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1. Introduction 

In the age of globalization, the industrial sector is characterized by a strong competition, 

which makes it more and more demanding in terms of the skills required for professional 

insertion[1]. Moroccan Development Strategy aims to promote growth, high-quality jobs and 

living through sustainable and competitive integrated solutions. Smart city is a development 

vision to improve quality of life by using information and communicationstechnologies (ICT) 

to achieve sustainability and meet citizens’ needs [2].Engineering schools have to meet the 

challenge to train engineers with a high level of technical as well as managerial skills by 

adoptingsmart city technologies. Indeed, the managerial skills play a key role in the 

educationof innovativeengineers who are able to contribute effectively to the development of 

smart city and face today’s strategies.  

We have previously conducted a study in view of collecting data from professionals in 

companies operating in different sectors in Morocco. The findings show that Moroccan 

engineers' skills are still unsatisfactory when compared to the requirements of the job market. 

We have also identified a number of weaknesses of recruited engineers, namely 

incommunication, autonomy, decision making, efficiency, management of priorities, 

teamwork, stress management, self-confidence, creativity, initiative, and negotiation [3]. 

The purpose of this study is to identify the necessary soft skills that enable engineers to 

engage in the successful implementation of smart city. These skills refer to personal, 

managerial, ethical, professional, digital and technological skills. In the first place, we have 

identified the soft skills required by accreditation bodies in some developed countries like the 

United States, Europe, Korea, and Australia, in which these skills are subsequently correlated 

with the CDIO syllabus. In the second place, through this study, we’ve attempted to 

highlight a set of soft skills which we compared with those developed in the Moroccan 

engineering education programs in order to detect the shortcomings of the latter. 

2. Soft skills according to engineering accreditation bodies  

Accreditation is an important factor of improvement of the quality of the engineering 

education around the world. In order to be accredited, the engineering program has to meet a 

number of criteria defined by the accreditation bodies. 

In our work, we selected a sample which refers to American, European, Asian and Australian 

accreditation bodies that we have briefly described in table 1. 
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Accreditation bodies Description 

ABET 

ABET (The Accreditation Board for Engineering and Technology), is an 

organization that accredits engineering programs, programs of the applied 

science, of computer science, and of technology in the United States[4]. 

ENAEE 

ENAEE (European Network for Engineering Accreditation),  is a European 

association that was founded thanks to the Bologna Process  which aims at  

creating a common European Higher Education Area (EHEA). ENAEE enables 

accreditation bodies to deliver EUR-ACE label (EURopean- ACcredited 

Engineer) to the accredited engineering programs[5]. 

ABEEK 

ABEEK (Accreditation Board for Engineering Education of Korea), is an 

accreditation body aiming at improving the quality of the Korean engineering 

educationthrough accreditation of engineering programs[6]. 

EA 

EA (Engineers Australia) is an Australian accreditation body that ensures the 

quality of the engineering trainingthrough accreditation of the engineering 

programs[7]. 

Table 1: Engineering accreditation bodies 

In this work we are particularly interested in identifying the soft skills required by the 

accreditation bodiesabove mentioned in table 1.For this purpose, we’ve conducted 

an extensive literature review based on recent articles [4, 5, 6, 11, 8, 9, 10, 13]and recently 

revised accreditation textbooks [7, 12, 14,15].This study has led to a list of the following soft 

skills:  

 Practice engineeringwhile respecting economic, environmental (sustainability), 

social, political and ethical constraints  

 Have a sense of ethical and professional responsibility 

 Keep up to date on the development of knowledge in engineering 

 Have knowledge of contemporary issues 

 Be able to use information and communication technologies in engineering practice 

 Apply system thinking approaches to conduct and manage engineering projects  

 Identify, formulate, and solve engineering problems 

 Be able to work within multidisciplinary teams 

 Use the techniques and modern engineering tools necessary for the engineering 

practice 

 Communicate effectively 

 Have a creative, innovative and proactive spirit 

 Have a sense of leadership and entrepreneurship 

 Develop critical thinking skills 

 Be able to engage in lifelong learning 

This study has enabled us to construct a global vision of engineering soft skills needed to be 

effective in an international professional level. We note that the identified soft skills don’t 

describe their components. For this reason, we have recourse to an engineering education 

syllabus which gives a detailed description of skills. 

