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Key skill sets for use in geotechnics – a contractor’s view
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ABSTRACT: With pressure on student places at both first and second degree level, increased course costs
and an industry desire to employ geo-engineering professionals who can ‘hit the ground running’, there has
never been a greater need to ensure that the content of academic courses matches the needs of industry. Whilst
working for a contractor was at one time seen as the stepping stone to consultancy, insofar as contracting afforded
plenty of opportunity for hands on experience, the last two decades have seen the majority of students opting for
immediate employment with consultancies. This has left a whole generation of geo-professionals with a varied,
but in many cases incomplete, skills set and the effects have been felt throughout the geotechnical community
within the UK. The reasons for this situation are complex, but largely result in a lack of communication between
key individuals in industry and their counterparts within academia. There has also been a desire by many second
degree (MSc) courses to cover as much of the geotechnical spectrum as possible, which has perhaps left some
of the essential key fundamentals either not taught or at best not covered in sufficient detail. This paper provides
a contractors view on what the key geotechnical elements are that will be needed by any graduate pursuing a
career in geotechnics.

1 INTRODUCTION

There has been much debate and discussion over the
past decade concerning the role of higher educa-
tion (BSc and MSc) courses in relation to producing
young geo-engineering professionals that have the
right knowledge and skill sets for employment in the
UK geotechnical industry.

This debate has often been polarised with the higher
education institutions (HEI) presenting their views and
often lamenting the lack of input and support from
industry, whilst on the other hand industry has com-
plained about the quality of both first degree (BSc)
and second degree (MSc) students.

The ongoing debate between industry and academia
has taken place against the back drop of reducing num-
bers of first and second degree courses. In particular
the number of MSc courses in engineering geology or
geotechnics has reduced from 10 courses to the cur-
rent total of 6 over a five year period. Clearly all is not
well!

Whilst providing a geotechnical contractor’s view of
the geo-engineering debate in the UK, this paper aims
to provide a discussion piece with the hope of shaking
the geo-engineering educational tree. What falls out of
the tree needs to inform the link between industry and
HEI’s for the next decade and beyond.

2 HISTORICAL PERSPECTIVE

From the 1950’s onwards the training (and also,
by Inference, the learning) route for many graduate

geo-engineering professionals was to obtain a first
degree in engineering or earth sciences (geology)
together with an MSc and then join a site investigation
company. The MSc that they obtained was generally
either in Soil Mechanics or Engineering Geology.

There were benefits and drawbacks to graduates
joining site investigation companies direct from the
world of higher education. On the positive side they
were exposed to a large range of site investigation tech-
niques and were required to make decisions on their
own. Their exposure to the ‘sharp end’ of geotechnics
generally resulted in them having a good appreciation
of the ground and they had a firsthand understand-
ing of how both soil and rock behaved in engineering
terms.

The drawbacks to this type of employment were
however that they were thrown in at the deep end and
it was a case of sink or swim. There was often little
structured mentoring and many young professionals
tended to learn by their mistakes!

This introduction to the science of geotechnics did
however tend to knock the rough edges of graduates
and helped them to become relatively proficient within
a short space of time. They gained confidence in deal-
ing with the challenges thrown up by variable ground
conditions and for many this knowledge was trans-
ferred to consultancies, which was often the preferred
career move/progression after two to three years with
a contractor.

In the late 1980’s an increasing number of ‘conven-
tional’ civil engineering consultancy firms, decided to
develop their own geotechnical sections.This involved
the employment of graduates who were badged as
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Table 1. Main drivers for HEI’s.

Key Aspect Main Points

External Drivers Leitch Report (2006) A skilled workforce was required at all levels.
Shared responsibility for education: employers and government.
Employers should contribute most to training that gives benefit.

Browne Report (2010) Cap on fees at £15000 per year, (government set this at £9000).
Science,Technology, Engineering &
Maths (STEM 2004–2014)

Identified skill shortages in Engineering.
Noted that trends indicate future potential problems in engineering.

Higher Education Funding
Council for England 2012

Mainly undergraduate focussed, little on MSc courses.
Limited discussion on Strategically Important Vulnerable subjects
like engineering.

Internal Drivers Employment skills Greater emphasis on employability and transferable skills within
courses at undergraduate and postgraduate level.

Industry Support More vocational courses supported by industry.
New degree courses must show evidence of support from industry.

