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Chapter 1 - Background 
At its meeting on October 23, 2007 the Council for Higher Education (CHE) decided 

to evaluate study programs in the field of chemical engineering during the academic 

year 2008-2009.  
 

Following this decision, the Minister of Education, who serves ex officio as 

Chairperson of the CHE, appointed a Committee consisting of: 

• Prof. Thomas F. Edgar - Department of Chemical Engineering, University of 
Texas, Austin, USA - Chair 

• Prof. Emeritus. Zehev Tadmor ,Department of Chemical Engineering, the 
Technion – Israel Institute of Technology, Israel, and Chairman of the 
S.Neaman Institute of Advanced Studied in Science and Technology, 
Technion – co-Chair 

• Prof. Josef C. Merchuk - Department of Chemical Engineering, Ben Gurion 
University, Israel. 

• Prof. Morton M. Denn - Department of Chemical Engineering, the City 
College of New York, USA.  

• Prof. Stanley l. Sandler - Department of Chemical Engineering, University of 
Delaware, USA.  

 

Ms. Noa Nof Steiner - Coordinator of the Committee on behalf of the Council for 

Higher Education.  
 

In May, 2009, the Committee visited the institutions offering Chemical Engineering 

study programs. During the visits, the Committee met various stakeholders at the 

institutions, including management, faculty, staff, and students.  

 

Within the framework of its activity, the Committee was requested to1: 

1. Examine the self-evaluation reports submitted by institutions that provide study 

programs in Chemical Engineering, and to conduct on-site visits at those 

institutions. 

2. Submit to the CHE an individual report on each of the evaluated academic units 

and study programs, including the Committee's findings and recommendations. 

3. Submit to the CHE a general report regarding the examined field of study within 

the Israeli system of higher education.  

 

                                                 
1 The Committee’s letter of appointment is attached as Appendix 1. 
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Chapter 2 - Committee Procedures 
The Committee members received the self-evaluation reports in March, 2009, and 

discussed them via email. 

 

The Committee held its first meeting on May 3, 2009, during which it discussed 

fundamental issues concerning higher education in Israel and the quality assessment 

activity, as well as Chemical Engineering study programs. 
 

In May, 2009, the Committee members visited the institutions offering Chemical 

Engineering study programs. During the visits, the Committee met various 

stakeholders at the institutions, including management, faculty, staff, and students.  

 

This report deals with the Committee's general impression of the field of 

Chemical Engineering within the Israeli system of higher education. 

 

The Committee wishes to thank the management of the institutions and the chemical 

engineering departments for their self-evaluation reports and for their hospitality 

towards the Committee during its visits. 
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Chapter 3 - Evaluation of Chemical Engineering Study Programs within 

the Israeli System of Higher Education 

 

Executive Summary 

The Committee for the Evaluation of Chemical Engineering Study Programs was 

invited by the CHE to review the chemical engineering departments in Israel. Among 

these were two research universities (Technion and Ben Gurion University of the 

Negev) and two colleges (The Sami Shamoon College of Engineering and the 

Academic College of Judea and Samaria). Overall, the Committee found that the 

quality of the undergraduate education in chemical engineering was very good, with a 

rigorous curriculum that is technically broader than what is typically found in the U.S.  

The level of the graduating students is also quite good, although as expected the 

typical graduate from a university is better prepared to attend graduate or professional 

school than the graduate of a college.  Both university and college graduates are well-

suited for careers in industry.  At the graduate education level, the two universities 

have very good capability and research productivity, although both Technion and 

Ben-Gurion University graduate chemical engineering programs have smaller 

enrollments than would be desirable. 

 

The two universities with chemical engineering programs have well-established 

undergraduate and graduate programs. The two Colleges visited are newer programs 

and are still in varying degrees of maturation for faculty and facilities.  The four 

chemical engineering departments visited by the Committee all have a strong 

curricular emphasis on biochemical engineering and biotechnology, either as a part of 

the core curriculum, as an alternative curriculum, or as a special track.  In all cases, 

the B.Sc. students receive a firm foundation in the classical chemical engineering 

core, which enhances their job opportunities. 

 

The faculty at all four institutions are well-trained, dedicated to teaching and the goals 

of their institutions, and work hard at providing a quality education to their students.  

The course materials, textbooks, and coverage in the chemical engineering courses are 

typical of those in North American colleges and universities.   
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The instructional capability in the colleges is skewed towards basic science, and there 

appears to be limited success in incorporating science-oriented faculty members who 

are able to contribute to the intellectual core of chemical engineering teaching or 

research. The result is a program with barely enough faculty members to teach the 

core curriculum.  The recruitment of young professionals with a chemical engineering 

background for faculty positions is a problem that both universities and colleges face 

as a result of the small number of Ph.D. degrees in chemical engineering awarded 

annually in Israel. Chemical engineers in industry serving as adjunct faculty would be 

a valuable resource in teaching or assisting in core chemical engineering courses at 

the colleges, especially the senior design course. Faculty recruitment at the colleges is 

also hindered by the rules of promotion of their academic staff, and there is a need to 

develop alternative promotion criteria. 

 

The Committee noted that there are active research programs at all four institutions 

visited. Most faculty members at the universities are research active, many with well-

funded programs and groups of M.Sc. and Ph.D. research students and Research 

Associates, and they are publishing in established international journals, although the 

number of Ph.D. students per senior faculty member is low by international standards.  

The faculty members at the two colleges have adopted different modes of research 

that either use undergraduate researchers or carry out joint research projects with 

nearby universities.   

