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Engineering	&	Construction	Project	House	Hydrocarbons,	Energy	and	Industrial	Experts	Design,	Construct,	Maintain	&	Supply	EPCM	Holdings	is	a	global	engineering	and	construction	project	house:	offering	services	throughout	the	project	life	cycle	in	a	variety	of	sectors.	View	all	View	all	View	all	The	following	series	of	engineering	ethics	cases	were
created	by	interviewing	numerous	engineers	from	Silicon	Valley	and	beyond.	The	cases	have	been	written,	anonymized,	and	honed	to	highlight	the	ethical	content	from	each	interview.	While	these	cases	are	meant	for	engineering	students	and	professionals	for	their	professional	development,	nearly	all	of	the	cases	occur	in	the	context	of	business,	and
therefore	are	also	relevant	for	those	seeking	business	ethics	cases.These	cases	are	suitable	as	homework	and/or	for	classroom	discussion.	The	goal	of	this	project	is	to	acquaint	engineering	students	and	professionals	with	the	variety	of	ethical	experiences	of	engineering	as	practiced	in	the	field.	By	becoming	familiar	with	problems	faced	by	other
engineers	we	hope	to	thereby	prepare	those	reading	these	cases	if	they	too	encounter	difficult	ethical	dilemmas	in	their	work.Cases	range	from	the	mundane	to	the	deadly.	While	we	do	not	reveal	how	each	particular	case	turned	out,	in	general	they	turned	out	well	the	people	involved	made	the	right	decisions.	But	this	is	not	to	say	that	all	of	these
right	decisions	came	without	personal	cost.	A	few	of	the	engineers	did	face	negative	repercussions	and	a	very	few	even	needed	to	find	new	employment.	However,	overall	the	interviewees	were	satisfied	with	how	events	turned	out,	even	if	they	faced	negative	repercussions	for	their	good	decisions.	They	understood	that	doing	the	right	thing	is	good	in
itself,	regardless	of	the	personal	consequences	they	may	have	faced.The	engineering	ethics	cases	can	be	sorted	into	the	following	categories:	Case	Studies	on	Engineering	Ethics	The	engineering	ethics	cases	in	this	series	were	written	by	Santa	Clara	University	School	of	Engineering	students	Clare	Bartlett,	Nabilah	Deen,	and	Jocelyn	Tan,	who	worked
as	Hackworth	Engineering	Ethics	Fellows	at	the	Markkula	Center	for	Applied	Ethics	over	the	course	of	the	2014-2015	academic	year.	In	order	to	write	these	cases,	the	fellows	interviewed	numerous	engineers	and	collected	nearly	40	engineering	ethics	cases	from	Silicon	Valley	and	beyond.The	Hackworth	Fellowships	are	made	possible	by	a	generous
gift	from	Joan	and	the	late	Michael	Hackworth.	Fall	2021NSPE	Today	New	Ethics	Case	Studies	PublishedNSPEs	Board	of	Ethical	Review	has	published	six	new	case	studies	that	provide	engineering	ethics	guidance	using	factbased	scenarios.	The	cases	cover	the	topics	of	plan	stamping;	gifts;	the	public	health,	safety,	and	welfare;	conflicts	of	interest;
responsible	charge;	and	job	qualifications.	NSPE	established	the	Board	of	Ethical	Review	in	June	1954	due	to	many	requests	by	engineers,	state	societies,	and	chapters	for	interpretations	of	the	Code	of	Ethics	in	specific	circumstances.	Since	the	publishing	of	the	first	case	in	1958,	which	involved	questionable	actions	on	a	World	Bank-financed
hydroelectric	project,	the	case	catalog	has	grown	to	nearly	650.Today,	there	are	many	real-world	examples	in	which	engineering	ethics	has	a	direct	impact	on	the	public,	especially	those	related	to	technology	advancement.	For	example,	NSPE	encourages	policymakers	to	protect	the	public	health,	safety,	and	welfare	when	developing	artificial
intelligence	and	autonomous	vehicles.	In	comments	to	the	National	Institute	of	Standards	and	Technology	in	August,	NSPE	called	for	the	involvement	of	ethically	accountable	licensed	professional	engineers	or	duly	certified	individuals	in	the	AI	development	process.	The	Society	has	also	called	on	NIST	to	create	AI	technical	standards	that	include	an
ethical	framework	that	can	be	applied	universally	in	the	development	of	AI	decision-making.Each	of	the	BERs	just-released	cases	dives	into	subjects	that	practicing	professional	engineers	and	engineer	interns	can	face	on	the	job.	In	Case	20-4,	a	PE	for	a	metropolitan	water	commission	and	a	consulting	engineer	retained	by	the	commission	are	faced
with	ethical	dilemmas	surrounding	the	commissions	consideration	of	a	change	in	its	water	supply	sourcea	change	with	public	health,	safety,	and	welfare	implications.	In	another	case	(20-1),	an	engineer	intern	applies	for	a	position	at	a	consulting	firm.	The	job	requires	the	candidate	to	hold	a	PE	license	or	to	become	licensed	within	90	days.	The	firm
offers	the	job	to	the	engineer	intern,	but	complications	arise	when	the	EI	fails	the	PE	exam	and	is	found	to	have	withheld	information	from	the	firm.	AEPP	Ethics	Case	ArchiveWelcome	to	the	previously	published	cases	of	the	Applied	Ethics	in	Professional	Practice	Program	(formerly	known	as	the	AEPP	Case	of	the	Month	Club)!Permission	for	Free	Use
of	Our	CasesThe	following	cases	may	be	reprinted	if	provided	free	of	charge	to	the	engineer	or	student.	Written	permission	is	required	if	the	case	is	reprinted	for	resale.	All	cases	should	be	attributed	to	National	Institute	for	Engineering	Ethics	(NIEE),	Purdue	University,	www.niee.org.HistoryThe	first	28	case	studies	available	were	published	during
the	early	years	by	Dr.	Ron	Bucknam	at	the	University	of	Washington.	Dr.	Bucknams	original	program	was	called	the	Case	of	the	Month	Club.	His	cases	are	based	on	real	world	situations	and,	for	the	most	part,	reflect	his	experiences	during	more	than	40	years	of	consulting	engineering	experience.	Ideas	for	other	cases	came	from	the	programs	Board
of	Review	which	consists	of	practicing	engineers	and	faculty	throughout	the	country.FormatEach	case	begins	with	a	set	ofFactsfor	the	case,	followed	byAlternate	Approachesto	resolving	the	issues	presented	andSurvey	Resultsfrom	individuals	who	have	offered	an	opinion	on	one	or	more	alternate	approaches,	and	aForumconsisting	of	other	opinions
on	the	issues	submitted	by	respondents;	some	cases	conclude	with	anEpilogue.Facts:The	cases	contain	information	(facts)	about	actual	ethical	issues.	The	cases	have	been	sanitized	to	obscure	the	names	of	the	individuals	involved,	as	well	as	the	locations	and	dates	of	the	occurrences.	By	agreement,	the	sources	of	the	case	histories	are
confidential.Alternate	Approaches:The	alternate	approaches	provided	with	each	of	the	case	histories	have	been	selected	to	represent	a	spectrum	of	solutions	to	the	stated	problem.	While	not	all	of	the	alternate	approaches	are	ethical,	they	are	nonetheless	typical	of	those	encountered	in	professional	practice.	Additionally,	there	may	be	more	than	one
ethical	approach	to	solving	the	situation	described.Who	Responds?:In	addition	to	practicing	engineers	who	access	the	site,	vote	and	return	comments,	a	relatively	large	number	of	engineering	students	from	more	than	100	schools	also	vote	and	contribute	comments.	It	is	not	generally	possible	to	separate	the	respondent	sources	and	the	results	shown
are	therefore	reflective	of	the	combined	opinions	of	these	two	groups,	except	as	otherwise	noted.Survey	Results:The	survey	results	are	taken	from	the	electronic	responses	received	when	the	case	history	was	posted	on	the	Applied	Ethics	in	Professional	Practice	internet	program.Forum:In	addition	to	voting	for	one	or	more	of	the	suggested	alternate
approaches,	many	respondents	contributed	opinions,	often	based	on	their	individual	opinions	and	experiences	with	similar	ethical	situations.	For	the	most	part,	these	comments	came	from	the	practicing	engineering	sector.	Finally,	the	forum	often	includes	comments	from	the	programs	Board	of	Review	members.Epilogue:In	some	of	the	cases	the