3. Soft skills according to the CDIO syllabus 

CDIO stands for Conceive-Design-Implement-Operate, the CDIO initiativewas initiated at the 

Massachusetts Institute of Technology (MIT) in USAin collaboration with three Swedish 

universities Chalmers University of Technologyin Göteborg, Linköping University in 

Stockholm and the Royal Institute of Technology in Linköping.It became an international 

collaboration, with more than a hundreduniversities around the world adopting the same 

frameworkapproach. This initiative is an innovative framework set in the context of 

Conceiving — Designing — Implementing — Operating (CDIO)for educating the next 
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generation of engineers.The CDIO Syllabus was developed through focus groups comprised 

of engineering institutes, industry representatives and the government. Itcontains a set ofskills 

and attitudes that modern engineering students should possess.These learning outcomes are 

classified into fourcategoriesdetailed in figure 1 [16, 17, 18, 19]. 

 Disciplinary knowledge and engineering fundamentals 

 Personal and professional skills and attributes 

 Interpersonalskills: teamwork and communication 

 Skills related to engineering practice: conceive, design, implement, operate 

In the present study, in order to choose the adequate syllabus, we were interested intwo 

criteria: 

-Criterion 1: The chosen syllabus must contain general engineering skills regardless of any 

engineering field. 

-Criterion2: The chosen syllabus must contain and detail all the soft skills identified from the 

accreditation bodies in the first part.    

The CDIO syllabus meets the first criterion (criterion 1) because it represents a model of 

engineering program applicable toall the engineering fields. 

For the purposes of determining the extent to which the CDIO syllabus meets the second 

criterion (criterion 2), the soft skills identified from the accreditation bodies in the first 

partwere correlated with the skills in the CDIO syllabus. 

 

  



 

 

 

Figure 1: CDIO syllabus structure 

4. Correlatingthe engineering accreditation bodies skills with the CDIO syllabus  

After identifying the soft skills required by the engineering accreditation bodies, these skills 

were correlated with the CDIO syllabus as shown in table 2. 

 

1 Disciplinary knowledge and engineering 

fundamentals

1.1  Basic knowledge of mathematics and other 

sciences

1.2 Basic knowledge of engineering fundamentals

1.3 Advanced knowledge of engineering

fundamentals, techniques, and tools

2 Personal and professional skills and attributes

2.1 Engineering Reasoning and Problem Solving

2.2 Experimentation and  knowledge discovery

2.3 system thinking

2.4 Attitude, thinking, and cognition

2.5 Ethics, impartiality, and other forms of

responsibility

3 Interpersonal skills: teamwork and 

communication

3.1 Teamwork

3.2 Communication

3.3 Communication in foreign languages

4 Skills related to engineering practice: conceive, 

design,  implemente, operate

4.1 External and societal context

4.2 Entreprise and business context

4.3 Conceiving, system engineering and management

4.4 Designing

4.5 Implementing

4.6 Operating

4.7 Leading Engineering Endeavors

4.8 Engineering entrepreneurship

CDIO  Syllabus 



 

 

