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Abstract: 

Roads and parking areas represent a place of conflict between freight vehicles and other urban activities, especially on 

mixed residential and commercial streets. This conflict results in traffic congestion, illegal parking, pollution and road 

safety problems. The challenge is to allocate public space between the right operating activities, parking activities, public 

transport and so on. To address that, urban logistics delivery bays, also known as loading/unloading (L/U) zones, have 

become a real solution to facilitate the delivery and pick-up operations of urban freight vehicles, ensure accessibility for 

delivery drivers, reduce congestion and improve road safety. Therefore, this paper reports on planning and enforcement 

of urban delivery bays needs. It is part of the urban freight transport (UFT) surveys. This involves consolidating with new 

contribution the development, implementation and statistical analysis of a survey in order to quantify the need of delivery 

areas. Compared to the existing literature, this paper presents a mixed applied methodology which is divided into two 

parts : “Exploratory survey” and “Establishment-vehicle observation” survey. These two surveys techniques were 

conducted to offer an overview of the freight vehicle delivery and pick-up frequency according to the daytime and weekdays 

and the operations related to the loading/unloading activities. This makes it possible to estimate the delivery bays 

requirement in the study area. The findings from a methodological and practical angle are illustrated through a real case 

study in a commercial street in Morocco. The findings suggest that 60% of deliveries are made between 8:00 A.M and 12 

A.M, and the movements generated by each establishment are 257 movements. For this, the study zone requires the 

development of three loading/unloading (L/U) bays. The main contribution is to propose an approach that urban 

authorities can use to estimate urban delivery areas efficiently and thus allow simple replication of the proposed framework 

in other cities. 

Keywords: urban freight transport, survey techniques, delivery bays, loading/unloading area 

To cite this article: 

Moufad, I., Jawab, F., 2020. Mixed applied survey methodology for 
planning/enforcement of urban logistics delivery bays– An application to the Moroccan 
context. Archives of Transport, 55(3), 95-110. DOI: 
https://doi.org/10.5604/01.3001.0014.4237 

 

Contact: 
1) imane.moufad@gmail.com [https://orcid.org/0000-0002-4417-7524];  

2) fouad.jawab@usmba.ac.ma [https://orcid.org/0000-0002-0508-7278]; 

 

https://doi.org/10.5604/01.3001.0014.4237
mailto:imane.moufad@gmail.com
https://orcid.org/0000-0002-4417-7524
mailto:fouad.jawab@usmba.ac.ma
https://orcid.org/0000-0002-0508-7278


96 

 

Moufad, I., Jawab, F., 

Archives of Transport, 55(3), 95-110, 2020 

 

 

1. Introduction 

Urban freight transport (UFT) is occupying a more 
important place in the urban mobility planning 
agenda as it is generating higher costs due to increas-
ing congestion, risk of traffic accidents, air pollution 
and noise (Moufad et al. 2018 ; Gonzalez-Feliu et 
al., 2020). It can be defined as the activities that 
cover deliveries, pick-ups and transfers of goods and 
services in urban areas (Toilier et al., 2016 ; Comi et 

al., 2018). In addition, parking deficit freight vehi-
cles that park illegally (i.e. double-parking) or in sit-
uations prone to cause traffic disturbances thus re-
duce the quality of life in the city (El Mokaddem et 
al., 2019 ; Pinto et al., 2018). To address that, urban 
delivery bays have become a real solution to facili-
tate the delivery and pick-up of the urban freight ve-
hicles, ensure accessibility to delivery drivers, re-

duce congestion, and improve road safety (Gonza-
lez-Feliu et al., 2020; Moufad et al. 2019a). 
In Morocco, the reports on urban freight transport 
(UFT) surveys are rare, even less the methodological 
work explored in this field.  There are often technical 
reports and national guides rather than scientific 
publications (Moufad et al., 2018).  
As such, there is often a lack of important detail in 

these reports, such as data recovery methods and 
procedures as well as sample selection methods. As 
a result, the particularity and the contribution of the 
UFT investigations is to take into account the ex-
haustiveness of the UFT; the linkage of the survey 
method to the objectives and the orientation of the 
policies as well as a weighting which makes it pos-
sible to calibrate the method for another case study 

(Toilier et al., 2016; Alho at al., 2014). 
These elements will help us to know and explain the 
determinants of the movement of goods in the city, 
and thus to (Allen et al., 2012; Dablanc et al., 2013 ; 
Golini et al., 2018): 

− Making a diagnosis on goods movements to know 
who? (type of activity by establishment); When? 
(Time of deliveries); What? (type of vehicle); 
How? (Frequency of deliveries). 

− Study the impacts of the UFT vehicles on the ur-
ban traffic. 

− Highlight extrapolation relationships for transfer-
ring its results to other cases without repeating 
these investigations demanding more resources. 

− It is against this background that this paper pro-
poses a survey method in order to understand the 
activities and operations of road-based urban 

freight transport in the situation of a commercial 
street in Morocco. The purpose is to determine the 
need for delivery bays and assess the conse-
quences.  

Therefore, the paper is structured as follows: as a 
first step, a review of survey techniques employed to 
collect data about the movements of the UFT vehi-
cles is provided in order to set the context and posi-
tions our contribution within existing research. The 

proposed survey methodology development, imple-
mentation and statistical analysis are then reported. 
The results and discussion section summarizes the 
finding of this study. Finally, conclusions and sug-
gestions for further work are included.  
 