approaches	taken	to	attempt	to	solve	the	ethical	dilemma,	and	the	results	of	these	approaches	were	known	and	presented	in	the	Epilogue	section.	This	provides	an	interesting	counterpoint	in	some	cases	to	the	voting	results	and	general	tenor	of	the	Forum	comments.Case	Numbers,	Titles	and	a	Brief	Synopsis	of	Each	CaseNotes:+	indicates	the	case
was	developed	under	the	direction	of	Dr.	Ron	Bucknam	at	the	University	of	Washington.**	indicates	that	a	dramatization	of	the	case	may	be	available	from	Professor	Brian	Brenner	at	Tufts	University,	Medford,	MA.	Edition	Name	HW	Solutions	Engineering	is	a	profession.	Engineers	do	not	see	themselves	merely	as	the	employees	of	large	organizations
but	as	independent	practitioners	with	a	culture	and	set	of	practices	all	their	own.	As	part	of	the	development	of	the	profession,	engineers	have	established	a	general	set	of	ethics	to	follow.	As	in	all	craftwork,	there	are	certain	engineering	standards	to	meet	and	common	considerations	of	design	and	use	for	the	consumer.	Structural	FailuresEngineering
took	on	much	more	importance	in	everyday	life	after	the	Industrial	Revolution.	Large-scale	engineering	projects	came	to	dominate	the	landscape	of	most	major	countries.	Highlighting	the	importance	of	solid	engineering	were	the	structural	failures	of	several	notable	landmarks,	such	as	the	Quebec	Bridge	in	1907,	which	cost	many	lives.	Engineering
ethics	began	to	take	on	a	supreme	importance	in	this	way,	as	people	learned	that	lives	depended	on	a	well-crafted	design.	Public	WelfareSimilar	to	the	Hippocratic	oath	in	medicine,	the	first	duty	of	the	engineer	is	to	protect	the	welfare	and	safety	of	the	public	--	do	no	harm.	This	means	being	completely	certain	of	the	integrity	of	any	structure	and
thoroughly	testing	the	safety	of	any	product,	even	if	there	is	temptation	to	cut	corners	or	overlook	a	concern	that	would	be	inconvenient.	The	purpose	of	establishing	professional	ethics	is	to	enforce	a	minimal	standard.	Whistle-BlowingThere	is	no	excuse	for	an	engineer	if	she	says	she	allowed	a	faulty	project	to	go	through	because	she	was	obeying
orders.	All	engineers	have	the	duty	to	report	any	faulty	engineering	of	which	they	are	aware.	If	an	organization	refuses	to	take	the	necessary	steps	on	its	own	to	fix	a	problem,	it	is	the	duty	of	the	engineer	to	be	a	whistle-blower	and	report	the	organization	to	the	proper	government	authorities.	Professional	AssociationsAs	engineers	became	more
prominent	and	important	to	society	following	the	Industrial	Revolution,	many	different	engineering	societies	came	about.	These	societies	generally	follow	a	certain	specialization	of	engineering,	such	as	the	Institute	of	Electrical	and	Electronics	Engineers.	Such	organizations	seek	very	prominently	to	promote	ethical	concerns	within	the	field,	and	they
typically	have	an	explicit	code	of	ethics	they	expect	all	members	to	follow.	Members	can	be	expelled	if	they	are	found	in	violation.	Engineers	are	entrusted	with	the	task	of	working	on	projects	that	impact	our	daily	lives.	Whether	it	is	engineering	a	bridge,	designing	an	aircraft,	building	a	power	plant,	or	managing	engineering	teams,	engineers	have
the	power	to	shape	the	world	around	us.Engineers	are	also	involved	with	finding	innovative	ways	to	raise	crop,	fruit,	and	vegetable	yields	while	reducing	the	risk	of	food-borne	illnesses.	As	you	can	see,	consumers	rely	heavily	on	engineers	to	deliver	them	with	safe	and	dependable	goods	and	services.There	is	no	room	for	mistake	or	dishonesty	in
engineering!Professional	societies	like	engineering	and	medical,	have	their	own	set	of	rules	and	established	code	of	ethics	that	govern	the	ethical	conduct	of	their	members.	In	this	blog	post,	well	discuss	what	engineering	ethics	are	and	why	theyre	important	for	engineers.	Engineering	EthicsAn	energy	engineering	professional	on-site,	Image	Courtesy
of	AdobeStockEngineering	is	a	very	important	and	learned	profession.	The	practitioners	of	this	occupation	are	expected	to	exhibit	high	integrity	and	honesty	in	their	tasks,	placing	the	publics	interests	and	welfare	above	all	else.To	have	a	better	understanding	of	engineering	ethics,	lets	start	by	defining	Ethics	or	personal	ethics.What	are	ethics?Ethics
is	a	branch	of	knowledge	that	deals	with	moral	principles.	Ethics	refers	to	the	study	of	morality	and	the	moral	choices	that	we	all	have	to	make	in	our	lives.What	are	engineering	ethics?According	to	Wikipedia,Engineering	ethics	is	the	field	of	system	of	moral	principles	that	apply	to	the	practice	of	engineering.	The	field	examines	and	sets	the
obligations	by	engineers	to	society,	to	their	clients,	and	to	the	profession.	[1]The	definition	above	suggests	that	engineering	ethics	is	a	social	responsibility	taken	by	engineering	professionals	to	ensure	the	welfare	of	the	public.Moreover,	engineering	ethics	emphasizes	that	engineers	shall	not	promote	their	own	interests	at	the	expense	of	the	dignity
and	integrity	of	the	profession.	Its	about	doing	whats	right	for	other	people,	ensuring	their	safety	and	welfare.Thats	why	professional	engineering	organizations	like	the	NSPE	(National	Society	of	Professional	Engineers),	IEEE	(Institute	of	Electrical	and	Electronics	Engineers),	and	ASME	(American	Society	of	Mechanical	Engineers)	have	established
longstanding	rules,	standards,	and	policies	to	govern	the	behavior	of	their	members.These	standards,	rules,	and	policies	that	define	ethical	behavior	comprise	the	Engineering	Codes	of	Ethics.	Lets	define	the	Engineering	Code	of	Ethics	in	more	detail.What	is	the	engineering	code	of	ethics?Engineering	code	of	ethicsAn	engineering	code	of	ethics	(or
engineering	code	of	professional	ethics)	is	a	set	of	principles	that	establishes	professional	conduct	and	moral	guidelines	that	professional	engineers	are	obligated	to	follow.	These	principles	require	engineers	to	protect	public	safety,	put	the	interests	of	clients	and	employers	ahead	of	their	own,	and	conduct	themselves	in	an	honest	and	ethical	manner
at	all	times.	Engineering	codes	of	ethics	help	foster	public	trust	in	the	engineering	profession	which	allows	engineers	to	innovate	and	develop	new	technologies	to	improve	our	modern	society.	[2]General	PrinciplesThe	basic	concepts	of	the	codes	of	ethics	are	mostly	similar	across	engineering	organizations	around	the	world,	which	further	extends	the
code	and	provides	additional	advice.	The	following	is	an	example	from	the	National	Society	of	Professional	Engineers	(NSPE):Engineers,	in	the	fulfillment	of	their	professional	duties,	shall:Hold	paramount	the	safety,	health,	and	welfare	of	the	public.Perform	services	only	in	areas	of	their	competence.Issue	public	statements	only	in	an	objective	and
truthful	manner.Act	for	each	employer	or	client	as	faithful	agents	or	trustees.Avoid	deceptive	acts.Conduct	themselves	honorably,	responsibly,	ethically,	and	lawfully	so	as	to	enhance	the	honor,	reputation,	and	usefulness	of	the	profession.Why	are	engineering	codes	of	ethics	important?The	author	of	the	book	Engineering	Fundamentals:	An
Introduction	to	Engineering,	Saeed	Moaveni	gives	an	excellent	explanation	of	the	importance	of	engineering	codes	of	ethics	with	an	example	in	his	book:An	incompetent	and	unethical	surgeon	could	cause	at	most	the	death	of	one	man	at	one	time	on	the	operating	table,	whereas	an	incompetent	and	unethical	engineer	could	cause	the	deaths	of
hundreds	of	people	at	one	time.	If	an	unethical	engineer,	in	order	to	save	money,	designs	a	bridge	or	a	part	for	an	airplane	that	does	not	meet	the	safety	requirements,	hundreds	of	peoples	lives	are	at	risk!	Engineering	Fundamentals:	An	Introduction	to	Engineering,	Saeed	MoaveniTeaching	engineering	ethics	and	professional	behavior	as	a	part	of
