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Figure 8.9 - Traffic barriers and possible location of the consolidation centre 
 

Picture 8.9 shows the roads with the largest measured traffic in dark yellow, 

which is along Kongsgata, Klubbgata and Verksallmenningen. The red circle in 

the picture represents a possible location for the consolidation centre, which is a 

parking facility called Jorenholmen P-hus owned by the municipality in 

Stavanger. A suggestion is already placed to move the current parking facility to 

free up the area for other purposes (Dagsavisen, 2016). It is a strategically good 

location due to closeness to the main traffic barriers and the direct connection to 

the research area. According to Google Maps the facility is approximately 2300 

square meters, which is more than sufficient space. However, this has not been 

discussed with the municipality of Stavanger and the area may not be suitable for 

unknown reasons. 

 

8.2.4.3 Costs 

The following costs have been calculated to establish and operate the local 

consolidation centre. 
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Calculation 8.6 - Cost of establishing and operating the consolidation centre 

 

The calculation of the investment and operating cost of the consolidation centre is 

inspired by a study of van Van Duin, Quak and Muñuzuri (2010). The investment 

costs are considered to be very high as the centre must be purchased or 

remodelled, in addition to purchasing material like trolleys, data equipment and 

the electrical vehicles. In terms of operating costs, specific costs regarding the 

centre are measured based on the square meters of the centre and will include 

aspects such as lighting, ventilation and signage. Both the building and the 

vehicles need to be depreciated, and the depreciation time is set at respectively 20 

and 5 years. Three employees are required and their expenses are calculated based 

on the average annual salary in Norway, as well as extra expenses such as 

insurance (Nettavisen, 2017). The goods that are distributed through the centre 

during a year is insured with the rate of 2,5 NOK per cubic meter and charging the 

electrical vehicles are assumed to cost 0,4 NOK per kilometre driven.  

 

The total investment costs are assumed to be 3,5 million NOK and the annual 

operating costs approximately 4,5 million NOK. The Binnenstad centre is used as 

an inspiration in regards to the cost structure of the centre. An external logistics 

service provider should operate the centre with subsidies from the municipality of 

Stavanger the first year of trial. The presence of the municipality of Stavanger is 

important not only for the finances but for the ownership of location of the centre 

and as an enforcer of the required restrictions necessary for success. The first year 

deliveries should be arranged for free as there is reluctance from both the 

transporters and retailers to participate in a consolidation structure that entails 

increased costs. A payment model should be introduced in year two where the 
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transporters should pay for the standard delivery service and have the possibility 

to buy extra value adding services such as reversed logistics. As several retailers 

report to have time critical deliveries the consolidation centre could offer 

deliveries of these types of goods outside the regular distribution for a set fee. The 

goal should be to show the stakeholders all the positive effects reducing the 

vehicle flow in the city centre bring and convince them to participate in the 

project after the trial period, despite of the increased cost.  

 

8.3 Outputs 

This section will describe the outputs of the research model in terms of economic, 

social and environmental sustainability. The numbers of vehicles used for 

calculation is the ones that will be reduced through implementing the local 

consolidation centre.  

8.3.1 Economic sustainability 

Economic sustainability is measured through traffic congestion, trip length and 

time used on deliveries. Trip length will not be evaluated in this thesis as the 

distances within the city centre is limited in scope and there is little information 

on the driving structure of the transporters. 

 

8.3.1.1 Traffic congestion 

Traffic congestion will to a large extent be reduced through lowering the 

circulation of vehicles in the city centre. The average number of freight vehicles 

delivering goods in the city centre per day is assumed to be 102. This number may 

be to high as it is known from the transporters dataset that consolidation is 

present, however the extent of this consolidation is unknown and also whether it 

occurs incidentally or at every delivery. Only nine transporters of the 46 different 

companies that are known from the retailers’ dataset were interviewed, and as 

these are among the largest logistics service providers in Norway their routines 

regarding consolidation may be of a different scale than those of the smaller 

operators.  
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Calculation 8.7 - Reduction in number of deliveries 

 

Replacing 102 vehicles in the city centre with two electrical vehicles will reduce 

the congestion on a daily basis. And through assuming that the number of 

deliveries acquired by the consolidation centre per day remains relatively 

constant, the number of reduced freight deliveries during a year is assumed to be 

approximately 27 000.  

