the rooftops for reliable 

and reduced cost of energy with no carbon emission, but also for bigger reasons like 

to diversifying the energy needs, less dependent on the grid (Quitzow et al., 2016). 

By installing solar panels on the rooftops of the warehouse, companies send the 

powerful message, to its customers and employees alike that they care for the 

environment, it improves the image in the eyes of customer and shows company 

actually values the environment not just saying it. Government subsidies and tax-

free incentives for warehousing and logistics industry installing solar panels can be a 

catalyst for relocation rush to the Tolvfors 
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3 Methods 

 

3.1.1 Research Methods 

 

In this chapter, its mentioned how this research work was approached and 

conducted, it also rationalise the reasons behind the choice of particular research 

methods, and why the authors of this research are justified in applying following 

methodologies out of many search methodologies available in logistics research field. 

This research study has used literature review to incorporate and make 

understanding of the significant factors involved in warehouse relocation from city 

to the outskirt. 

Yilmaz (2013) explain the inherent weakness in the quantitative research along with 

deductive approach that it makes the researcher gather the general and wider scope 

of results and present them in short nutshell skilfully or as an expert, and deductive 

approach providing the pre-set replay based on theory make the individuals feelings 

hidden, so it is not good to approach in terms of behaviour and attitudes 

examination.  

The approach of the researches are divided into three main types, (Lamma et al., 

1999) described abductive research approach as finding and leading to the cause of 

phenomena from the effect point. Whereas inductive research approach is described 

as making a theory from observation of phenomena, the third research approach is 

called deductive, and this is based on testing the theory, it then begins to apply the 

established / general theory on the particular case (Hyde, 2000). In this research we 

applied the abductive approach to testing the theory and applied that on to the case, 

therefore this research approach is abductive.  

 

 

 

 

 

 

 

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Yilmaz%2C+Kaya
https://www.emeraldinsight.com/doi/full/10.1108/09600030610676259
https://www.emeraldinsight.com/doi/full/10.1108/09600030610676259
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3.1.2 Qualitative methods 

 

Gay et al. (2000) Define qualitative research as ‘the collection of extensive data on 

many variables over an extended period of time, in a naturalistic setting, in order to 

gain insights not possible using other types of research, he also mentions that 

qualitative research is the accumulation of several points in a natural settings,            

(Corbin and Strauss, 2008) says any findings not reached by the statistical process or 

quantification is quality research. Qualitative research focuses on the qualitative 

phenomenon, which can be phenomena relating to quality.  

This research is qualitative because we accumulated several concepts and theories 

related to relocation of business from city to outskirts and analysed the descriptive 

data with the help of interviews. 

 

3.1.3 Literature Review 

 

It is defined by (Blaxter et al., 2006) as a critical summery and selection of the 

broadly available materials related to or the information on the given area. 

Whereas Webster and Watson (2002) described the literature review as concept-

centric that characterize the scheme of the literature review and it informs the 

reader what has been learned from it. 

This research is qualitative as its findings are based on literature review, Fink (2014, 

p 3) has provided the steps involved in literature review from selecting the topic to 

perform search on the given area with the criteria involved in order to select the 

relevant theories and in the end yielding the results after the synthesizing sees figure 

5 for more. 

1. Selecting research questions 

2. Selecting article databases, websites  

3. Choosing keywords for search 

4. Applying practical screening criteria 

5. Applying methodological 

6. Screening criteria  

7. Doing the review  

8. Synthesizing the results 
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Figure 5. Research Process  
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3.2 Case study  

 

(Yin, 2009) A case study is defined as an empirical study investigating the current 

and present phenomena in its true context, mainly when the boundaries among the 

phenomena and context are visible, understanding the precise dynamics and their 

relationships with the single set is mentioned as the primary goal of the case study 

(Eisenhardt, 1989)  

For this research single case study is chosen, the criteria to choose the case firm was 

based on two factors, firstly the case company’s operations should be based in the 

Gävle city centre, as urban location of the company effect the city life directly and 

leave the impact on the residents and traffic movements not least the urban location 

of the company come under the city traffic restrictions. 

The second criteria was that the firm should be operating in the warehousing and 

transportation sector. Fulfilling both criteria, company shall be evaluated for 

relocation assessment from city to outskirts based on economic and policy areas.   