 

The research facilities at the two universities are very good, although some are 

crowded, but the instructional laboratories are in some cases rather antiquated and not 

up to par by international standards; for example, increased levels of computer-based 

data acquisition would be desirable. The most serious shortcoming of all four 

programs is an apparent disregard for safe laboratory practices and the absence of 

safety showers, protective eye-wear, and other items to protect the students and 

faculty. 

 

There appears to be a lack of long range planning in faculty hiring, as well as in 

anticipating future needs for instructional and laboratory facilities. It is especially 

important for each program to prioritize its plans for the future instructional and 
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research programs in a time of limited resources. Formal long range planning, with 

involvement and consensus of the faculty, is now a best practice in the U.S. 

 

Overview 

The Committee for the Evaluation of Chemical Engineering Study Programs was 

invited by the CHE to review the chemical engineering departments in Israel. Among 

these are two research universities (Technion and Ben Gurion University of the 

Negev) and two colleges (The Sami Shamoon College of Engineering and the 

Academic College of Judea and Samaria). The chemical engineering program at 

Shenkar College was excluded from the review process, because it had not yet 

received full accreditation at the time the evaluation process started. The Committee 

visited all four departments and examined the teaching, the curricula, the instructional 

facilities and laboratories, the research programs and corresponding infrastructures. In 

the process of the review, the Committee met with faculty, management, and 

undergraduate and graduate students. The committee recognizes the different missions 

of research universities and colleges.  For universities, research at international 

standards is a crucial component of the mission, whereas in the colleges the emphasis 

is on teaching and educating engineers with a somewhat more applied orientation. 

Both types of educational institutions are needed for the well-being of the Israeli 

industry and economy. 

   

Chemical Engineering 

Chemical engineering began as a distinct profession at the start of the twentieth 

century, combining industrial chemistry with the mechanical design of equipment. 

The initial focus was on the large-scale production of chemicals through classical 

chemical or biochemical routes, and the concept of unit operations provided the 

intellectual foundation of the profession. The period following the Second World War 

saw the introduction of engineering science into the core, and the typical core 

curriculum today does not differ substantively from that of the late 1960’s. While 

there are some differences in emphasis, the Israeli departments follow the North 

American educational model that is also used in East Asia and some European 

countries. Chemical engineers play important roles today in every industry and 

service profession in which chemistry or biology is a factor, including not only 

traditional chemicals and petrochemicals, but also semiconductors, nanotechnology, 
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food, agriculture, environmental control, pharmaceuticals, energy, personal care 

products, finance, and medicine. 

 

Chemical engineering is an inherently interdisciplinary profession, with strong links 

to the physical, biological, and mathematical sciences, as well as to related branches 

of engineering. Biotechnology has been an important component of chemical 

engineering for most of the past century; for example, both large-scale chemical 

processing and bioprocessing progressed using many of the same unit processes and 

fundamental concepts. The industrial production of penicillin during the Second 

World War included a heavy component of chemical engineering, and many of the 

leaders of biochemical engineering during the past one hundred years had classical 

chemical engineering backgrounds. Most chemical engineering departments in North 

America include biochemical engineering as part of the curriculum, and many have 

renamed themselves as departments of chemical and biochemical (or biomolecular, or 

biological) engineering. Materials synthesis and processing has also long been a 

component of the research and teaching of North American chemical engineering 

departments, especially in the areas of polymeric and catalytic materials and, more 

recently, colloidal systems, electronic materials, and nanomaterials. Many chemical 

engineers have been at the forefront of both research and education in environmental 

and biomedical engineering. 

 

The research boundaries between traditional academic disciplines in the basic and 

engineering sciences have become diffuse, and it is often impossible to identify a 

research topic or approach as belonging to a particular academic discipline. Chemical 

engineers, chemists, and physicists interested in similar technologies often publish in 

the same journals (examples are computational chemistry, fluid dynamics and 

materials).  It has long been the practice of leading North American chemical 

engineering departments to add non-chemical engineers to their faculties as a means 

of obtaining breadth. In most cases, these individuals have been expected to gain an 

understanding of at least a part of the core chemical engineering curriculum and to 

teach core courses. 

 

It is the core undergraduate curriculum that distinguishes chemical engineering as a 

profession. This core includes thermodynamics, kinetics and reaction engineering, 
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fluid mechanics, heat and mass transfer, process dynamics and control, and process 

design. All of these subjects can be given a biological, materials, or environmental 

“slant,” and this is often done, either as part of the standard chemical engineering 

curriculum or in a parallel or elective course. Beyond the core, each chemical 

engineering department tends to select its own areas of focus and to offer appropriate 

elective courses. The core is generally viewed as a prerequisite for admission to a 

master’s or Ph.D. program in chemical engineering, and most North American 

chemical engineering departments require some remedial courses for students with 

first degrees in other disciplines who wish to study chemical engineering at the post-

graduate level. However, chemical engineering graduates can easily enter post-

graduate programs in materials, biomedical engineering, and even chemistry. 