 

The reduction in number of vehicles circulating the area will contribute to higher 

economic sustainability through reduced traffic congestion. Congestion may also 

be reduced through distributing the deliveries more evenly throughout the day, for 

example by delivering at night. Expanding the time restriction with one hour may 

also reduce the congestion, since many transporters deliver goods between the 

retailers opening hour at 10:00, and before the restriction time at 11:00. 

8.3.1.2 Delivery time  

The data collection does not provide concrete numbers regarding the delivery time 

the transporters spends each day. There are however indications that they spend 

more time than necessary due to obstacles in the streets and non-optimal driving 

conditions. Assuming that a transporter has a total of 11 stops during one trip and 

each stop takes 15 minutes, the transporter will spend 165 minutes delivering the 

goods at the stops. Adding an extra driving time in the research area of 10 

minutes, totals the trip length at 175 minutes or almost 3 hours. These time 

calculations are based on assumed normal driving conditions and if queues and 

problems due to congestion are taken into account, the total driving time could be 

higher. By delivering their goods to the consolidation centre and hence only 

having one stop, their total trip length is calculated to be 25 minutes, which is a 

reduction in trip time of 2,5 hours.  

 

Looking at the total average time saved from establishing the consolidation centre 

where the average delivery per business per day were reduced from 0,95 to 0,57, 

which leads to a daily reduction in stops from 103 to 62 and an annual reduction 

of 10 824 stops. 
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Calculation 8.8 - Reduction in stops 

 

Multiplying the number of reduced stops from the current system to the new 

system with the average time of 13 minutes used for unloading, the overall 

reduction in delivery time per day is 9 hours.  

 

Calculation 8.9 - Reduction in stop time in hours 

 

On average the new system will reduce the total time spent on delivery by 2 345 

hours each year, which is a relatively large number that affects the traffic 

congestion in addition to reduce the environmental impact from emission. The 

consolidation centre will as shown reduce the number of vehicles in the streets by 

102 each day, leading to less queues and conflict between frequenters of the area.  

 

The other environmental improving measures will also have the ability to reduce 

the delivery time spent in the area. The use of electric vehicles utilized by the 

consolidation centre is well fitted to the characteristics of the city centre and might 

need less time manoeuvring the narrow streets. In addition, the goods on the 

vehicles will be consolidated and optimized according to the delivery routes and is 

therefore assumed to reduce the driving time even further. 

8.3.2 Social sustainability 

Social sustainability aims to improve the liveability in the city and ensure a 

sustainable environment for all actors. This measure can be improved by reducing 

the conflict between all the actors who frequents in the city, including passenger 

cars, freight vehicles and pedestrians.  
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To measure this output is difficult as measurements and observations must be 

conducted. However, the new consolidation centre will reduce the impact of this 

conflict, as a high number of freight vehicles will be removed from the area, and 

hence reduce the risk of accident between freight vehicles and pedestrians. The 

area capacity will increase from removing the vehicles parking in the streets, and 

lead to more space for commercial activities. This will also be the impact from 

distributing the deliveries of goods more evenly throughout a day. 

8.3.3 Environmental sustainability 

8.3.3.1 Pollution 

In order to estimate the emissions from freight vehicles, knowledge regarding the 

type of vehicle combined with the type of motor is necessary. The transporters 

reported which type of vehicles they use for delivery within the city centre today 

and the responses were large trucks with capacity over 7,5 tons and delivery 

vehicles with capacity under 3,5 tons. However, as only nine out of all the 

transporters in the area are present in the dataset, basing the calculations on these 

responses will not give a correct picture of the complete vehicle distribution. In 

terms of motor types this was not specified in terms of use in the city, the 

transporters only provided information on which types of vehicles and their 

corresponding EURO class motors they have in their vehicle fleet, which show 

that all EURO class motors 4, 5 and 6 are in use.  