DHL was chosen as the case company, it is an international courier parcel and 

storage provider, one of the world’s largest logistics company operating in all 

countries of the world, In Gävle city its warehouse located is significant, at Näringen 

industrial state next to the railway station and right in the middle of the Gävle city 

centre, DHL Gävle subcontract its transport fleet to three companies (Hp akeri, Sh-

transporter, Alfta Frakt), making its urban operation footprint, even more, stronger 

see figure 8. The location of the DHL warehouse see figure 6, is both convenient 

and problem depending on who the stakeholder is? For the Gävle city authorities it 

is a problem   
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Figure 6. Näringen highlighted in yellow: next to Gävle railway station. (Google 

Maps, 2018) 

 

 

Figure 7. Map of Gävle showing the area encircled in yellow where 4000 residences 

are planned to be built (Gävle municipality). 
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Figure 8. Illustrating Gävle DHL Freight Operation in Gävle centre. 

 

Mainly due to Näringen Industrial setup right in middle of city centre is making the 

Gävle city area congested as the heavy goods vehicles inbound and outbound to from 

the Näringen industrial estate using the major city arteries, secondly the DHL 

warehouse in the industrial estate is occupying the precious piece of land (gd.se, 

2017), in terms of value, as the Gävle city authorities plan to build new residential 

apartments on this land based on Swedish government projections positively 

pointing towards increased influx of residents in 10 years’ time from now on, see 

figure 7. 
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Figure 9. Location of Tolvfors in the upper left corner in the yellow oval shape 

(Source Gävle municipality Harald Knutsen) 

 

3.3 Tolvfors 

Therefore it is proposed that companies should relocate out of the city centre in 

Gävle to about 5 km away from city centre towards the city boundary at an empty 

land about 1000 ha size named as ‘’Tolvfors’’ see figure 9, located right next to the 

Gävle Norr (North) junction on the major Swedish highway E4 see Figure 8.  

300 ha have been allocated for warehousing and logistics activities see figure 10, and 

new train line passing through and 600 ha for other industries to relocate and setup 

in Tolvfors 

 



 

 

24 

 

 

Figure 10. Space allocation in Tolvfors 300 ha for warehousing and logistics   

(Source Gävle municipality Harald Knutsen) 

In the figure 9, blue coloured area shows the allocated area for the logistics activities 

in the Tolvfors Park about the 300 ha, and the straight white patch in between green 

and blue is the proposed new railway line passing through the Tolvfors, whereas 

green area is for other industries to set up their factories, workshops, retail stores 

and others. It is a Gavle city council who will plan and invest in building the park, 

selling onto the firms later on when they relocate to Tolvfors. 

 

(Yin, 2009) mentions that exploratory case study involves work in the related field 

to extract the valuable data so that questions and methods can be formed, whereas 

descriptive study is more intense because it helps to examine the case from many 

directions and unfold the many dynamics of the case,  it is more focused and in 

detail.  

Hartley (2004, p330) stated that “the explanatory case study should be an correct 

and full interpretation of the aspect and ‘facts’ of the case, however possible 

alternative should be considered and explained as well, and an outcome drawn based 

on the explanation which appears most compatible with the facts”.  

This case study is explanatory as it provide the correct and factual knowledge on the 

case and aspects related, also proving the relevant explanation on the outcomes after 

the evaluation and assessment of the case company.    
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3.4 Data Collection 

 

For this research two interviews were conducted. 

First interviewee was Mattias Jahder, site manager of DHL Gavle, have been 

working for twenty one years in different companies. His experience in logistics and 

freight transportation is immense, because of his previous positions, while working 

with UAE logistics for one year and two month as a dispatcher, and then working 

thirteen years at Gävle port as terminal manager before he joined DHL Gävle and 

currently serving for two years and eight month. 

The interview questions were drafted (shown in appendix), was sent to the Mattias 

Jahder earlier by email, this approach gives the interviewee an idea and readiness in 

order to be able to provide the required information. The interview was a semi-

structured which lasted for an average of 45 minutes (because at this time all 

questions have been asked and answered). On the same the recorded interview and 

the note taken were all analysed which form part of the result of this thesis. 

The second interviewee was named Herald Knutsen, he is the Land planning 

division executive of Gävle municipality. He has been working for thirty three years 

in the field of planning. Three years’ experience as a traffic Engineer in the 

municipality of Narvik (Norway), one year as traffic planner in NPS Samferdsel AS 

(Norway), four years as an environmental planner in Asker municipality (Norway), 

eighteen years as project manager in Trafikverket (in Gävle) and currently having 

seven years of experience as an environmental planner in Gävle municipality. 