 

Chemical Engineering Studies in Israel - a General Overview  

Academic studies in the field of chemical engineering have been available in Israel 

since 1953, when the Technion opened its Chemical Engineering Section in the 

Department of Industrial Chemistry. The Section evolved into the Department of 

Chemical Engineering in 1962. The Department fostered the establishment of the 

Department of Chemical Engineering at Ben-Gurion University of the Negev (BGU) 

in 1966, which became independent in 1970. During the 1990's the Israeli higher 

education system underwent an extensive expansion, when the 10th amendment to the 

CHE Law made the opening of academic colleges possible. Sami Shamoon College of 

Engineering (SCE), with campuses in Beer-sheva and Ashdod, and the Academic 

College of Judea and Samaria in Ariel (ACJS), opened Chemical Engineering 

Departments in 1995. A Chemical Engineering Department was opened by the 

Shenkar College of Engineering and Design in Ramat Gan in 2004, but this program 

had not received full accreditation at the time of evaluation process started, and 

therefore was not included in the Committee’s mandate.  

 

All Chemical Engineering programs in Israel broadly follow the North American 

model. Classical curricula rooted in chemical manufacturing processes and unit 

operations have been gradually replaced by the more fundamental engineering 

science-based curricula.   The past decade, again in tune with global developments, 

witnessed the introduction of biological studies, biotechnology, and materials, 
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including nanotechnology studies, into the B.Sc. curricula in the four programs 

reviewed. 

 

Biotechnology in Israeli Chemical Engineering Departments 

The four chemical engineering departments visited by the Committee all have a strong 

curricular emphasis on biochemical engineering and biotechnology, either as a part of 

the core curriculum, as an alternative curriculum, or as a special track. An 

Interdisciplinary Unit of Biotechnology was started at Ben Gurion University in 1982, 

reporting to the Rector but using the Department of Chemical Engineering as an 

administrative platform. Two tracks in Biotechnology were created, one in the 

Department of Biology and one in Chemical Engineering; the latter was intended to 

educate a chemical engineering professional with knowledge in the basic biological 

sciences and in biochemical engineering. A new Department of Biotechnology 

Engineering was created at BGU in 2000, offering a stronger basis of biological 

sciences at the expense of classical Chemical Engineering science, while the 

Chemical Engineering Department maintained the original track in Biotechnology.  

The newer biotechnology tracks at Sami Shamoon College of Engineering and the 

College of Judea and Samaria in Ariel were started by faculty members who were 

familiar with the Ben Gurion program, and these tracks were incorporated into the 

B.Sc. programs from the start.  

 

The Chemical Engineering Department at the Technion was separated from the 

Department of Industrial Chemistry in 1962 with two sections, Chemical Engineering 

and Food Technology. Biotechnology at the Technion moved out of the Chemical 

Engineering Department in 1969 with the splitting off of the Food Technology 

Section of the Department as a separate Department of Food Technology, now 

Biotechnology and Food Engineering. This department offers an undergraduate 

program that has considerable curricular overlap with Chemical Engineering, and 

Biotechnology and Food Engineering students take some courses in Chemical 

Engineering.  In 2001, a new B.Sc. program in Biochemical Engineering with 

significant core chemical engineering content was instituted in Chemical Engineering 

in collaboration with the Department of Biology.  
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The presence of biotechnology curricula in chemical engineering departments is a 

strong draw for students, both in Israel and elsewhere. Curiously, one of the strongest 

reasons given by students meeting with the Committee at all four institutions for their 

choice of the particular institution they were attending was their view of the unique 

connection of chemical engineering and biotechnology at their institution. This 

illustrates 

(i) A strong perception of the importance and potential of biotechnology, 

and 

(ii) Very effective marketing on the parts of the institutions. 

In spite of the increasing importance of biotechnology companies and biotechnology 

businesses in general in Israel, the number of graduates with a degree in biochemical 

engineering (or any equivalent name) is apparently higher than the market demand. 

This is a consequence of the creation of higher education tracks as a response to the 

interest shown by candidates applying for studies, rather than to the manpower 

demand of the industry. It may be that the presence of a cadre of trained individuals 

will lead to an expansion of entrepreneurial activity in the related industries and an 

increased demand. The Committee does not view the imbalance in supply and 

demand as a problem, since all Israeli Chemical Engineering B.Sc. programs with a 

biotechnology focus also prepare graduates for employment in more traditional 

industries. 

 

Materials in Chemical Engineering Departments in Israel 

Materials is a subject that crosses disciplinary lines, and it is a truism that most 

materials research and education takes place outside of academic departments that are 

named “Materials Science” or “Materials Engineering.” (A decade-old study co-

chaired by one Committee member found that 90% of faculty members engaged in 

materials-related research at the University of California, Berkeley, were in academic 

units other than the Department of Materials Science and Engineering.) Research and 

education in materials has long had a prominent place in Israel’s chemical engineering 

programs. The Technion has consistently had a core group of chemical engineering 

faculty members with interests in polymeric materials. Both BGU and the Technion 

have established interdisciplinary programs in nanotechnology; the former is headed 

by a Chemical Engineering faculty member, and chemical engineering faculty and 

postgraduate students are active participants at both institutions. Three of the four 
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departments have established B.Sc. tracks in materials; the two universities offer 

distinct tracks emphasizing nanotechnology as well as tracks that include materials 

generally. In all cases, the B.Sc. students receive a firm foundation in the classical 

chemical engineering core, so their employment prospects are only enhanced by the 

availability of materials-oriented academic programs. 

 

Undergraduate Curricula 

The four chemical engineering programs that the Committee reviewed offer B.Sc. 

programs to train chemical engineers. The common features of these programs are 

that: 

1) The faculty at all four institutions are well-trained, dedicated to teaching and 

the goals of their institutions, and work hard at providing a quality education 

to their students.  