 

In order to calculate the possible reduction in emissions in the city centre by 

shifting from diesel vehicles to the electrical vehicles, a calculation based on the 

vehicles weight and motor type will be conducted instead of making assumptions. 

This indicates calculations of the different levels of local emission (NO2) and 

global emission (CO2) based on whether the vehicles use motors with EURO class 

4, 5 or 6, or is completely electric. The calculations will not provide a correct 

estimate of the emission level in the city centre of Stavanger today, but will 

illustrate a possible reduction in emission from replacing the regular freight 

vehicles with electric vehicles or by reducing congestion. The tables in appendix 4 

shows emissions of NO2 and CO2 in g/km for heavy vehicles (over 7,5 tons) and 

light vehicles (3,5-7,5). An estimation of one kilometre driving distance is set in 

the research area, based on circumference and the relatively small distances. 
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Additionally 2 kilometres is estimated as the distance driving in queues as the 

transporters has shown not to drive the shortest route possible, but the most 

efficient in regards to congestion and queues. The total of 3 kilometres driving 

distance will hopefully be a good estimate of the distances they spend in the city. 

There is no concrete estimate on how many vehicles deliver goods in the city 

centre today, but as discussed through the previous calculations this is assumed to 

be 102.  

 

As can be seen from the calculations, the emissions will vary to a great extent 

depending on the type of vehicle and motor. Since assuming a distribution of the 

102 vehicles among both heaviness and motor type is impossible and would be 

nothing more than speculation, an average reduction in emission based on both 

vehicle and motor types is estimated. 

 

Calculation 8.11 - Total reduction in NO2 

 

On average an emission of 61 kilograms of NO2 may be expected during one 

year. The number appears to be quite low but the municipality of Stavanger has 

particulate pollution that exceeds the target limits and have to reduce it. Also the 

distribution of vehicles is quite small and the increasing this will further reduce 

the emissions. To measure the effect of removing the congestion in the city centre, 

the aspect of queue driving was eliminated from the calculations and the 

difference between the emissions with and without the emissions measures for 

queues shows an average reduction in NO2 of 22%. 
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Calculation 8.12 – Reduction in NO2 eliminating queues 

This shows that the reductions are of more significance than expected when only 

seeing the reduction by itself. 

 

The reduction in CO2 emissions will have a positive impact on the global 

environment. 

 

Calculation 8.13 - Total reduction in CO2 

 

There is a reduction of 79 on average by replacing the 102 freight delivery 

vehicles with zero emission vehicles. The municipality of Stavanger the ambition 

to reduce the emissions of CO2 equivalents by 30% over a period of ten years, and 

implementing a consolidation centre could be a tool to achieve this. 

 

8.3.3.3 Noise 

Through the reduction of traffic congestion and reduced number of vehicles 

operating in the city centre, the noise level in the area will decrease. Since a total 

of 27 000 vehicles are replaced by electrical vehicles during a year the reduction 

should be noticeable. The second research model suggested deliveries during the 

night and this could contribute to more evenly distributed noise level during day 

and night requiring that the vehicles are environmental friendly. Unfortunately 

there is no good way of measuring the noise level without advanced equipment 

and therefore it is not possible to show any concrete numbers of this.  
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10 Conclusion and limitations 

10.1 Conclusion  

The objective of this thesis was to investigate how consolidation and collaboration 

between different stakeholders in a supply chain could improve the overall 

sustainability of city logistics. The research questions was following: “How can 

consolidation and collaboration between stakeholders in a local supply chain 

improve the economic, social and environmental sustainability of city logistics?” 

 

Our main focus have been to prove the benefits of having all actors involved when 

implementing new initiatives within city logistics, emphasizing the economic, 

social and environmental aspect. The developed research models contributes to all 

three aspect, and reduced impact from freight vehicles were obtained from both. 

