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1	   INTRODUCTION	  

 

 

Nowadays in Morocco, there has not been established a critical path for construction projects yet, 

although in many other countries this tool has been applied to more areas than what our mind can 

imagine. Also, the main sectors of activities that are contributing in the growth of the Gross Domestic 

Product are the primary sectors, namely agriculture, transportation and real estates. Benefiting from a 

detailed guideline will help current project holders prevent additional costs and limit construction delays 

risks; this is the main reason why I want to bring this feature into application and benefit for our country, 

especially in the context of construction. 

 

 

As for any construction project there are many contributors, the architect generally gets in contact 

with an engineer, other bulk products suppliers and also a notary, for the case of Morocco. For our study, 

we will put ourselves in the shoes of an architect who will perform his respective tasks as well as the 

other parties’ ones so that we can get a general overview of what has to be done. However, one must 

keep in mind that when taking care of the project on his own, there is a lot of time and effort that must 

be put into the realization as even the executional part of the project requires the presence of a supervisor. 

 

 

We cannot proceed into further details about our research without introducing the method in 

highlight. The CPM (Critical Path Method) is an operations management tool that allows its users to 
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optimize a process’ steps in order to reduce both duration and costs. This method can be applied in 

various areas.  

 

 

Finally, the PERT (Program Evaluation and Review Technique) instrument seemed suitable as well. 

This tool is an operations management technique as well that serves at determining the earliest and latest 

starts and finishes. It also emphasizes of the precedence relationship between the tasks in the set of 

activities comprised in the project. The two techniques are co-related as we can represent them both on 

the same diagram. However, for the sake of simplicity, we will be using only the CPM method .
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2	   STEEPLE	  ANALYSIS	  

 

 

Every engineering design must respect some ideological notions and the STEEPLE Analysis sums 

these notions pretty well. Thus, the analysis is applied to the current project as follows: 

 

 

•  Societal: The design will aim at decreasing the costs for building perhaps and may contribute to the 

easy access of real estate in the country of Morocco, making the market more accessible. Also, this 

design will allow owners to conduct their own construction process and maybe reduce the portion of 

homeless people. 

 

 

•   Technical: The project does not involve any type of program, thing that could constitute a threat to the 

technological networks. 

 

 

•  Environmental: This project being about the concept of optimization will allow the user to cut the 

losses coming from the waste. 
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•  Ethical: By encouraging people to build on their own, the construction skills will spread more and 

nobody will lose their jobs even though there are losses to be cut. This is due to the fact that the 

gains will be made on the material aspect (the bulk product that is to be saved) and by reducing the 

architect’s work, not by dismissing him. 

 

 

•  Political: The process does not involve any political aspect, thus won’t affect this realm. 

 

 

•  Legal: The legal procedures are going to be taken into account as there is a whole step in the design 

devoted to this section (legalizing and getting permits and ownership titles). 

 

 

•  Economic: The economic implications may be tremendously positive as the purchasing power of 

Moroccan citizens is pretty low. This procedure will allow them to make savings, which may encourage 

people to buy more. 
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3	   GENERAL	  RECOLLECTION	  OF	  STEPS	  

 

 

In order to perform the critical path method in a project, we must obviously and foremost gather the 

steps that are necessary to complete the mission's process. This is not an easy task to do as the steps of 

an important development may require an advanced division and repartition of what is primary and what 

is secondary, if not more particular. 

 

 

In the case of our matter of study that is construction, there are numerous stages that need to be 

taken into account, especially that we are regarding the subject as being undertaken by an amateurish 

entrepreneur and not a simple individual who may assign tasks to professional tiers able to perform the 

job easily as they already have experience in the field. Of course, there are some tasks which may not 

be accomplished without the experience of a specialized individual or company, and thus, the tasks will 

be encompassed within the maximum limits an amateur can achieve. 

 

 

We will also consider that the building has seven Storeys meaning 7 levels. We must also keep in 

mind that the durations listed are sometimes approximate presumptions. In fact, because it is hard to 

find the exact number of days necessary to complete a certain step, some of the presumptions are based 

on the data found about houses, simply multiplied by 2 or 3 to get the value for a building. Additionally, 

the actual duration of the project may be compromised heavily by many factors. These factors can be 
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reasons can originate from the weather conditions, as if it is raining the materials may experience either 

longer or shorter time lapses to dry. Likewise, if the ambient temperature exceeds 40°C, the workers 

would be exposed to a high probability of fainting and dizziness, thus it would be preferable for them to 

stop working in extremely burning conditions. In fact, some regions of our country experience this 

temperature escalation during summer.  