Four year degree courses MSci, MGeol and MEng etc seen as high risk.
Little enthusiasm for new 4yr courses and some are closing.

Funding post 2012 No plans to close 2012 MSc courses if recruitment remains positive.
Significant rise in postgraduate tuition fees from 2012 onwards.
Beyond 2013 future for courses is uncertain.

Research Income Universities moving toward greater research focus for staff
Drive to increase research income and PhD recruitment.

Challenges Support Limited support from industry so far. Typically confined to prizes,
site visit and student project involvement.

Fee Rise Well publicised rise in 2012 due to less central funding.
Pay at Door Students have to pay for Postgraduate courses on arrival.

No government loans available for MSc courses.
Recruitment Recruitment beyond 2012 may be difficult due to new fee regime.
2012 Problems will be felt in 2012 when fees increase.
Research Increased focus on research and PhD students (Research

Excellence Framework (REF) 2013 onwards), rather than
on MSc courses.

geotechnical experts even though many were civil
engineers with no or very little formal geotechnical
training. It is true that with time these constancies
built up more expertise and by the mid 1990’s were
employing graduates with an MSc in a geotechnical
related discipline.

For the last 15 years this has become the desired
route for most UK graduates studying for an MSc
in geo-engineering and now very few seek employ-
ment with site investigation companies, instead opting
for the perceived ‘glamour’ of the consultancy world.
The author would contend that this has been to the
detriment of the industry as a whole.

3 DRIVERS FOR HEI AND INDUSTRY

It is worth considering both the drivers that HEI’s
believe shape the nature of geo-engineering courses
and those that affect industry. The following table is a
summary of a recent meeting held at the AGS (Associ-
ation of Geotechnical Specialists) between university
and industry representatives.

What stands out from the above table is the con-
flict that HEI’s face in regard to balancing the types of
courses offered, course funding and the need to attract

research funding. This volatile mixture is tending to
stifle any attempt at extending four year undergradu-
ate courses and is even causing some second degree
(MSc) courses to be closed.

On the other side of the equation, we have the
needs and requirements of industry that are both poten-
tial recipients of graduates as well as a source of
funding for HEI degree courses. The following table
summarises the main drivers for industry.

For industry the above table illustrates that some
of the internal and external drivers are interlinked and
that the biggest challenge lies in the uncertainty of
workload in the geo-engineering market place.

4 THE ‘ROUNDED’ GRADUATE EMPLOYEE

Regardless of a graduates initial type of employment
(site investigation contractor, consultant or main build-
ing contractor) there are a number of key skills or
attributes that prospective employers will wish to see.
These skills form the basis of everything that is under-
taken under the broad heading of geo-engineering and
form the building blocks for more detailed design work
which many graduate employees will become involved
with as their career progresses.
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Table 2. Main drivers for Industry.

Key Aspect Main Points

External Drivers Client Requirements Clients build relationships with employees who have specialisms.
Expectations from clients that employees will be available.

Company capability Many companies operate in specialised areas that need specific graduates.
Stakeholders Shareholders and/or being part of a larger group can dictate areas of operation

and hence types of employee needed.
Global factors New factors such as sustainability have to be accommodated in short space

of time.

Internal Drivers Work load & type of work Bidding for certain types of work require employees with different skill sets.
Basic skill requirements All employees expected to have a basic level of understanding

of geo-engineering fundamentals.
Internal training Larger consultancies and most contractors have in house training schemes

that allow transition from university to industry.
Market place position Size and type of company often dictates what type of internal training is

available and hence what type of graduate is employed.
Geographic area of work National regional and international company offices can employ different

specialism’s to suit the market.

Challenges Economy UK economy has suffered peaks and troughs for many years
Training Only companies of a certain size can afford internal training and have to rely

on the ‘finished produce’ coming from university
Competition Increased number of smaller companies some employing overseas graduates,

with low cost base
Employee loyalty Within last 10 years it has become common to keep moving job which has

made companies reluctant to invest in employees.
Image of geo-engineering Geo-engineers have always been held in low regard even within

an engineering industry in which engineers are not valued.
Remuneration Compared to mainland Europe, salary levels of geo-engineering employees

remains low.