The level of reduction is however not the same, which illustrates the difference 

between encouraging desired actions instead of implementing concrete actions the 

actors are required to follow.  
 

The focus on consolidation and collaboration has shown to have an effect on the 

sustainability factors of city logistics. The traffic congestion have decreased by 

the reduction in annual circulating vehicles of 27 000. The amount deliveries per 

retailer is decreased to once a day which have an impact on their flexibility. Both 

emissions from NO2 and CO2 has been reduced and the municipality of 

Stavanger is one step closer to reach their goal of reducing emission by 30% 

within 2020.  
 

The amount of stops per freight vehicle is reduced to maximum once per day and 

the retailers who will experience increased predictability and flexibility from the 

new consolidation structure. The total amount of stops from freight vehicles in the 

city center on an annual basis is reduced by almost 11 000. Calculated in time 

spent this transfers to 2 345 hours, indicating cost saving for the transporters. Both 

reductions in NO2 and CO2 are accomplished  
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Our results indicates that reduction of emissions can be obtained by establishing a 

local consolidation centre and shifting to electric vehicles. The collaboration 

between the different stakeholders can also reduce the impact from freight 

vehicles. City logistic sustainability can therefore be improved by consolidation 

and collaboration between stakeholders operating in a local supply chain, and 

improve the economic, social and environmental aspect.  
 
 

10.2 Limitations and further research 

The research of this thesis has focused on improving the aspects of economic, 

social and environmental sustainability within city logistics, through collaboration 

and consolidation between the stakeholders in a local supply chain. Due to 

limitations in regards to time and scope, all calculation necessary could not be 

conducted. We have therefore considered it necessary to make assumptions when 

calculating our finding, and they will therefore not represent the realistic picture 

of the situation today, but rather function as indications. In addition we had to 

make limitation in regards to time critical deliveries in the food and beverage 

industry which means a part of the freight transportation is missing. In addition 

smaller transport companies is not included, as the questionnaire was only 

distributed to nine transport companies. We know there are at least 46 transport 

companies operating in the city centre, so our data represent a very small group of 

representatives. Further research should therefore include all transporters in the 

area to provide a complete picture of the situation. Exact observations of the 

vehicle circulation over time would also provide more accurate estimations for 

future research, as the number of vehicles in circulation was unknown.  
 

This thesis did not contain an investigation of the suppliers’ perspective of the 

current situation. An interesting aspect would be their willingness to in 

participating in the consolidation and collaboration, since they are perceived an 

important stakeholder. Since this thesis did not include any data in regards to 

online purchases and reversed logistics this should be evaluated to include in 

further research.  
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Appendices 

 

Appendix 1 – Questionnaire Retailer 

 

 

SPØRRESKJEMA – BYLOGISTIKK 
VAREMOTTAKERE – INNGÅENDE VARESTRØM 

 
Navn på virksomhet: -
_________________________________________________ 
 
Adresse:  
 _________________________________________________ 
 
Stilling til respondent
 _________________________________________________ 
 
Bransje: 
Dagligvarer   Klær   Sko 
Bokhandler   Kosmetikk  Elektronikk (inkl hvit- og 
brunevarer)  
Kiosk    Frisør   Gull / Ur 
Blomster   Apotek   Bakeri / Konditori 
Optiker   Musikk   Helseprodukter 
Restaurant/kafé   Byggevarer  Møbler og interiør 
Annet: 
________________________________________________________________
___ 
 
Tilhører foretaket en kjede?  Ja   Nei  Vet 
ikke  
Tilbyr foretaket netthandel?  Ja   Nei  Vet 
ikke  
 
FREKVENS 
 
Antall leveringer:   
>7 pr dag  6-7 pr dag  4-5 pr dag  2-3 pr dag 
  
1 pr dag  3-5 pr uke  1-2 pr uke  1-3 pr mnd 
  
<- 1 pr mnd      
 
Hvor fornøyd er du med frekvens på leveringer i dag? 
Meget misfornøyd        Meget 
fornøyd 
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 1   2   3  4  5  6 
 7 
 
Skjer levering på faste dager? Ja   Nei   Vet ikke  
 
Ønsker du flere, færre eller uendret antall leveringer? 
 