 

 

Likewise, the costs listed include the installation and the required workforce. If for example, you 

require more painters at the same time to complete the job, it would be equal to what you would pay for 

the same work but with fewer workers as these are getting an hourly wage. 

 

 

 

BRAINSTORMING	  AND	  RESEARCH	  

 

 

The main construction steps one inexperienced individual may come up with are basically the 

following: 

1.  Building	  location	  decision because it is known from commonsense that not all types of soils can 

welcome a 7-floor high building. Therefore, the structure may heavily depend on location. 

2.  The	  Design as the structure of a construction is not decided upon until the construction process 

starts. 
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3.  The	  Construction, step that is itself subdivided into many subcategories of activity, counting for 

instance supplying in sand, painting material, cement, bricks, etc.… 

4.  The	  Legal	  aspect which has to be taken care of as it is not because you build a house that the 

country entitles you of its ownership. 

 

 

 Obviously, this model is just a trivial one as we can notice by doing preliminary research on the 

topic, there are many more steps to the ones listed or at least the procedure is presented in a more divided 

and specific way. According to architecte-batiments.fr, these are the steps of a construction project: 

“Preliminary design studies AVP  

o   Preliminary Design APS 

o   Preliminary Final Draft APD 

o   File Application Building Permit DPC 

Project study PRO 

Studies and implementation plans EXE 

o   Business consultation file DCE 

o   Implementation plans 

Assistance to works contracts ACT  

Directorate of Works DET 

o   Scheduling, coordination and supervision of the site OPC  

Reception Operations Assistance AOR” [1] 
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The preliminary design studies will include a general brainstorming of the needs of the 

project owner. These include a groundwork sketch of the building. This step requires the 

intervention of an architect. 

 

 

Among the preliminary design studies, we can find the preliminary design step and it 

includes a detailed portrayal of the design as well as a cost and duration estimations of the 

project. The duration can be done independently from the architect as we are introducing an 

efficient system in this paper. At this point, there is no actual data provided anywhere on the 

net that gives an indication of the length of this step in Morocco; thus, we will use the French 

data. Then, this step takes usually two weeks as we can see in the following figure. 

 

 

Along with the preliminary design, we have the preliminary final daft that is also made 

in the context of the preliminary design studies step. At this stage, the owner can still bring 

modification and finalization of his conceptions of the project. There may be a thermal audit 

report needed at this point, and the rest of this step serves as a basis for the collection of the 

necessary documents for the construction permit application file. Correspondingly to the 

French data, this step also requires two weeks according to the figure 1. 
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However, the file application building permit’s duration are provided on the Moroccan 

website dedicated for all the administrative concerns one may experience ‘Service Public’. 

The duration of the construction permit file deliverance is 1 week. There are many 

documents required for this application and these can be found easily on the website. 

 

 

Moving on to the next major step ‘Project Study’, we need to point out the fact that the 

owner has provided his final modification decision. At this stage, the architect elaborates the 

detailed plan of the building including all the storeys, apartments and rooms. The technical 

characteristics such as the dimensions and the materials to be used are also determined. The 

detailed sketches are done by the architect. 

 

 

After the project study, we will move on to the implementation plans and studies. This 

step encloses all the computations and specifications of the project. The first step in this 

activity is the business consultation file that will be used to find bulk products suppliers. The 

exact budget will be computed in this stage. Finally, the duration of this step is also taken 

from the French system demonstrated in the below figure. In the planning, we also need 

execution plans to be elaborated. These plans will include further technical specifications. 

The execution plans are done within 1 week following the French system. 
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The next step is the assistance to work contracts, and it involves the selection of all the 

intervening supplier companies that will be entering in the process. These companies will 

provide either bulk product or manual workforce resources. This step takes two weeks to 

completion. 

 

 

Now that all the resources are found and that all the planning is elaborated, the team will 

be able to launch the big work. The construction step will basically last the longest in the 

whole process as it can be subdivided into four main sub steps. These are as follows: 

1.   Excavation & Foundation 

2.   Framing 

3.   Exterior Activities 

4.   Interior Activities 

 

The following figure represents the Gantt chart of the steps as performed in the French 

system. We can notice that the activities are listed in the precedence order and that they 

narrowed all the activities to 24 weeks. This is equivalent to 6 months; however, we will see 

that Morocco will reveal a different project length. In our model, we tried to implement the 

maximum amount of necessary steps. 
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Figure	  1:	  Gantt	  chart	  for	  a	  French	  construction	  process. [1] 

 

 

Note: We must observe that the Moroccan government provides a listing (cartography) of the 

available lots in the territory. Thus we might implement this new piece of information in our list. 

