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Introduction

The subject of "Engineering Ethics" is no longer novel: there is a growing body of literature, both in the
United Kingdom1 and elsewhere,2 particularly in the USA.3 The subject still lacks any generally accepted
definition and its scope remains uncertain. However, a convenient summary of the practical objectives of
the subject is to be found in the Codes of Conduct promulgated by the Engineering Institutions. The
Codes currently in operation within the United Kingdom are briefly reviewed below. Taking these Codes
as a starting point, I have selected for examination the narrow but significant question that underlies
much of their content: "Do Engineers owe duties to the public?" In addressing this question, I shall
examine both the nature and scope of any such duty as well as the means by which it may be
implemented. In the course of this inquiry, I shall also address a number of specific ethical questions
that arise.

It is then necessary to define an objective for any duty to the public. In this respect, the literature is
largely focused on safety issues coupled increasingly with the need to avoid damage to the environment,
and it is convenient to examine the postulated duty initially in this context. It needs to be borne in mind,
however, that there are many other objectives that may equally merit inquiry, only some of which will be
touched on. Duties in relation to safety and the environment will plainly be owed to particular individuals
and perhaps to wider groups. In this context, the question to be considered might be stated more fully as
whether Engineers individually owe duties to the public at large to act or to refrain from acting so as to
promote or secure the safety of the public or the maintenance of the environment. In addition to
individual Engineers, it is necessary to consider the role of Engineers acting collectively, through their
Institutions, either as the voice of the profession or in the alternative role of setting and enforcing
standards of conduct. This inquiry will, therefore, seek to cover both the role of individual Engineers and
their Institutions.

Any postulated ethical duty must take account of existing recognised legal duties. One aim of this inquiry
will be to examine whether such legal duties are consistent with and conducive to the wider ethical duties
that are promulgated by the Engineering Institutions. In classic legal terms, Engineers owe well-defined
duties under the law of contract to their immediate clients, and under the law of tort to those persons
whom they should reasonably have in contemplation as likely to suffer injury or loss as a result of acts of
negligence. The latter category plainly includes some sections of the public, and the Courts, both in the
UK and the USA, while acknowledging the existence of the "floodgates" argument, have consistently
ignored it when allowing further extensions to the categories of persons to whom such duties are owed.
However, the question is whether the duty of the Engineer extends to the ordinary members of the public
who potentially suffer as a result of technical mishaps. This constitutes the individuals who may suffer
delay, disappointment and financial loss as part of the wider effects of any major accident; or who have a
legitimate interest in knowing just how safe are our transport systems, buildings and structures or power
stations and process plants. 

Engineering Ethics:
Do engineers owe duties to the public?

1 Ethics in Engineering, Brian Tomkins and Ian Howard, Ingenia Nov 2001, p65; Preventing Disasters:  proceedings of a
Conference organised by the Fellowship (now Royal Academy) of Engineering, 1991.  The morality of safety, PAD Sheen,
Engg Mgmt Journ April 1999. For academic work in the UK see http:www.surrey.ac.uk/news/releases-ethics,html

2 The Institution of Engineers, Australia, has an established code of ethics, together with detailed enforcement procedures.    

3 For a general review and list of further authorities see Ronald R Klein, ‘Ethical Issues in Engineering : Beyond Disaster
Ethics’ (2000) at http://www3.itu.edu.tr/~sosbil/Sciencesemnars2.html.  Several U.S. web-sites contain extensive
bibliographies as well, including those of the National Society of Professional Engineers (NSPE) at
http://www.nspe.org/ethics/eh5-rel.asp and the Online Ethics Center for Engineering and Science at http://onlineethics.org/.
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A further distinction must be drawn at the outset, which may in part be a function of language. As the
terms are commonly used in the United Kingdom "Engineering" covers a vast range of activities carried
out by a wide variety of individuals and organisations, only some of which are properly described as
"Engineers". While the law would undoubtedly take a pragmatic view and examine the function rather
than the professional standing of the individual, the identification of any ethical principles should
properly concentrate on the profession. 