2. Background 
In light of the current increasing freight demand in 

urban areas, the use of public space for parking 
needs to be carefully planned. According to Allen et 
al. (2012), there is a relationship between road 
freight transport activity and urban forms. In the 
same line, Cherrett et al. (2012) identifies the main 
factors influencing dwelling times, including park-
ing location and the distance between the parking 
place and the served premises. In this context, as un-

derlined by Alho et al. (2016) loading/unloading 
(L/U) area represents a real solution to facilitate the 
delivery and pick-up of the urban freight vehicles 
and improve mobility. It can be defined as a roadside 
space for commercial parking that may contain one 
or more parking stalls (Pinto et al., 2018). In the 
same way, an establishment-based freight survey 
was developed in Lisbon city revealing retail estab-

lishments ‘characteristics, goods ordering and deliv-
ery processes (Alho et al., 2015). We also refer to 
Pokorny et al. (2018) who proposed a retrospective 
survey to study truck and bicycle conflicts in urban 
areas. In addition, Toilier et al. (2016) developed a 
guideline explaining how urban goods movements 
can be surveyed in a megacity. Even more, Allen et 
al. (2012a) have reviewed and evaluated the differ-

ent survey techniques used in studies to understand 
the road freight transport activities in urban areas. 
Other relevant contributions have developed a sur-
vey methodology in this context. We also refer to 
Holguín-Veras et al. (2014) who proposed a freight 
demand data collection framework for large urban 
areas and identified the roles of different data collec-
tion methods. In addition, Sánchez-Díaz (2017) who 
explored urban commercial establishments’ freight 
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needs and their impacts on traffic using data col-
lected from establishments in the city of Gothenburg 
(Sweden).  
Furthermore, many papers focus on identification of 
best practices in the location and improvement of 
L/U areas. Reference can be made to Delaître et al. 
(2010) who proposed the combination of two mod-
els (FRETURB & DALSIM) for dimensioning and 
the allocating of the delivery zones, taking into ac-

count the impacts on overall traffic flows and pro-
vided an example of implementation in the city of 
La Rochelle. Also, Gardrat and Serouge (2016) de-
velop an approach based on the CERTU methodol-
ogy and the FRETURB model to assess the number 
of vehicles and the pick-up and delivery movements 
in order to determine the number of loading/unload-
ing spaces required for delivery operations. A fur-

ther study by Muñuzuri et al (2017) has defined the 
optimal number of loading/unloading areas required  
for delivery operations and thus solved the location-
allocation problem. Other studies have assessed the 
impact of changing the location and number of de-
livery bays on the level of illicit parking practices 
(McLeod et al., 2011; Comia et al., 2017; Pinto et 
al., 2018).  

According to these works, they can be divided into 
two parts. On the one hand, there are the works that 
have proposed methods for the design and planning 
of delivery bays in several steps. On the other hand, 
some works have not focused entirely on operational 
practices, but rather on the studying the impact of 
implementing or changing the configuration of de-
livery areas on congestion, illegal parking practices 

and mobility. One limitation of these works is that 
they only consider the planning and location of de-
livery areas without understanding the urban freight 
transport activities based on a survey methodology. 
To overcome these limitations, this paper proposes 
a mixed survey approach to estimate the loading/un-
loading area’s needs. Reporting on UFT investiga-
tion is nothing new. This paper contributes to the 

available literature by providing a development, im-
plementation and statistical analysis of the proposed 
survey.  
The section bellow provides the different survey 
techniques that have been employed in the literature 
for collecting data on urban freight transport activi-
ties (Allen et al., 2012a; Holguín-Veras et al., 2014; 
Pokorny et al., 2018; Toilier et al., 2016) (Table 1). 

In conclusion, from the methods of investigation de-
scribed above, the establishment and vehicle obser-
vation survey provide insight into a wider range of 
issues related to urban freight deliveries and pickups 
to and from establishments in a specific urban area 
than the other survey techniques discussed. These 
two survey techniques provide an overview of the 
frequency of goods vehicles operations by the day-
time and weekdays, the operations associated with 

the loading/unloading activities, and the freight 
needs of individual establishments. 
 
3. Survey Methodology 

This section is designed to provide basic guidelines 
for development and application of UFT survey that 
has been carried out to estimate the need for delivery 
bays in the case of a commercial street and evaluate 

the consequences on traffic. The survey methodol-
ogy is divided into two parts: “Exploratory survey” 
and “Establishment-vehicle observation” survey. 
To ensure the relevance of the UFT surveys, three 
elements need to be defined: what field of study can 
give the data requested? Which variable needs to be 
assessed? Which unit must be surveyed? (Gardrat & 
Serouge, 2016; Pinto et al., 2018). 

 
3.1. Case study and zoning 

The proposed survey was conducted in the city of 
Fez. It is Morocco's second largest city after Casa-
blanca with a total population of 1.1 million in 2014 
(World Population Review, 2020). The city accounts 
for nearly62% (Fes Meknes Invest, 2020.) of the in-
dustrial fabric of the Fez-Meknes region, takes a 

privileged place in the national industrial economy 
and contributes to the socio-economic development 
of the region and consequently of the country. The 
estimation of the L/U areas needs must be conducted 
on a homogeneous area representative of a high level 
of commercial activity. For this, the “Mohammed 
Zerktouni” avenue was selected as a study area. This 
zone represents a one-way residential and commer-

cial street that runs for a length of 600 meters. Lo-
cated in the city centrer, its entrance is located at the 
"Atlas" roundabout and terminates at the "Moham-
med Esslaoui" avenue. This street was divided into 
four sections. Given the cost and time needed to 
complete the study, section 1 was selected to con-
duct the survey (Fig.1). 
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Table 1. Overview of urban freight transport survey 

Establishment survey  

This type of survey is carried out in commercial and industrial establishments in the city (Sánchez-Díaz, 
2017). It is employed for collecting information about freight vehicle trips to/from surveyed establish-
ments. It also collects information on the delivery/collection process: vehicle types, loading/unloading 
times, stop location of vehicles and method of goods movement from the vehicle (Alho, 2015). 