Overseeing the planning phase of the proposed Tolvfors logistics park. A semi-

structured interview approach was used with Herald Knutsen too, interview 

questions (shown in appendix), which lasted for 50 minutes.   

These two interview were both useful by improving the researcher’s understanding 

on the case study and Tolvfors, as it helps to gain more qualitative knowledge 

through face to face. Even though each interview last for less than an hour, it proves 

to be sufficient as (Travers, 2001) have a support for short interview as a method of 

nailing concentration on the area of focus. 
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 Table 3: Summary of Methodology 

             

Case Study 

Explanatory 

          X 

          X 

Abductive           X  

Literature Review           X  

Interview 1 

 

 

Interview 2 

 

 

  DHL Gävle site manager 

Mattias Jahder 

  

Gävle Municipality 

 Land planning division executive 

Herald Knutsen 

 

                          Data Analysis Literature + interview 

 

 
 

3.5 Literature strategy:  

 

Literature was selected by the relevance, as we have to be precise in the selection of 

articles and books literature, we made sure that quality of selected article must be 

high and ideas should be clear so that concepts , theories and essential phenomena’s 

has been presented in the selected article in an enriched way. We did not limit our 

select to recent articles only, but we focused instead on articles relevance and on 

quality of knowledge.  

In Google Scholar, key words like ‘’urban consolidation centre’’, ‘’warehouse 

location’’ and ‘’urban logistics regulation’’ were searched, many articles showed up 

in the search after a quick glance at them we selected the relevant like logistics, 

transport dimension and location decision makings. For overall summery of the 

methodology see table 3.  
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3.6 Reliability validity and threats  

 

3.6.1 Validity and reliability 

This is to determine the level at which the research is dependable (Eliasson, 2010), 

and in order for this research to be generalize for other cases if need be for its 

application; the methodology procedure should be clearly narrated (Bryman and 

Bell 2015). It was a challenge that only one logistics firm was interviewed, whereas 

having multiple case study would have shift the focus to a survey which will result to 

a higher reliable analysis. Moreover one of the interview performed was from one of 

the dominant, highly competitive and rapidly growing logistics firm (DHL). While 

the other interview was from the planning department executive of Gävle 

municipality, responsible for planning of the land use of the whole municipality. The 

interview was maximize to a greater extent of having it recorded in order not to 

misinterpret the interviewee’s judgements which have made the analysis of this 

research more reliable. 

3.6.2 Threat to validity  

The threats to Validity are that, the response of the interviewee were more focused 

and limited to their organization, while other firms or municipalities that are not 

interviewed might have a different approach in answering the questions. Having 

different approaches from interviewee will actually have impact on the findings. 

Therefore larger number of interviewee and larger number of responses of 

interviewee will strengthen how the result can be generalize, provided interviewee 

fall in the relevant area of expertise. This research has avoided estimation of findings 

but rather used the theories and interviews; this can help research to be generalized 

based on valid findings (Yin, 2009). 

The researchers of this thesis have find it difficult due to impatience with other 

potential companies that cannot make themselves available for interview during the 

period of data collection. This lead to having only two interviews which involve one 

logistics firms. 

3.6.3 Threat to reliability 

The reliability threat of this research was having predominantly qualitative research 

with a limited interviewee of two people, can categories this research not to have 

sufficient evidence or enough supporting data. 
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4 Results   

 

4.1 Relocation Evaluation Model 

 

In this research, we gathered relevant concepts, theories and  knowledge in the 

urban logistics areas and found that internally, efficiency of operations and cost 

reduction emerge as the one of the most important driver for the management of 

the warehousing and logistics firms to relocate, succeeded by regulations along with 

incentives form the second motivation driver for the logistics firm to relocate out of 

the city urban area. 

Companies and managers considering the relocation move and want to find out 

more about the positive-negative effects associated with their relocation decisions, 

should be able to apply the model shown in figure 11, to get the critical results.  

There are three levels in the model, namely 

 Driver (Why)  

 Factors (What)  

 Results. 

Why drivers mentioned the two drivers, (i) regulatory and incentives(ii) Economic 

gains, they primarily determine the two areas, from wich why were determined, 

driver encopass the area of reason and motivation behind decision. 