Engineering Ethics, particularly in terms of potential disasters, may affect whole populations. The range of
Engineering activities is indeed representative of the whole of organised society, which it essentially
underpins. The range includes static construction such as buildings and structures, which will be used
directly by many individuals; dynamic devices including all modes of transport, which affect all users;
and processes, including manufacturing, power generation and transmission, mining and processing
plants, which directly involve few individuals but have the potential to affect whole populations. All such
activities and more fall within the realm of Engineering and involve vital decisions being taken by
Engineers at all stages of their planning, design, construction, operation, refurbishment and ultimately
their decommissioning. 

Engineering ethics covers a range of factors which may impact upon the process of decision making by
individual Engineers as well as the actions of their Institutions. Given that such decisions are often
primarily economic and that certain duties will be implanted by the law, the question is how additional
ethical principles can play a part in determining the actions of Engineers. The subject of accountability
and public duties of Engineers is regularly aired in the informed press. As a recent example, an article in
The Chemical Engineer has drawn attention to the ethical dimension involved in many complex technical
decisions that are typically made under time and economic constraints. Clear failures by Engineers to act
in a manner which hindsight now plainly indicates are shown by examples such as the revelation of
forged testing documentation for spent nuclear fuel rods, the spectacular chemical process disasters of
Flixborough, Bohpal, Seveso and the massive discharges into the Swiss Rhine, to which may be added the
explosions at the Milford Haven Texaco Oil Refinery and more recently at the Port Talbot Steelworks. The
author of the article comments that in the light of these events and the huge publicity that they rightly
generate, public disillusionment with science and engineering as a means of solving society’s problems has
developed into occasional hostility. The author suggests that we should not be surprised if the public do
not trust scientists and Engineers.4 Engineering Ethics has many challenges to face and much ground to
catch up.

Codes of Conduct and the Institutions

As a condition of qualification, Engineers are required to accept and be bound by published Codes or
rules of conduct of their particular professional body. Such Codes are variously expressed, but contain
certain common features in regard to the public interest. In the 1970s an attempt was made to unify the
United Kingdom Institutions through the former Engineering Council which also, before its demise,
prepared draft Guidelines for Institution Codes of Conduct. The unifying role of the Council has to some
extent been taken over by The Royal Academy of Engineering (originally the Fellowship of Engineering),
which encompasses a full range of mainstream Engineering subjects as well as some on the periphery. The
Royal Academy has made its particular contribution to Codes of Conduct, specifically in terms of
Guidelines for Warnings of Preventable Disasters.

Individual Institutional Codes of Conduct vary in terms of their stated purpose, and include as objectives
"the respect in which the community holds persons who are engaged in the profession";5 the need to
"safeguard the public interest in matters of safety and health";6 and ensuring that the fair and proper
interests of the community prevail over personal interests.7 Some of the rules refer expressly to "broad

4 Chris Kent:  Guest column in The Chemical Engineer, January 2002.
5 Institution of Mechanical Engineers.
6 Institution of Structural Engineers.
7 Institutions of Electrical Engineers and Chemical Engineers.
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the consequences of their advice (including design and most other activities short of physical
construction) almost on the same footing as though they had been commissioned to carry out the task in
question. There are indeed many situations in which Engineers (and other professionals as well) can be
worse off as a result of gratuitous advice than they would be having charged a fee for their services. This
needs to be borne in mind when considering the extent to which Engineers might be thought to owe a
duty to volunteer their advice, e.g., when they see a situation giving rise to danger. This aspect of ethics is
further illustrated by the examples which follow below.