2) The course materials, textbooks, and coverage in the chemical engineering 

courses are typical of those in North American colleges and universities.  

3) The students in all programs found the quality of teaching within the chemical 

engineering departments to be generally good, and they greatly appreciated 

that the department chairs and faculty in all the programs had an “open door” 

policy to provide assistance and guidance. 

4) All programs offer a four-year degree comprised of science and engineering 

courses with few, if any, nontechnical electives. As such, the students 

graduating from these programs have a potentially broader and also more 

applied education in chemical engineering than is typical of U.S. graduates, 

but consequently are not exposed to a broader education via electives in other 

disciplines, including humanities and social sciences. 

5) All programs afford students the opportunity to do research as part of the 

B.Sc. program. The scope and intensity of research differs between 

institutions, depending on the extent of faculty research involvement and 

infrastructure. 

6) The four programs provide the opportunity for students to take the equivalent 

of one or two semesters of refresher and remedial courses before entering the 

engineering program, which is beneficial for students returning from military 

service and for students who are not sufficiently proficient in mathematics and 

sciences to enter engineering studies. 



 12

7) Safety issues in the instructional laboratories and as part of engineering 

training are not emphasized sufficiently. 

8) The Committee was provided with little evidence that environmental issues 

received much coverage in the instructional programs, though it is possible 

that this topic is embedded in the design courses. 

The Committee observed that there is a major difference between the colleges and the 

universities in how they teach their courses on chemical plant design. While the B.Sc. 

programs at the two colleges are more applied and mainly produce engineers who will 

work in industry immediately after graduation, the senior capstone courses they offer 

dealt only with designs of limited scope (and some cases are restricted to only certain 

pieces of equipment), so that the graduates are not exposed to plant-wide process 

design using modern process simulation software (e.g., Aspen). In contrast, students 

at the two research universities are taught plant-wide process design using the latest 

process simulation software. In the U.S., companies expect new graduates to have 

some education in plant-wide process design and simulation.  

 

One significant difference among the four programs was the extent to which the 

students could tailor their programs to their individual interests through the use of 

elective courses, ranging from some flexibility in the selection of technical courses to 

a completely defined curriculum with no electives. Furthermore, the Committee noted 

that the technical content of the Israeli Chemical Engineering B.Sc. programs is 

considerably greater than that of North American programs, which contain fewer total 

credit hours and require that at least 1/8 of the credit hours be non-technical in order 

for a program to receive ABET accreditation. The additional technical credits in the 

Israeli B.Sc. programs add disciplinary breadth, but they do not take the students to a 

higher level of engineering sophistication.  Overall, the Committee believes that more 

flexibility is desirable in the curricula, and in particular that students would benefit 

from the opportunity to undertake studies in the humanities and social sciences as part 

of the B.Sc. program. The lack of such opportunities is viewed as a shortcoming of all 

chemical engineering programs.  
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Graduate Curricula 

Master’s and Ph.D. degrees are offered at the Technion and Ben Gurion University, 

and both departments produce well-qualified researchers, as evidenced by the 

publications of the students and their graduate advisors. These graduate programs, 

like those in the U.S. (but unlike most European programs), require supporting 

coursework, although course requirements are somewhat less prescriptive than in 

most American programs. The students felt that the course requirements of the first 

year of the graduate programs left little time for research; this is also true at U.S. 

universities. In addition, each student is required to serve as a teaching assistant, 

which includes grading homework and leading tutorials, and can take as much as two 

days per week. The graduate students at both institutions, with few exceptions, had 

received their B.Sc. degrees at the same institution. The total number of graduate 

students and the number of graduate students per faculty member were both small at 

both institutions, compared to U.S. and European research universities. This is 

especially true for the number of Ph.D. students (vs. M.S.). The committee believes 

that the size of graduate programs at both the Technion and BGU should be increased.  

 

The Committee believes that graduate student education in Israel is of high quality as 

measured by international standards. However, unlike the research universities in the 

U.S., where undergraduates are encouraged to do graduate work at another university, 

the situation in Israel is more parochial, with students remaining at the same 

institution throughout their academic careers. The Committee recognizes that Israel is 

a small country with only two Ph.D.-granting chemical engineering departments, but 

nonetheless believes that the graduate programs should be more welcoming to 

students from other disciplines and other educational institutions.    

 

The impression of the Committee is that the departments make little or no effort to 

recruit other than their own undergraduates into their graduate programs. The 

Committee recommends that the Technion and BGU consider more active graduate 

student recruitment activities, including recruiting students from related disciplines 

(biotechnology, chemistry, materials science, and possibly others) and also recruiting 

the best students in chemical engineering from the colleges (ACJS, SCE, and 

Shenkar). Providing an individualized path forward based on the background of each 

individual would be important for the success of such students. Presently, the 
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perception of students at the colleges is that they will be required to take a standard 

remedial coursework program independent of their individual skills; as a result, 

college students seeking advanced degrees choose not to do so in chemical 

engineering at the two universities.  