The basic key skills that the author believes every
graduate employee should have are noted in Table 3. It
could be argued that there are other key skills, but it is
likely that in fact they will be subsets of those listed.
Equally there will be those who will rightly perceive
the ability to design as a key skill, but this can only
successfully take place once the Basic Key Skills are
in place.

The author contends that only once a graduate has
understood the six key skills or building blocks of
geo-engineering can they progress to the next stage
of their development.

This next stage is course design work and involves
using the key skills to generate design parameters.

All too often graduate employees find themselves
in the position of having to undertake design work
without understanding how different types of soil or
rock will behave or how for instance different labora-
tory tests may be needed to derive design values for
different material types.

Many graduate employees are really at home manip-
ulating data in complicated design packages and yet
they don’t have a feel for whether the data they are
inputting is likely to be meaningful and representative
of the soil or rock in question. This is often because
they haven’t been taught how to start at first princi-
ples and get a proper feel for how material is likely to
behave at both the material and mass scales.

This should not be construed as the employees fault,
but rather a failing of the current system. In the limited

time available on degree courses there is an overar-
ching desire to ensure that the most difficult subject
matter is covered since it is perceived quite rightly that
this will not be ‘taught’ by industry.

5 HEI DEGREE COURSE STRUCTURE

So far this paper has looked at the drivers for both
HEI’s and industry, together with a proposal as to what
essential key skills graduate employees should pos-
sess. The question then becomes what type of degree
course(s) does industry want to see?

Currently a company employing a graduate in geo-
sciences will typically get someone who has little
mathematical/engineering skills, but who will have a
complete grounding in looking at rocks and, to a lesser
extent, soils. They are also likely to be good at visit-
ing sites looking at the ground and identifying issues
relating to the ground.

Conversely by employing a graduate with an engi-
neering background, they will have an employee with
all the right engineering tools to analyse data, but lack-
ing in the knowledge of what soil and rock is and how
it impacts on design.

In either case, for such graduates to be of use to
a company specialising in geotechnics, considerable
internal training would be required and even then some
aspects of soil and rock mechanics would be lost on
such employees.

49



Table 3. Key Skills as building blocks to development.

Traditionally this is where an MSc in engineer-
ing geology, soil mechanics or other related geo-
engineering subject has stepped in to bridge the gap.As
noted previously, however, even these courses haven’t
traditionally provided all the key skills needed by
graduates when they enter employment.

Whilst perhaps going against the trend and funding
opportunities for HEI’s, the extended use of 4 year first
degree courses could be considered, with the fourth
year being optional for those graduates wanting to go
on to specialise in the field of geo-engineering. This
would however require students taking a traditional
BEng degree to be afforded the opportunity to go on
and take a fourth year specialising in earth science and
similarly for students taking a BSc in earth sciences
to have the opportunity to go on and take a fourth
year specialising in design work with a civil engineer-
ing bias. The fourth year specialism could, however,
be used to teach the key skills identified in table 3.
Traditional MSc courses could then concentrate on the
more technical aspects of design that many students
will need in employment.

Alternatively the third year of such four year degree
courses could be a year in industry, with the com-
pany in question filling in some of the key skill sets.
This year in industry should be seen as a ‘hands on’

experience for the graduate during which time they are
afforded the opportunity to see how geo-engineering
is made to work on site.

Another option would be to run more courses aimed
specifically at geo-engineering from the outset so that
graduates spend 3 or perhaps 4 years on an engineer-
ing geology degree course leading to a BSc or MSci
qualification. This would however require students to
know more about geo-sciences at sixth form level prior
to making their HEI selection.

6 INDUSTRY INPUT

It is clear that industry cannot afford to be a mere
bystander in this debate and must get involved in help-
ing HEI’s to design degree courses that will meet
their needs. It is not enough, however, for industry to
demand degree courses to suit their requirements with-
out giving anything in exchange. Gone are the days
when industry can expect the giving of cash prizes,
assistance with student projects and access to con-
struction sites to be sufficient in contributing to the
development of young geo-engineering professionals.
Like it or not industry is going to have come up with
both funding and more help from senior employees.
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Realistically individual companies in the geo-
engineering sector are not suddenly going to develop
all-encompassing internal employee training schemes
that will cover any shortfall in the content of degree
courses and what is required by the employer. It will
continue to fall to HEI’s to provide the bulk of teaching
for prospective employees.