Vehicle observation survey  

Similar to establishment survey as regards the data collected, the vehicle observation investigation implies 
one or more surveyors being posted on the street to collect data on goods vehicle trips to/from establish-
ments and loading/unloading activity by time of day (and can be used to study variation by day of week) 
(Allen et al., 2012; Pokorny et al., 2018).  
Vehicle traffic count survey 

This survey is carried out to develop origin/destination matrixes of surveyed vehicles (Moufad et al., 2020). 
The sample of the survey is made up of a number of vehicles positioned along the roadside during the day. 
In this type of survey, the operator is asked about the departure and arrival places of his vehicle, the reason 

for his movement, as well as the various stops in the study zone (Allen et al., 2012a). Such surveys are 
supported by automatic traffic counts using pneumatic tubes or electromagnetic detectors or by manual 
traffic counts (Dablanc et al., 2013). 
Freight operator survey 

Two types of surveys can be applied in relation to freight operators (Fu et al., 2018): 

− Heavy Good Vehicles (HGV) investigations: conducted by means of a logbook, given to delivery driv-
ers, describing the vehicle's trips (goods transported, origin and destination, the handling tools used and 
the location). This investigation allows to determine the yearly traffic generated by the vehicles and to 
link it to the goods transported. 

− Light Good Vehicles (LGV) investigations: In this type of survey, each vehicle owner received a mail 
questionnaire and provided information on yearly vehicle use (operation mode, urban or interurban, type 
of goods, handling tools) (Holguín-Veras et al., 2014). 

 

 
Fig. 1. Mohammed Zerktouni Road Map 
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The surveyed zone extended 205 meters from the ac-
cess of “Mohammed Zerktouni” road to “Patrice 
LEMOMBA” road. This section is defined by the 
existence of two entrances and two exits.  At 95 me-
ters from the principal entrance, a two-way road 
through which the UFT vehicles transit is located. 
The studied section represents a narrow commercial 
road. It is about 8 meters wide. Indeed, 2 meters is 
reserved on each side for parking vehicles (Fig. 2).  

As regards the investigation period, it should reflect 
as far as possible the regular commercial activity in 
the study area. Based on the UFT surveys, the dura-
tion is approximately 6 months (Moufad et al., 
2019a; Sánchez-Díaz, 2017). The period chosen is 
November 2017 to April 2018. 
 
✓ Measurement variable:  

To determine the need of delivery bays, it is required 
to concentrate on the urban space management 
(Aiura et al., 2006). The main issue involves the road 
occupation by UFT vehicles that are in conflict with 
other uses (cars, pedestrians...). Therefore, it is 
important to consider the road occupancy according 
to these elements: vehicles in circulation and those 
parked to handle delivery/pick-up or service 

movements. This means that, considering the "road 
occupation" variable, congestion and accessibility 
conditions can be explained. 
 

✓ Observation unit:  
The purpose is mainly to observe and understand 
how urban freight vehicles contribute to road 
occupancy. It is therefore interesting to consider the 
vehicle movements generated by delivery/pick-up 
operations than in the goods themselves. These 
movements describe not only vehicle movements, 
but also parking conditions. These movements 
describe not only the vehicle trips, but also the 

parking conditions. Consequently, " the movement" 
described as a pick-up or delivery or other operation 
performed by UFT vehicles has been selected as the 
observation unit (Moufad et al., 2019a). Indeed, the 
observation of vehicle movements establishes the 
link between economic activities and the road 
occupation of the UFT vehicles (Toilier et al., 2016).  
 

3.2. Guidelines of Survey implementation 

3.2.1. Exploratory survey  

Beforehand, a set of field visits was conducted to 
understand the urban freight transport activities of 
the study section. This step is a pilot phase of the 
exploratory investigation. In Table 2 was presented 
the characteristics of each visit, the tasks that have 
been carried out and the findings deduced. 

During these exploratory visits, several photos were 
taken exposing the problems encountered that is 
congestion, illegal parking practices, and the 
occupation of the public space (Fig. 3). 

 

 
Fig. 2. (a) Surveyed zone (outlined in red) / (b) Geographical layout of the study section 

 

(b) (a) 
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Table 2. Summary of field visits 
Visit Date Tasks performed Observations 

First visit 
15/11/2017 

(Wednesday) 

− Taking photos of UFT vehicles 

and the handling tools used. 

− Observation of commercial ac-

tivity  

− The 1st section of study zone represents a high com-

mercial density area 

− Three types of movements exist: Pick-up, delivery 

and service 

Second vi-

sit 

18/11/2017 

(Saturday) 

− Observation of the commercial 

activity of the study area 

− Note the types of activities, vehi-

cles and handling tools 

− Note of type of problems 

− Strong commercial activity compared to Wednesday 

(1st visit) 

− Diversity of UFT vehicles; 

− Diversity of handling tools; 

− Problem of occupation of the road network; 

− Lack of parking spaces; 

− Illegal parking 

Third visit 
20/11/2017 

(Monday) 

− Rectification of data concerning 

the commercial typology survey; 

− Observation of problems 

− The same commercial density compared to Saturday 

(2nd visit); 

− Congestion problem due to double parking or the exit 

or entry of two vehicles at the same time. 