engineering	education	is	required	in	some	schools.	In	fact,	most	engineering	curriculums	require	engineering	students	to	take	at	least	two	credits	of	ethics	education	during	their	engineering	programs.Furthermore,	in	engineering	practice,	there	are	several	reasons	why	engineering	ethics	is	so	crucial.	Maintaining	safety,	honesty,	and	integrity	are
just	a	few	of	them.1.	Maintaining	Public	SafetyOne	of	the	key	reasons	why	engineering	ethics	is	so	important	is	because	engineers	are	responsible	for	maintaining	public	safety.	If	they	do	not	abide	by	the	engineering	code	of	ethics,	they	could	potentially	put	peoples	lives	at	risk.Engineers	who	adhere	to	a	professional	code	of	ethics	promise	that	when
performing	their	task,	they	will	put	the	safety	of	society	members	first.	It	implies	that	engineers	will	employ	standard	and	approved	materials,	as	well	as	standard	engineering	methods	throughout	their	careers.2.	Integrity	and	HonestyHonesty	and	integrity	are	two	of	the	most	important	values	that	engineers	must	uphold.	The	engineering	code	of
professional	ethics	demands	that	engineers	be	honest	in	all	their	dealings,	both	with	the	clients	and	employers,	as	well	as	the	public.Engineers	must	follow	an	ethical	code	of	conduct	to	ensure	that	they	are	honest	in	all	their	transactions.	And	they	must	also	maintain	the	integrity	of	the	engineering	profession	by	not	engaging	in	any	fraudulent	or
deceptive	activities.When	engineers	keep	to	the	code	of	ethics,	even	when	faced	with	a	problem	or	other	distractions	in	their	work,	they	will	remain	honest.3.	Promotes	Public	Confidence	and	Trust	in	the	ProfessionEngineering	ethics	codes	of	conduct	should	be	acknowledged	as	a	significant	component	of	the	engineering	field	since	they	assist	to	build
public	confidence	in	engineers	by	demonstrating	that	they	are	ethical	individuals	who	will	do	what	is	right	even	if	no	one	is	watching.It	also	allows	others	in	related	industries,	such	as	construction,	manufacturing,	software	development,	and	so	on,	to	know	that	they	have	someone	on	their	side	when	it	comes	to	safety	or	quality	standards.Without	these
standards	in	place,	each	engineer	would	have	to	create	his	or	her	own	set	of	standards,	which	might	lead	to	issues	such	as	not	knowing	what	is	considered	acceptable	behavior	and	how	significant	design	specifications	should	be	determined	without	first	consulting	relevant	stakeholders.4.	Protects	Clients	and	Employers	from	HarmThe	engineering
codes	of	ethics	want	engineers	to	protect	the	privacy	of	their	clients	and	ensure	that	personal	information	is	kept	secure.	They	should	not	reveal	any	information	about	the	client,	such	as	their	name,	age,	gender,	or	location	as	well	as	information	regarding	the	project.Similarly,	the	engineer	should	not	discuss	their	employers	information	unless
specifically	permitted	to	do	so.5.	Promotes	Ethical	Decision-making	in	Circumstances	of	UncertaintyEngineers,	like	all	individuals,	face	challenges,	dilemmas,	and	moral	issues	in	their	line	of	duty.	Engineers	are	guided	in	their	difficult	judgments	by	a	code	of	ethics,	which	ensures	that	they	select	what	is	morally	correct.	They	layout	a	bright	line	for
what	decision	is	moral	and	promotes	social	welfare	rather	than	self-interest	to	protect	moral	values.Engineering	Codes	of	Ethics	By	Professional	Societies	Bottom-lineThe	engineering	profession	has	developed	various	codes	of	practice	and	ethical	standards	over	time;	these	help	engineering	professionals	make	ethical	decisions	and	express
professional	behavior	while	performing	their	engineering	tasks.These	engineering	codes	of	ethics	set	out	the	principles	governing	truthful	acts	while	engineering	projects	are	on	course	or	when	acting	as	engineering	professionals.References:[1]	2]	Case	studies	are	one	tool	that	can	be	used	to	address	the	context	and	impact	of	engineering	ethics,	and
have	been	proven	to	be	an	effective	teaching	and	learning	method.	These	case	studies	cover	a	variety	of	engineering	disciplines,	professional	situations,	and	personal	dilemmas	and	focuses	on	several	areas	of	moral	pedagogy.	They	were	developed	for	use	in	higher	education,	but	may	also	be	of	use	in	other	settings.	To	accommodate	many	educational
levels,	the	case	studies	are	divided	between	Beginner,	Intermediate,	and	Advanced	cases.	They	are	written	in	parts	so	that	educators	have	the	flexibility	to	use	them	as	is	best	suited	to	their	teaching	content	and	environment,	and	all	cases	permit	and	encourage	the	integration	of	technical	content.	Along	with	learning	and	teaching	notes,	the	cases
contain	suggested	questions	and	activities	as	well	as	supplementary	materials.	They	are	aligned	to	the	Engineering	Council	and	Royal	Academy	of	Engineerings	Joint	Statement	of	Ethical	Principles	and	the	expectations	of	the	4th	Edition	of	the	Engineering	Councils	Accreditation	of	Higher	Education	Programmes	and	are	therefore	appropriate	for	UK
teaching	and	learning	contexts.	They	are,	however,	easily	adapted	for	use	in	other	countries.	Guidance	articles	are	also	available	to	help	situate	the	case	studies	in	an	educational	context	and	to	signpost	to	additional	research	and	resources	on	engineering	ethics.	In	developing	the	cases	and	articles	in	this	resource,	the	authors	and	advisory	group
took	into	account	recent	scholarship	on	best	practices	in	teaching	engineering	ethics	through	case	studies.	They	also	reviewed	existing	case	study	libraries	in	order	to	add	to	the	growing	body	of	material	available	on	engineering	ethics.	Case	studies	Most	case	studies	are	also	available	as	PDF	documents	on	the	RAEng	website.	To	ensure	that	everyone
can	use	and	adapt	these	cases	in	a	way	that	best	fits	their	teaching	or	purpose,	this	work	is	licensed	under	a	Creative	Commons	Attribution-ShareAlike	4.0	International	License.	Under	this	licence,	you	are	free	to	share	and	adapt	this	material,	under	terms	that	you	must	give	appropriate	credit	and	attribution	to	the	original	material	and	indicate	if	any
changes	are	made.	Get	involved:These	case	studies	were	created	as	part	of	the	EPCs	Engineering	Ethics	toolkit	that	is	intended	to	evolve	and	grow	over	time.	Further	case	studies	are	being	developed	and	will	be	added	in	due	course,	along	with	additional	teaching	resources	to	support	individual	case	studies.	We	are	actively	inviting	experts	to	submit
case	studies	for	review	and	possible	inclusion	in	this	toolkit.	For	more	information,	see	our	Get	involvedpage.	Energy	Engineering	is	a	new	yet	exciting	and	unique	field	of	engineering.	Energy	engineers	not	only	...	Engineers	are	builders;	they	design	and	build	the	products	we	use	in	our	daily	life.	Engineers	...	ITER	(originally	the	International
Thermonuclear	Experimental	Reactor)	is	an	engineering	marvel.	ITER	is	an	international	nuclear	...	Engineers	have	always	build	astonishing	facilities	and	structures	such	as	the	Great	Pyramids	of	Giza	in	...	General	Electrics	Haliade-X	prototype	wind	turbine	with	a	capacity	of	12	MW	is	the	world	largest	...	Page	2The	word	Drone	is	most	of	the	time
used	interchangeably	with	quadcopter	or	UAV	(Unmanned	Ariel	Vehicles).	These	vehicles	are	used	in	situations	where	manned	flight	is	dangerous	or	too	risky.	Drones	come	in	a	variety	of	sizes.	From	small	toys	for	kids	to	perfectly	equipped	quadcopters	for	professional	engineering	use,	they	are	available	for	everyone	to	use.Most	of	the	drones	come
with	built-in	cameras	for	professional	use.	Many	drones	are	known	for	their	agility	and	speed	due	to	their	excellent	acceleration	and	maneuverability.	In	addition	to	this,	they	also	provide	smooth	and	stable	flights	for	aerial	views,	surveying,	and	photography.Drones	are	used	widely	in	different	industries	for	different	purposes.	Advanced	technologies