Ethical duties recognised by the Law

Given that the primary duty of the Engineer is to serve the interests of his client, exercising appropriate
skill and care, there are a number of situations in which the law may be seen as recognising wider duties
which may have an ethical rather than commercial basis. For this purpose it makes no practical difference
whether the wider duties are regarded as based on the law of contract or tortious negligence. Thus, where
a Contractor, possessed of competent Engineering skills, becomes aware of danger arising from the design
of the works, even where those works are under the control of a competent Engineer, the law may impose
an obligation to the ultimate client, as part of the ordinary duty of skill and care, to warn of the danger
which they should perceive. This was the result in a recent Court of Appeal judgment36 in which May LJ
referred to the Contractors, who had become aware of a risk in the design for which they had no primary
responsibility, as "not mere bystanders". The same principle will apply to another Engineer involved in
the project. The result in other cases has not always been the same, however. In an even more recent case,
Dyson J. declined to hold specialist contractors liable for failing to advise of a potential danger on another
part of the project, on the grounds that other contractors then engaged in the work could have performed
it safely. He considered it relevant to the question whether there was a duty to warn that the client was
being advised by a professional person.37 The cases, therefore, do not support a universal duty to warn
clients and would not seem to support such a duty to the public at large.

However, where acts or omissions of the Engineer may lead to personal injury or death, the likelihood of
a wide ranging duty being imposed becomes higher. There is little doubt that an Engineer in charge of a
construction site will be held liable for failing to warn those on site about concealed dangers of which he
is or should be aware.38 In the much publicised and difficult case of Eckersley v Binnie & Partners,
Engineers were held liable for the consequences of a methane explosion in a pumping station some years
after its completion, where the design had failed to take into account the possibility of methane build-up
in a transfer tunnel. In this case, a party of 38 people from a nearby village were taken on a tour of the
Abbeystead Pumping Works. While in the valve house an explosion occurred in which 16 people died. At
the trial, Rose J. held the consulting Engineers (Binnie), the contractor (Nuttalls) and the operator (North
West Water) respectively 55%, 15% and 30% to blame. On appeal to the Court of Appeal,39 Nuttall and
the Water Authority were held not liable. A majority held Binnie liable on the basis that the trial judge
had been entitled to find on the evidence that there was a risk of methane being present which should
have been taken into account in the design. In a powerful dissenting Judgment, Bingham LJ (now Lord
Bingham) held that the evidence did not support any finding of negligence against Binnie. Of particular
interest is that the trial judge had suggested that the designer might be under a continuing duty, after
completion of the project, to advise on new information that might indicate a danger. While not being
prepared to rule out such a possibility, Bingham LJ said:

"What is plain is that if any such duty at all is to be imposed, the nature, scope and limits of such a duty
require to be very carefully and cautiously defined. The development of the law on this point, if it ever occurs,
will be gradual and analogical. But this is not a suitable case in which to launch or embark on the process of
development, because no facts have been found to support a conclusion that ordinarily competent engineers in

36 Plant Construction v Clive Adams Associates [2000] BLR 137.

37 Aurum Investments v Avonforce [2001] CILL 1729.

38 Clay v Crump [1964] 1 QB 533.

39 [1988] 18 Con LR 1.
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the position of the first defendants would, by May 1984, have been alerted to any risk of which they were
reasonably unaware at the time of handover. There was, in my view, no evidence to support such a conclusion.
That being so, I prefer to express no opinion on this potentially important legal question."

The case has not yet been followed by others and the development of this particular principle remains
uncertain. Were the principle to become established, it would have far reaching consequences in terms of
the duty of individual Engineers who might succeed those in the same firm or company who were
involved at the time of design.

Provisional Conclusion as to Public Duties

Having reviewed the legal background to public duties, it may be concluded that while the law may
recognise and support ethical action, it affords no support to the existence of a general duty owed by
individual Engineers to the public at large. The civil law is concerned solely with duties owed by
Engineers to individuals or to groups or classes whom the Engineer ought reasonably to contemplate as
likely to suffer, particularly in terms of physical injury, as a result of his negligence. Such a duty is
enforceable by the person or group suffering relevant loss. The range of persons and the circumstances
which the Engineer ought reasonably to consider as affected by his actions or inactions is wide and may
lead to potential liability to very large numbers of people. But the law affords no support to a general duty
enforceable by or at the suit of the public at large. This is consistent with and reinforced by the increasing
range of statutory duties, some placed upon specific persons, in regard to matters of health and safety and
the environment.