 

 

The construction permit can be delivered after providing a list of documents necessary to the 

application file. The deliverance of the permit takes at most one week. [28] 
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Basically, each step cited previously can be subdivided into many secondary tasks. These tasks have 

a specific order of precedence, which shall be respected. During the course of the research, we can collect 

many guidelines of these steps along with their respective order. The following table is obtained from a 

project management book, which is more of a how-to guideline towards the construction project 

management field. The table lists the sub-steps for the foundation part in directorate of works DET part 

of the plan. 

 

 

	  

Figure	  2:	  Foundation	  step	  activities	  and	  predecessors.	  [2]	  

We will not be using these steps as there are way more factors that need to be taken into account. 

We will now move on the detailed steps of the project as applied to the Moroccan market. 

 

 

DETAILED	  STEPS	  
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There is a way more detailed guideline on a website listing the whole process for DET step, which 

is the longest one. By studying this part of the project thoroughly, we can implement an optimized 

guideline that will allow us to reduce many costs and shorten the duration of the project.  

 

 

Foundation	  

 

 

The following table represents the sub-activities of the first category of works in the DET part of the 

project, i.e. the foundation. We must keep in mind that the prices indicated are round up to the closest 

integer and that there are some maintenance costs incurring over the years, which are not cited below. 

 

 

Activity Description Predecessors Price Duration 

A+ Engineering   Till C 

A Site Clearing  
10 MAD/m2 

[7] 

1 day 

[16] 
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B Excavating A 
40 MAD/m3 

[6] 

3 to 10 

days - 5 

C Sand & Gravel B 
215 MAD/m3 

[8] 

3 days 

[17]  

D Foundation A+, C 
>2000 

MAD/m3 [9] 

10 days 

[18]  

E 
Concrete Pouring & 

Strip Foundation 
D 

135 MAD/m2 

[10] 

14 days 

F 
Underground Walls + 

Damp Proofing 
E 

1765 

MAD/m3  

130 MAD/m2 

[11] 

2 days 

G Drain Tile E 
271 MAD/m 

[12] 

1 day 

H Water Hook-ups A+ 

497 MAD/m  

965 MAD/U 

[13] 

5 days 

[19] 

I Backfilling & Grading G 
1035 

MAD/m3 [14] 

1 day 

J Slab or Skim Coat I 
674 MAD/m2 

[15] 

1 day 
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Total duration 33 days 

Table	  1:	  Sub-‐steps	  of	  the	  foundation	  activities	  in	  the	  construction.	  [4]  

 

 

The first step, ‘Engineering’, may be costly but using the services of an engineer, will allow the 

owners to live in a peacefully safe building, as the specialist will make sure that the materials and the 

structure used will hold together and respect a certain factor of safety. This can be at the same time as 

excavating goes. 

 

 

The ‘Excavating’ step is the first major move in terms of construction manipulation as it consists of 

digging a big hole in the ground that will allow for the structure to hold in place and will contain either 

a garage or a basement. The company taking care of this part will generally take care of the waste 

generated by the operation. This step time length depends heavily on the size of the dust to be excavated, 

this is why it may take from 3 to 10 days. However, for our building, we will consider it to be an average 

of 5 days. 

 

 

The ‘Sand & Gravel’ stage englobes filling partially the hole dug depending on the minimum 

elevation of the underground level of the building. This will make the base of the building stable and 

will prevent the cracks.  
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The foundation part is important as it is the first step structure of the building’s structure. It also 

takes care of transferring the building’s weight to the ground. It can be an engineer’s task to ensure that 

the foundation will hold a stable structure.   

 

 

Concrete pouring and strip foundation represent the part where the base ground of the building is 

then leveled with concrete and when the foundation is removed. This step is usually long as it takes time 

for the concrete to dry and allow for compaction. We must keep in mind that the compaction devices 

must not be held near the walls as it may provoke wall failures and cracks. 

 

 

The step ‘Underground Walls & Damp Proofing’ is when the construction company elevates walls 

to the ground level. These walls, by being exposed to the underground humidity and temperature, could 

be subject to corrosion and moisture. Thus, the company must perform a damp proofing allowing the 

permeability of the foundation. 