After motivational areas have been established, we presented the what factors (i) 

location (ii) incentives (iii) consolidation, they belong to the efficiency optimaization 

and regulations areas. 

Business relocation model’s results part presents the main results in the areas of     

(i) efficiency (ii) reduction in transport costs (iii) reduction in delivery time. 

When applying business relocation model, three results areas should yield the 

positive and significant results to relocate, otherwise a negative results should 

postpone or halt the decision making on relocation. 
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Figure 11. Proposed Business Relocation Model showing key relocation factors in green, 

for decision making and evaluation. 

 

 

 

 

 

 

 

 

 

 

 

Why Drivers

• Regulations & Incentives 

• Economic Gains

What 
Factors

• Location

• Incentives

• Consolidation

Result of 
Analysis

•Efficiency & Optimization

•Reduction in Transport Cost

•Reduction in Delivery Time
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4.2 Fuel Cost Reduction 

 

In table 4 below, cost reduction is shown per day, based on the 40 HGV’s flow to 

and from the Näringen (Gävle city Centre) compared to the Tolvfors (outskirts), 40 

HGV flow were obtained from case company DHL Gävle.  

The flow was from E4 highway at the Gävle N junction, travelling to and from 

Näringen for HGV’s only. 

 

Table 4. Cost of fuel for all the DHL bound HGVs on E4-Näringen (Gävle city 

centre) sector compared to E4-Tolvfors Logistics Park sector.   

Transport 

Flow 

Direction 

Km / Day 

For 40 HGV 

Diesel Usage 

in Litre/ day 

To/ From 

Näringen 

400 1,606 

To/ From 

Tolvfors 

80 321 

Transportation 

Cost Reduction 

for DHL HGVs 

 1,285 Sek 

80% 

 

 

There are 40 HGV travelling between DHL Gävle and nearest highway E4 every 

day, since the relocation is proposed from the city centre (Näringen) to the outskirts 

(Tolvfors), and the proposed Tolvfors logistics park will be located at the highway 

E4, the distance between E4-Näringen sector in and out is 10 km, whereas the 

distance between E4-Tolvfors in and out together will be 2 km. the diesel price used 

was 16,06 Sek/L and it was assumed that HGV travel 4 km in 1 L. 

Therefore, after relocation 80% diesel cost reduction will be achieved, the table 4 

above shows the cost of fuel reduction only based on the distance reductions after 

the relocation. 
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4.3 Drive Time reductions 

The savings on drive-time in a day after the relocation from city to outskirts is 

presented below for the case company, in table 5. 

For 40 HGV's accumulated time was compared for the sectors: 

1. From E4-Näringen and back to E4 

2. From E4-Tolvfors and back to E4 

Single truck on the sector.1 takes 20 minutes, whereas on sector 2. It takes 2 

minutes, table 5. Below we present the findings. 

 

Table 5. Reductions in time distance Näringen (Gävle city centre) and Tolvfors 

Logistics Park   

  Drive Time / 

HGV in 

Minutes 

For 40 HGV / 

day in Minutes 

From E4-

Näringen and 

back to E4 

 

      20 800 

From E4-

Tolvfors and 

back to E4 

 

      2 80 

Time Reduction   720 minutes 

90% 
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4.4 Advantages of UCC 

 

The relocation from city to outskirts produce advantages for the company involved. 

There are many advantages and some disadvantages in the literature regarding the 

UCC, we have selected few that are most relevant to our case, and they are 

presented below in table 6. 

 

Table 6. Advantages disadvantages of urban consolidation centre. (Allen et al., 

(2007) BESTUFS Good Practice Guide on Urban Freight Transport) 

 

ADVANTAGES DISADVANTAGES 

1. Improved control over the stocks, higher 

availability of products and better customer 

service 

1. High setup cost 

2. Improved planning in logistics and 

distribution, flexibility to introduce the 

information systems 

2. The load may have been 

consolidated with in the 

company, therefore impact of 

UCC may be limited 

3. Significantly reductions in transportation 

costs 

 

3. Bigger UCC required variety 

of material handling 

equipment as the load also get 

diverse and very large 

4. Better regarding costs, and optimum route 

for city distribution options 

4. If UCC is not well integrated 

into the supply chain, it may 

add up the costs  

5. Value added services  

6. Competitive advantage  

7. Improved compliance with regulations and 

policies 
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4.5 Advantages of Location 

 

Location plays the central role in the logistics company operations, there are few 

advantages presented for location at highway network see table 7.   