in	GPS,	brushless	motors,	batteries,	accelerometers,	cameras,	and	reduced	size	of	microprocessors,	have	made	it	possible	for	drones	to	be	used	widely	in	various	industries.	Although	its	applications	are	mostly	for	military	purposes,	now	it	is	also	used	for	purposes	such	as	aerial	photography,	monitoring	services,	surveying,	and	commercial	goods
delivery.In	this	article,	we	will	focus	on	the	application	area	of	drones	for	the	engineering	industry.	Weve	also	researched	and	made	a	list	of	10	Best	Drones	for	Engineers	and	Geeks.Drone	Technology	Application	Area	in	EngineeringEngineer	surveyor	working	with	a	drone	at	a	construction	site,	Image	Courtesy	of	iStockPhotoDrones	are	being	used	in
various	fields	of	engineering	because	they	improve	efficiency,	minimize	risks	and	costs	of	certain	tasks.	Here	are	some	of	the	applications	of	drone	technology	in	various	engineering	fields:Construction	engineers	use	drones	to	gather	real-time	data	about	projects	and	understand	whats	happening	on	site.	Aerial	insights	improve	progress	tracking	and
help	detect	problems	early	before	they	become	costly	or	add	weeks	to	a	projects	timeline.Civil	engineers	can	use	drones	to	cover	areas	where	it	is	difficult	for	humans	to	reach.	They	can	monitor	dangerous	working	sites,	for	example,	they	can	visually	inspect	hydropower	dams,	highways,	and	other	construction	sites.In	chemical	engineering	processes,
drones	can	actually	fly	inside	equipment	structures	and	execute	visual	inspections,	or	even	non-destructive	testing	(NDT),	eliminating	the	need	for	confined-space	entry.	They	can	also	be	used	to	inspect	the	combination	of	hazardous	compounds.Electrical	engineers	can	also	inspect	pylons	and	grid	stations	at	heights	where	it	is	inaccessible	for
humans.	In	this	way,	engineers	can	easily	detect	and	quickly	repair	any	power	outage	on	towers	or	overhead	faults	over	the	high-tension	power	lines.Renewable	energy	engineers	can	use	drone	quadcopters	to	monitor	solar	PV	farms	or	wind	farms.Drones	can	be	used	in	surveying	to	generate	high-resolution	orthomosaics	and	detailed	3D	models	of
sites	where	low-quality,	old,	or	even	no	data,	are	available.	They	thus	enable	high-accuracy	cadastral	maps	to	be	produced	rapidly	and	easily,	even	in	complex	or	difficult-to-access	environments.For	more	in-depth	information	read	our	article:How	Construction	Companies	Are	Changing	the	Industry	with	DronesTechnologies	such	as	this	change	the
playing	field	for	engineers,	here	are	some	benefits	of	using	drones	in	engineering	processes:Amplified	quality	of	work	with	more	accurate	and	comprehensive	maps,	photos,	and	measurements.Reduced	costs	no	engineering	teams	physically	collecting	the	necessary	data	from	the	project	site.Fewer	measurement	mistakes	and	the	ability	for	different
departments	to	engage	in	parallel	work	with	gathered	and	saved	data.No	safety	risks	when	executing	difficult	surveying	on	routes,	harsh	weather	conditions,	high-level	objects,	and	so	on.Improved	management	through	real-time	surveillance	and	day-to-day	advancement	analysis.Now	that	you	know	how	useful	a	drone	can	be,	lets	explore	the	list	of	10
Best	Drones	for	Engineers	and	Geeks:Note:	As	an	Amazon	Associate	we	earn	a	small	amount	of	commission	from	each	sale	on	Amazon.#1	DJI	Inspire	2	DroneDJI	Inspire	2	Drone,	Image	Courtesy	of	DJIDJI	Inspire	2	drone	has	the	best-built	quality,	top	performance,	and	high-quality	cinematic	footage.	Made	up	of	carbon	fiber	and	magnesium,	this	drone
can	reach	a	top	speed	of	58	miles	per	hour	with	a	flight	time	of	almost	half	an	hour.	Engineers	can	record	the	360	degrees	view.	The	drone	has	sensors	that	can	help	the	drone	to	avoid	any	kind	of	obstacle.	Although	it	is	a	bit	expensive,	the	quality	of	the	video	and	image	it	captures	is	for	sure	of	the	highest	quality.Specifications:Transmitter	Range:	4
milesBattery-life:	27	minMax	Resolution:	5.2K/24	megapixelsTop	Speed:	58	mphAvailable	on	Amazon!#2	DJI	Phantom	4	V2.0DJI	Phantom	4	V2.0,	Image	Courtesy	of	DJIDJI	Phantom	4	V2.0	has	4k	video	quality	with	a	20-megapixel	camera	that	can	capture	high-quality	images.	It	has	a	built-in	OcuSync	2.0	HD	transmission	system	which	helps	the
connectivity	be	very	stable	and	reliable.	It	also	has	5	side	direction	obstacle	sensors	therefore	it	can	be	used	to	fly	in	congested	areas.	Like	most	of	the	other	drones,	it	also	comes	with	a	built-in	HD	remote	screen	to	shoot	the	video	precisely.	Its	best	for	aerial	photography	and	inspection	of	construction	sites.Specifications:Transmitter	Range:	4.3
milesBattery-life:	30	minMax	Resolution:	4K/20	megapixelsTop	Speed:	45	mphAvailable	on	Amazon!#3	DJI	Mavic	2	ProDJI	Mavic	2	Pro,	Image	Courtesy	of	DJIDJI	Mavic	2	Pro	is	the	most	complete	portable	high-quality	drone	made	to	date.	One	of	the	best	features	of	this	drone	is	that	it	folds	perfectly	for	portability.	The	drone	has	10	side	direction
sensors	which	make	it	almost	difficult	to	hit	any	obstacle.	This	drone	automatically	avoids	obstacles	so	reliably	that	it	looks	like	it	has	predicted	the	pathway	through	the	obstacles.	It	also	has	stunning	video	resolution	which	can	shoot	4k	video	at	30	fps	(frames	per	second),	2.7k	video	at	60	fps,	and	1080p	video	at	120	frames	per	second.	It	comes	with
a	built-in	8GB	storage	and	also	supports	a	micro	SD	card	slot.Specifications:Transmitter	Range:	5	milesBattery-life:	31	minMax	Resolution:	4K/20	megapixelsTop	Speed:	48	mphAvailable	on	Amazon!#4	DJI	Mavic	2	ZoomDJI	Mavic	2	Zoom,	Image	Courtesy	of	DJIDJI	Mavic	2	Zoom	has	a	nearly	similar	feature	as	that	of	DJI	Mavic	2	pro.	The	only
difference	between	the	two	is	the	camera.	They	have	the	same	video	shooting	feature	(4k,	2.7k,	and	1080p).	They	are	also	the	same	in	size	and	shape.	DJI	Mavic	2	Zoom	also	comes	with	built-in	multi-directional	sensors	to	avoid	obstacles	easily.	However,	it	comes	with	less	image	resolution	but	with	2x	optical	zoom	with	a	focal	length	of	24-48mm.	This
drone	is	for	applications	when	you	need	to	shoot	videos	from	distance	in	geo-restriction	areas	(such	as	country	borders).	However,	it	is	recommended	to	buy	Mavic	2	pro	if	you	need	to	shoot	stills	more.Specifications:Transmitter	Range:	5	milesBattery-life:	31	minMax	Resolution:	4K/12	megapixelsTop	Speed:	44	mphAvailable	on	Amazon!#5	Parrot
AnafiParrot	Anafi,	Image	Courtesy	of	ParrotParrot	Anafi	is	one	of	the	drones	that	can	compete	against	DJIs	Mavic,	Zoom,	and	Phantom.	It	is	much	cheaper	than	DJIs	drones	but	has	fewer	features	than	DJI.	This	drone	is	also	light	in	weight	than	Mavic	drones.	With	the	three-axis	gimbal,	4k	video	resolution,	and	21	megapixels	camera,	its	design	was
inspired	by	the	bumblebee.	The	camera	angle	can	be	changed	to	90	degrees	upward	for	a	unique	experience	which	not	many	other	drones	offer.	The	drone	is	also	very	quiet	and	you	can	hardly	listen	to	its	noise	within	20	meters	above	your	head.	It	offers	a	detailed	and	sharp	video	shooting	experience	with	a	1/2.4-inch	Sony	CMOS
sensor.Specifications:Transmitter	Range:	2.4	milesBattery-life:	25	minMax	Resolution:	4K/21	megapixelsTop	Speed:	35	mphAvailable	on	Amazon!#6	DJI	Mavic	Air	2DJI	Mavic	Air	2,	Image	Courtesy	of	DJIIf	you	are	looking	for	a	budget-friendly	drone	with	the	best	features,	the	DJI	Mavic	Air	2	drone	is	the	answer.	It	has	a	inch	sensor	which	allows	it	to
shoot	4k	videos	at	60	frames	per	second.	The	still	image-taking	capability	of	this	drone	is	very	unique	and	high	quality.	The	image	is	sharp,	more	detailed,	and	clearer	with	48	megapixels	resolution.	It	has	a	spotlight	2.0	feature	which	allows	it	to	lock	on	objects	while	it	is	driven	away	from	the	object	and	the	ActiveTrack	mode	to	follow	moving	objects.