Flere   Færre   Uendret 
 
Når skjer levering?: (Hvis flere tidsrom, angi med tall) 
1 = hovedleveranse, deretter 2, 3 ,4 etc. 
00.00 – 07:00  07:00 – 08:00  08:00 – 09:00   09:00 – 10:00 
10:00 – 11:00   11:00 – 12:00  12:00 – 13:00  13:00 – 14:00  
14:00 – 15:00  15:00 – 16:00  16:00 – 17:00  17:00 – 00:00 
 
Skjer levering til avtalt tidspunkt?  Ja   Nei  Vet 
ikke  
 
Levering i virksomhetens åpningstid?  Ja   Nei   Vet 
ikke 
 
Hvor fornøyd er du med tidspunkt for leveringer i dag? 
Meget misfornøyd                 
Meget fornøyd 
 
 1   2   3  4  5  6 
 7 
 
Hvis 4 eller mindre. Når er ønsket levering?: (Hvis flere tidsrom, angi med 
tall) 
1 = hovedleveranse, deretter 2, 3 ,4 etc. 
00.00 – 07:00  07:00 – 08:00  08:00 – 09:00   09:00 – 10:00 
10:00 – 11:00   11:00 – 12:00  12:00 – 13:00  13:00 – 14:00  
14:00 – 15:00  15:00 – 16:00  16:00 – 17:00  17:00 – 00:00 
 
Hvem styrer leveringen? 
Avsender   Mottaker   Transportør   Vet ikke  
 
Hvordan er bestillingsrutinene for varelevering? 
Fast frekvens        
 Ved behov 
 
      
VOLUM 
 
Hvor mange kg / m3 mottas i løpet av 1 uke?   _____________ 
 
Hvor mange kg / m3 mottas pr. levering?  _____________ 
 
Er leveransen tidskritisk?  Ja   Nei  Vet ikke 
 
Leverer transportør til flere mottakere?  Ja  Nei  Vet 
ikke 
 
ANTALL 
 

V
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Hvor mange sendinger mottas i løpet av 1 uke?  _____________ 
 
Hvor mange sendinger mottas pr. levering?  _____________ 
 
Foretas det levering av sendinger fra flere leverandører på samme 
transportmiddel? 
Ja  Nei  Vet ikke 
 
Hvilken type varer mottas: 
Forbruksvarer         
 Høyverdi 
 
 1   2   3  4  5  6 
 7 
 
 
STED 
 
Har foretaket egnet varemottak?   Ja  Nei  Vet 
ikke 
 
Hvis nei, hvor foretas varemottaket? 
______________________________________ 
 
Er det avstand fra lossested til leveringssted  Ja Nei     Vet ikke 
 
Hvis ja, hvor mange meter (en vei) er det fra lossested til leveringssted? 
____________ 
 
Hvordan leveres forsendelsene? 
 
Bæres  Sekketralle    Jekketralle   Vet ikke  
 
Annet ______________________ 
 
Har foretaket eget lager i direkte tilknytning til utsalgsstedet?  Ja         
Nei 
 
Har foretaket behov for mer lagerkapasitet?    Ja         
Nei 
 
I tilfellet ja, hva vil maksimal avstand fra utsalgssted til lager være? 
0m – 100m  100m – 500m  500m – 1000m  Mer en 1000m 
 
Mottar foretaket sendinger fra flere transportører? Ja    Nei        
Vet ikke 
 
Hvilke(n) transportør(er) leverer varer til foretaket? (Hvis flere, angi med 
tall) 
1 = hovedleverandør, deretter 2, 3 ,4 etc. 
 