 

Table 7. Location advantages  

 

Advantages More Detail 

Strategic location Quick access in and out of the Gävle 

city to all the directions 

Better connectivity Faster transport connections  

No congestion  Time saving and cost savings 

Space More space for the warehouse and 

expansion possibilities 

Faster turnaround time More loading / unloading gates  

reduction in loading / unloading time 

Value added services Reduction in operations cost, reliable 

and trust worthy relationships with 

customers, expanding the logistics 

services portfolio and delivery areas 

where services are provided.     
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The literature findings along with the interview, resulted in the evaluation of 

regulations and incentives, efficiency and optimisation, the results are present in 

table 8. 

The results are divided into positive outcome with symbol () and negative 

outcome with symbol  using criteria and selection sourced from the literature 

mainly. 

 

Table 8. Three factors application over the case and positive negative evaluation 

results.  

 

Factors Negative effects Positive effects Narringen Tolvfors

Location

Choice of locaion have effect on the distribution (Stevenson, 

2002) resulting to longer distance travelled (Aljohani and 

Thompson, 2016)

Consideration of highways and connectivity 

with other modes result to shorter delivery 

time (Sakai,et al., 2016)  

Last mile deliveries using various sizes of trucks irrespective of 

freight

Sharing facilities and having a collective 

consolidation of rail transport and trucks for 

last mile delivery  

Spatrtial seperation of firms can likely lead to unconsolidated 

return of mode of transport

Centralization of firms lead to consolidation of 

return modes of transport  

Lack of Diesel Ban lead to emission increase

Enforcements of diesel ban lead to reduction in 

emission  

Loose of zonning restrictions causes availability of any route for 

freight flow

HGV Zonning restrictions on congested city 

routes causes lesser traffic  

Regulations and 

Incentives

It is difficult to encourage renewable energy in a  decentralized 

logistics sytem (Mazandarani, Mahlia & Chong 2010)

Renewable energy is better shared and 

embrace in a centralized logistics system  

Application on:Assessments and discussion of effects

Consolidation
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5 Analysis and Discussion 

 

In this study, relocation factors are considered as a motive or a cause that 

dynamically influences the decision-making in relocation to the logistics park, it is 

further clarified that the factors were chosen based on the criteria of regulations and 

economic gains. The factors are shown in table 9. 

Table 9. Relocation classification   

Factors Area 

Location Economic 

Consolidation Economic 

Incentives Regulation and Policy 

 

RQ1: What are the key factors for decision making to better evaluate 

relocation of logistics firm out of the city centre to the outskirts? 

In line with the only research question, relevant literature review was presented, on 

the areas of urban logistics, warehouse location importance, urban consolidation 

centre, policy and incentives. 

First definitions were provided and then different theories and concepts along with 

challenges and best practices were presented for the each area. 

Further we identified key relocation factors as shown in table 9, key factors were 

then considered for evaluation and better decision-making in logistics company 

relocation scenario from city centre to outskirts.  

5.1 Increased Efficiency based on location 

 

Taniguchi et al. (1999) says that warehouse location is vital due to the direct impact 

on the cost of transport, as the best location for the warehouse is determined at the 

major highway network and close to junction result in the reduction of the cost.  

Based on the interview conducted it was reported that the total land size at the 

disposal of the Näringen based companies was 100 ha see table.1 in appendix, for all 

the companies combined, out of 100 ha only 1 ha (10,000 sq. m) is occupied by the 

DHL. 



 

 

36 

The current location under the use of case company is right in the centre of Gävle 

city; it is established that warehouse location in the city centre is not efficient as the 

congestion and distance are heavier and longer.  

We found in the literature review that choice of location makes powerful effect on 

the distribution, long-term costs (Stevenson, 2002; Raut et al., 2017) 

Here we like to point out toward the major flaw we found, the huge difference 

between what theory says and how actually the case company operate, theoretical 

findings says, optimum warehouse location was found to be at highway network and 

away from city centre, the DHL’s HGV should be able to avoid the congested roads 

leading into the city centre, this approach of not avoiding the congested road leading 

to the city centre is the major contributing factor behind, the congested road, and 

delays, it takes considerable time of HGV to get access in and out of the city and 

delays means cost increase, therefore choice of location at the highway network is 

found to be the most optimum instead in the city centre.     