 

 

‘Drain Tile’ is a mechanism that is implemented in the exterior underground part of the construction 

thereafter as to prevent any type of flood in the basement. The system evacuates all the water overflow. 
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The water hook-up system is delivered in morocco in two parts linking the building to the sewerage 

network. The first is the connection to the general sewerage network and the other is the length of the 

connection. 

 

 

The backfilling step will bring back the need of concrete as it is basically the pouring of the material 

in the blank between the underground wall and the dirt. The grading part of this step’s title points to the 

flattening of the concrete to the ground level. 

 

 

The last step being the slab and skim coat will represent the ground formation and leveling. This 

will be the basis of the building on which more work will be accomplished. We can see that the 

foundation activity lasts for approximately a month. 

 

 

The following figure shows the Microsoft Project implementation of the foundation activities in 

the main construction part of the venture.  
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Using MS Project, we could implement all the steps along with their order of precedence and 

appropriate duration. Thanks to this software, we can visualize the critical path represented in red arrows 

and bars, i.e. the shortest path to the project completion. Thanks to this, we can determine the critical 

duration of the whole sub-activity which is 33 days for the foundation. The total amount of steps required 

for the completion of the internal stage is 5 steps, and the amount of non-critical steps is 6. 

 

 

Framing	  

 

The following table lists the following activity in the DET step, being the framing. 

Activity Description Predecessors Cost Duration 

A Framing   
7 days/storey 

[20] 

Figure	  3:	  Sub-‐steps	  of	  the	  foundation	  activities	  in	  the	  construction	  represented	  using	  MS	  Project. 



	   23	  

7 Storeys => 

49 days 

B Trusses (Optional) 

Not needed in morocco as it 

is not snowing generally in 

most areas. 

_____ _____ 

C 
Heating & Plumbing 

& Electrical 
A 

4737 MAD/U 

(Hot water) 

2714 MAD/U 

(Heating) 

140 000 MAD 

(Plumbing) 

12 MAD/m 

(Cables) 

403 MAD/U 

(Network) 

5000 MAD/U 

(Electrical 

devices) 

212 MAD/m 

(Wiring) 

14 days 
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D Roofing 

Not needed in morocco as it 

is not snowing generally in 

most areas. 

_____ _____ 

E Doors & Windows D  4 days 

Total 63 days 

Table	  2:	  Sub-‐steps	  of	  the	  framing	  activities	  in	  the	  construction.	  [5] 

 

Framing is the first step within this section although there aren’t many steps here. The workers 

will put up the bordering structure that will give the building its internal shape by delimiting the 

rooms. Framing will generally last a little more than a month.  

 

 

Trusses come second, and these are the framing part of roofing. As Morocco has very few snowy 

areas, we will not take into consideration this step in our synthesis. Third, the heating, plumbing, and 

electrical trades need to be installed in order to ensure a full operability to the building before boarding 

is done. This step will take a couple of weeks to be accomplished. The third step in this part is roofing, 

but as there is no snowfall in most regions of Morocco, and the need for roofing is neglected. 

 

 

Finally, within this section, the last step is doors & windows. Basically, as indicates its name, this 

step consists of mounting the doors & windows received from the supplier in place. This should not 
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take more than four days to accomplish. Although this section comprises very few steps compared to 

foundation, its length in terms of time is twice as much bigger. 

 

 

The following figure represents the implementation of this step in the program MS Project. We can 

see that there are only three steps that are taken into account here and that the critical path demonstrated 

in red arrows and bars excludes only the doors & windows step, which is the smallest. This is the reason 

why this step is long; the CPM does not have a significant effect on this part. Doors & windows being 

installed; the building can be locked down. The total amount of steps required for the completion of the 

internal stage is 2 steps, and the amount of non-critical steps is 1. We can now determine the critical 

duration of the whole sub-activity, which is 63 days for the framing. 

 

 

  

 

Now that framing is installed and that the windows are placed, we can move on to the exterior part 

of the plan. One of the activities listed in this section will have a direct precedence relationship with a 

specific task from a previous major area, namely the foundation table.  