Bring  PostNord  DB Schencker  DHL 
 Kuehne + Nagel 
 
Svipp  NorLines  Maksi   ATB 
 Greencarrier  
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ASKO  Tine   Rema   COOP  Bama 
 
 
Andre:
 ___________________________________________________________
_________ 
 
Direkte fra leverandør:   Navn:
 _______________________________________ 
 
 
 
 
 
MILJØ / KOSTNAD 
 
Hvordan oppfatter foretaket kostnaden for varelevering i dag? 
Lav           
 Høy 
 
 1   2   3  4  5  6 
 7 
 
Hvor viktig er det at utslipp reduseres som følge av en omlegging av 
distribusjon/varelevering? 
Lite viktig         
 Meget viktig 
 
 1   2   3  4  5  6 
 7 
 
Hvis omleggingen fører til økte kostnader for foretaket, hvor villig er 
foretaket til å foreta en omlegging? 
Lite villig         
 Meget villig 
 
 1   2   3  4  5 
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Appendix 2 – IDs that are removed from the dataset prior to 

analysis 

 
Grocery stores: 3 
8 
116 
94 
 
Restaurants/Cafes: 28 
155 
100 
33 
35 
118 
140 
108 
34 
111 
112 
121 
82 
106 
107 
110 
120 
104 
39 
16 
44 
83 
99 
84 
98 
114 
125 
105 
113 
 
Kiosks: 5 
31 
147 
160 
161 
73 
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Bakeries: 3 
154 
146 
51 
 
Companies that did not provide information regarding volume: 11 
81 
65 
141 
80 
124 
41 
66 
122 
58 
95 
64 
 
Removed based on volume: 2 
101 
2 
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Appendix 3 - Questionnaire Logistics Operator 

 
SPØRRESKJEMA – BYLOGISTIKK 

LOGISTIKKAKTØR 
 
Navn på virksomhet:  -
________________________________________________ 
 
Adresse:  
 ________________________________________________ 
 
 
Hvilken type transportvirksomhet driver foretaket? 
Andres regning  Egne varer  Egen produksjon 
 
Bransje: 
Dagligvarer    
Engros    
Transport & Lager 
Byggevarer    
Utvalgsvarehandel (klær, sko, interiør, elektronikk etc.)   
Restaurant/kafé/konditori 
Annet: 
________________________________________________________________
___ 
 
Hvilken type kjøretøy disponerer foretaket? (lokalt) 
 
Trailer / vogntog  __________ stk  Motor EURO klasse 
__________ 
 
Stor lastebil (over 7,5 Te) __________ stk  Motor EURO klasse 
__________ 
 
Liten lastebil (3,5 – 7,5 Te) __________ stk  Motor EURO klasse 
__________ 
 
Varebil (under 3,5 Te) __________ stk 
 
Budbil (under 3,5 Te)  __________ stk 
 
Andre typer kjøretøy 
 _________________________________________________ 
Oppgi omtrent prosentandel for ulike varetyper som transporteres til 
undersøkelsesområdet (basert på vekt) 
Dagligvarer    
Engros    
Byggevarer    
Utvalgsvarehandel (klær, sko, interiør, elektronikk etc.   
Restaurant/kafé/konditori 
Annet: 
________________________________________________________________
___ 
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FREKVENS 
 
Hvor mange hovedstopp med vareleveranser er det vanligvis underveis:   
1  2 - 3   4 – 5  6 - 7   8 – 9  10 - 11 
Flere enn 11      
 
Hvor fornøyd er du med frekvens på leveringer i dag? 
Meget misfornøyd                
Meget fornøyd  
 
 1   2   3  4  5  6             
7 
Skjer levering på faste dager? Ja   Nei  
Er leveringen i en fast rute? Ja   Nei  
 
Ønsker du flere, færre eller uendret antall leveringer? 
Flere   Færre   Uendret 
Når skjer levering?: 
00.00 – 07:00  07:00 – 08:00  08:00 – 09:00   09:00 – 10:00 
10:00 – 11:00   11:00 – 12:00  12:00 – 13:00  13:00 – 14:00  
14:00 – 15:00  15:00 – 16:00  16:00 – 17:00  17:00 – 00:00 
 