It	also	comes	with	3	direction	sensors	to	avoid	obstacles	that	allow	it	to	maneuver	around	objects	more	smoothly.Specifications:Transmitter	Range:	6	milesBattery-life:	34	minMax	Resolution:	4K/48	megapixelsTop	Speed:	42.5	mphAvailable	on	Amazon!#7	DJI	Mavic	Pro	PlatinumDJI	Mavic	Pro	Platinum,	Image	Courtesy	of	DJIDJI	Mavic	Pro	Platinum	is
also	another	marvelous	drone	designed	by	DJI.	The	most	important	feature	is	its	compactness.	It	folds	perfectly	for	portability	purposes.	Its	remote	controller	is	also	quite	compact.	With	a	top-notch	flight	experience,	it	offers	very	high-quality	camera	results	with	4k	quality.	Like	other	Mavic,	and	Phantom	drones	it	also	has	a	sensor	to	avoid	obstacles
in	the	forward	direction	in	addition	it	also	comes	with	the	return-to-home	feature.Specifications:Transmitter	Range:	4.3	milesBattery-life:	28	minMax	Resolution:	4K/12	megapixelsTop	Speed:	40	mphAvailable	on	Amazon!#8	Autel	EvoAutel	Evo,	Image	Courtesy	of	Autel	RoboticsAutel	Evo	is	one	of	the	high-tech	drones	in	the	market.	It	provides	similar
features	to	the	DJI	Mavic	drone	with	less	price.	At	this	price,	Autel	Evo	is	one	of	the	best	drones	with	quality	image	and	video	shots.	It	allows	engineers	to	record	4k	video	with	60fps	with	100	megabits	per	second	recording	speed.	The	remote	controller	has	an	integrated	3.3-inch	OLED	screen	thus	no	need	to	use	a	separate
smartphone.Specifications:Transmitter	Range:	4.3	milesBattery-life:	30	minMax	Resolution:	4K/21	megapixelsTop	Speed:	40	mphAvailable	on	Amazon!#9	DJI	Mavic	MiniDJI	Mavic	Mini,	Image	Courtesy	of	DJIDJI	Mavic	Mini	is	a	very	slim	and	small	drone	to	carry	anywhere	(the	picture	above	is	zoomed).	This	mini	drone	can	fit	in	a	hand.	Its	flexible
rotor	arms,	small	size,	and	compactness	allow	it	to	survive	a	crash.	It	has	the	capability	to	shoot	video	at	2.7k	resolution	with	30	fps	and	1080p	resolution	at	60	frames	per	second.	This	drone	doesnt	come	with	built-in	sensors	to	avoid	obstacles,	however,	its	stability	and	agility	during	flight	attract	many	customers.Specifications:Transmitter	Range:
2.48	milesBattery-life:	30	minMax	Resolution:	2.7k/12	megapixelsTop	Speed:	30	mphAvailable	on	Amazon!#10	Ryze	TelloRyze	Tello,	Image	Courtesy	of	DJIRyze	Tello	is	the	best	drone	to	buy	if	you	want	to	capture	images	and	shoot	videos	at	a	closer	range.	It	can	shoot	decent	quality	videos	and	capture	still	images	with	5-megapixel	resolution.	Most	of
the	electronics	equipment	inside	this	drone	is	manufactured	by	none	other	than	DJI.	It	cannot	be	folded	but	still,	it	can	be	adjusted	inside	the	jacket	pocket	easily.The	drone	is	made	for	indoor	use	however	you	may	use	it	outdoor	subjects,	not	too	much	windy	weather.	The	drone	is	not	equipped	with	GPS.	The	drone	can	be	controlled	with	the	help	of
the	smartphone	app	Tello.	The	cool	thing	about	this	drone	is	that	it	is	programmable.	It	can	be	programmed	through	the	Tello	EDU	app	to	perform	various	tasks	without	controller	real-time	input.	Ryze	Tello	also	has	a	virtual	reality	(VR)	feature	as	well.Specifications:Transmitter	Range:	100	metersBattery-life:	13	minMax	Resolution:	720p/5
megapixelsTop	Speed:	17.8	mphAvailable	on	Amazon!Note:	As	an	Amazon	Associate	we	earn	a	small	amount	of	commission	from	each	sale	on	Amazon.Bottom-line:UAVs	in	Engineering,	Image	Courtesy	of	iStockPhotoUndoubtedly	drone	is	one	of	the	most	innovative	technology	and	has	rapidly	grown	in	recent	years.	They	were	long	supposed	as	the
armys	spies	or	luxurious	toys	for	enthusiasts,	but	for	some	years,	UAVs	have	been	used	for	commercial	purposes.	From	online	delivery	to	high-precision	measurements,	drones	are	assisting	businesses	to	work	safer,	spend	less	time	on	certain	tasks,	and	make	rapid	and	precise	decisions.Engineering	industries	perhaps	benefit	the	most	from	drone
technology.	Inaccessible	routes,	significant	distances,	harsh	weather	conditions,	high-level	works,	and	the	danger	of	emissions	are	no	problem	with	drones.	UAV	technologies	should	be	leveraged	in	every	field	of	engineering	to	save	time,	reduce	costs,	and	complete	unsafe	tasks.	The	work	of	engineers	affects	the	lives	of	millions	of	people	and	society
as	a	whole.	As	such,	this	presents	an	ethical	and	moral	dimension	to	the	decisions	engineers	must	make.	Ethics	in	engineering	practice	requires	an	awareness	of	all	the	behaviours,	obligations,	rights,	and	duties	of	the	engineer	towards	the	integrity	of	the	profession,	professional	bodies	and	other	engineers,	clients	and	employers,	the	environment	and
its	effects	even	into	the	future,	and	the	interests	of	multiple,	often	competing	stakeholders	in	society.Ethical	concerns	often	present	themselves	in	highly	complex	contexts.	Engineers	are	continuously	confronted	with	problems	demanding	solutions.	Yet	problematic	dilemmas	spread	into	the	grey	areas	between	simple	right	and	wrong	choices.
Moreover,	competing,	often	irreconcilable	views	as	to	what	constitutes	a	right	or	wrong	action	confront	the	decision-maker,	demanding	a	satisfactory	outcome.	How	does	one	balance	these	concerns?	How	does	one	even	start	to	structure	a	process	of	addressing	them?	This	is	the	realm	of	ethics.2	Definitions2.1	What	Is	Ethics?Ethics,	as	defined	by	the
Cambridge	Academic	Content	Dictionary,	is	the	study	of	what	is	morally	right	and	wrong	or	a	set	of	beliefs	about	what	is	morally	right	and	wrong.	Ethics	(noun)	is	defined	in	the	Oxford	English	Dictionary	as	the	moral	principles	that	govern	a	persons	behaviour	or	how	an	activity	is	conducted	or	the	branch	of	knowledge	concerned	with	moral
principles.	Ethical	(adjective)	is	defined	as	relating	to	moral	principles,	morally	correct,	avoiding	activities	or	organizations	that	harm	people	or	the	environment.Knowing	what	is	right	and	wrong	is	sometimes	straightforward	and	self-evident,	but	it	can	also	become	a	never-ending	moral	debate.	Far	from	being	an	abstruse	philosophical	activity,	ethics
in	application	or	applied	ethics	presents	numerous	real-world	opportunities	to	exercise	principles	of	guiding	behaviour	in	practical	solutions.Within	the	professional	context,	applied	ethics	is	an	exercise	that	assesses	the	moral	dimensions	of	human	activity	in	the	classic	occupations	of	law,	medicine,	ministry	and,	by	extension,	higher	education,
engineering,	journalism,	management	and	other	occupations	that	aspire	to	professional	status	(encyclopedia.com).	The	field	of	professional	ethics	is,	therefore,	concerned	with	the	conduct	and	standards	that	govern	a	profession	and	its	members.2.2	What	Is	Engineering?For	practising	engineers,	there	are	many	dimensions	to	ethics.	Engineers	are
confronted	with	numerous	ongoing	ethical	considerations	in	all	aspects	of	the	profession.	The	Code	of	Conduct	for	Registered	Persons	of	the	Engineering	Profession	Act,	2000	(Act	46	of	2000)	defines	engineering	work	as	follows:	the	process	of	applying	engineering	and	scientific	principles,	concepts,	contextual	and	engineering	knowledge	to	the
research,	planning,	design,	implementation	and	management	of	work	in	both	the	natural	and	built	environment.2.3	Engineering	EthicsWhile	engineering	ethics	might	be	a	fairly	new	applied	field	of	knowledge	(Doherty,	2014),	ethical	engineers	have	always	sought	to	apply	the	highest	standards	of	technical	skill	in	the	service	of	society	and	the
environment	while	balancing	multiple	interests	from	various	stakeholders	in	a	project	or	business	generally.	Engineering	ethics	encompasses	engineering	design,	project	management,	the	materials	being	used,	project	siting,	project	motivation,	and	final	assessment.Engineering	ethics	sometimes	has	the	force	of	legislation	behind	it	in	its	use	and
application	of	an	acknowledged	set	of	core	ethical	guiding	principles,	while	sometimes	it	does	not.	However,	whether	or	not	ethical	principles	and	considerations	are	legalized	in	a	country,	multiple	dilemmas	exist,	each	with	manifold	shades	of	grey	areas.	These	ethical	dilemmas	continuously	present	themselves	for	more	than	mere	deliberation;	they
often	require	urgent	action.3	The	Need	for	Ethics	in	Engineering3.1	The	Ethical	DeficitBehaving	ethically	comes	down	to	the	considered	choices	we	make.	As	an	online	ethics	sage	points	out,	people	must	constantly	make	choices	that	affect	the	quality	of	their	lives	and	those	around	them.	Each	choice	has	a	consequence	for	us	and	others,	and	we	are
cognizant	that	our	actions,	therefore,	imply	responsibility	(Mintz,	2017).In	the	South	African	context,	a	casual	appraisal	proves	revealing;	well	before	the	COVID-19	pandemic,	we	have	seen	economic	stagnation	and	decline,	erosion	of	investor	confidence,	corporate	and	government	corruption,	nepotism,	state	sector	cadre-deployment	and	cronyism,
tender	fraud,	collusion	amongst	competitors	to	secure	tenders,	gross	mismanagement,	criminal	negligence	and	incompetence,	lack	of	capacity	to	deliver,	wholesale	pilfering	of	resources,	state-capture	the	list	goes	on.	There	is	undeniably	an	ethics	deficit	in	our	social,	political	and	economic	milieu.But	gross	misconduct	aside,	it	is	often	far	from
obvious	to	know	what	the	correct	or	right	thing	to	do	in	a	given	situation,	much	less	to	gather	the	will	and	harness	your	ability	to	carry	it	out.3.2	Moral	Complexity	&	Multi-CulturalismIn	an	age	of	moral	complexity	and	multiculturalism,	professionals	do	not	necessarily	have	a	single	cultural	consensus	that	guides	their	moral	decision-making.	A
discussion	of	professional	ethics	contemplates	the	crisis	of	ethics	and	what	it	means	to	be	a	professional.Ethics	writer	J.	Wilcox	explained	this	concern	about	professional	ethics	as	this	loss	of	a	cultural	consensus	has	its	roots	in	the	profound	changes	wrought	by	technological	innovation	and	scientific	discovery	in	the	middle	of	the	20th	century:
splitting	the	atom,	developing	the	computer	and	telecommunications,	and	unlocking	the	genetic	code.	He	adds	that	the	emphasis	on	individualism,	human	freedom,	and	privacy,	together	with	unprecedented	economic	growth	in	modern	Western	societies,	has	contributed	to	this	loss	of	consensus	(Wilcox,	2020).3.3	A	ScenarioConsider	the	following
scenario:	Van	der	Merwe	&	Dube	Consulting	Engineers	have	been	retained	to	produce	an	environmental	impact	assessment	for	a	new	bridge	on	behalf	of	the	construction	company	proposing	the	structure.	It	has	been	made	clear	to	the	consulting	engineers	that	the	client	expects	the	assessment	will	not	find	significant	environmental	problems	with
the	project.	But	engineers	van	der	Merwe	and	Dube	are	concerned	that	if	they	produce	an	assessment	that	meets	these	expectations,	it	will	not	fully	represent	the	adverse	effects	of	the	construction	project	and	could	lead	to	the	project	being	given	the	go-ahead	despite	the	benefits	not	necessarily	outweighing	the	environmental	damage	it	will	cause.