 

Faculty 

While there is continual need for B.Sc.-level chemical engineers in industry, the 

exciting and rapidly developing research areas are not in the traditional chemical 

engineering processing core, but in areas such as materials, semiconductors, advanced 

computation, energy, biological and pharmaceutical processing, drug delivery, 

catalytic science, etc. Many Ph.D. chemical engineers trained in North America 

perform research in these new areas but also are equipped to give courses in the 

chemical engineering core. Also, chemical engineering has always been an expansive 

profession that incorporated scientists and engineers from related disciplines, and top 

chemical engineering departments have traditionally hired faculty members with 

backgrounds in other areas of science and engineering. This practice creates 

conflicting objectives because of the need to maintain the intellectual core of the 

profession, especially from the perspective of providing a basic undergraduate 

education in chemical engineering. The North American tradition has been for these 

faculty members to undertake the teaching of courses in the core curriculum, 

sometimes starting in a team-teaching environment, and this approach has generally 

worked well in integrating the new faculty members and their research areas into the 

chemical engineering community. Indeed, some of the leaders in chemical 

engineering education throughout the modern history of the profession have received 

their educations in other (related) fields, including mathematics, physics, and 

chemistry. 

 

All programs include biochemical engineering as a track or as a part of the core B.Sc. 

curriculum, and some include tracks in materials or environmental engineering. Many 

of the faculty members cooperate in research with faculty in basic science 

departments and (less frequently) in other areas of engineering. However, the 

instructional capability is skewed towards basic science, and there appears to be little 

success in incorporating science-oriented individuals able to contribute to the 

intellectual core of chemical engineering teaching or research. The result is a program 
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with barely enough faculty members to teach the core curriculum. This is a stressful 

situation that is not conducive either to maintaining quality education or to developing 

an imaginative approach to the development of the intellectual component of the 

department around a chemical engineering core. Three of the four departments that 

the Committee visited have a pressing need to expand the core chemical engineering 

faculty or to find other ways to distribute the core teaching burden. Given the 

interdisciplinary nature of the profession, and the fact that some of the core courses 

are similar to courses taught in related disciplines, new faculty members with 

academic degrees in disciplines like materials or environmental engineering could 

easily adapt to teaching many core courses in chemical engineering. These faculty 

could continue to do research or other scholarly work in areas where chemical 

engineering intersects the related academic discipline.  

 

The problem of faculty staffing to cover core areas of chemical engineering is 

exacerbated by the small number of Ph.D. degrees in chemical engineering awarded 

annually in Israel. Many Ph.D. chemical engineers trained in North America perform 

research in the new areas but also are equipped to give courses in the chemical 

engineering core. Israeli chemical engineering departments do not seem to do an 

adequate job of tracking chemical engineering students who have gone abroad for 

Ph.D. or post-doctoral studies and subsequently to make a concerted effort to attract 

them back to teaching positions, either immediately or early in their working careers. 

Non-Israelis educated in the U.S. or Europe might be attracted to teaching positions in 

Israel if a commitment were to be made to teach at least some core B.Sc. courses in 

English (which, separately, the Committee believes would be of considerable 

professional value to the students). 

 

There appears to be a lack of long range planning in faculty hiring, as well as in 

anticipating future needs for instructional and laboratory facilities. It is especially 

important for each program to prioritize its plans for the future instructional and 

research programs in a time of limited resources. Such long range planning, with 

involvement and consensus of the faculty, is now a best practice in the U.S. To be 

effective, such long range plans are typically reviewed and updated frequently based 

on a periodic faculty retreat. We did not observe a commitment to formal long range 

planning in the chemical engineering programs we reviewed, although this does not 



 16

suggest that faculty do not discuss these issues with their colleagues on an informal 

basis. 

 

A concern about all of the programs is keeping the courses in core chemical 

engineering fresh and up-to-date. Because of the small core faculty sizes, especially at 

the colleges and BGU, there is little rotation of faculty among the courses, and 

therefore the possibility that courses are not updated frequently. This should be 

addressed in each department’s long range educational planning.  

 

Chemical engineers in industry serving as adjunct faculty can be a valuable resource 

for a chemical engineering program by teaching or assisting in core chemical 

engineering courses, especially the senior design course; by providing career guidance 

for students; and by assisting students in finding both part-time jobs before graduation 

and full-time jobs thereafter. The use of adjunct faculty can also mitigate some 

problems resulting from the decreasing numbers of full-time faculty trained in core 

chemical engineering. The Committee found considerable variation in the extent of 

the use of this resource among the four programs reviewed, and suggests that 

programs consider how to use this resource effectively. 

 

Promotion at Colleges 

The committee heard repeatedly that the recruitment of young professionals with a 

chemical engineering background for faculty positions is a problem that both 

universities and colleges in Israel face. In addition, the colleges have a unique 

additional problem as a result of the rules of promotion of their academic staff.  

 

It is universally recognized that in order to achieve an adequate scientific and 

technological level in the classes, a certain fraction of time dedicated to research and 

scholarship is required, and this is reflected in the criteria for promotion. This system 

at the colleges is in fact very similar to that existing at the universities, with four 

steps: Lecturer, Senior Lecturer, Associate Professor and Professor. The CHE is 

involved in the promotions at the professorial level at the colleges. The problem at the 

colleges is that in spite of their different mission they have adopted the research 

university promotional criteria stressing research accomplishments. However, the 12 

hour teaching load and the lack of research infrastructure makes this very difficult. 
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Hence, the committee feels that CHE should develop alternative promotional criteria 

for colleges as discussed below  

 

One of the ways of avoiding this problem would be a re-definition of the promotion 

rules for academic staff in colleges. The new criteria would take into account that 

research by college academic staff is an important activity, but would not be the only 

component considered for promotion. If the definition of scholarship used for 

promotion is a combination of teaching, discovering, integrating and applying this 

knowledge as a service for society, these broader criteria should make possible the 

promotion of valuable members of the staff, retaining the basic benefit that a certain 

dedication to research will provide. These research activities should be viewed not so 

much as a way of extending the limits of our knowledge in a given subject, but rather 

as a means of ensuring the desired scholarship of the teaching staff. Most of the 

research could be carried out via collaborations with established research laboratories, 

where the college academic staff could spend summer or other research leaves 

supported by the colleges.  