Tableau 2: Accreditation bodies requirements correlated with the CDIO syllabus 

 CDIO syllabus  

1.1 1.2 1.3 2.1 2 .2 2.3 2.4 2.5 3.1 3.2 3.3 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 
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Practice engineering while respecting 
economic, environmental (durability), 

social, political and ethical 
constraints   

           x x       

Have a sense of ethical and 
professional responsibility 

       x            

keep up to date on the development 
of knowledge in engineering 

    x               

Have a knowledge of contemporary 
issues 

x           x        

Be able to use information and 
communication technologies in 

engineering practice 

         x          

Apply system thinking approaches to 
conduct and manage engineering 

projects 
     x              

Identify, formulate, and solve 
engineering problems 

   x                

Be able to work within 
multidisciplinary teams 

        X           

Use the techniques and modern 
engineering tools necessary for the 

engineering practice 
  x                 

Communicate effectively          x          

Be creative, innovative and 
proactive  

      x       x    x  

Have a sense of leadership and 
entrepreneurship 

      x            x 

Develop critical thinking skills       x           x  

Be able to engage in lifelong learning       x             
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The major advantage of the CDIO Syllabus is that it is more detailed, containing all the skills 

identified at the beginning of the study from the accreditation bodies. These skills can be 

included at least in one of the components of the CDIO syllabus. For example, the skill 

calling for ―being creative, innovative and proactive‖is integrated in the three axes of the 

CDIO syllabus (2.4 Attitude, thinking, and cognition,4.3 conceiving system engineering and 

management and 4.7 Leading Engineering Endeavors).  

According to the results of the correlation,it can be confirmed that the CDIO syllabus 

fully meets the criterion 2 defined in section 3.For this reason, we will focus on this syllabus 

to give a more encompassing view of the engineering soft skills. 

5. Soft skills identification and distribution 

Soft skills are a combination of personal and interpersonal  skills and abilities 

that improve the engineer's employability.These skills are present in any engineering 

framework[20].We’ve conducted an extensive literature review that has enabled us toorganize 

soft skills into five categories: 

Entrepreneurship skills:The entrepreneurship skills are defined as the abilities to 

successfully establish a new business in order to make a profit.These skills incite engineers to 

undertakethe risk of establishing a new business seeking profit opportunities by satisfying 

unsatisfied needs[21]. 

Personal and interpersonal skills:thepersonal skillsrevealed in the attitudes and abilities 

used by a person to perform an activity. They include, for example,initiative, responsibility 

and adaptability. Interpersonal skills refer to the set of abilities needed by a person to interact 

with others properly, such ascommunication and team working[22]. 

Managerial skills:  These skills include the ability to plan a project and manage the project 

resources (time, staff, budget…)[23]. 

Ethical and professional skills: These skills describe professional conduct and the ability 

topractice engineering while respecting economic, environmental (sustainability), social, 

political and ethical constraints[23]. 

Digital and technological skills:  In the digital era,the application of technology in the 

engineering practice is becoming a necessity. Engineers must be able to use information and 

communication technologies in order to perform their work and ensure employability[24]. 

Engineers must have all the skills and abilities that enable them to be involved in promoting 

economic social and environmental development. In this way, Smart City is expected to be a 

key way to combine sustainability with continued economic growth. This means that cities 

will resolve many global challenges related to environmental (climate change, pollution, 

resources management), economic (infrastructures deficit, lack of competitiveness, access to 

technology) and social issues (poverty, job crisis, inequality)in order to generate new services 

and facilities across all areas of the city by using advanced technologies. Smart city requires 

collaboration between Citizens, governments and other city organizations. It highly depends 

on stakeholder’s awareness and perceptions of the usefulness of this initiative[2]. Smart 

solutions can be implemented by leaders, academics and industrial experts. Engineer as a 

future decision maker, should be able to successfully lead this radical transformation and 

generate innovative improvement. For this reason, we have identified in our study the 

principal skills that enable engineers to make a very significant contribution to community 

development.In table 3, we have divided the soft skills in the CDIO syllabus into the five 

categories presented above (entrepreneurship skills, personal and interpersonal skills, 

managerial skills, ethical and professional skills, digital and technological skills). For 

example, digital and technological skills can help engineers make full use of emerging smart 

city technologies and develop digital creation skills such as design and programming skills. 

Ethical and professional skills are extremely important in reducing environmental impact 
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and promoting  sustainability, ethics and social values. Smart city cannot achieve its 

objectives without leaders with strong personal, interpersonal and managerial skills. Building 

skills is one mission that nations must place as one of the top priorities. 