Figure	  4:	  Sub-‐steps	  of	  the	  framing	  activities	  in	  the	  construction	  represented	  using	  MS	  Project. 
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Exterior	  

 

Activity Description Predecessors Cost Duration 

A 
Overhead Doors 

(Garage) 
 

12000 MAD/U 

[21] 
1 day 

B 
Brick Work 

(Optional) 

Not done in Morocco (Buildings are 

just painted generally) 
_____ _____ 

C 
Siding, Soffits & 

Gutters 

A (Siding & Soffits not done in 

Morocco (Buildings are just painted 

generally)) 

1419 MAD/m 

(Gutters) [22] 
1 day 

D Stucco C (is also dependent on the weather)  7 days 

E 
Driveway & 

Garage Floor 
I from table 1 

204 MAD/m2 

[23] 
2 days 

F Decking  D (only for houses) _____ _____ 

G Railing  F (only for houses with big decking) _____ _____ 

H Landscaping  G (only for houses) _____ _____ 

Total Duration 9 days 

Table	  3:	  Sub-‐steps	  of	  the	  exterior	  activities	  in	  the	  construction.	  [5] 
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Concerning the first step and contrarily to what we may believe, overhead doors used for the garage 

are generally expensive, ranging from 12 000 to 34 000 dirhams. The overhead doors are the garage 

doors permitting owners’ vehicles to be parked in the lowest level of the building. 

 

 

As of the tasks that take less than a day like the garage’s door and the gutter’s installation, we will 

appoint a 1-day duration in order to cover for the possible delays that could be induced by the contractors 

or by the weather changes. The brick work step is generally not applied in our country as most building 

have an outer layer of simple paint. 

 

The following step encompasses three items which are gutters, sidings, and soffits. Gutters are 

basically the water escaping ducts that we usually recognize on the side of swimming pools. Their benefit 

is that they prevent flooding. Sidings are basically wooden tablets superposed one over the other as an 

external layer for the building. This tool is used mostly for houses, which is not the case for our project 

as we are dealing with buildings, and even the Moroccan houses we have here usually do not use this 

layer for the outside frontage. The final instrument in this step is the soffits. Basically, these are ducts 

conducting water droplets resulting from rain of snow toward the water canalizations. We will not 

include this tool in our process because of the lack of data provided on the web on this topic; but still, 

soffits need to be implemented and only a meeting with the supplier’s contractor will determine the exact 

amount of money needed for this mechanism and the amount of time required to do so. 

 

 

The ‘Stucco’ step serves as a coating for the building and requires a temperature between 10°C to 

18°C. Thus, it is preferable to arrive to this step during winter. This step, because of its exposure to the 
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outside conditions, may increase the vulnerability of the length of our construction project. Moving on 

to the driveway and garage floor step, we need to put down appropriate tiles for the driveway as it will 

endure vehicles passing. 

 

 

The three last steps are exclusively devoted for houses, thus we won’t take these into considerations. 

These steps are decking, railing, and landscaping. The following figure is a representation of the four 

external steps of the project. The critical path method emphasizes the essential steps in this part. The 

critical path method also eliminates the driveway step from the primordial continuity of this. We must 

note that the dates indicated in the figure do not enter into account into our set up and are just arbitrary. 

 

 

 

 

 

Now that the external activities of the process are completed, we can easily move on to the internal 

process. As this part will not be exposed to the outer weather, it will hardly experience delays. If so, 

Figure	  5:	  Sub-‐steps	  of	  the	  external	  activities	  in	  the	  construction	  represented	  using	  MS	  Project. 
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these will be caused by the workforce and all the possible outcomes that may happen, namely workplace 

injuries, late receiving of materials, or other issues. The total amount of steps required for the completion 

of the internal stage is 3 steps, and the amount of non-critical steps is 1. We can now determine the 

critical duration of the whole sub-activity, which is 9 days for the external part. This is pretty short. 

 

Interior	  

	  

	  

Now that we are done with all the foundation, framing, and exteriror steps, we will move to the 

interior part which contains numerous activities. These are of the owner’s free choice, he can decide to 

set them up with their degree of precedence obviously because it is still important to follow the order, 

or to set a company to take care of the rest. 

Activity Description Predecessors Cost Duration 

A Alarm Prewiring (optional: wireless) _____ _____ 

B Built-In Vacuum  
C in table 2 

(optional) 
_____ _____ 

C Insulation  

C in table 2 

(optional in 

morocco) 

_____ _____ 

D 
Boarding & 

Drywall 
C 

287 MAD/m2 

[26] 
6 days 
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E 
Finishing 

Carpenter 

D (in morocco, it is 

made from ceramic, 

same as tiles) 

48 MAD/m 

[24] 

3 

hours/room/worker 

30 room/floor 7 

floors and 5 

workers: 4 days 

G Painting E  5 days 

H Linoleum 

G (Not in Morocco 

as we generally use 

tiles) 

