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1. Abstract 

 

This report of the Europe Union funded project, Industrial Engineering Standards in Europe 

(IESE) outlines the process steps, methodologies and outcomes of the project. The project is a 

collaboration between a number of universities and private organizations that offer industrial 

engineering and continuing education programmes in six European countries: Denmark, Germany, 

Iceland, Ireland, Netherlands and Sweden.  

 

The aims and objectives of this project are, firstly, to use the European Framework of 

Qualifications (EFQ) as a benchmark standard, against which the Industrial Engineering 

Educational Programme (IEEP) for each participating country can be compared; and secondly 

using the results of this analysis an industrial survey will be carried out to determine the gap 

between programmes being delivered and industrial needs. 

 

Originally it was proposed to use the International Labour Office (ILO) Standard for Industrial 

Engineering Educational Model as the model for Industrial Engineering Education. 

 

The individual education programmes of the partner countries was mapped against the EFQ 

Analysis of the individual educational programmes has shown that the scope of the programmes 

needs to be expanded to include additional subject categories and skill sets. This led to the 

development of a new model for Industrial Engineering Education which we named the IESE Model  

 

Using this model as a basis a pilot survey was carried out in Ireland, Netherlands and Iceland to 

determine if a gap existed between the Industrial Engineering educational offerings in these 

countries and the needs of industry and enterprise organisations. 

 

Evaluation and analysis of the survey results have shown that a significant gap exists between the 

current educational offerings and the requirements of business. The current Industrial Engineering 

education programmes are focused on specialisations whereas the business requirement currently 

looks for a more rounded engineer with additional skill sets. 

 

The outcomes of this project have an impact on the curricula content of IE educational 

programmes in the future. These curricula need to be adjusted to reflect the current needs of 

business. This also creates a market for IE educational providers to develop a portfolio of post 

graduate courses which are suitable for Continuous Professional Development (CDP) options. The 

provision of both the above will have the effect of bringing the worlds of work and academia closer 

together. 

 

This project has provided a pilot survey in three of the partner countries which gives us a first 

insight into the current trends in the Industrial Engineering field. The research from this project 

will serve as a basis for future studies. A further larger survey needs to be carried out to confirm 

the findings of the pilot and to gather further information on the importance and content of the 

additional subjects.  

 

While this project is limited in its scope it provides a ñroad mapò for a way forward for the 

harmonisation of Industrial Engineering Education across the European Union.  
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2. Introduction:  

 

This paper describes and discusses the project óIndustrial Engineering Standards in Europeô (IESE). 

The project is funded by the EU Leonardo da Vinci Partnership program with partners from 

universities and organizations offering education and continuing education in the field of industrial 

engineering. The project was carried out over the period September 2009 to July 2011. The partners 

in the project are Royal Institute of Technology (KTH), Sweden, CPD Aalborg, Denmark, 

University of Iceland, VOAA, Netherlands, International Industrial Consult ICC AG, Germany and 

Institute of Industrial Engineers, Ireland. 

 

This partnership group was selected to provide a good balance between the technical/practical 

aspects provided by Germany and the Netherlands and the scientific expertise provided by Iceland, 

Sweden and Denmark. The Institute of Industrial Engineering as an independent accreditation body 

provides a good link between the two groups and represents views of practicing IE professionals.  

 

The project theme was to harmonise and improve the quality and to increase the volume of 

cooperation between institutions or organisations providing industrial engineering education 

throughout Europe. To this end the partners set themselves two main objectives for the project. 

These were, 

 

1. To utilize the European Framework of Qualifications (EQF) as the benchmark standard, 

against which the National Framework of Qualifications (NQF) for each participating 

country will be compared. This will include the credit transfer system for Industrial 

Engineering educational programmes. 

 

2. Taking the Irish Industrial Engineering Educational Programme as the basis to evaluate the 

needs and requirements of business in the partner countries. 

 

The deliverables for each objective were, 

1. A document comparing individual countries programme against the EFQ and reconditions 

for next steps to achieve harmonisation. 

2. Provide a gap analysis between IE educational programmes and industry needs , using the 

Irish programme as the basis 

 

The following sets out the process utilized to achieve these objectives and outcomes. 

 

 

3. Objective 1 

 

This objective set out to use the European Qualification Framework (EQF) as a benchmark against 

which the National Qualification Framework (NQF) of the partner countries and the Industrial 

Engineering educations offered by the partner institutions could be compared. 