Table 3: CDIO skills organisation 

This table identifies deeply the various soft skills described in the CDIO syllabus, whichwill 

enable us to facilitate the comparison between this syllabus and Moroccan engineering 

education syllabus. 

  

Personal and 

interpersonalskills 

 

 

Managerialskills 

 

 

Ethical and 

professionalskills 

 

 

entrepreneurial 

skills 

 

 

Digital and 

technologicalskills 

 

Personalskills Team  management - Act according to 

ethical standards  

 -Have a sense of 

social 

responsibility 

-Have a 

professional 

conduct 

-Understand  the 

impact of 

engineering 

solutions in a  

societal, 

economical,   and 

environmental 

context 

-Respect 

intellectual 

property  

- Act with honesty 

and loyalty 

-Integrate 

sustainable 

development in 

engineering 

practice 

-Integrate safety 

and security in 

engineering 

practice 

-Have a knowledge 

of contemporary 

issues 

- Anticipate, 

identify needs,  

problems and 

opportunities 

- Create new high 

value-added  

solutions 

-Have a knowledge 

of  business 

creation  

-Be creative 

-Understand  

different company 

cultures 

- Know the 

innovation  andthe  

entrepreneurship 

ecosystem  

 

-Be able to use 

information and 

communication  

technologies in 

engineering practice 

-Accompany  

the development ofnew 

technologies 

- Integrate new 

technologies in 

engineering practice 

-Benefit from 

theentrepreneurship 

allowed by new 

technologies 

-Have a sense of 

initiative 

-Be autonomous, 

self confident, 

flexible,and able to 

make decisions 

under uncertainty  

-Develop critical 

thinking skills and 

engage in lifelong 

learning 

- Be able to build 

effectivemulti-

disciplinary teams 

-Follow the growth 

and the evolution of 

the team 

- Know how 

to lead a project 

team 

-Have the 

capacity to manage 

conflict and 

reachagreement.  

-Have a sense of 

leadership 

Interpersonalskills 
Project 

management 

-Be able to 

function in 

multidisciplinary 

teams 

-Communicate 

effectively 

(written, oral) 

-Develop  Active 

listening, debate 

and negotiation 

skills 

- Develop 

graphic and visual 

communication 

-Communicate 

perfectly in 

both French and  

English  

-Develop the 

Knowledge and 

skills to plan a 

project  

- Know how to 

manageproject 

resources 

- Formulate 

objectives 

- Manage financial 

 resources 

-

Develop a business 

plan 
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6. Moroccan engineeringskills vs. the CDIO skills 

In Morocco, the engineering degree is mainly delivered by graduate schools of engineering, 

education takes usually 5 years of studies, comprising 2 years of preparatory classes that 

consist of the core courses (mathematics, physics, programming…) and 3 years of 

specialization within different fields of engineering. Some engineering schools include an 

integrated undergraduate cycle (preparatory cycle). The recruitment process is highly 

selective in all the engineering schools. 

In order to identify the soft skills developed by Moroccan engineering programs, we have 

chosen two Moroccan engineering schools and studied their education programs. The first 

engineering school is with an integrated undergraduate cycle (preparatory cycle) and the 

second school is with a separated undergraduate cycle. 

Table 4 describes the soft skills developed by management and communication modules 

along the five semesters of the engineering cycle [25, 26]. 

Module Objectives 

Management 

Get familiar with the business environment 

Develop stress management skills 

Develop self-coaching skills 

Assert oneself socially or professionally 

Learn about the role of the manager  

Be effective, be able to plan work activities and set objectives 

Develop time management skills 

Be able to function on multidisciplinary teams and manage a project 

Developleadership principles 

Language and 

communication 

Communicateeffectively 

(written, oral) 

Develop technical and professional English 

Developprofessionalwritingabilities 

Develop argumentation, negotiation and conflict management 

techniques. 