 

Research 

Faculty members at all four institutions are engaged in research. Most faculty 

members at the universities are research active, many with well-funded programs and 

groups of M.Sc. and Ph.D. research students and Research Associates, and they are 

publishing in established international journals. Many are prominent members of the 

international scientific community. That being said, the number of Ph.D. students per 

senior faculty member in the university chemical engineering departments is low by 

international standards, and concerted efforts are needed to increase the numbers. This 

may be difficult to accomplish, however, unless the status of the Ph.D. in chemical 

engineering receives recognition in Israel comparable to that elsewhere in the 

industrial world. (See comments on the profession in a subsequent section.) 

 

The situation at the colleges is different. As noted above, college faculty members are 

expected to do research for advancement, and most college faculty members are 

interested in doing research. The faculty members at the two colleges have adopted 

different models for research. One group at SCE, consisting primarily of the core 

chemical engineering faculty, has identified projects that can be carried out with very 
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limited facilities and with the assistance of undergraduate researchers working on 

final projects or as paid assistants. The other group has established bases of operation 

for research at other institutions. A few faculty members are publishing papers in 

good journals, and others appear to be on the way to establishing at least minimal 

research programs.  

 

At the Academic College of Judea and Samaria, half of the full-time faculty members 

are publishing research in international journals at a modest rate. Six members of the 

faculty, none with a chemical engineering academic degree, are engaged in research 

together with former ACJS B.Sc. students who are currently enrolled as M.Sc. and 

Ph.D. students at nearby universities but are doing the bulk of the research at the 

College.  

 

Both Colleges have expressed interest in establishing M.Sc. degree programs, largely 

motivated by a desire to have registered M.Sc. research students. The Committee does 

not believe that it is appropriate at this time for either College to establish a M.Sc. 

program in Chemical Engineering. The Committee does believe, however, that it is 

important for each college to establish a mechanism by which College faculty 

members who wish to do research can do so through meaningful collaborations with 

colleagues at established research laboratories. As noted above, this could be 

enhanced by putting programs in place whereby college academic staff members 

could spend summers or other research leaves supported by the colleges at the 

laboratories. The Committee would like to encourage college presidents to initiate 

discussions with the respective university presidents for formulating such 

collaborative agreements and then jointly turn to VATAT for financial support. The 

Committee feels that the establishment of such collaborative effort serves the interests 

of all parties.  
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Facilities, Infrastructure, and Safety 

The experimental teaching facilities at the four programs are generally good.  While 

the research facilities at the two universities are very good, the instructional 

laboratories are in some cases rather antiquated and not up to par by international 

standards; for example, increased levels of computer-based data acquisition would be 

desirable.  In general, the computing laboratories of all four programs are up to date 

and follow a life cycle replacement program.  The resource collections of the libraries 

at all four programs were in general very good.  The most serious shortcoming of all 

four programs is an apparent disregard for safe laboratory practices and the absence of 

safety showers, protective eye-wear, and other items to protect the students and 

faculty, which is made more severe by the lack of adequate space in some cases at the 

two university programs. At chemical engineering programs in the U.S., departmental 

safety practices are often reinforced by a university-wide health and safety office that 

makes regular inspections and consultations, as well as supporting the handling of 

hazardous materials and educational training.  It appears that these responsibilities are 

not assumed by the universities and colleges in Israel.   

 

Establishment of Schools 

The Committee was informed about discussions at the two universities about possibly 

establishing schools that would include chemical engineering and related departments, 

such as biotechnology and materials. The Committee views the establishment of such 

schools as a positive development. The school structure would be very advantageous 

for students by providing more career choices, and it could provide important 

synergies that would facilitate interdepartmental planning and collaboration and 

enhance interdisciplinary activities. Furthermore, closer collaboration between 

academic departments with common interests and some curricular overlap might also 

have a positive impact on core teaching in all of the disciplines and could alleviate to 

some extent the shortage of Ph.D. chemical engineers available to take up teaching 

positions in Israel. 

 

Alumni Interactions and Support 

At each program visited, the Committee asked the students if they would support the 

program after graduation through contributions of their time and funding.  One of the 

strengths of the U.S. higher education system is the philanthropic support provided by 
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alumni and friends, which can take the form of endowments that yield an annual 

income for the university or an outright gift for buildings or other capital 

expenditures.  This philanthropy is connected to the student experience at each school, 

but there is considerable cultivation of alumni after they graduate from their 

respective universities and colleges.  The Committee learned there is not a tradition of 

alumni giving at most institutions in Israel. It may be difficult to change the culture 

that exists today, but many public universities in the United States have succeeded in 

effecting such a change in alumni giving practices, and cultivation of alumni who 

have reached high levels of professional leadership in Israeli industry would be very 

desirable. Formation of industrial advisory committees would provide ways for 

alumni to become aware of specific needs of the departments (both educational and 

financial) and could aid in developing stronger relationships with industry and with 

their alumni.  The composition of the Industrial Advisory Committee could include 

representatives of the companies who hire the graduates (both B.S. and advanced 

degrees) and companies who support research projects, as well as alumni of the 

Department.  The addition of industrial advisory committees for the four programs 

could also strengthen academic safety practices, which should be in line with those in 

industry.  The “family atmosphere” that exists in the college programs might provide 

a good stepping stone for continuing the relationship after graduation.  Starting an 

alumni newsletter that would be sent yearly could provide another way to maintain 

contact with graduates.  Perhaps the CHE could help with this activity by developing 

a data base of engineering graduates and their current physical or email address that 

could be provided to Departments. 