 

The standard Venn diagram model for Industrial Engineering Education Programmes (IEEP) 

currently in common use is prescribed by the International Labour Organisations (ILO) ï diagram 1 

below 
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Diagram 1: Venn diagram ï ILO Standard for Industrial Engineering Educational Model 

 

 

 
Reference: International Labour Organisations (ILO) handbook. (Ref. ILO, Geneva, G. Kanawaty).  

 

This model has been in use over a number of decades and has been widely accepted as the industry 

standard across Europe and by many universities in the US. It was decided to use this model as the 

baseline reference for comparing the IEEPôs which are currently being delivered in the partner 

countries. According to the model the areas that form the core topics of industrial engineering are, 

IE Base, Operations Research, Human Factors Engineering, Management Systems and 

Manufacturing Systems Engineering. (Detailed content of the subject categories can be found in 

Appendix 1) 

 

3.1 COMPARISON OF IE EDUCATIONAL PROGRAMMES  

 

The initial problem that arose was the use of common words and terms in the English language for 

which the partners had different meanings and understandings. This issue was overcome with the 

beginning of the development of a ñglossary of termsò document. 

What seemed to be a relatively straightforward task proved to be more complicated, Germany, 

Netherlands and Denmark have adopted the EQF approach with 8 levels - BSc, MSc and PhD as 

the top three levels. Ireland has adjusted to their national educational system with 10 levels, Iceland 

is still discussing the EQF and Sweden has decided not to adjust to the EQF for the moment. See 

Table 1 below. 
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3.1.1 Table 1: European Qualification Framework (EQF) v Partner NQF levels 

 

 

 

 

 

EQF 

level Description Description 

NQF 

IRL  

NQF 

DE 

NQF 

DK 

NQF 

NL 

NQF 

SW 

NQF 

IS 

1 basic general knowledge 

basic general 

knowledge 1 1 1 1 

Level 

1-4 not 

yet 

defined  

Levels 

not yet 

defined  

      2       

2 

basic factual knowledge of a field 

of work or study 

Certificate in 

ECDL,  3 2 2 2 

    

Typing Skills. 

Junior Cert. (First 

Cycle)         

3 

knowledge of facts, principles, 

processes and general concepts, in 

a field of work or study 

Certificate in 

Pharmacy  4 3 3 3 

    Sales         

4 

factual and theoretical knowledge 

in broad contexts  

Leaving Certificate 

(Second Cycle) 5 4 4 4 

  within a field of work or study Apprenticeships     

 

  

              

5 

comprehensive, specialised, 

factual and theoretical Technician 6 5 5 5 First  

  

knowledge within a field of work 

or study and an        

 

  Cycle 

  

awareness of the boundaries of 

that knowledge Higher Certification     

 

  

Level 

5-6 

                

6 

advanced knowledge of a field of 

work or study,  Ordinary Degree 7 6 6 6   
First 

cycle 

  

involving a critical understanding 

of theories Honours Degree 8   

 

    Level  

  and principles             1 & 2 

7 

highly specialised knowledge, 

some of which is  Masterôs Degree 9 7 7 7 

Second 

cycle 

Second 

cycle 

  

at the forefront of knowledge in a 

field of work       

 

  Level 7 Level  

  

 or study, as the basis for original 

thinking        

 

    3 & 4 

  and/or research       

 

      

  

 critical awareness of knowledge 

issues in a field       

 

      

  

and at the interface between 

different fields               

    Doctoral Degree 10 8 8 8 

Third 

cycle 

Third 

cycle 

8 

knowledge at the most advanced 

frontier of a field        

 

  Level 8 Level 5 

  

of work or study and at the 

interface between fields       
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The syllabi specification for all partnersô educational programmes was documented (See Appendix 

2) and the individual subjects were mapped on to the IESE standard model. ECTS credit points 

were assigned to each subject category and a summary of all the educational programmes was 

produced, see Table 2 below.  

The base metric used in this calculation was; one credit = 25 hours with the overall Bachelors 

programme totalling 180 credits.  

 

 

 

 

 

 

 

 

 

 

 

Table 2: Summary of ECTS credits (%) per subject for education in IE 

The main body of this work is documented in Appendix 2 ï IESE Master ï Programme Analysis. 

As can be seen from the table, the educational programmes in the 6 countries are very different. It 

should be kept in mind that the results for the programs are based on different total number of 

ECTS credits and also, it should be kept in mind the differences between the legal status of the 

institutions, offering fulltime or continuing education and the pedagogical approach of each 

institution. But still the diversities are striking. Looking at the average (right column) of the Table 1 

it is clear that 3 sub-group categories (Engineering Basics, Manufacturing Systems and 

Management Systems) account for a larger percentage than the rest.  