Tableau 4: Soft skills targeted by management and communication modules 

The Moroccan engineering syllabusesaim at developing different types of skills and 

knowledge, such as stress management, leadership, communication, team work, time 

management, project management, argumentation, negotiation and conflict 

management.While, the comparison between these syllabuses and the CDIO syllabus 

reveals shortcomings related to the lack of ethical and digital skills, we also notice that the 

personal skills are not sufficiently detailed, which is also the same for project management 

and team management skills. This comparison results are described in figure 2. 



 

 

 

  
Soft skills developed in Moroccan engineering programs compared 

with those in the CDIO syllabus 

 

Soft skills developed in Moroccan engineering programs compared 

with those in the CDIO syllabus Aspects that are treated but not detailed 
 

Aspects that are treated but not detailed 

Aspects that are not treated 
 

Aspects that are not treated 
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Initiative and 

decision 
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Digital and 

technological 

skills 
 

Digital and 

technological 

skills 

Personal and 

interpersonal 

skills 
 

Personal and 

interpersonal 

skills 

Managerialskill

s 

Social 

responsibility 

Sustainable 

development  

Ethical and 

professional 

conduct 
 

Ethical and 

professional 

conduct 

Innovation 

Entrepreneur-
ship 

Opportunities 

and needs 

identification 
 

Opportunities 

and needs 

identification 
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Figure 2: Comparison between Moroccan engineering skills and the CDIO skills 

 

Figure 3: Comparison between Moroccan engineering skills and the CDIO skills 



 

 

 

Today Morocco knows an important strategic focus on strong infrastructures development for 

achieving smart cities. An example of a smart city initiative is the e-Madina initiative in 

Casablanca. It aims to transform Casablanca into a smart city by using new technologies to 

provide connectivity to its citizens and improve traffic flows[27].Moreover, His 

Majesty the King Mohammed the Sixth has chaired the ceremony to launch the project 

intended to build the new city of Mohammed the sixth Tangier Tech city. This new city is 

expected to be the first smart city in Morocco integrating ecology, habitability, industry, 

vitality and innovation.  

In order to successfully enable clean technology and emerging information technology to 

become a reality, Citizens have to acquirea set ofskills and abilities to be actively involved in 

the development process such as entrepreneurship, innovation, ethics, professionalism, and 

technological thinking skills. Therefore, our current engineering educational processes should 

be oriented towards the challenges that our country is anticipated to face and deliver this kind 

of skills to Moroccan engineers. 

7. Conclusion 

Moroccan engineers must be educated in the context of globalization where the skills have an 

international dimension.Openness to the international level plays a determining competitive 

advantage. They should also acquire skills and abilities that enable them to participate 

effectively ineconomic, social and environmental growth.For this reason, we focused in this 

study on the identification of the soft skills required for theemployability of engineers 

worldwide.We started by identifying the soft skills required by the accreditation bodies in 

some developed countries, namely ABET (The Accreditation Board for Engineering and 

Technology), ENAEE (European Network for Accreditation of Engineering Education), 

ABEEK (Accreditation Board for Engineering Education of Korea and EA (Engineers 

Australia).Thereafter, we had recourse to the CDIO syllabus in order to describe the 

components of the soft skills identified from the accreditation bodies. We supportedthe choice 

of the CDIO syllabus by a correlation between it and the accreditation bodies of soft skills. 

Finally, we’ve conducted a comparison between the CDIO syllabus skills and the skills 

developed by the Moroccan engineering education programs in order to detect the skills that 

are not developed in the Moroccan engineering course. 

The results of this study will enable us to suggest a list of soft skills that could complete skills 

already integrated in the Moroccan engineering education programs. We will validate the 

skills proposed through a questionnaire surveytargeting at industries operating in different 

sectors of activity in Morocco. Engineering schools have to apply innovative learning 

strategiesto develop this kind of skills.  For this reason, we will conduct a study to determine 

the importance of adopting new technologies and pedagogical innovations for teaching and 

learning. 
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