 

Occupational Field 

The CHE provided this committee with a survey of 2005/2006 graduates from the 

departments of chemical engineering inspected. Approximately 86% (with large 

fluctuations around the mean) of the graduates were employed at the time of the 

survey. The university graduates reported a high correlation between job and studies 

in 75% of the cases. This correlation existed for 53% of the college graduates. 

 

There is a sharp contrast between the way in which industry views chemical engineers 

in Israel and the United States. Israeli chemical engineering salaries are considered to 

be low relative to other professions. In contrast, American chemical engineering 
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graduates from a four-year B.Sc. program command the highest salaries of any 

engineering discipline except petroleum engineering, which has few programs. The 

U.S. Bureau of Labor Statistics salary data for 2007 showed average chemical 

engineering starting salaries to be 18.3% higher than those for civil engineers, 8.8% 

higher than mechanical engineers, 7.3% higher than industrial engineers, 6.9% higher 

than electrical engineers, 5.3% higher than computer engineers, and just 2.3% lower 

than those for petroleum engineers (http://www.bls.gov/oco/ocos027.htm#oes_links).  

According to a 2007 survey by the American Chemical Society, average chemical 

engineering starting salaries were 37% higher than average starting salaries for 

chemists at the first degree level and 16.7% higher for PhDs 

(http://pubs.acs.org/cen/acsnews/86/8622acsnews1.html).  

 

Chemical engineering growth in the U.S. over the next decade was projected by the 

Bureau of Labor Statistics to be at the average for all occupations. The Bureau 

predicted a decline in employment in the chemical manufacturing industry and noted 

that “Among manufacturing industries, pharmaceuticals may provide the best 

opportunities for job seekers. However, most employment growth for chemical 

engineers will be in service-providing industries such as professional, scientific, and 

technical services, particularly for research in energy and the developing fields of 

biotechnology and nanotechnology.” No quantitative data are available on the actual 

demand of Chemical Engineers and of Biochemical Engineers in Israeli industry. 

Inquires made at the professional organizations (The Israel Institute of Chemical 

Engineers, The Institute of Engineers and Architects of Israel) showed that no surveys 

have been done on the demand for professionals by the job market. The situation in 

Israel is likely to be somewhat different from that projected for the U.S., however, 

because the larger manufacturing chemical industry contributes 25% to Israel’s 

industrial output. This is in addition to the new directions pursued by chemical 

engineers, which should bring about a constant and perhaps growing need for 

chemical engineers in the foreseeable future.  It is notable, however, that the creation 

of new study programs in universities and colleges has been made on the basis of the 

interest shown by the target population, rather than projections of the actual needs of 

the national economy. 
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Summary and Recommendations 

The Committee found that the four programs evaluated are meeting their respective 

missions. The technical background of the graduates is very good and the number of 

B.Sc. graduates in chemical engineering in Israel appears sufficient to meet the needs 

of Israel’s industry. Many curricula include special tracks to cover new fields of 

biotechnology and materials to gain depth and the research capability and productivity 

are very good at the two universities. The Committee also noted that recruiting for 

open faculty positions is challenging, due to the scarcity of suitable candidates on the 

one hand and insufficient proactive recruitment practices on the other.  

 

The Committee recommends the following:  

1. There is a low ratio of Ph.D. Graduates to full-time faculty in the universities, 

and the number of Ph.D. graduates at the research universities could be 

increased. 

2. Qualified instructors for core courses in chemical engineering are in short 

supply, but the utilization of scientists and engineers from related disciplines 

to teach core chemical engineering courses is not a satisfactory solution.  

Increased use of adjuncts who are industry practitioners is one way to address 

this problem. 

3. Promotion criteria at colleges should be revised based on a broader definition 

of scholarship, which is a combination of teaching and discovery and 

application of new knowledge.   

4. The scope of the design courses at the colleges should be expanded to include 

commercial design software and more interaction with current industrial 

practitioners. 

5. The number of electives in degree programs should be increased, especially 

requiring some courses in humanities and social sciences. 

6. Universities do not make enough effort to recruit graduate students outside of 

the department, which includes B.Sc. graduates from colleges.  Graduate 

programs in chemical engineering should be more welcoming to students from 

other disciplines and other educational institutions, including those outside of 

Israel. 

7. Modernization of instructional facilities and improved safety practices need 

attention at both universities and colleges. 



 23

8. All departments should adopt formal long range (strategic) planning to deal 

with resource constraints (including faculty hiring and facilities) and future 

opportunities. 

9. Improved collaboration between colleges and universities would be desirable, 

including opportunities for college faculty to become involved in university 

research programs. 

10. Alumni relationships should be strengthened, including tracking of former 

graduates and establishment of industrial advisory committees. 