 

The Engineering Basics covers up to 40% of the curriculum at the public partner organizations 

whereas the private partner organizations teach only 0% till 6% of Basic Engineering to their 

students. This is due to the fact that in the Netherlands and Germany the students enter the private 

programmes when they have already had the basic mathematics, physics and statistics. 

Management Systems come out with an average of 22 % however the diversity among the partner 

organizations range form 3 % to 40 % of curricilum and Manufacturing Systems have an average of 

23% with a diversity from 12 % to 49% of the curricilum. The tendency is that the private 

organizations teach more Management Systems and Manufacturing Systems that the public 

partners. IE Fundamentals are more equally taught in all the partner countries. The Human Factors 

Engineering is one of the areas that form the ILO - Standard for Industrial Engineering Educational 

Model (diagram1) but it has become clear that Human Factors Engineering has a very low priority 

in all of the partner countries.  

 

3.2 EXTENDED MODEL OF IE EDUCATION  
 

During the course of our analysis it became apparent that the ILO model currently in use does not 

adequately represent the curriculum being taught on modern day Industrial Engineering Educational 

Programmes, therefore two further categories were added; the Innovation & Technology and the 

Environment & Sustaniability. (Detailed content of the subject categories can be found in Appendix 

1) 

 

IRE DK SE IS NL DE Avg 

Engineering Basics  22 40 37 34 6 0 23 

IE Fundamemtals 15 13 13 2 19 10 12 

Operations Research 0 13 8 20 5 0 8 

Management Systems 25 3 15 20 40 29 22 

Innovation & Technology 0 13 0 4 0 12 5 

Environment/Sustaniabil. 19 0 8 2 0 0 5 

Manufacturing Systems 17 12 15 16 30 49 23 

Human Factors Engineer. 2 6 4 2 0 0 2 
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They both show an average of 5% of curricilum in our analysis but again diversities are found 

within the partner courtries.  It appears that either Innovation & Technology or Environment & 

Sustainability are taught and the diversity range from 0 % till 19 %. 

 As a consequence of this finding and the amalgamation of all partnersô educational programmes, a 

new curriculum model was developed (Diagram 2 below), which in our opinion better represents 

the modern understanding of Industrial Engineering core topics. In the interest of clarity the IE 

Base category was renamed IE Fundamentals with a further sub-group category called Engineering 

Basics, which contains subjects like mathematics and physics common to all engineering 

disciplines. 

 

Diagram 2.  Venn ï IESE Standard Educational Model 

 

 

3.3 Conclusions from Objective 1: 

 

1. The task of comparing the Industrial Engineering Education Programmes of individual 

partner was more complicated than expected. This was due in no small way to the many 

approaches used to adopt the NQF of each country to the EQF or in some cases not at all. 

2. There is a broad diversity in the percentage credits applied to individual subjects in different 

countries. This diversity is quite clear between the public and private organisations 

educational offerings. 

3. It was found that the current ILO model of Industrial Engineering education is not sufficient 

to describe the educational programmes that are actually being offered in the partner 

countries and this necessitated the development of a new model, IESE Standard Educational 

Model. 

4. This IESE model now became the base line information used to conduct the gap analysis 

survey of the educational programme and the industry requirements.  
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4. Objective 2 

 

The second objective of the project was to use the Irish Industrial Engineering Educational 

Programme as the basis to evaluate the needs and requirements of business in the partner countries. 

On reviewing and evaluating the results of objective 1 it was decided that the IESE Standard 

Educational Model was a more suitable basis to use then the Irish Industrial Engineering 

Educational Programme originally proposed.  

 

In order to evaluate the needs and requirements of business in the partner countries the following 

methodology was utilised, 

1. To investigate a possible gap between the educational programme currently being offered 

and the needs of industry for competences in the field of industrial engineering a pilot 

survey was developed. The reference material for this phase of the project was A Guide to 

Industrial Surveys ( Dr. Thomas F Burgess of the University of Leeds) and the following 

distinct process was used,  

Definition of research aims,  

Identify population sample,  

Method,  

Design of questionnaire,  

Pilot survey,  

Main survey and  

Data analysis 

2. This pilot survey was initially tested for best fit with a small number of companies in 

Ireland (See Appendix 3). The feedback from this process allowed for refinement of the 

survey questions. 