_____ _____ 

I Cabinets H, G  2 day 

J Tile Work I 
170 MAD/m2 

[23] 
5 workers: 10 days 

K 

Plumbing (kitchen 

& bathroom 

fixtures) 

I, J 

3300 MAD/U 

(Bathroom) 

[25] 

14000 

MAD/U 

(Kitchen)  

3 days 

L Closet Organizers G 
2945 MAD/U 

[28] 
1 day 

M Light Fixtures D  1 day 

N Blinds G  1 day 
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O Hardwood Floors N, M, L K, I  3 days 

P Carpet 
G, I, J, O (rare in 

Morocco) 
_____ _____ 

Q Final Inspection Final   

Total Duration 33 days 

Table	  4:	  Sub-‐steps	  of	  the	  internal	  activities	  in	  the	  construction.	  [3] 

 

 

The first three steps are optional in Morocco, so we will not include these in the computations. The 

disregarded steps are alarm prewiring, built-in vacuum, and insulation. The alarm pre-wiring is 

uncommon within our Moroccan houses; therefore, we judged it as being avoidable. However, there is 

still the option of the wireless systems, so it will be up to the owner to fix that later if the need arises. 

Concerning the built-in vacuum, we noticed that less than a third of the houses in Morocco contain these; 

thus it will be disregarded as well. This device is usually implemented in the bathroom section for air 

flow purposes obviously. The last item is insulation, and we decided to ignore it as well as most houses 

in Morocco are located in non-snowy areas and do not even need insulation as the houses are unequipped 

in terms of heating. There is basically no heat to preserve. 

 

 

Although the previous steps are cancelled, the following one is really important as it constitutes of 

mounting the boards that will be the future walls to our construction. This step usually require no more 

than 6 six but is however petty much expensive. According to a Moroccan website for construction 

engineering projects, the meter square unit costs 287 dirhams. If we multiply this value by the total 
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internal walling surface of the building, we will go on to some exorbitant charges. The boards will be 

joint together using some wall paste. This collage is called the drywall. 

 

 

The finishing carpenter step is basically about the small-width ceramic or composite bars that we 

usually see in the lowest part of the wall. This is generally used as to close any whole left in the boarding 

& drywall step, and also serves as to soften the transition from wall to ground. This step is estimated to 

last four days with an amount of 35 workers. We must keep in mind that our goal here is to do as fast as 

possible, even if it implies hiring a big number of manual staff.  

 

 

The next step consists of painting the boards as well as the cabinets. The cabinets must dry before 

being installed in place. This step is mainly when we start working on the appearances instead of the 

functionality side of the project. With an appropriate amount of workers, this step should not last more 

than 5 days. The painters should focus on painting the cabinets first before moving on to the walls. The 

following step, linoleum, is usually disregarded in our country as most houses, buildings, and 

constructions are equipped with tiles instead of linoleum. Therefore, we will skip this step. 

 

 

As cabinets were the first step of the painting phase, they should have dried by now. Thus, the next 

step will be to mount the cabinets in place. This step is really important for the future steps as it will 

delimit the ground for the tile work and plumbing parts. With appropriate help, these should not last 

more than 2 days, and this is just an exaggeration as we are trying to add some slack time to the project. 
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As mentioned previously, the cabinets will delimit the area for the tile work placement. This step is 

what will serve as a base for the overall flooring of the building as most houses and building are equipped 

with tiles. There are obviously other types of floorings, but this again will depend on the owner’s 

conception and utility of the structure. We estimated that we would need a total of 10 days to complete 

this step. Concerning the cost, buying and posing the tiles will cost an amount of 170 dirhams for each 

square meter. The cost of labor is also included in this price according to our sources [23]. 

 

 

The next step is a though one as it is quasi-impossible to take care of it on our own, so the presence 

of a professional is mandatory. We are basically talking about the plumbing trades. This step focuses on 

the water connections that will be serving and deserving water to each individual unit in the construction. 

Also, we can hardly estimate the cost that it will require as there are many options to consider and many 

devices to install, that only an experienced professional will define which mechanisms are useful, and 

which are not. 

 

 

After the plumbing part, we can move on to a more fun and easy step, the closets. We simply need 

to put up these in place. This will take one day at most. The following step is also easy to accomplish as 

it consists of simply plugging the light fixtures in place with their corresponding light bulbs. It can be a 

bit demanding over time as there can be many light fixtures in a single room, and there will be many 

rooms in our building of course, this means that it will be a bit annoying because the same task will be 

repeated over and over. 
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Going further in our furniture, we can put up blinds as these are one of the main determinants of the 

appearance of our edifice as is orients light and gives a second layer to the walls. There are some areas 

in the building where the owner may decide to place hardwood floors, in fact these give a better look to 

the rooms. It will generally take three days to finish this part as the adhesive sides need to dry up. 