Case company DHL was found to conflict with the theory, the warehouse is located 

in the urban area, and the only way for loaded HGV is via the congested roads of the 

city; resulting in the significant delays and consequently raising the cost of fuel and 

truck being driven for longer. In order to avert this negative outcome Dablanc and 

Ross (2012) stated that logistics firm need to choose highway location centre that 

also have inter connectivity with other facilities should be embrace, then this can 

cause relocation of logistics firms to such promising location. 

 

When we further dig into the reason behind this phenomena we found that the case 

company DHL has outsourced the transportation and distribution to third-party 

logistics companies, with the fact that they are widely distanced from DHL 

warehouse in Näringen as it shows in figure 8, the second dimension found of this 

phenomena was the DHL’s having long-term lease contract of the current 

warehouse. 

In contrast, the Tolvfors logistics park offers the desirable location option as it 

would be located right at the junction of the primary highway E4, connecting north-

south of Sweden a central location indeed. Further, providing quick access in and 

out of the Gävle city to all the directions. The off of this logistics park Tolvfors have 

helped to achieve Paddeu (2017) on the creation of the UCC which can be in the 

outskirts for logistics firm to relocate. 

According to Gävle municipality; increased and rapid freight movement is projected 

between Tolvfors and Gävle port, Tolvfors to serve as the back storage of the port is 

the hour of the need as the Gävle port volume is increasing and space is already 

short.    
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The storage point between industry in the region and Gävle port for the materials 

and goods transport onward toward the port for exports or in the backward 

direction for import.  

Regarding the location size, Tolvfors has 300 ha, combined logistics activities space 

for multiple firms, giving firms more flexibility to operate in the outskirt location.  

5.2 Increased Efficiency based on UCC 

 

Consolidation centre’s efficiency and optimization is based on the high truck space 

utilization and optimum route, (Crainic et al., 2012): (Gebresenbet and Ljungberg, 

2001) says benefits of a better-managed city logistics consolidation is about higher 

usage of the trucks and fewer numbers of the truck on the city roads, the warehouse 

in the city centre is contrary and opposite to this idea, case company DHL is 

currently based in Gävle city centre, arriving and departing HGV using city roads 

with no other route alternative.  

Thong et al. (2007) says planning route is important to avoid the congestion, the 

case company DHL has less or limited control over the planning as the decision 

regarding distribution are made by the transportation subcontractor.  

DHL runs major operation from 7pm till 7am, a time window when the flow of 

traffic is lowest. However it was observed that HGV in the day are also arriving and 

departing from their warehouse, HGV movements between the subcontractor 

terminals and DHL Näringen and from DHL warehouses to customers were 

observed as quite frequent. 

For maximum efficiency improvements, consolidation centre best works when it is 

located outside the city centre, where the load can be sorted and combined for 

better efficiency and achieving the time and cost reduction (Crainic et al., 2009). 

(Browne et al., 2005) highlighted the core activity of consolidation centre as the 

trucks travelling long distance shall not enter the city centre areas limit, instead 

offload the cargo at the outskirts. 

 DHL’s case was contrary, instead all cargo regardless of its destination (Gävle city 

or surrounding regions) were first entered in the Gävle city centre on HGV, and 

then leave the city, after some time for the final customer delivery (Gävle city or 

surrounding areas). 

The situation with case DHL was complicated further, as at least one transport 

subcontractor was located with-in Gävle city centre.  
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Load and trucks move between DHL warehouse and subcontractor terminals more 

frequently. Therefore inter-subcontractor load movements make the whole 

consolidation centre idea deficient. 

After relocation to the Tolvfors logistics park, the load destined for Gävle city shall 

be sorted and delivered separately from the load destined for outer Gävle areas and 

regions. Additionally UCC also making sure that truck carry full load and drive with 

higher utilization.   

5.3 Efficiency of Loading Unloading Facility 

 

In Gävle city lives 100,000 inhabitants, the city is the fastest growing region in the 

country, along with 3rd largest container port of Sweden nearby, ongoing and future 

construction of projects in pipe line like Technology park, Läkeroltomten, Valbo 

backa, Gävlehov, and Gävle strand, with 1,200 homes are planned to be constructed 

in the Gävle city centre and project are already in stage 2. Our findings show due to 

infrastructure projects and general restriction on the city streets in regard for the 

loading-unloading spaces, will further shrink, making conditions for smooth 

operations severely restricted and further slow. 