3.  On completion of the survey format it was decided to carry out the pilot survey in Ireland, 

Netherlands and Iceland. 

4. The ñSurvey Monkeyò platform was chosen as the means by which the survey would be 
carried out. 

5. The survey consisting of 18 questions (See Appendix 4) was uploaded and invitations were 

sent to companies in various sectors in each of the three partner countries.  

a. Of the 18 questions the first 4 are background information questions about each 

respondent.  

b. In questions 5 to 16 the respondents are asked to rank the relevance of the 8 different 

sub-categories of the IESE educational model to their businesses and to benchmark 

further the importance of the topics in each sub-category.  

c. Question 17 enquires as to what additional skills that the industrial engineer should 

acquire that would enhance the engineers benefit to the respondents company. 

d. And question 18 is used to ascertain the desired educational level that the 

respondents would like to see industrial engineers educated to. 

 

 

 

 

4.1 Response to Survey 

 

The survey was answered by 56 companies in Ireland, 51 in the Netherlands and 33 in Iceland. This 

a response rate of approximately 46%. A detailed analysis of the response to all questions from 

each country is shown in appendices 6, 7 and 8.  
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Table 3 below details the size of organisations that responded to the survey by country and as an 

average across all three. The respondents are fairly evenly distributed across all organisation sizes. 

 

4.1.1 Table 3:  Size of Respondent Organisations (%) 

 

 

 

Table 4 tabulates the enterprise sector in which the respondents are engaged in. It can be seen that 

this is predominated by Industry as an individual category; this may reflect the traditional role of 

Industrial Engineering. The remaining categories represent 49% of respondents which indicates the 

spread of Industrial Engineering into all sectors of enterprise both private and public. 

 

4.1.2 Table 4:  Sector in which Respondent Engaged (%) 

 

 

 

 

Based on the results of the individual country surveys it can be clearly seen that the industry needs 

identified in each country are different when compared with the IESE reference model used. 

Diagrams 3, 4 and 5 below graphically display the gap that exists between the business needs of the 

respondents in Iceland (3), Ireland (4) and Netherlands (5) and the IE educational programmes 

currently being offered.  

 

From the diagrams it can clearly be seen that the current education programmes offered in 

individual countries are skewed or biased towards particular subjects whereas the business needs in 

all countries are more rounded with practically equal emphasis on each subject. This skewedness 

may be reflective of the education providerôs responses to past specialisations of individual country 

enterprise requirements. The current responses from enterprises would indicate that the requirement 

for specialisation appears to be diminishing with the emphasis now on a more rounded individual.  

 

 

 

 

Micro Small Medium Large

(1 - 10) (10 - 50) (50 - 250)(> 250)

Ireland 32 21 16 31

Netherlands 15 15 27 43

Iceland 63 69 65 103

Average 21 23 22 34

Industry

Service 

Industry

Public 

Services Utilities

Financial 

Services

Health 

Services

Ireland 65 13 5 4 4 9

Netherlands 58 6 27 6 0 3

Iceland 30 9 19 7 11 24

Average 51 9 17 6 5 12
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4.1.3 Diagram 3:  Syllabus of IE at University of Iceland and the Industry Needs in Iceland 

 

 

4.1.4 Diagram 4:  Syllabus of IE at the Institute for Industrial Engineering and the Industry Needs in 

Ireland 
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4.1.5 Diagram 5:  Syllabus of IE at VOAA Industrial Engineering and the Industry Needs in the 

Netherlands                                                                                                                                                       

  

  

 

 

The information provided from the diagrams above (3, 4 and 5) provides a gap analysis. This gap 

analysis needs to be reviewed and evaluated from a number of different perspectives. The 

perspectives of both enterprise and the education providers needs to be considered and maybe more 

important is the joint perspective of the two 

4.2 The industry perspective 

In the current global economy the competition between manufacturers of products has reached a 

level which has never been seen before in history. Globalization of markets has increased 

tremendously leading every company to be very aware of its competences with regard to not only 

their core activities of manufacturing but also with regard to its positioning in the market and 

amongst its competitors. Therefore the company will inevitably focus on obtaining the skills and 

competencies that they expect will improve their position in the market. A relevant question that 

arises is whether the needs for competences stated by the companies in this survey can be seen as 

the real needs or as a search for the magic wand to maintain a competitive advantage. 