Tangible help for industry could however come in
one of several ways; some of these are listed below:

– Sponsorship of student through first/second degree
– Part sponsorship through year in industry type

degree
– Offer of visiting lecturer personnel

Sponsorship of a student in any form would have
to come with some strings attached. Most attractive
to industry would be a guarantee that the graduate
would be employed by the funding company for say
a minimum of two years following graduation. If such
degrees could also incorporate a year in industry with
the sponsoring company, it is likely that any of the
‘missing’ key skills could be learnt by the graduate
during their period in industry.

7 THE ‘GRADUATE CONTRACT’

Whilst it is recognised that graduates will not wish to
become tied to a single employer for a long period of
time, industry will only make a significant financial
contribution to a prospective employee if they can see
something tangible in return. The author suggests that
perhaps it is time for ‘apprentice’ type contracts to
be considered by both graduates and industry alike.
These contracts would tie the graduate to a specific
company for a set period of time during which they
would receive degree funding (either partial or full),
followed by employment and further training by the
company. At the end of the ‘apprenticeship’ period the
graduate employee would have an obligation to remain
in employment with the sponsoring company for a set
length of time.

In return for offering such ‘graduate contracts’,
industry could reasonably be expected to ask for more
input to course content and structure, although it is
recognised that an independent arbitrator would be
required to ensure that a proper balance between
education and industry was maintained.

Such a contract would benefit the HEI at which the
student was studying, would benefit the student insofar
as both funding and employment would be guaran-
teed and finally would help the sponsoring company
to recruit geo-engineering employees with the right
skill sets.

8 STUDENT MIGRATION EFFECTS

The comments presented in this opinion piece reflect
both the author’s experience of working in the UK as

well as the current situation with HEI’s. It is acknowl-
edged, however, that the situation experienced in the
UK may be part of a wider global phenomenon.

The situation with migration of students also needs
to be recognised since this has had a marked effect on
the overall numbers of participants on UK MSc degree
courses. Over the 5 year period up to 2011, European
Union and other overseas students accounted for
approximately 30% of total MSc course numbers.
Because of the enhanced levels of funding that such
overseas students bring with them, this has undoubt-
edly helped to keep some courses open. In many
cases however, course directors report that the overseas
students often return to their home countries after grad-
uation. Although this will undoubtedly benefit their
country of origin, it does nothing to help the industry
in the UK.

Many UK companies would welcome applications
from overseas candidates who hold a good relevant
MSc in geotechnics. Sadly and despite the fact the
government recognizes geotechnics as a profession
on its occupational skills shortage list, insufficient
applicants are finding their way into industry.

All of this returns us to the starting point that says
we need to put our own house in order here in the UK.
Yes we need to continue to attract overseas students
because of the diversity and different perspectives they
bring, but we need to ensure that we have home grown
geo-engineering graduates as well.

9 CONCLUSIONS

The geo-engineering market place (both HEI’s and
industry) has been subject to severe adverse economic
factors over the past couple of years. These adverse
factors are not likely to improve in the short term and
arguably with the advent of higher course chargers by
HEI’s, may well get worse.

The debate over geo-engineering course content for
degree subjects offered by HEI’s that has raged for
the last decade is undoubtedly coming to a head. The
author would contend, however, that this is not a bad
thing, but rather should provide the catalyst for every-
one with a stake in geo-engineering to collaborate in
finding sustainable solutions for the next decade and
beyond.

More constructive meetings between HEI’s and
industry such as that organised by the AGS in
October 2011 need to be planned with a structured
content such that positive sets of proposals are pro-
duced. These meetings must aim to produce answers
to the following key questions:

• What type and duration of degree courses do we
want?

• Do such courses exist at present?
• Are degrees with industry placement the way

forward?
• How many student places will industry fund?
• How many lecturers from industry can degree

courses accommodate?
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It is likely that further modification of both first degree
and second degree course content will be needed, but
this may only amount to minor tweaking.

The geo-engineering community (industry and
HEI’s) need to find a way that will ensure that all
geo-engineering graduates can hit the ground running
when they enter employment and will not end up after
5 or 10 years in employment, still unable to expound
the key skills that underpin the industry.

If this means giving the geo-engineering tree of
learning a good shake then so be it, there has never
been a better or more pressing time to do so. How-
ever we must be prepared to catch the resulting fallout,
sift it and keep best practice as the basis for the way
forward.
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