 

 
Fig. 3. Problems of urban freight transport study zone 
 
Subsequently, a set of interviews with the 

establishment of the study section was conducted 
face-to-face. The objective is to understand their 
practices and needs. A sample of 23 establishments 
representing the different types of activities was We 
constructed. The survey was administered on one 

day and in two phases, a period of 10 to 15 minutes 

at each interview was carried out: 

− A first phase from 9:30 A.M to 12:30 A.M with 12 
respondents. 

− A second phase between 3:00 P.M and 5:00 P.M 
with 11 respondents.  
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The results highlighted that the study section 
represents an area with a high commercial density 
due to the diversity of activities and products 
characterizing it. They also confirmed that the 
commercial activity has periods of decline and 
increase depending on weather conditions and 
holiday periods of commercials and industrials 
establishments.  
By analyzing the weekly activity, the respondents 

reported that the average of delivery movements is 
the same between Monday and Saturday, and it 
varies on other days of the week. On the other hand, 
the respondents posed a set of problems that 
constrain the urban freight transport and the 
loading/unloading operations. These problems are 
manifested in the lack of parking spaces. 
Consequently, they opt for illegal parking thus 

accentuating the congestion on the road. Regarding 
the solutions proposed by the establishment, several 
respondents raised the importance of regulating 
delivery schedules (booking a period for delivery 
operations). 
Finally, this exploratory survey enabled us to 
understand the situation of freight transport in the 
study street and to gather the information required to 

establish the questionnaire of the establishment-
vehicle survey. 
 
3.2.2. Establishment-Vehicle observation survey 

This section reports the main lines of the proposed 
survey methodology which represents a mixed 
approach involving two survey techniques: Estab-
lishment and vehicle observation survey. Indeed, the 

surveys were developed and administered 
concurrently over a period from 1 December 2017 to 
14 April 2018. This period includes the preparation 
phase, the test phase and implementation survey.  
These two surveys were conducted to offer an over-
view of the freight vehicle delivery and pick-up fre-
quency according to the daytime and weekdays, the 
operations related to the loading/unloading activities 

and the commercial establishments' freight needs. 
Therefore, a questionnaire has been developed for 
the identification of the following data required for 
planning and location of the delivery areas bays 
(Moufad et al., 2019a ; Pinto et al., 2018 ; Alho et 
al., 2016 ; Dezi et al., 2010): 

− Map and position of delivery points (businesses, 
shops, warehouse)  

− Types of activities consulted by vehicles; 

− Specific characteristics of load/unload operations 
(e.g., deliveries by period of day, season changes); 

− Frequency of deliveries and duration of load-
ing/unloading operations; 

− Type of operation (delivery, pick-up or other); 

− Walking distance from the parking stall to the de-
livery point; 

− Arrival and departure time for each type of vehi-
cle; 

− Vehicle parking activity; 

− Handling tool used; 

− Traffic counts (Type of urban freight vehicles in 
study zone). 

 

Preparation of field phase 

(1) First stage: Supervision of the surveyors. The 
supervision through training was conducted for 
all surveyors selected for the achievement of the 
survey. It was carried out over two days given the 
availability of surveyors. Through a PowerPoint 
presentation, the survey purpose, the scope of the 
study and the questionnaire completion 
methodology have been explained. 

(2) Second stage : Assignment of observation posts. 
To facilitate the organization of the survey, a 
study section distribution in posts of 30 meters 
length representing a whole number of 
establishments was carried out. This distance 
was not randomly chosen, it is the result of 
several observations to test the observers' 
visibility of vehicle movement in the field.This 

distance covers an observation field for 5 to 6 
vehicles of 5 meters long. To each post, one or 
two observers have been appointed depending on 
their availability. The figure 4 illustrates the 
location of observation posts that were developed 
using the Edraw Max software. 

 

Implementation of establishments-Vehicle obser-

vation survey  

The survey implementation was administered in two 
stages:  

(1)Test phase: This step represents a demonstration 
phase for conducting the survey (Allen et al., 
2012a; Muñuzuri et al., 2017). It represents a one-
day survey designed for validating the question-
naire and data collection schedules and testing the 
ability of the surveyors to cope with the field con-
ditions. 
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Fig. 4. Map of delivery points (lettered) and distribution observation posts (outilined in red) 

 
Therefore, the test phase was conducted on Satur-
day, January 20, 2018 for three periods of the day. 

In fact, 20 surveyors were divided into groups (two 
observers per group). The other surveyors verify that 
the questionnaires have been filled in correctly, 
check compliance with the survey management 
guidelines (post order, positioning of observers in 
the survey area) and recuperate the questionnaires 
from the surveyors by the end of each step. Due to 
lack of human resources, most groups agreed to con-
duct the survey on two different times of the day. 

Below the schedule of the test phase (Table 3). 
 

Table 3. Planning of the test phase 
                              

Step 

Post 

S1 : 8:00 

A.M to 

12:00 A.M 

S2 : 12:00 A.M 

to 2:30 P.M 

S3 : 2:30 P.M 

to 6:00 P.M 

Post 1 G5 G5 G5 

Post 2 G2 G4 G7 

Post 3 G3 G6 G3 

Post 4 G4 G9 G1 

Post 5 G1 G8 G9 

Post 6 G6 G1 G8 

Post 7 G7 G10 G10 

Note: G1 (Groupe 1); S1: Step 1 

 
Based on this test survey, it has been confirmed that 

the steps S1 and S3 represent high commercial den-
sity periods. Thus, the evolution of commercial ac-
tivity varies from one post to another. Indeed, posts 
3, 4, 5 and 6 are the subject of a large number of 
movements (deliveries/pick-ups). These 

observations were used as the basic assumptions for 
the elaboration of the planning of the survey. 
 