How	should	they	go	about	completing	their	assessment?	Should	they	aim	to	meet	client	expectations?	Should	they	adapt	their	methodology	to	get	the	desired	results,	warn	them	that	the	impact	assessment	may	highlight	problems,	or	simply	produce	the	most	honest,	accurate	assessment	they	can?	(Adapted	from	raeng.org.uk)However,	dilemmas	can
be	far	more	complex,	and	ethical	issues	abound	within	this	and	other	professions.4	Ethical	ApproachesSome	foundational	concepts	can	help	us	build	a	framework	for	understanding	what	it	means	to	be	ethical	and	how	we	should	act	ethically	in	the	world.	These	concepts	are	the	building	blocks	of	an	ethical	approach	to	lifes	decisions.4.1	JusticeJustice
and	fairness	are	both	key	concepts	when	contemplating	the	meaning	of	morality	and	ethics.	The	concepts	are	often	used	synonymously,	although	there	are	shades	of	difference	in	meaning.	From	the	ancient	Greek	philosophers	Plato	and	Aristotle,	where	fairness	was	defined	as	giving	each	person	their	due,	fairness	and	justice	can	be	seen	as	standards
of	rightness	where	individuals	are	treated	as	they	deserve.It	is	not	necessarily	self-evident	what	fairness	or	justice	means	in	a	society.	Conflicts	of	interest	are	everywhere;	resources	are	never	infinite.	Who	is	entitled	to	what?	To	explore	this	further,	we	must	consider	the	principles	of	justice.Equality	is	the	most	prominent	principle.	Individuals	should
be	treated	equally	they	should	be	treated	the	same	unless	they	differ	in	ways	that	are	relevant	to	the	situation.	But	what	are	the	criteria	for	treating	people	differently?	Some	reasons	are	justifiable,	such	as	this:	people	consider	it	fair	that	the	first	person	in	a	queue	should	be	assisted	first,	e.g.	the	person	at	the	front	of	a	line	at	a	theatre	gets	the	first
choice	of	tickets	(Velasquez,	2018).	Similarly,	people	feel	it	is	fair	if	a	guilty	offender	is	punished	but	that	this	punishment	is	not	meted	out	to	others	who	have	nothing	to	do	with	the	crime.On	the	other	hand,	it	is	unfair	unjust	when	people	in	society	are	treated	differently	based	on	the	criteria	of	race,	ethnicity,	gender,	religious	affiliation,	age	or	other
arbitrary	reasons.Three	types	of	justice	can	be	distinguished:	distributive,	retributive,	and	compensatory.	Briefly,	distributive	justice	refers	to	how	societys	benefits	and	burdens	are	distributed;	retributive	justice	is	whether	a	punishment	is	fair	and	just	a	corrective	punishment	and	whether	mitigating	circumstances	should	be	considered.
Compensatory	justice	refers	to	whether	people	are	fairly	compensated	for	their	injuries	by	those	who	have	injured	them.	When	there	is	the	presence	of	justice,	it	brings	about	social	stability.American	political	philosopher	John	Rawls	emphasised	this	kind	of	justice	as	fairness	in	society.	His	two	principles	of	justice	envisage	equality	of	basic	liberties
for	all	members	of	that	society	and	equality	of	opportunity	in	the	social	and	economic	spheres	while	providing	for	a	greater	benefit	for	the	least	advantaged	members	of	society	(Rawls,	2008).	The	inequality	of	the	latter	must	first	be	addressed	before	there	can	be	equal	opportunity.4.2	RightsAnother	concept	at	the	heart	of	ethical	decision-making	is	a
persons	rights,	e.g.,	the	right	to	life,	liberty,	and	the	pursuit	of	happiness,	as	expressed	in	the	US	Declaration	of	Independence.	A	right	is	a	justifiable	claim	of	an	individual	on	others.	It	is	an	acknowledged	standard	accepted	not	only	by	the	claimant	but	also	by	society	as	a	whole.The	Universal	Declaration	of	Human	Rights	in	1948	codified	a	list	of
basic	expected	rights	that	apply	to	all	people,	including	the	right	to	life,	dignity	&	equality,	to	a	name,	to	work	and	the	just	remuneration	for	that	work,	to	free	speech,	privacy,	education	as	well	as	the	rights	to	freedom	from	discrimination,	freedom	from	slavery,	and	freedom	from	torture	among	others.	These	rights	are	neither	universally	upheld	nor
necessarily	codified	as	laws	in	every	country.	Nevertheless,	they	serve	as	the	basis	for	a	standard	applicable	to	every	human.The	eighteenth-century	philosopher	Immanuel	Kant	wrote	that	moral	principles	should	uphold	the	dignity	of	each	person.	Everyone	should	be	respected	as	a	person	of	worth	and	dignity	and	not	a	means	to	an	end.	Accordingly,
each	person	has	a	right	to	make	their	own	choices	freely.Kant	distinguished	between	negative	rights	and	positive	rights.	For	example,	the	right	to	life	and	the	right	to	privacy	impose	a	so-called	negative	duty	on	others	to	not	do	things	that	would	impinge	on	these,	i.e.,	not	to	kill	or	intrude	on	others,	which	would	violate	the	expressed	rights.On	the
other	hand,	so-called	positive	rights,	such	as	the	right	to	food,	education,	or	medical	care,	require	a	positive	duty	on	otherson	societyto	actively	help	people.	As	opposed	to	negative	rights	that	require	people	to	not	harm	by	not	acting,	positive	rights	require	more	than	merely	not	acting	but	imposing	active	duties	on	other	individuals	and,	by	extension,
society	to	help	sustain	the	basic	welfare	of	those	who	need	it.Sometimes,	peoples	rights	conflict	with	other	rights.	To	determine	the	correct	course	of	action,	the	rights	must	be	balanced	against	each	other.	If	an	action	is	wrong	because	it	violates	the	rights	of	an	individual,	what	if	the	opposing	course	of	action	violates	another	individuals	rights?	To
illustrate,	equality	is	a	right,	and	so	is	freedom	of	association.	Somebody	would	have	the	right	to	join	a	mens	social	club	because	it	is	their	right	to	have	a	free	association.	But	if	a	woman	applying	to	join	this	club	were	to	be	denied	based	solely	on	her	gender,	would	this	not	be	a	violation	of	her	right	to	equality?	(Velasquez,	2014).When	competing
rights	are	balanced	against	each	other,	the	most	appropriate	course	of	action	is	often	reached	by	considering	the	larger	social	cost	or	the	question	of	justice.	However,	rights	need	to	be	balanced	against	other	ethical	concepts.	For	example,	an	overemphasis	on	individual	rights	could	undermine	the	rights	and	functioning	of	communities.4.3
VirtueVirtue	ethics	is	the	idea	that	humans	who	strive	towards	commendable	ideals	like	excellence	or	dedication	to	a	just	cause	develop	their	character	through	practising	these	ideals	and	can	fulfil	their	potential.	The	Greek	philosopher	Aristotle	taught	that	it	was	through	practising	self-discipline	that	a	person	improved	her	character,	while	it	was
through	self-indulgence	that	ones	character	was	corrupted.According	to	this	way	of	thinking,	ethics	should,	therefore,	be	more	than	merely	doing	the	supposedly	right	thing;	it	should	go	to	the	persons	very	heart,	focusing	on	what	kind	of	person	they	should	be.	The	implications	of	moral	principles	applied	to	a	persons	life	should	be	more	than
unthinkingly	complying	with	a	list	of	ruleseven	ethical	onesbut	rather	that	the	person	becomes	virtuous.	In	this	way,	a	virtuous	person	is	also	an	ethical	one.An	associated	idea	is	that	individual	virtue	essentially	comes	from	the	wider	community;	it	is	not	developed	in	isolation.	As	individuals	absorb	the	values	of	their	community,	they,	too,	hold	those
values	dear	and	internalise	them	as	individuals.4.4	Common	GoodThe	community	members,	being	inextricably	interconnected,	relate	to	each	other	in	ways	that	create	mutual	obligations,	manifesting	in	shared	interests,	facilities,	and	social	institutions.	These	shared	interests	include	principles	such	as	the	rule	of	law	and	community	benefits	like	public
roads,	public	parks,	and	general	social	well-being.The	common	good	arises	from	these	social	relationships	of	mutual	care	and	concern.	A	key	concept	within	an	understanding	of	the	common	good	is	solidarity,	which,	in	this	context,	is	defined	as	giving	ones	fellow	citizens	a	status	in	ones	reasoning	that	is	equal	to	their	interests	(Hussein,	2018).The