On the other hand one should not neglect these statements form the industry. The driving forces of 

competition are at least to some extent the renewal of methods and technologies in combination 

with the skills and competences of the workforce. These forces are moving with a much greater 

speed than research based development and will therefore indicate the direction for future research 

of the higher education institutions like universities. 
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A recent survey of graduates (all faculties: Humanities, Social Sciences and Engineering & 

Science) from Aalborg University, Denmark (AAU) and the companies employing them is likewise 

showing a gap between the industry needs and the competences of the employees who graduate 

from AAU. The needs are identified in a broad sense to be ómore knowledge of how a company 

worksô and ómore understanding of running a businessô, and not very specific to the type of job. On 

the other hand the companies are quite satisfied with the fact that the graduates form AAU 

possesses the general academic skills that enables them to acquire the knowledge they need for 

solving the problems and tasks of the company. The statement that industry appears to be making is 

that it wants to retain a degree of specialization but with more emphasis on business skills which 

give a more rounded individual who can make a greater contribution to the organisation 

 

4.3 The perspective of the education providers 

Higher Education Institutions serves several purposes to the society, research and education being 

the strongest. Candidates must be educated to obtain skills and competences to maintain the jobs of 

a modern society on a long term basis. In the fields of engineering this education will develop 

continuously to match the needs of the industry but will as all academic educations also target the 

general qualifications of the professional field.  

It could be seen as a law of nature that the HEI will always lag behind in fulfil ling the actual need 

of competences in industry but indeed there are a lot of reasons for this gap:  

¶ Staff members seem to engage candidates with same professional profile 

¶ Priority of research is rising 

¶ óPublish or perishô policy is very strong 

¶ Changing study regulations and obtaining accreditation is very time consuming 

Is there in academia a tendency to teach only the competences which they are equipped to teach, a 

comfort zone, and not to move outside that comfort zone to offer new and innovative subject 

choices? 

4.4 The joint perspective of industry and education  

The results of the survey indicate that there is a gap between the educational programmes currently 

been offered and the requirements of enterprise. This gap needs to be narrowed or eliminated. On 

step in this direction can be achieved by providing a better match between needs of the industry and 

the competences offered by education through establishing a more continuous dialogue between 

industry and HEI concerning its requirements. It is often the case that higher education providers 

with strong teaching capabilities and capacities within certain technologies will also have a strong 

local industry utilizing the strength of research. 

A joint venture between enterprise and academia of establishing departments for continuing 

education at the higher education providers might create the ideal model to provide up-to-date 

competences to meet the needs of industry. In addition to this a strategic approach needs to be 

adopted that enables forecasts of these needs and to be a platform of collaboration between teachers 

and researchers from the higher education providers and the management and engineers from the 

enterprises. 
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While the above strategy would help the evolution of new syllabi the gap analysis also exposes a 

market for Continuing Professional Development (CDP) in the field of Industrial Engineering. This 

market could be served by the education providers who could tailor their educational offering to 

match the enterprise requirements. 

4.5 Additions Skills and Education Level 

Question 17 in the survey enquired as to what additional skills that industry would require for a 

more effective industrial engineer. The responses are tabulated in Table 5 below. Respondents 

could choose more than one skill. It can be seen from the table that ñcommunicationsò scored 

highest in all three countries surveyed. This was followed by ñteamworkò.  

4.5.1 Table 5:  Additional Skills Required (%) 
 

 

 

The final question (18) of the survey asked the respondents to indicate to what level an 

Industrial Engineer should be educated. Table 6 below shows the responses received. In both 

Ireland and the Netherlands Bachelors level was the highest scoring where as in Iceland both 

Bachelors and PhD scored similar points. It is interesting to note that in Ireland that 

Technician level had a score of 20%. 

 

4.5.2 Table 6:  Education Level Required (%) 

 

 

 

5. Summary: 

The findings of this survey have a number of important implications for the future delivery of 

Industrial Engineering education and for the practice of Industrial Engineering. The outcome of the 

survey clearly indicates that the current Industrial Engineering education programmes being offered 

in the three countries surveyed are not adequate in meeting the current needs of industry. To be 

more relevant to various enterprises and make the Industrial Engineer more employable the current 

curricula will need to be supplemented with additional subjects particularly in the fields of 

Environment / Sustainability, Innovation / Technology and Human Factors Engineering. With this 

development in curricula there is an opportunity for the closer harmonisation of Industrial 

Engineering education programmes and qualifications across the European Union.  

In addition to improving the curricula for new entrants to the profession there is a market for 

Continuous Professional Development of current Industrial Engineers. This professional 




























































































































































