If a general duty to uphold the public interest, as set out in Institutional rules and codes, is not
enforceable directly as a matter of law, it becomes necessary to consider how effect is to be given to such
rules. The absence of direct enforcement by process of law points firmly to the Institutions, which publish
the codes and rules, as the appropriate bodies to take action to enforce compliance, where necessary. This
may be seen as underpinned by the possibility of legal liability falling on the Institution itself, as discussed
above. Institutions have the power, subject to their members, to enforce duties created by their Codes of
Conduct, through appropriate sanctions, ultimately amounting to depriving those who breach the rules of
their professional membership. Such enforcement procedures are more familiar in other professions,
particularly medicine. The type of conduct which may be expected to lead to a medical practitioner being
struck off the register and prevented from engaging in practice is established, in broad terms, by
precedent. There is no such body of precedent in the UK Engineering profession, partly through lack of
any body of reported disciplinary proceedings and also, partly, because there are few areas in Engineering
where professional registration is a requirement of practice.40 It appears that practices, as regards
enforcement of professional codes, varies between countries.41 It is important that the question of
enforcement by the UK Institutions, if it is to be enlarged, should be approached in a systematic manner,
avoiding the tendency of fragmentation between different Institutions. Lessons should also be learned
from experience abroad. The support of both members of the profession and the public will be vital to the
establishment of a credible and respected procedure. 

Having now reviewed the issue of public duties and enforcement, it is appropriate to turn to what might
be regarded as the converse issue, namely direct action taken by individual Engineers in response to
ethical issues. Indeed, this might be regarded as the more appropriate starting point for any discussion on
Engineering ethics. This topic concerns primarily actions in response to what is perceived to be an
impending but preventable disaster. As will be seen, the Engineering professions in many countries have
an honourable tradition of direct action where an individual considers that a preventable situation will
endanger public safety or otherwise prejudice the public interest. Such actions can breach the Engineer’s
terms of employment and result in serious economic harm. Many different ethical as well as practical
issues flow from such actions.

40 See, e.g., Reservoirs Act 1975 s.4, repeating provisions in the former Reservoirs (Safety Provisions) Act 1930.

41 The Institution of Engineers, Australia, is reported to receive over 150 complaints each year, from fellow members as well
as the public, which are pursued in accordance with detailed disciplinary regulations, including an initial filtering system
and an appeals procedure. The accused member is often legally represented and results of the proceedings are publicised,
in similar manner to medical disciplinary proceedings.
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Warnings of Preventable Disasters

A great deal of the literature published in the USA on Engineering ethics is concerned with the actions of
individual Engineers in the face of actual disasters which can be seen to have been preventable. Perhaps
the most appalling and thoroughly researched incident was the loss of the space-shuttle Challenger in
1986, following clear warnings by Engineers from the Morton-Thiokol company, manufacturers of the
solid-fuel booster rockets, as to the danger of launching the vehicle at low temperature. The Engineers’
warnings were overruled by a management decision. The cases raises fundamental issues as to the actions
which ought to be taken by those in a position fully to understand the implications of foreseen technical
hazards. Likewise, numerous cases concerning the nuclear industry, airlines, the motor industry and most
other branches of Engineering, have provided a rich source of practical materials which forms the basis of
the study and teaching of Engineering ethics in the USA.

The UK has suffered its share of Engineering disasters. Few have given rise to issues comparable to the
space-shuttle Challenger, but many have revealed deep seated management problems, particularly a
succession of serious railway accidents which have been fully investigated and reported.42 All such
accidents can be seen to have been preventable in hindsight, often by timely action by professional
Engineers. In 1991 the Royal Academy of Engineering (then the Fellowship) published proceedings of a
conference on Preventing Disasters including "draft" Guidelines for Warnings of Preventable Disasters. The
Guidelines were offered to the professional Institutions for consideration.43 The Guidelines note that
Engineers:

"are placed under a professional duty to uphold the safety of the public and the environment by the code of
conduct of their Institutions and organisations. A reciprocal responsibility is placed on the Institutions and
organisations to assist any member who turns to them for help in furthering this duty…"

The Guidelines note that many organisations have established procedures and that Engineers should work
within those procedures where they exist. The guidelines emphasise the need for the Engineer to stay
within his existing framework of responsibility by passing on warnings to others in a position to take
action and to those ultimately responsible for resolving the situation. Individual Engineers are encouraged
to consult others or obtain guidance from the relevant Chartered Engineering Institution. The notes state
that informal warnings should be followed by a formal written statement and that this process may
involve senior executives or ministers. Guidelines and notes are, however, infused with concern about
legal liability as well as confidentiality.44 The document represents an important if somewhat
circumscribed recognition of the action which individual Engineers should take in practice, given the
practical constraint of working in an employed role. 