philosopher	Aristotle	addressed	this	in	his	treatise	Politics,	which	explains	the	common	good	as	a	relationship	more,	a	friendship.	This	friendship	consists	of	citizens	wishing	one	another	well,	being	aware	that	their	fellow	citizens	wish	them	well,	and	participating	in	a	shared	life	that	answers	this	mutual	concern	(Aristotle).In	the	tradition	of	Catholic
social	teaching,	the	common	good	is	understood	as	respect	for	the	person,	for	the	social	well-being	of	the	group,	and	peace	as	in	the	stability	and	security	of	a	joint	order.	While	always	oriented	towards	the	persons	progress,	the	common	good	orders	things	subordinate	to	persons,	not	the	other	way	around.	This	order	is	founded	on	truth,	built	up
injustice	and	animated	by	love	(Catechism	III,	1.2.2.)4.5	UtilitarianismThe	utilitarian	ethical	theory	holds	that	one	can	decide	the	right	course	of	action	for	any	situation	by	evaluating	which	decision	will	bring	the	greatest	happiness	to	the	greatest	number	of	people	(Thompson,	1994).On	the	face	of	it,	the	utilitarian	approach	to	ethical	dilemmas	is	a
common	sense	approach	that	judges	actions	according	to	the	results	they	achieve.	Several	variations	to	the	principles	of	utilitarian	thought	have	emerged,	among	them	the	evaluation	of	benefits	in	terms	of	pleasure	vs.	pain	(Jeremy	Bentham),	doing	what	is	right	for	the	greatest	number	of	people,	not	merely	ones	own	(John	Stuart	Mill),	or	in	economic
terms	of	monetary	benefits	over	costs.5	The	Engineering	Council	of	South	AfricaIn	South	Africa,	the	Engineering	Profession	Act	(Act	46	of	2000)	created	the	conditions	for	establishing	the	Engineering	Council	of	South	Africa	(ECSA).	The	ECSA	scrutinised	its	registered	members	ethical	and	professional	conduct,	affirming	the	utmost	significance	of
transparency,	accountability,	professionalism	and	professional	standards.	Its	code	of	professional	conduct	ensures	that	registered	persons	apply	their	knowledge	and	skill	in	the	interest	of	humanity	and	the	environment;	to	execute	their	work	with	integrity	and	sincerity	and	following	generally	accepted	norms	of	professional	conduct	and	to	respect	the
interest	of	their	fellow	beings	and	honour	the	standing	of	the	profession	(ecsa.co.za).	Other	objectives	are	to	encourage	excellence	and	acquisition	of	professional	skills	and	not	to	prejudice	the	publics	health	and	safety.6	ECSA	Code	of	EthicsThe	ECSAs	Code	of	Conduct	(Ethics)	was	formally	approved	and	published	in	the	Government	Gazette	on	17
March	2017.	It	addresses	expectations	within	five	specific	criteria	or	standards	of	conduct	for	registered	persons	of	the	engineering	profession,	namely	competence,	integrity,	the	public	interest,	the	environment,	and	the	dignity	of	the	profession.	Registered	persons	are	expected	to	comply	with	these	rules.	Here	is	a	summary	of	each	of	these
criteria:6.1	CompetenceRegistered	engineers	must	discharge	their	professional	duties	with	care,	skill,	and	diligence.	They	are	only	permitted	to	undertake	work	for	which	their	education	and	skills	have	equipped	them	while	adhering	to	the	norms	of	the	engineering	profession.6.2	IntegrityThe	key	concepts,	along	with	integrity,	are	fidelity	and	honesty
towards	employers,	associates,	clients,	and	the	public.	It	expressly	prohibits	dishonesty,	bribery	and	corruption.	Registered	persons	are	required	to	fully	disclose	any	possible	conflicts	of	interest	concerning	their	financial	(or	other)	interests	and	even	to	avoid	situations	that	could	give	rise	to	the	potential	for	such	conflict.	They	are	expressly	prohibited
from	receiving	commissions	or	gratuities	unless	these	are	disclosed	in	writing.	They	may	not	misrepresent	or	exaggerate	their	qualifications	or	the	degree	of	responsibility	for	work	done.	Moreover,	professional	engineers	are	required	to	give	objective	and	factual	opinions	in	the	discharge	of	their	duties.	The	integrity	of	the	engineer	requires
disclosure	to	the	council	if	found	to	have	been	negligent,	incompetent,	or	removed	from	an	office	of	trust	owing	to	misconduct.6.3	Public	InterestIn	the	course	of	discharging	their	professional	duties,	engineers	are	required	to	consider	not	only	the	general	health,	safety,	and	interest	of	the	public	but	also	prioritise	this	over	other	considerations.
Professional	engineers	are	expected	to	point	out	the	detrimental	effects	on	public	health	and	safety	when	advising	clients	or	employers	should	this	advice	not	be	heeded.6.4	EnvironmentAs	with	the	rules	of	conduct	surrounding	public	interest,	the	rules	about	the	environment	are	general.	However,	there	is	a	clear	expectation	to	avoid	or	minimise	the
adverse	effects	of	their	work	on	the	environment	and	to	ensure	that	future	generations	are	not	negatively	impacted	either.6.5	Dignity	of	the	ProfessionThis	refers	to	upholding	the	good	standing	and	reputation	of	the	engineering	profession.	The	dignity	of	the	profession	requires	that	registered	persons	may	not	maliciously	or	falsely	injure	the
reputation	of	other	professional	engineers	or	the	council,	nor	may	they	make	misleading	or	exaggerated	claims	about	their	professional	services.7	International	ComparisonsIt	is	useful	to	briefly	compare	the	code	of	ethics	in	South	Africa	with	that	of	three	other	countries:	the	UK,	Kenya,	and	India.	The	Engineering	Council,	the	UKs	regulatory	body	for
the	engineering	profession,	and	the	Royal	Academy	of	Engineering	jointly	created	a	Statement	of	Ethical	Principles	applicable	to	all	engineering	professionals	in	the	United	Kingdom	of	Great	Britain	and	Northern	Ireland.	The	statement	serves	as	a	code	of	ethics	but	is	not	intended	to	be	prescriptive	as	such,	and	the	document	points	out	that	its
intention	is	not	a	standard	per	se	or	a	regulation.	It	must	instead	be	understood	with	the	various	professional	bodies	code	of	conduct.The	Statement	of	Ethical	Principles	outlines	four	fundamental	principles	to	guide	professional	engineers	in	their	ethical	behaviour	and	decision-making.	Here	is	a	summary	of	the	four	principles:7.1.1	Honesty	and
IntegrityThis	principle	includes	acting	reliably	and	trustworthy,	respecting	the	privacy	and	rights	of	other	parties,	respecting	confidentiality,	declaring	conflicts	of	interest,	avoiding	deception,	and	rejecting	bribery	or	improper	influence.7.1.2	Respect	for	Life,	Law,	the	Environment	and	Public	GoodThis	principle	speaks	to	the	need	to	uphold	the
reputation	and	standing	of	the	engineering	profession.	It	refers	to	the	duty	to	obey	the	countrys	laws	and	regulations,	giving	due	weight	to	facts	and	published	standards.	It	establishes	the	importance	of	health	and	safety,	lawful	work,	and	the	need	for	data	protection	and	digital	security.	Moreover,	this	principle	requires	that	personal	information	and
intellectual	property	are	respected,	that	the	quality	of	the	built	and	natural	environments	is	protected	indeed	improved	where	possible;	and	that	the	public	good	is	maximized	while	considering	the	limited	nature	of	natural	resources.7.1.3	Accuracy	and	RigourReferring	to	the	duty	of	engineering	professionals	to	acquire	and	wisely	use	their	knowledge
and	skills,	this	principle	refers	to	acting	with	care,	identifying	risks	and	mitigating	them,	and	not	knowingly	misleading	other	parties.	It	also	speaks	to	the	requirement	to	perform	services	only	within	areas	of	current	competence,	to	keep	knowledge	and	skills	up	to	date	and	to	assist	in	developing	engineering	knowledge	and	skills	in	others.7.1.4
Leadership	and	CommunicationAs	essential	to	their	duty,	engineering	professionals	must	work	to	understand	the	issues	raised	by	engineering	in	society.	They	must	promote	equality	and	diversity;	they	must	promote	understanding	within	the	general	public	of	the	benefits	and	positive	impact	of	engineering	achievements	while	always	being	truthful,
striving	for	objectivity,	and	challenging	policies	that	cause	professional	concern.7.2	KenyaThe	Engineers	Board	of	Kenya	is	the	statutory	body	responsible	for	producing	and	enforcing	the	Code	of	Ethics	and	Conduct	for	Engineers.	The	code	is	prescriptive,	regulating	the	conduct	and	ethics	of	registered	engineers	and	firms	in	the	East	African	country.