 

 

The next step listed is dedicated to carpets. This type of flooring is uncommon in our country as it 

is mostly a characteristic of American houses. Our culture did not adopt yet this concept. Although there 

are some hotels equipped with this option, but if the building won’t serve as a hotel and even if true, 

there still are many flooring choices available, there won’t be a great need for this. Conclusively, the 

final inspection will serve as a basis for the occupancy permit grant. The following figure represents the 

internal activities implementation in the software we are using for our research, MS Project 2013. 

 

 Figure	  6:	  Sub-‐steps	  of	  the	  internal	  activities	  in	  the	  construction	  represented	  using	  MS	  Project. 
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We can see from our visual that there are many sub-steps entering into account in the internal 

phase of the construction, and thus the critical path method could really set aside some activities of the 

phase. The total amount of steps required for the completion of the internal stage is 7 steps, and the 

amount of non-critical steps is 3. These are obviously indicated with red bars and are linked with red 

arrows on the right side of the figure. The total amount of time required to complete this phase now is 

33 days exactly, hoping that no delays will occur within the critical steps. 
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4	   STEP	  STRUCTURE	  

	  

Overall	  steps	  

 

Now that we gathered all the necessary steps to a construction process, we will need to implement 

these in a software that will allow us to visualize the succession of activities, their timing and succession. 

As the major part of the work is done using a Macintosh laptop and for compatibility purposes, the two 

software programs EdrawMax and Microsoft Project 2013 are used in this focus. Microsoft Project 2013 

is a tool that can implement easily the Critical Path Method with multiple functions like precedence and 

costs. On the other hand, EdrawMax provides the possibility of constructing both Gantt, PERT and WBS 

charts. 

 

 

The following chart is a Work Breakdown Structure (WBS) made using EdrawMax. The purpose of 

this chart is to represent the major activities of the project with respect as well to their corresponding 

sub-activities. 
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Figure	  7:	  WBS	  for	  construction	  projects	  in	  Morocco	  done	  using	  EdrawMax. 

 

 

We must remind ourselves that the soil identification step is a requirement added in the data as we 

cannot proceed further without having the exact location of the site. In fact, the type of soil is heavily 

important as not all types of construction can be done everywhere. There are some types of grounds that 

are too weak to receive a 10-floor building for instance. We will set the soil identification as lasting for 

a week at most, as every clever entrepreneur will spend the minimum amount of time in research. 
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As there are many steps in our process, and in order for us to perform an organized Critical Path 

Method, we will need to list our major activities in a recapitulative table. We also need to take into 

account the precedence. 

Activity Description Precedence Cost Duration 

A Site identification  60 MAD 7 days 

B Preliminary Design   14 days 

C Preliminary Final Draft D  14 days 

D Construction Permit A, B  7 days 

E Project Study C  14 days 

F Business consultation file G  14 days 

G Implementation Plans E  7 days 

H Assistance to Work Contracts F  14 days 

I Foundation H  33 days 

J Framing I  63 days 

K Exterior J  9 days 

L Interior J  33 days 

M Living Permit L  30 days 

N Registration to land conservation D  365 days 

Total Duration 259 days w/o conservation 
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Table	  5:	  Overall	  activities	  of	  the	  project	  and	  their	  duration.	  [29] 

 

The total duration of a construction in Morocco, using this CPM method is 37 weeks, including all 

the preliminary studies. Concerning the on-site work, construction lasts for 20 weeks. 

 

 

Steps	  for	  Moroccan	  Architects	  

	  

	  

We	  can	  see	  from	  the	  following	  table	  that	  there	  are	  some	  steps	  accomplished	  by	  the	  architect	  

that	  can	  be	  done	  personally	  in	  order	  to	  reduce	  the	  costs.	  Two	  of	  these	  steps	  are	  entering	  in	  the	  legal	  

aspect	  of	  the	  project,	  the	  construction	  permit	  application	  file	  and	  reception.	  All	  the	  administrative	  

aspects	  of	  the	  project	  can	  be	  performed	  easily	  as	  all	  the	  documents	  and	  costs	  required	  are	  

mentioned	  in	  the	  ‘Service	  Public’	  website.	  