The papers published in the volume of proceedings bear out the complexity of any real life situation in
which an Engineer is faced with the burden of passing on a warning of perceived danger. The papers
indeed demonstrate the way in which even well-expressed principles and guidance can be of little
assistance when faced with the need for practical action. The most valuable contribution in the collection
is a paper by the late Dr Edmund Hambly FREng,45 describing two situations in which, as an independent
consultant, he had been driven to act and the difficulties in the path of attaining appropriate action,
inevitably involving serious economic consequences. Dr Hambly’s examples concerned major structures
where, largely through the effect of carefully considered action, appropriate remedial steps were taken in
time to avert disaster. The papers contain other examples of warnings delivered, but acted on too late,
including the case of High Alumina Cement (HAC) on which Professor Adam Neville CBE FREng FRSE
had given clear published warnings in the 1960s. Despite this, a series of collapses in the 1970s still took
the industry and the public by surprise. 

42 These include the public enquiries into the railway accidents at Clapham Junction (1988), Southall (1997) and Ladbroke
Grove (1999).

43 The Institutional Rules quoted above are those current at the date of this Paper.  In most cases no significant amendments
have been made since the Royal Academy draft.  

44 The document itself ends with a complete disclaimer on behalf of the Fellowship.

45 Subsequently President ICE.
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The issue of warning of preventable disasters has also been considered by the Standing Committee on
Structural Safety (SCOSS).46 The 13th Report of SCOSS issued in May 2001 includes a section on duties
to warn and to heed warnings, which are to be regarded as essential elements in ensuring structural safety.
The Royal Academy of Engineering Draft Guidelines for Warnings of Preventable Disasters are endorsed by
the SCOSS report, which discusses three types of situation in which professional Engineers can find
themselves under a duty to warn or to heed warnings. These are:

(1) when the Engineer is part of a group of professionals, where warnings should be given to the group;

(2) when the Engineer has direct responsibility for the relevant work either by checking or certifying
the design or construction or monitoring the structure;

(3) in more complex situations such as where a warning has been given to a proper person, but is
being ignored; where the control of the unsafe structure is out of the Engineer’s direct
responsibility; where the Engineer is a member of the public; or where an unsafe situation has
passed, but could recur or arise elsewhere.

It is emphasised that in all these situations the Engineer must deal with each of the questions.

• whether to warn
• when to warn
• who to warn
• how to warn

The report points out that there is a corresponding duty on persons to heed warnings both in the
immediate and in the long term, and also to consider the significance of warning in relation to other
projects.

The question of warning of preventable disasters gives rise to many further issues, notably the following:

1. Can research and data relevant to safety or environment issues be assured of prompt publication or
dissemination to those having a proper interest?

2. Can disclosures of safety or environment information be restrained by legal proceedings?

3. What consequences are likely to follow unauthorised disclosure and what redress is available?

4. Are there more satisfactory means of achieving appropriate disclosure?

5. Is further action by the professional Institutions needed?

These issues are now addressed.

Publication of relevant research and data

Publication of information relevant to safety or environment issues is primarily in the hands of the
individual research worker or team and subject to the overriding control of the organisation for whom the
research is carried out and the client who may have commissioned it. There is no guarantee that relevant
work will be published. That is a matter for the ethical judgment of the professional Engineers involved.
There is, of course, every difference between research work being reported to the organisation or client for
which it was carried out and publication.