Tolvfors with 300 ha area for logistics activities, provide more space and more 

loading unloading gates, reducing the DHL’s turnaround time. 

Further with the adoption of EV and renewable based vehicles city’s traffic 

regulations shall not be applicable on the DHL in the Gävle city centre, therefore 

resulting in improved efficiency in distribution. 

 

5.4 Times and Cost Reduction  

It’s been found that certain roads of Gävle city are severally congested especially 

during the peak hours, however the traffic gets very light after non-peak hours, 

since city customer deliveries are made during day time during the office hours, 

inbound outbound HGV movement to Näringen is essentially a big delay factor in 

the Gävle city traffic, here it is important to mention that, HGV with load not 

destined for the Gävle city was driven over the city roads contributing immensely to 

congestion problem. 

Tolvfors logistic park instead has to utilize the small vans for inner-city Gävle 

distributions, and HGV would not need to be engaged for the inner city deliveries. 

Such approach will reduce the congestion over the Gävle city roads. 
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Main benefit of the Tolvfors relocation for the DHL shall be the fuel cost reduction 

due to distance reductions and drive time reductions due to congestion avoidance 

and shorter route. 

5.5 Incentives for company relocation  

DHL Gävle’s entire transport fleet was based on the diesel engine, majority 

contribution of the air pollution was from the diesel engine based trucks (Taniguchi 

et al., 1999), and the case company DHL has no electric or renewable energy based 

vehicles as an alternative at the Gävle facility. 

At this moment there is no Diesel engine ban imminent, but other European cities 

are all promoting environmentally friendly vehicle, and diesel engine ban in decade 

time shall be a norm. Therefore the need arises for the incentives in the shape of 

financial support to purchase the electric vehicles and charging equipment (Quak et 

al., 2016).  

Grid-connected Roof-top solar-panels are another important type of the incentives 

and example of S-Group Finland can be applied in Tolvfors.    

5.6 Tighter Regulations and countermeasures 

In couple of decades from now on Gävle will become a huge city with wider global 

footprint of the industry and services originating in this region, consequently 

increased burden on the city roads network, new arrivals of the residents and 

vehicles will be reflected in the enhanced restrictions applied on the city roads and 

streets by the Gavle municipality. Tighter zoning laws are expected in order to 

control the traffic flows and better parking management. Such measures shall result 

in the added limitations and restrictions over the HGV movements, outright HGV 

diesel engine ban in Gävle is not farfetched.   

Environmentally friendly vehicles including Liquefied petroleum gas (LPG), 

compressed natural gas (CNG), are promoted across Europe, Euro engine emission 

standard is applied over heavy goods vehicle (HGV) to restrict the older diesel 

trucks movements, further national authorities are encouraging EFV, and tax 

reductions and advantages are offered for the users of the electric freight vehicles 

(EFVs) there are already lower tax rates for them in other countries like UK and 

France for the vehicles meeting the lower emission criteria, including lower tax for 

alternative fuels vehicles. 

It should be noted that EFV’s have limitations too like their load capacity is small, so 

they are suitable for the city deliveries but not for the outer city (Allen et al., 2007).  
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6 Conclusions 

 

DHL’s moves to Tolvfors should provide the bigger warehouse space with more 

storage and loading unloading gates, and better consolidation will give the 

improvements in truck loads, empty running of HGV would be avoided by better 

planning and route optimisation. 

Location of Tolvfors on the highway network is the strategic location and therefore 

a positive evaluation. Transport fleet outsourcing strategy at DHL has relieved the 

DHL from managing the distribution directly and without the responsibility, after 

subcontracting, distribution management becomes the subcontractor’s task, giving 

them full control over the distribution its execution, for such reasons DHL was so 

focus on the core activities, whereas important decision regarding the location, 

route selection, fleet management and options like smaller smarter electric vehicles 

deployment, HGV avoiding the inner city street were conveniently overlooked 

The strategic location of logistics park on the major highway network is the best 

scenario in terms of logistics and transportations additionally having sea port nearby 

is a unique rear combination, it is the ripe time to plan and build the logistics park in 

Tolvfors and it should be managed carefully as the coordination and consensus with 

the stakeholders of the city logistics is strongly advised but city authorities should 

take the initiative as the companies always wait for the authorities initiatives 

We also found that it is important a company be established under the local 

authorities to streamline the communication with the stakeholders, as engaging 

them early on makes the Tolvfors more credible and better results are expected  

Incentives are essential and authorities need to offer them, the setup grants to the 

companies relocating in the renewable and small electric vehicles shape. Regarding 

energy savings, the incentive can be provided to companies relocating like grants or 

tax-free electric generation from roof top mounted solar panels.  
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6.1 Business Relocation Model 

The basic frame work and model to evaluate the relocation from city to outskirts 

was lacking, and this research has proposed the business relocation model, it can be 

used and applied by the city based logistics companies to evaluate relocation 

decisions towards the outskirt, in terms of efficiency and time cost reduction. 