(2) Data collection process : Since the organization 
of freight movements is variable over a week ac-

cording to the activity performed by the estab-
lishment and the periods, the survey the achieve-
ment was based on the following assumptions: 

− H1: the trend of commercial activity was the 
same for Mondays and Saturdays; 

− H2: the trend of commercial activity varies in the 
rest of the week (except Sunday); 

− H3: Most of delivery movements were made at 
the beginning and the end of the week ; 

− H4: the posts 3, 4, 5 and 6 represent a dense com-
mercial area; 

− H5: the steps S1 and S3 represent periods of high 
commercial activity. 

Depending on the availability of human resources, 
an observer was assigned to each position for a spe-
cific period of time, as all observers were familiar 
with the process. The schedule (Appendix) describes 
the configuration of the seven-week data collection 
period. 
 
4. Results and discussion 

4.1. Estimation of the number of logistics deliv-

ery bays 

Through the field visits and the information about 
the position of all business activities, the commercial 
map of the study area was established. On the basis 
of this map and the data collected during the survey 
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concerning the movements generated by each estab-
lishment per week, the theoretical number of loa-
ding/unloading zones was calculated (Figure 5). 
According to the results of the survey, 60% of deliv-
eries are made between 8:00 AM and 12:00 AM. 
Thus, a delivery area can have 4 deliveries per hour 
(Alho et al., 2016 ; Muñuzuri et al., 2017 ; Dezi et 
al., 2010). Considering that the commercial activity 
is carried out 6 times a week and a delivery area al-

lows treating 6*16 deliveries. So the capacity of a 
delivery area is 96 deliveries per week.  
The number of delivery areas is obtained by adding 
the weekly movements generated by the establish-
ment performed in the study zone (257 movements) 
and dividing by the capacity of a delivery area 
(movements generated by the delivery bays in full 
potential).  

Therefore, the study area required the planning of 3 
delivery bays. However, according to the principles 
of location and sizing, it is important to know the 
conditions of generation of the movements in order 
to determine the delivery bays location.  
 

4.2. Statistical analysis  

4.2.1. Utilization rate of UFT vehicles  

Concerning the typology of vehicles using the study 
area, four sub-categories were distinguished: 2-3 
weels (motorcycle and tricycle), cars, light goods 
vehicles (LGV) and heavy goods vehicles (HGV). 
The rate for use of each sub-category during the sur-
vey is illustrated in Figure 6. 
According to the results obtained, the study area ac-

counts for 48 percent of the cars, 32 percent of 
LGVs, 18 percent of the motorcycles and tricycles, 
and 2 percent of HGVs. The use of these vehicles 
varies according to the type of business activity for 
weekdays. Indeed, as it was pointed out previously, 
the total deliveries daily variation follows a logic of 
up and down. The Figure 7 illustrates the average 
deliveries weekly variation per types of vehicles. 

It can be seen that there is three pairs of daily 
deliveries variation ranked by priority (Monday, 
Saturday), (Tuesday, Thursday) and (Wednesday, 
Friday). Monday and Saturday are days of higher 
commercial activity. These results confirm the 
hypotheses generated before the survey. 

 

 
Fig. 5. The average of deliveries generated by each establishment in the study area 
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Fig. 6 Use of UFT vehicles in the study area 
 

 
Fig. 7 Average deliveries weekly variation per types of vehicles. 
 
On the other hand, the presence of heavy goods 
vehicles is a determining factor for the sizing of 
delivery areas (Moufad et al., 2019a; Alho et al., 
2016). The utilization rate of UFT vehicles per 

establishment category is illustrated in Figure 8. 

Heavy vehicles are mainly used in building materi-
als establishments (29%), equipment and sanitary 
facilities (6% to 7%). The LGVs represent 25% to 
52% of movements. The part of cars is important in 

all activities since it concerns delivery and pick-up 
movements. 

 

 
Fig. 8. Type of vehicles used in each establishment category 
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Indeed, from the number of movements generated 
and the distribution of the vehicles for each activity, 
it is possible to specify the location of the delivery 
areas adapted to them. The survey results reports 
that eighty percent of deliveries are made by LGVs 
and nineteen percent by HGV (Figure 9). 
 
4.2.2. Duration of movements 

The duration of the movements represents an 

important factor for the quantification of the 
delivery areas. It determines the possible turnover 
rate per each area. The Figure 10 summarizes the 
distribution of the average durations observed for 
each type of operation performed during the survey 
Delivery movements were also reported to require 
15 minutes for 18% of the cases, 15-30 minutes for 
51% of the cases and from 30 to 60 min in 26%. 

More than 70% of pick-ups and movements have a 
duration that does not exceed half an hour. 
Regarding other services, 76% of these does not 
exceed 30 minutes. Indeed, durations exceeding 60 
minutes generally correspond to operations related 
to heavy goods vehicles. For other categories, most 
vehicles do not exceed 30 minutes. 
 
4.2.3. Handling Tools 

The determination of the parts of movements 
requiring a handling tool is an important factor for 
the sizing of delivery areas. According to the 
investigation results, sixty percent of LGV 
movements are done by hand and forty percent of 
these movements need the following handling tools: 
devil, trolley, wheelbarrow and pallet truck (Figure 
11). 