There is anecdotal evidence that significant information relevant to safety or environment issues is created
for the purpose of litigation or arbitration and never published. In many cases, particularly those

46 The Standing Committee was established jointly between the Institutions of Civil and Structural Engineers (and Municipal
Engineers before their merger) following the partial collapse at Ronan Point, Newham, in 1968.
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involving accidents or failures, expert evidence comprising original research and testing involves novel or
original material which, in the ordinary course of science and Engineering, would be disclosed by
publication. In the case of arbitration and litigation, the material is subject to strict confidentiality at the
suit of the client, often an insurer. In some cases, such material will be reported in the technical press to
the extent it is produced during court proceedings.47 However, in arbitration proceedings, such
documents remain confidential; and in cases which settle the evidence may never see the light of day. In
1985 SCOSS launched an initiative by which they sought to persuade those who "owned" such important
technical expertise to permit its publication in the public interest. Strenuous efforts produced little more
than a voluntary code of conduct by which the Law Society were prepared to advise solicitors to request
their clients, in appropriate cases, to give consideration to disclosure in the public interest. No actual
cases are known in which this led to any disclosure and it does not appear that the matter has progressed
further. Expertise continues to accumulate in confidential files without any public access.

Can disclosure be restrained?

It has been suggested above that a contract purporting to restrain the disclosure of confidential
information which should be disclosed in the public interest would not be enforced by the Courts.
However, the way in which such an issue arises depends on the particular steps taken by the parties and
the procedural rules applicable. In the case of Initial Services Ltd v Putterill,48 the issue came before the
Court on an application by the plaintiff to strike out the defence which asserted that the confidential
information in question disclosed a breach of the law. After a full hearing, the Court of Appeal refused to
strike out the defence (see above). Not all Defendants can be expected to take such a robust line.
Although not known to be the subject of any reported decisions of the Court, it was widely reported in
the press that, after the untimely death of the late Robert Maxwell and the ensuing revelations of serious
financial misconduct, successive journalists who sought to reveal Maxwell’s business methods had been
restrained by substantial numbers of injunctions. This device apparently achieved its purpose, to the
serious financial detriment of those whose pension funds were lost. At no point did these matters reach a
full hearing before the Court.49 Mr Maxwell did not invent this procedure, nor has it disappeared from the
lawyer’s armoury of weapons with his passing.

It is relevant to consider the extent to which defamation proceedings could be maintained under English
law where safety or environment issues are at stake. While a corporation can be defamed under English
law,50 it seems that a local authority cannot.51 It has been held in South Africa that a public authority
responsible for the railways could not sue in respect of a publication alleged to have injured its reputation
as the authority responsible for running the railways.52 A libel on a thing (which is not actionable) may
amount to a libel on a person in some circumstances,53 for example a statement that a ship is unseaworthy
necessarily imputes a charge of mismanagement and is defamatory. It is clear how this might apply in the
case of railways, but in other circumstances it might depend on the precise facts. In all such cases the
person seeking to warn would be vulnerable to being silenced by temporary injunction.

A defence may be available on the ground of qualified privilege, relying on a reciprocal duty or interest in
giving and receiving the information. If the Engineer has some form of ethical duty to warn the general
public of an imminent catastrophe, privilege may well apply. The question has been stated as being:

"Would the great mass of right-minded men in the position of the defendant have considered it their duty
under the circumstances to make the communication?" 54

47 As an example, the expert evidence produced in Eckersley v Binnie (op. cit) contained original work on the origin of
methane contamination which was of wider interest and of substantial relevance to safety issues.

48 [1968] 1QB 396.

49 Subject to the unreported decision of the CA in Maxwell Communications plc v Newspaper Publishing plc 1 August 1991, in
which it was held by the CA that, in case of doubt, the court must lean in favourof the right of publication since the law
favours freedom of publication in the absence of a clear and lawful objection to it.

50 See Clerk and Lindsell on Torts at 22-32.

51 Derbyshire County Council v Times Newspapers [1993] AC 534.

52 Die Spoorbond v SA Railways [1946] AD 999.

53 See Clerk and Lindsell 22-23.

54 Stuart v Bell [1891] 2 QB 341.