11. The Committee was unable to obtain any data on the demand for chemical 

engineers in Israel, which has implications for educational program 

development. There is a perception that chemical engineers in Israeli industry 

are paid poorly, but statistical data do not seem to be available. In contrast, 

demand projections are available on a regular basis in the U.S., and B.Sc. 

chemical engineers in the U.S. receive the highest starting salaries of any 

engineering or scientific discipline other than petroleum engineering. All 

professions in Israel would benefit from a good statistical data base. 
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Appendix to the Letter of Appointment for Evaluation Committees 
(Study Programs) 

 
 
1. General 
On June 3, 2003 the Council for Higher Education (CHE) decided to establish a 
system for quality assessment and assurance in Israeli higher education, which came 
into effect in the academic year of 2004-2005.  Within this framework, study-
programs are to be evaluated approximately every six 
 
The main objectives of the quality assessment activity are: 

• To enhance the quality of higher education in Israel; 
• To create an awareness within institutions of higher education in Israel to the 

importance of quality evaluation and to develop an internal culture of self-
evaluation, as well as the required mechanisms; 

• To provide the public with information regarding the quality of study 
programs in institutions of higher education throughout Israel; 

• To ensure the continued integration of the Israeli system of higher education in 
the international academic arena.  

 
      It is not the CHE's intention to rank the institutions of higher education 

according to the results of the quality assessment processes.  The evaluation 
Committee (hereinafter "Committee") should refrain from formal 
comparisons.   

 
2. The Work of the Evaluation Committee 

2.1 The Committee shall hold meetings, as needed, before visiting the institution, 
in order to evaluate the material received. 

2.2 The Committee shall visit the institutions and the academic units being      
evaluated – if possible - within 4-6 months of receiving the self-evaluation      
reports. The purpose of the visit is to verify and update the information      
submitted in the self-evaluation report, clarify matters where necessary, 
inspect the educational environment and facilities first hand, etc. During the 
visit, the Committee will meet with the heads of the institution, faculty 
members, students, alumni, administrative staff, and any other persons it 
considers necessary. 

2.3 The duration of the visits (at least one full day) will be coordinated with the 
chairperson of the Committee. 
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2.4 Following the visit, the Committee will submit the CHE with: 
1. A final report on each of the evaluated departments,   
2. A general reports on the state of the discipline in the Israeli higher 

education system. The general report will include recommendations to the 
CHE for standards and potential state-wide changes in the evaluated field 
of study. 

2.5 The reports will be sent to the institutions and the academic units for their 
response.  

2.6  The reports and Committee's findings will be submitted to the CHE and 
discussed within its various forums.  

 
3. Conflict of Interest Policy 
3.1 In order to avoid situations that may question the credibility and integrity of the 

evaluation process, and in order to maintain its ethical, professional and impartial 
manner, before issuing their Letter of Appointment members and chairperson of 
the evaluation Committee will sign a Declaration on Conflict of Interest and 
Confidentiality.   

3.2 In the event that a member of the Committee is also a current or former faculty 
member at an institution being evaluated, he/she will not take part in any visits or 
discussions regarding that institution.  

  
4. The Individual Reports 

4.1 The final reports of the evaluation Committee shall address every institution 
separately. 

4.2 The final reports shall include recommendations on topics listed in the 
guidelines for self-evaluation, including:  

 The goals, aims and mission statement of the evaluated academic unit and 
study programs 

 The study program 
 The academic faculty 
 The students 
 The organizational structure 
 Research 
 The broader organizational structure (school/faculty) in which the 

academic unit and study program operate 
 The infrastructure (both physical and administrative) available to the study 

program 
 Internal mechanisms for quality assessment 
 Other topics to be decided upon by the evaluation Committee 

 
5. The Recommended Structure of the Reports 
Part A – General background and  executive summary: 

5.1 General background concerning the evaluation process; the names of the 
members of the Committee and its coordinator; and a short overview of the 
Committee's procedures. 

5.2 A general description of the institution and the academic unit being 
evaluated.  

5.3 An executive summary that will include a brief description of the                       
strengths and weaknesses of the academic unit and program being      
evaluated. 
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Part B – In-depth description of subjects examined: 

5.4 This section will be based on evidence gathered from the self-evaluation 
report and the topics examined by the Committee during the site visit. 

5.5 For each topic examined, the report will present a summary of the 
Committee's findings, the relevant information, and their analysis.  

 
Part C –Recommendations: 

5.6 This section will include comprehensive conclusions and 
recommendations regarding the evaluated academic unit and the study 
program according to the topics in part B. 

5.7 Recommendations may be classified according to the following             
categories: 

 Congratulatory remarks and minimal changes recommended, if any. 
 Desirable changes recommended at the institution's convenience and 

follow-up in the next cycle of evaluations. 
 Important/needed changes requested for ensuring appropriate 

academic quality within a reasonable time, in coordination with the 
institution (1-3 years) 
 Essential and urgent changes required, on which continued 

authorization will be contingent (immediately or up to one year).  
 A combination of any of the above. 

 
Part D - Appendices: 

5.8 The appendices shall contain the Committee's letter of appointment and the 
schedule of the on-site visit. 

 
6. The General report 
In addition to the individual reports concerning each study program, the Committee 
shall submit to the CHE a general report regarding the status of the evaluated field of 
study within the Israeli institutions of higher education. The report should also 
evaluate the state and status of Israeli faculty members and students in the 
international arena (in the field), as well as offer recommendations to the CHE for 
standards and potential state-wide changes in the evaluated field of study. 

 
 

We urge the Committees to clearly list its specific recommendations 
for each one of the topics (both in the individual reports and in the 
general report) and to prioritize these recommendations, in order to 
ease the eventual monitoring of their implementation.  
 
 

***************** 
 