The	code	is	underpinned	by	three	fundamental	principles	and	seven	fundamental	canons.	Following	this,	several	obligations	and	eleven	further	items	are	stipulated.7.2.1	The	Fundamental	PrinciplesEngineers	are	to	uphold	the	integrity,	dignity	and	honour	of	the	profession	by	adhering	to	three	fundamental	principles,	namely,	using	their	knowledge
and	skill	to	advance	human	welfare;	being	honest,	trustworthy,	and	serving	with	fidelity;	and	striving	to	further	the	competence	and	prestige	of	the	profession.7.2.2	The	Fundamental	CanonsThe	canons	list	several	criteria,	including	the	paramountcy	of	safety	and	welfare	of	the	public,	performing	only	in	the	area	of	engineering	competence,	issuing
truthful	and	objective	public	statements,	avoiding	conflicts	of	interest,	avoiding	unfair	competition,	upholding	the	integrity	of	the	profession,	and	continuing	their	professional	development.7.2.3	ObligationsEngineers	have	obligations	towards	society,	their	employers	and	clients.	Social	obligations	include	upholding	the	safety,	health	and	welfare	of	the
public,	upholding	standards,	not	engaging	in	ventures	with	fraudulent	or	dishonest	persons	or	firms,	and	avoiding	waste	of	natural	resources.	The	latter	obligations	include	respecting	confidentiality,	avoiding	conflicts	of	interest,	avoiding	improper	solicitation	or	payments	of	financial	contributions	intended	to	influence	the	awarding	of	contracts,	and
informing	clients	of	societal	and	environmental	consequences	of	actions.7.2.4	Conflicts	of	Interest,	Improper	Compensation,	Confidentiality,	and	Unfair	MeansListed	again	in	the	code	of	conduct	and	discussed	as	separate	items	in	a	fair	amount	of	detail,	as	are	rules	of	engineering	practice.	Engineers	are	expected	to	give	recognition	of	proprietary
interests	and	cooperate	with	fellow	engineers	while	seeking	to	advance	and	develop	the	profession.	The	code	further	stipulates	that	no	engineer	shall,	in	self-laudatory	language	or	any	manner	derogatory	to	the	dignity	of	the	engineering	profession,	advertise	or	write	articles	for	publication.	It	concludes	with	the	specifics	constituting	code	breaches
and	notices	that	penalties	will	ensue.7.3	IndiaThe	Institution	of	Engineers	(India)	is	a	statutory	body	overseeing	and	advancing	engineering	in	India.	It	administers	its	engineering	examinations	and	has	been	at	the	forefront	of	establishing	the	national	standards	bodies	in	India.	Its	academic	programme	culminates	in	examinations	equivalent	to	an
engineering	degree	in	India.	Its	Code	of	Ethics	for	Corporate	Members	was	updated	in	2004,	containing	an	introduction,	a	preamble,	a	listing	of	eleven	tenets,	and	general	guidance	that	recognizes	two	key	facts,	followed	by	applying	these	recognitions	and	tenets.7.3.1	PreambleThe	preamble	states	that	the	members	of	the	Institution	of	Engineers
(India)	practice	the	profession	of	engineering	for	the	common	good	and,	therefore,	show	concern	for	ethical	standards,	social	justice,	order	and	human	rights;	concern	for	the	protection	of	the	environment	and	sustainability	development;	and	public	safety	and	tranquillity.7.3.2	The	TenetsMembers	must	utilise	their	knowledge	and	expertise	for	the
welfare	and	benefit	of	the	community	without	any	discrimination	for	sectional	or	private	interest.	Engineers	must	maintain	the	honour	and	dignity	of	the	profession,	acting	only	in	the	domains	of	their	competence	and	acting	with	care,	diligence,	and	honesty,	applying	their	knowledge	and	expertise	in	the	interest	of	their	employer	or	clients,	and	not
misrepresenting	their	qualifications	or	experience.	Members	are	required	to	inform	their	employers	or	clients	of	the	environmental,	economic,	social	or	other	consequences	which	may	arise	out	of	their	actions.	Further	tenets	include	the	rejection	of	unfair	practices,	unavoidable	damage	to	the	ecosystem,	or	damage	to	the	professional	reputation	of
fellow	members	of	the	Institution.7.3.3	General	GuidanceThe	tenets	are	based	firstly	on	the	recognition	that	the	common	tie	among	humanity	is	such	that	the	engineering	profession	derives	its	value	from	the	people	and	must,	therefore,	have	the	highest	regard	for	fairness,	social	justice	and	equality	of	opportunity.	The	second	recognition	is	that	the
members	hold	a	position	of	privilege	in	the	community	and	are,	as	such,	obliged	not	to	misuse	this	position.Therefore,	these	tenets	and	recognitions	advocate	for	maintaining	the	confidentiality	of	information,	disclosing	conflicts	of	interest,	avoiding	or	rejecting	financial	or	other	considerations	and	inducements	to	secure	work,	that	engineers	should
compete	based	on	merit	alone,	and	refraining	from	inducing	a	client	to	breach	a	contract	entered	into	with	another	duly	appointed	engineer.Members	are	required	to	arrive	at	a	balanced	opinion	when	reviewing	another	persons	work,	make	statements	(or	give	evidence)	objectively	and	accurately	without	bias,	and	disclose	further	conflicts	of	interest
when	giving	evidence	or	making	a	statement.8.	Making	Ethical	DecisionsThe	Markkula	Center	for	Applied	Ethics	at	Santa	Clara	University	has	published	a	brief	guide	to	ethical	decision-making	(scu.edu/ethics).	It	lists	five	steps	and	briefly	discusses	them:	recognise	the	ethical	issue,	gather	facts,	evaluate	alternative	actions,	make	a	decision	and	test
it,	and	thereafter	act	on	the	decision	and	reflect	on	the	outcome.8.1	Recognising	the	Ethical	IssueRecognising	the	issue	means	asking	yourself	if	the	decision	or	situation	could	damage	another	person	or	group.	It	means	asking	if	the	decision	involves	a	good	and	bad	alternative	or	possibly	between	good	or	bad	alternatives.8.2	Gathering	of	FactsThis
means	asking	what	the	relevant	facts	are	and	asking	yourself	if	enough	facts	are	known	if	not,	learn	more	about	the	situation.	Now,	ask	yourself	if	you	know	enough	to	make	this	decision.Ask	yourself	if	some	individuals	or	groups	have	an	important	stake	in	the	decisions	outcome	and	whether	some	concerns	are	more	important	than	others	while
considering	why.	Ask	yourself	the	options	for	acting	and	whether	all	relevant	persons	and	groups	have	been	consulted.	Consider	identifying	some	creative	options	for	acting.8.3	Evaluate	Alternative	ActionsEvaluate	your	options	by	asking	five	questions:Which	option	will	do	the	most	good	and	cause	the	least	harm?	(Utilitarian	approach)Which	option



best	respects	the	rights	of	the	concerned	parties?	(Rights	approach)Which	option	treats	people	fairly	and	equally?	(Justice	approach)Which	option	best	serves	the	community	as	a	whole?	(Common	good	approach)Which	option	leads	me	to	act	as	the	person	I	want	to	be?	(Virtue	approach)8.4	Make	the	Decision	and	Test	ItThis	step	starts	by	considering
all	the	approaches	and	deciding	which	option	best	addresses	the	situation.	If	you	were	to	tell	a	trusted	confidante	what	decision	you	made,	what	would	they	say?8.5	Act	on	the	Decision	and	Reflect	on	the	OutcomeActing	on	the	decision	means	implementing	it	with	care	while	paying	attention	to	the	concerns	of	all	stakeholders.	Reflecting	on	the
decision	means	considering	how	the	decision	turned	out	and	whether	anything	could	have	been	done	differently.9	ConclusionIn	conclusion,	engineers	in	South	Africa	are	expected	to	uphold	the	standards	of	the	engineering	profession	as	stipulated	in	the	Engineering	Council	of	South	Africas	Code	of	Conduct,	specifically	the	Rules	of	Conduct:	Ethics.
According	to	Doherty,	this	is	a	quantified	expectation	of	moral	virtue	from	registered	members.	This	situation	must	remain	if	the	profession	is	to	continue	to	make	a	meaningful	and	valuable	contribution	in	both	social	and	technological	terms	and	is	to	maintain	the	trust	of	those	with	whom	it	interfaces.Read	more	on	EPCMs	Culture.10
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