6.2 Theoretical Contribution 

This research has combined the economic and policy drivers along with the three 

key factors, for the purpose of relocation evaluation to achieve the better decisions, 

this study has thus provided the positive/negative evaluation results, along with 

model that contribute to the literature, and highlight the importance of efficiency 

and reduction in costs and time. 

6.3  Practical Contribution 

By applying the three identified key factors in the model, on the case company 

DHL, positive effects like efficiency improvements in distribution and cost and time 

reductions in transportation side was demonstrated in this research, based on the 

results, positive decision is expected from the case company, in terms of relocation 

from city to outskirts (Tolvfors).  

6.4 Future research recommendations 

During this research so many new dimension has opened-up to us, and we have 

learned about the interesting world of the urban logistics and relocation to Logistics 

Park. Firstly, relocation overall is a kind of area that needs more attention of the 

researchers and require further investigations. For a start more cities need to be 

examined in other parts of the world for relocation from city to outskirts, in 

addition, companies from diverse industry types would be better to see the impact 

on the findings. Secondly, business relocation model could be expanded covering 

related areas and functions to get the wider evaluation implications. 

There is a general need of covering all the relocation aspects and do the deeper 

study regarding the management and organization of the logistics park to increase 

the knowledge and confidence of the companies intend to relocate. 

There were few limitations in this research, the first limitation was the limited 

number of the case studies, since only one case company DHL was examined from 

relocation point of view, and then limited number of the interviews, along with the 

limited scope of the data collected through the interviews. 
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Appendix-A 

 
Appendix 1- DHL Gävle distribution centre Interview questions 

 

1.  Can you let us know your biography based on your working experience? 

2.  How is the logistics operation of DHL Gävle for freight transportation operated? 

3.  What is the land capacity of your site? 

4.   Is the capacity size enough for the docking and all your operation or there is need 

for more docking space so that it can speed up your operation? 

5.   What site do you receive freight from and where are your major areas of delivery 

outside Gavle  

     (e.g. Stockholm site, Lulea site)? 

6.  Do your warehouse have freight transportation business with Gavle Hamm? 

7.  What is the average number of trucks/day (for the whole period of 2017, if 

possible, otherwise last four months will be ok as well) that comes in and goes out 

of this warehouse? 

8. What is the most used route E4 (north bound, south bound), E16 (east bound, 

west bound) for trucks coming to your warehouse? 

9.  Can your industry take decision to relocate to the Tolfvors logistics park? 

10.  What are the factors that you will consider, if you are told to relocate to city 

outskirt? 

11.  As Tolvfors plan for logistics start up is from 2021-2040, do you think your 

industry can meet up with this agenda? 

12.  Do you normally have a stakeholders meeting with Gävle Municipality, in order 

to achieve common goals or you have never have a stakeholders meeting where 

different interest are resolved openly? 
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 Table 1. DHL Gävle warehouse Data   

 
NUM OF 
Trucks 

Tonnes 
(t) 

City 
Route 

 

 
2 3,5 

 
  

5 9 
 

  

4 12 
 

  

13 16 
 

  

6 18 
 

 

  10 25    

Total 40   E4/E16  

City Load 60 % 
  

 

Inter State Load 40 %      

Loading Gates  35 
  

 

Loading unloading time    45 minute 

Size of DHL Facility    1 ha 

Size of Näringen    100 ha 



 

 

Appendix B- Gavle municipality Interview 

questions 

 

 
1.  For how many years have you being working in the field of planning? 

2.  When will the Tolvfors Logistics Park take effect, the year development will start   and 

end? 

3.  What are the infrastructural development that will be establish in the park? 

4.  Are there plan for any infrastructural development that is sustainability oriented? 

5.  How will the park be finance? 

6.  What is the plan of municipality as regards allocation of land and relocation of firms? 

7.  What are the reasons behind the logistics park? 

 