 

 
Fig. 9. Type of vehicles used in each movements 
 

 
Fig. 10. Average daily variation of goods movements 
 

16%

14%

52%

60%

4%

2%

27%

80%

24%

1%

19%

1%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Pick-ups

Deliveries

Other service

Pick-ups Deliveries Other service

Motorcycle 16% 0% 14%

Cars 52% 0% 60%

Tricycle 4% 2% 2%

LGV 27% 80% 24%

HGV 1% 19% 1%

49

18

44

38

51

32

11

26

16

2

5

8

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Pick-ups

Deliveries

Other

< 15 min 15 à 30 min 30 à 60 min > 60 min



106 

 

Moufad, I., Jawab, F., 

Archives of Transport, 55(3), 95-110, 2020 

 

 

 
Fig. 11. Use of handling tools by type of vehicle 
 
Regarding the HGV, twenty-five percent of 
movements are done by hand, fifteen  percent by 
devil, twenty percent by trolley, thirty percent by 
pallet truck tool and ten percent wheelbarrow. 
Concerning other types of vehicles, most of the 
movements are done by hand. 

On the other hand, The use of the handling tools is 
also related to the activity of each establishment. 
The Figure 12 provides information on the use of 
handling tools by activity. These data are essential 
for a good adaptation of the supply of delivery areas 
on demand.

 

 
Fig. 12. Use of handling tools by type of vehicle
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For example, Industrial, agricultural and 
hydroelectric establishment use devil, trolley and 
whelbarrow tools in the handling of their goods. 
Therefore, the location of the delivery area must be 
near to the establishment receiving the highest 
frequency of deliveries and/or near to those 
requiring handling tools. In our case, these are 
mainly: Construction materials, hardware store, 
electric tools, industrial, agricultural and 

hydroelectric establishment. 
In the study section, according to the results of the 
survey, 64% of movements are made by vehicles 
parked within less than 30 metres from the point of 
sale. 
 

5. Conclusion  
In this paper, an urban freight transport survey meth-

odology was developed in order to estimate the 
needs of loading/unloading area and to prepare their 
implementation. The survey was carried out in a 
commercial street in Morocco. It is the Avenue Mo-
hammed Zerktouni of the city of Fez. According to 
the results of the survey, 60% of deliveries are made 
between 8:00 A.M and 12 A.M, and the movements 
generated by each establishment are 257 move-

ments. For this, the study zone requires the develop-
ment of three L/U bays.  
Reporting on UFT investigation is nothing new. This 
paper contributes to the available literature by 
providing: a) an overview of the existing literature 
on UFT survey methods aimed at summarizing the 
available knowledge; b) a step-by-step description 
of the development, implementation and statistical 

analysis of the Establishment-Vehicle observation 
survey. The results and discussion section summa-
rizes the most relevant findings of the analysis of the 
survey. The main contribution is to propose an ap-
proach that urban authorities can use to estimate ur-
ban delivery areas efficiently and thus allow simple 
replication of the proposed framework in other cit-
ies. 

Most relevant constraints of the proposed approach 
are manifested in the extent to which the work re-
quired to carry out the survey. That's why we only 
drew the results from one sample from one city. 
Therefore, the model will be validated on other sam-
ples as the collection of data from several cities 
would not only increase the size of the research sam-
ple, but would also provide variations in the UFT 
conditions. 

In future research, the limitation of the proposed sur-
vey methodology on a reduced sample in terms of 
geography and respondents, can be bypassed adopt-
ing other validation samples. The implementation of 
delivery areas seems to be a promising lever for im-
proving the UFT performance. It will also be of great 
interest to quantify the need and study the feasibility 
of locating the delivery areas in other commercial 
streets, particularly in other Moroccan cities. 

 
References 

[1] Aiura, N., Taniguchi, E., 2006. Planning on-
street loading-unloading spaces considering the 
behaviour of pickup-delivery vehicles. In R. G. 
Thompson, & E. Taniguchi (Eds.), Recent ad-
vances in city logistics Oxford: Elsevier. 

[2] Alho, A.  R., de Abreu e Silva, J., 2015. Lis-

bon’s Establishment-based Freight Survey: re-
vealing retail establishments’characteristics, 
goods ordering and delivery processes. Euro-
pean Transport. Research Review. 7, 16. 
https://doi.org/10.1007/s12544-015-0163-7 

[3] Alho, A.  R., de Abreu e Silva, J., de Sousa, J., 
Blanco, J.  P., E, 2016. Improving mobility by 
optimizing the number, location and usage of 

loading/unloading bays for urban freight vehic-
les. Transportation Research Part D: Transport 
and Environment 61, 3-18. 
https://doi.org/10.1016/j.trd.2017.05.014 

[4] Alho, A. R., de Abreu e Silva, J., 2014. 
Analyzing the Relation Between Land-
Use/Urban Freight Operations and the Need for 
Dedicated Infrastructure/Enforcement–

Application to the City of Lisbon.” Research in 
Transportation Business and Management 11, 
85–97. doi: 10.1016/j.rtbm.2014.05.002. 

[5] Allen, J., Browne, M., Cherrett, T., 2012. 
Investigating relationships between road freight 
transport, facility location, logistics 
management and urban form. Journal of 
Transport Geography 24, 45–57. 

https://doi.org/10.1016/j.jtrangeo.2012.06.010 
[6] Allen, J., Browne, M., Cherrett, T., 2012a. 

Survey Techniques in Urban Freight Transport 
Studies. Transport Reviews: A Transnational 
Transdisciplinary Journal, 32 (3), 287-311. 
https://doi.org/10.1080/01441647.2012.66594
9 

[7] CERTU. 2009. Aménagement des aires de 
livraison: guide pour leur quantification, leur 

https://doi.org/10.1007/s12544-015-0163-7
https://doi.org/10.1016/j.trd.2017.05.014
https://doi.org/10.1016/j.jtrangeo.2012.06.010
https://doi.org/10.1080/01441647.2012.665949
https://doi.org/10.1080/01441647.2012.665949


108 

 

Moufad, I., Jawab, F., 

Archives of Transport, 55(3), 95-110, 2020 

 

 

localisation et leur dimensionnement. CERTU, 
FR. 