	  

Phase Content of the phase Rate 
(%) 

Cumulative 
rate 
(%) 

Number of duplicatas 
to provide the owner  

A 1 Contract signature 2 2 2 

2 Preliminary design study 
providing (sketches) 

3 5 2 

3 Providing the preliminary 
design (APS) 

10 15 2 
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4 Providing the construction 
permit application file 

10 25 deposit + 1 

5 Acquiring the construction 
permit 

5 30 2 

B 1 Approval of the preliminary 
final draft (APD) 

20 50 2 

2 Providing the execution 
plans and details (PE) 

7 57 2 

3 Business consultation file 7 64 2 

4 Award of contracts 6 70 2 

C 1 Direction and follow-up 25 95 2 

2 Pronunciation of 
provisional acceptance 

2,5 97,5 3 PV 

3 Pronunciation of definitive 
acceptance 

2,5 100 3 PV 

Table	  6:	  Moroccan	  Architects	  steps	  in	  construction	  and	  fees
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5	   RESULTS	  	  

 

 

Throughout our research, we could set an effective CPM process for construction in Morocco by 

taking into account factors affecting the country. The resulting average time required to construct a 

building using the method and considering the Moroccan environment is 9 months. We may know from 

experience that the average amount of time spent in this type of construction is way longer. In fact, it 

takes a minimum of two years to raise an edifice of 7 storeys high. The following graph emphasizes the 

difference between using the CPM tool and not using one in our kingdom. 

 

 

 

To understand better the impact of using the critical path method, we will compute the percent change 

between the two as follows:  

!"	  "$%&'&()%&"*+,-.
!"	  /$%&'&()%&"*

= 12+3
12

=	  62.5% 
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CONSTRUCTION	  LENGTH	  IN	  
MOROCCO	  (MONTHS)

Figure	  8:	  Graph	  of	  CPM	  optimization	  technique	  versus	  normal	  way.	  
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We can conclude  that the time length  of the Moroccan construction projects reduced by a proportion 

of 62.5%. This is a significant change that may allow many real-estate entrepreneurs of even normal 

individuals to save up to 62.5% of their time, i.e. 24 – 9 =  15 months to be saved. 
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6	    CONCLUSION 
 

 

To conclude, we can emphasize on the importance of many study areas as operations management, 

statistics, and project management in our daily life. Morocco may not be a developed country, but with 

the contribution of scholarly peers and by the promoting of the education, people can achieve higher 

success rates.  

 

 

The Critical Path Method is a very efficient tool that showed us throughout our research that there is a 

lot of areas within which there is room to save up time. We could demonstrate that the construction 

duration of a 7-storey building can be divided by 2, and that a random person can accomplish all the 

required steps mostly on his own, thing that will enable him to save up some money that would have 

been paid to the architect otherwise.  

 

 

Now that we could accomplish this, the next step of this venture would be to compute the total cost of 

the project and see the results of the CPM method on the expenses. We could reduce the fees because 

the amount of time saved would serve for other remunerating activities, or increase them because that 

would be too unreal to benefit from both time and costs at the same time. 
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7	  	   NOMENCLATURE	  &	  ABBREVIATIONS	  

	  

Definitions	  

Big work: all the manual work that is to be done in a construction (foundation, framing, 

external, and internal steps). 

Storeys: levels of a building. 

 

Abbreviations	  

CPM: Critical Path Method 

MS Project: Microsoft Office Project 

ESQ:  Sketch Study (Etudes d’esquisse in French) 

AVP: Preliminary design studies (Etudes d’avant projet in French) 

APS: Preliminary Design (Avant-projet sommaire in French) 

APD: Preliminary final draft (Avant-projet définitif in French) 

DPC: File Application Building Permit (Dossier de demande de permis de construire in 

French) 

PRO: Project study (Etudes de projet in French) 

EXE: Studies and implementation plans (Etudes et plans d’exécution in French) 

DCE: Business consultation file (Dossier de consultation des entreprises in French) 

ACT: Assistance to works contracts (Assistance aux contrats de travaux in French) 
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DET: Directorate of Works (Direction de l’exécution des travaux in French) 

OPC: Scheduling, coordination and supervision of the site (Ordonnancement, coordination 

et pilotage du chantier in French) 

AOR: Reception Operations Assistance ( Assistance aux opérations de réception in French) 

MAD: Moroccan Dirham 

PERT: Program evaluation and review technique 

WBS: Work Breakdown Structure 
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