Levering i virksomhetens åpningstid?  Ja   Nei  
 
 
 
Hvor fornøyd er du med tidspunkt for leveringer i dag? 
Meget misfornøyd                 
Meget fornøyd 
 
 1   2   3  4  5  6             
7 
 
Hvis 4 eller mindre. Når er ønsket levering?: 
00.00 – 07:00  07:00 – 08:00  08:00 – 09:00   09:00 – 10:00 
10:00 – 11:00   11:00 – 12:00  12:00 – 13:00  13:00 – 14:00  
14:00 – 15:00  15:00 – 16:00  16:00 – 17:00  17:00 – 00:00 
 
Hvordan er bestillingsrutinene for varelevering? 
Fast tidspunkt                   
Ved behov 
 
1   2   3  4  5  6             
7 
             
VOLUM 
 
Hvor mange kjøretøy frakter varer til sentrum pr. dag? 
 
Trailer / vogntog  __________ stk   
 
Stor lastebil (over 7,5 Te) __________ stk   
 
Liten lastebil (3,5 – 7,5 Te) __________ stk   
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Varebil (under 3,5 Te) __________ stk 
 
Budbil (under 3,5 Te)  __________ stk 
 
Andre typer kjøretøy 
 _________________________________________________ 
 
 
 
Hvor mange kg / m3 leveres i løpet av 1 uke?   
 _____________ 
 
Hvor mange kg / m3 pr. levering?    
 _____________ 
 
Er leveransen tidskritisk?  Ja   Nei  Begge deler 
 
Hvis begge deler, hvor stor andel av leveringene er tidskritiske? 
__________%  
 
Leveres varer til flere mottakere på samme tur?   
Ja  Nei  Vet ikke 
 
 
 
 
ANTALL 
 
Hvor mange sendinger leveres i løpet av 1 uke?  _____________ 
 
Hvor mange sendinger pr. levering?   _____________ 
 
Foretas det levering av sendinger fra flere leverandører på samme 
transportmiddel? 
Ja  Nei  Vet ikke 
 
Hvilken type varer leveres: 
Forbruksvarer                  
Høyverdi 
 
 1   2   3  4  5  6 
 7 
 
 
 
 
 
 
STED 
 
Ved hvilken type lastested starter vanligvis vareleveransen? 
Samlastterminal  Jernbaneterminal  Havneterminal 
Produksjonssted  Salgssted/butikk  Lager 
Annet: 
________________________________________________________________
___ 
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Er det avstand fra lossested til leveringssted   
Ja  Noen ganger  Nei  Vet ikke 
 
Hvis ja/noen ganger, hvor mange meter (en vei) er det fra lossested til 
leveringssted?  
 
____________ (gjennomsnitt) 
 
Opplever dere utfordringer/hindringer ved varelevering i Stavanger 
sentrum? 
 
Ja  Nei  Vet ikke 
 
Hvis ja, hvilke utfordringer/hindringer? 
 
Fysiske Trafikale Andre: 
____________________________________________ 
 
Hvordan leveres forsendelsene? (flere valg mulig) 
 
Bæres  Sekketralle    Jekketralle   Annet 
______________________ 
 
 
Direkte fra leverandør:   Navn:
 _______________________________________ 
 
 
 
 
 
MILJØ / KOSTNAD 
 
Hvordan oppfatter foretaket prisnivået for varelevering i dag? 
Lav                    
 Høy 
 
 1   2   3  4  5  6 
 7 
 
Hvor viktig er det at utslipp reduseres som følge av en omlegging av 
distribusjon/varelevering? 
Lite viktig         
 Meget viktig 
 
 1   2   3  4  5  6 
 7 
 
Hvis omleggingen fører til økte kostnader for foretaket, hvor villig er 
foretaket til å foreta en omlegging? 
Lite villig              
Meget villig 
 
 1   2   3  4  5  6  
 7 
    

J
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Appendix 4 – Emission factors 

 

 
 

 
Emissions of NO2 

 

 

 
Emissions of CO2 
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