[8] Cherrett, T., Allen, J., McLeod, F., Maynard, S., 
Hickford, A., Browne, M., 2012. Understand-
ing urban freight activity – key issues for freight 
planning. Journal of Transport Geography. 24, 
22–32 

[9] Comia, A., Buttarazzi, B., Schiraldi, M.M., In-
narella, R., Varisco, M., Rosati. L., 2017. Dy-

naLOAD:  a simulation framework for plan-
ning, managing and controlling urban delivery 
bays. In the 19th EURO Working Group on 
Transportation Meeting, Istanbul, Turkey, 
Transportation Research Procedia, 22, 335–
344. 
https://doi.org/10.1016/j.trpro.2017.03.049 

[10] Dablanc, L., Giuliano, G., Holliday, K., 

O’Brien, T., 2013. Best Practices in Urban Frei-
ght Management: Lessons from an Internatio-
nal Survey. Transportation Research Record, 
2379, 29–38, https://doi.org/10.3141/2379-04 

[11] Delaître, L., Routhier, J. L., 2010. Mixing two 
French tools for delivery areas scheme decision 
making. Procedia- Social and Behavioral Sci-
ences, 2, 6274–6285. 

https://doi.org/10.1016/j.sbspro.2010.04.037 
[12] Dezi, G., G. Dondi, and C. Sangiorgi. 2010. 

Urban Freight Transport in Bologna: Planning 
Commercial Vehicle Loading/Unloading 
Zones.” Procedia Social and Behavioral 
Sciences 2 (3): 5990–6001. doi: 
10.1016/j.sbspro.2010.04.013. 

[13] El Mokaddem, Y., Jawab, F., 2019. Parking 

Meso-Modeling Review-A Discipline-Based 
Approach. In  IEEE  International  Colloquium  
on Logistics  and  Supply  Chain  Management  
(LOGISTIQUA). 
10.1109/LOGISTIQUA.2019.8907266 

[14] Fes Meknes Invest, 2020. Retrieved from 
http://fesmeknesinvest.ma/sites/de-
fault/files/Pr%C3%A9fec-

ture%20de%20F%C3%A8s.pdf 
[15] Fu, J., Jenelius, E. 2018. Transport efficiency of 

off-peak urban goods deliveries: A Stockholm 
pilot study. Case Studies on Transport Policy, 
6, 156-166. 

[16] Gardrat, M.  Serouge, M., 2016. Modeling De-
livery Spaces Schemes:  Is the Space Properly 
used in Cities Regarding Delivery Practices? 
Transportation Research Procedia, 12, 436–

449. 
https://doi.org/10.1016/j.trpro.2016.02.077 

[17] Golini, R., Guerlain, C., Lagorio, A., & Pinto, 
R. 2018. An assessment framework to support 
collective decision making on urban freight 
transport. Transport, 33(4), 890-901. 
https://doi.org/10.3846/transport.2018.6591 

[18] Gonzalez-Feliu, J., Palacios-Argüello, L., Sua-
rez-Nuñez, C., 2020. Links between freight trip 

generation rates, accessibility and socio-demo-
graphic variables in urban zones. Archives of 
Transport, 53(1), 7-20. DOI: 
https://doi.org/10.5604/01.3001.0014.1738  

[19] Holguín-Veras, J., Jaller, M., 2014. Compre-
hensive Freight demand Data Collection 
Framework for Large Urban Areas. Journal of 
Chemical Information and Modeling, 1-13. 

https://doi.org/10.1007/978-3-642-31788-0_6 
[20] McLeod, F., Cherrett, T., 2011. Loading bay 

booking and control for urban freight. Interna-
tional Journal of Logistics Research and Appli-
cations, 14, 385-397. 
https://doi.org/10.1080/13675567.2011.64152
5 

[21] Moufad, I., Jawab, F., 2018. The Determinants 

of the performance of the Urban Freight Trans-
port -  An Empirical Analysis. In IEEE Interna-
tional Colloquium on Logistics and Supply 
Chain Management. 
https://doi.org/10.1109/LOGISTI-
QUA.2018.8428296. 

[22] Moufad, I., Jawab, F., 2019. A study framework 
for assessing the performance of the urban frei-

ght transport based on PLS approach. Archives 
of Transport, 49, 87-98. 
https://doi.org/10.5604/01.3001.0012.8368 

[23] Moufad, I., Jawab, F., 2019a. Proposal  
Methodology  of  Planning  and  Location  of  
Loading/Unloading  Spaces  for  Urban Freight 
Vehicle: A Case Study. Advances in Science, 
Technology and Engineering Systems Journal, 

4, pp. 273-280, 
https://dx.doi.org/10.25046/aj040534 

[24] Moufad, I., Jawab, F., 2020. Dassia: A micro-
simulation approach to diagnose urban freight 
delivery areas impacts on traffic flow. Interna-
tional Journal of Scientific and Technology Re-
search 9(2), 3737- 3742.  

[25] Muñuzuri, J., M. Cuberos, F. Aburrea, and A. 
Escudero. 2017. Improving the Design of 

https://doi.org/10.1016/j.trpro.2017.03.049
https://doi.org/10.3141/2379-04
https://doi.org/10.1016/j.sbspro.2010.04.037
https://doi.org/10.1109/LOGISTIQUA.2019.8907266
https://doi.org/10.1016/j.trpro.2016.02.077
https://doi.org/10.3846/transport.2018.6591
https://doi.org/10.5604/01.3001.0014.1738
https://doi.org/10.1007/978-3-642-31788-0_6
https://doi.org/10.1080/13675567.2011.641525
https://doi.org/10.1080/13675567.2011.641525
https://doi.org/10.1109/LOGISTIQUA.2018.8428296
https://doi.org/10.1109/LOGISTIQUA.2018.8428296
https://doi.org/10.5604/01.3001.0012.8368
https://dx.doi.org/10.25046/aj040534


Moufad, I., Jawab, F.,  

Archives of Transport, 55(3), 95-110, 2020 

109 

 

 

Urban Loading Zone Systems. Journal of 
Transport Geography 59, 1–13. doi: 
10.1016/j.jtrangeo.2017.01.004. 

[26] Pinto, R., Lagorio, A., Golini, R., 2018. The 
location and sizing of urban freight 
loading/unloading lay-by areas. International 
Journal of Production Research, 57 (1). 83-99. 
https://doi.org/10.1080/00207543.2018.14612
69 

[27] Pokorny, P., Pritchard, R.,  Pitera. K., 2018. 
Conflicts between bikes and trucks in urban 
areas—A survey of Norwegian cyclists. Case 
Studies on Transport Policy, 6 (1), 147-155. 
https://doi.org/10.1016/j.cstp.2017.11.010 

[28] Sánchez-Díaz. I., 2017. Modeling urban freight 
generation: A study of commercial 
establishments’ freight needs. Transportation 
Research Part A: Policy and Practice, 102, 3–
17. https://doi.org/10.1016/j.tra.2016.06.035 

[29] Toilier, F., Serouge,M., Routhier, J. L., Patier, 
D., Gardrat, M., 2016. How can Urban Goods 
Movements be Surveyed in a Megacity? the 
Case of the Paris Region. Transportation 

Research Procedia, 12, 570–583. 
[30] World Population Review, 2020. Retrieved 

from  http://worldpopulationreview.com/coun-
tries/morocco-population/cities/ 

 
Appendix 

   Step 1 (8:00 A.M to 12:00 A.M) Step 2 (12:00 A.M to 2:30 P.M) Step 3 (2 :30 P.M to 6:00 P.M) 

   

P
o

st
 1

 

P
o

st
 2

 

P
o

st
 3

 

P
o

st
 4

 

P
o

st
 5

 

P
o

st
 6

 

P
o

st
 7

 

P
o

st
 1

 

P
o

st
 2

 

P
o

st
 3

 

P
o

st
 4

 

P
o

st
 5

 

P
o

st
 6

 

P
o

st
 7

 

P
o

st
 1

 

P
o

st
 2

 

P
o

st
 3

 

P
o

st
 4

 

P
o

st
 5

 

P
o

st
 6

 

P
o

st
 7

 

F
eb

ru
ar

y
 

W
ee

k
 1

 (
2

6
/0

2
 t

o
 

0
3

/0
3

/2
0
1

8
) 

Monday           *
 

*
          

Tuesday   *
 

*
                  

Wednesday               *
 

*
      

Thursday            *
 

*
         

Friday                    *
 

*
 

Saturday    *
 

*
    *
 

*
            

M
ar

ch
 

W
ee

k
 2

 (
0

5
/0

3
 t

o
 

1
0

/0
3

/2
0
1

8
) 

Monday  *
 

*
                   

Tuesday          *
 

*
           

Wednesday                   *
 

*
  

Thursday *
 

*
                    

Friday             *
 

*
        

Saturday                  *
 

*
   

W
ee

k
 3

 (
1

2
/0

3
  
to

 

1
7

/0
3

/2
0
1

8
) 

Monday        *
 

*
             

Tuesday                 *
 

*
    

Wednesday     *
 

*
                

Thursday             *
 

*
        

Friday      *
 

*
               

Saturday                *
 

*
     

W
ee

k
 4

 (
1

7
/0

3
  
 

to
 2

4
/0

3
/2

0
1

8
) Monday                  *

 

*
   

Tuesday     *
 

*
                

Wednesday          *
 

*
           

Thursday                *
 

*
     

Friday *
 

*
                    

Saturday      *
 

*
               

W
ee

k
 5

 (
2

6
/0

3
 t

o
 

3
1

/0
3

/2
0
1

8
) 

Monday     *
 

*
                

Tuesday                 *
 

*
    

Wednesday         *
 

*
            

Thursday      *
 

*
               

Friday                *
 

*
     

Saturday    *
 

*
                 

https://doi.org/10.1080/00207543.2018.1461269
https://doi.org/10.1080/00207543.2018.1461269
https://doi.org/10.1016/j.cstp.2017.11.010
https://doi.org/10.1016/j.tra.2016.06.035


110 

 

Moufad, I., Jawab, F., 

Archives of Transport, 55(3), 95-110, 2020 

 

 

A
p

ri
l W

ee
k

 6
 (

7
/0

4
  
 

to
  
  

  
  

  
 

1
4

/0
4

/2
0
1

8
) 

Monday          * *           

Tuesday                   * *  

Wednesday * *                    

Thursday         * *            

Friday                  * *   

Saturday      * *               

W
ee

k
 6

7
 

(7
/0

4
  
  
  

  
  

  
 

to
 

1
4

/0
4

/2
0
1

8
) 

Monday               * *      

Tuesday  * *                   

Wednesday          * *           

Thursday                  * *   

Friday     * *                

Saturday      * *               

 


