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Abstract	
	
Tecproeng	 is	 a	 project	 engineer	 company,	 founded	 in	 1973.	 Represented	 in	 three	 different	 continents,	 the	 company	 has	 an	
extensive	international	experience.	With	the	increase	of	competition	and	a	decrease	of	the	market-share,	the	company	was	forced	
to	reorganize	itself	with	the	goals	of	increasing	the	quality	of	the	outputs,	reducing	the	internal	costs	and	optimizing	the	internal	
communication.	Another	difficulty	of	the	company	consists	in	tracking	past	and	present	projects	in	the	different	countries	that	
operates.	 The	 goal	 is	 to	 avoid	 future	 phone	 communications	 and	 minimize	 the	 administration	 trips.	 Despite	 using	 email	
communications,	 this	process	 leads	to	misunderstandings,	discoordination	and	 lack	of	 information.	To	solve	this	problem,	the	
solution	proposed	passed	through	an	internal	infrastructure	that	supports	all	the	information	of	the	company,	ensuring	the	quality	
of	the	project	planning	and	execution,	despite	the	country	it	operates.	
The	methodology	applied	and	executed	was	based	on	the	pillars	of	project	management,	supported	by	new	technologies	and	
platforms	 available.	With	 this	 technology	 it	 was	 possible	 to	 create	 an	 internal	 network	 that	 communicates	with	 the	 project	
management	software.	All	the	processes	created	were	automatized	as	much	as	possible,	being	inserted	only	specific	information	
of	the	project.	The	changes	in	the	communication	processes	allowed	to	reduce	the	loss	of	data,	increase	the	internal	organization	
and	track	of	the	costs,	time	and	resources	of	the	company.	
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1. Introduction 
During	the	last	ten	years,	the	number	of	infrastructures	built	
in	Portugal	decreased	86%	(figure	1).	The	crisis	in	real	state	
lead	engineer	companies	to	adapt	by	reducing	the	number	
of	employees,	trying	new	markets	or	in	the	case	of	not	being	
able	to	secure	local	business	or	adapting,	close	the	door	for	
business.	 Companies	 that	 entered	 in	 new	 markets	 were	
forced	 to	 change	 their	 internal	 structure	and	optimize	 the	
planning	and	execution	of	 their	projects.	 In	 the	 last	 years,	
companies	 realized	 the	 importance	 of	 project	 managers,	
relating	 the	 success	 of	 the	 projects	 to	 their	 planning	 and	
execution.	This	perception	changed	the	amount	of	time	and	
resources	 that	 companies	 are	 investing	 in	 the	 project	
management	area.	With	this	increment	of	investment,	more	
companies	are	offering	new	services	to	support	the	project	

managers’	 decisions	 like	 Microsoft,	 Google	 and	 Oracle	
systems.	
Tecproeng	is	a	project	engineer	company,	founded	in	1973.	
Since	 a	 very	 young	 age,	 the	 company	 strategy	 was	 to	
approach	developing	countries,	which	have	higher	funds	to	
invest	in	future	infrastructures.	The	company	focused	all	the	
efforts	 and	 resources	 with	 the	 execution	 of	 multiple	
projects,	 investing	 less	 resources	 in	 the	 internal	 structure.	
Nowadays,	 the	 company	 wants	 to	 change	 their	 project	
planning	 and	 execution	 processes	 to	 improve	 internal	
communication	across	the	several	countries.	Implementing	
a	 project	 manager	 software	 will	 help	 to	 standardize	 the	
processes,	 improve	 the	 project	 planning	 and	 optimize	 the	
monitoring	of	the	project	execution.	To	guarantee	a	better	
internal	 communication	 and	 support	 the	 project	manager	
software,	an	intranet	was	created	to	be	accessed	by	all	the	
employees	across	the	world.		

2. Case study 
The	 necessity	 of	 improving	 internal	 processes	 in	 order	 to	
improve	 communication	 and	 optimize	 the	 overall	
performance,	lead	Tecproeng	to	find	a	new	way	of	planning	
the	 projects	 and	monitoring	 them,	 despite	 the	 location	 of	
the	projects.	Tecproeng	has	more	than	50	employees	all	over	
the	 world	 and	 makes	 projects	 to	 anywhere	 in	 the	 world.	
With	the	company	offices	divided	in	four	different	countries,	
Portugal,	 Angola,	 Timor-Leste	 and	 Macau,	 the	 company	
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Figure	 1	 –Number	 of	 concluded	 buildings	 for	 family	 housing	 in	
Portugal.	[26]	
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wants	to	create	a	standardized	process	that	guarantee	the	
quality	 globally	 and	 uses	 all	 the	 resources	 available,	
regardless	of	the	employees’	location.	

2.1.  Problem characterization 
The	 company	 invested	 lots	 of	 resources	 in	 developing	
projects	and	managing	multiple	employees	across	the	world,	
without	the	use	of	any	standardized	system.	This	leads	to	the	
loss	 of	 relevant	 information	 regarding	 the	 cost	 of	 each	
project,	problems	 faced,	dates,	delays,	payments,	 and	any	
other	 important	 information.	 That	 data	 is	 not	 centralized	
which	makes	the	global	monitoring	a	real	challenge.	The	only	
way	to	get	the	information	is	call	the	local	project	manager	
or	send	an	email	and	wait	for	him	to	locate	the	information	
requested	and	find	the	time	to	send	it	back.	
The	 information	 is	 one	 of	 the	most	 valuable	 assets	 that	 a	
company	 can	 have.	 Without	 a	 proper	 indexation	 of	 the	
information,	 is	 not	 possible	 to	 set	 key	 performance	
indicators,	goals	or	challenges,	because	there	 is	no	way	to	
measure	them.	The	lack	of	a	centralized	information	centre,	
puts	 in	 the	 project	 manager	 hands,	 all	 the	 responsibility	
regarding	the	projects	execution	and	planning.	If	the	project	
manager	leaves	the	company,	all	the	information	is	lost	with	
him.		

2.2. Project cooperation 
Tecproeng	works	in	partnership	with	other	companies.	The	
way	 the	 company	 receives,	 sends	 and	 process	 all	 the	
information	between	the	companies	involved	in	the	project,	
is	one	of	the	biggest	problems	that	Tecproeng	has.	When	a	
company	involved	in	the	project,	changes	some	information	
regarding	its	characteristics,	all	the	other	companies	need	to	
receive	that	update	and	change	their	work.	Sometimes,	that	
information	is	not	received	by	one	of	the	companies,	leading	
to	uncoordinated	projects	that	will	not	be	accepted	because	
their	 versions	do	not	match.	 This	discoordination	happens	
internally	 too,	 when	 a	 particular	 engineer	 changes	 the	
design,	all	the	other	specialities	need	to	be	notified.	At	the	
starting	 point	 of	 this	 dissertation	 the	 communication	 was	
made	verbally,	through	phone	calls	or	by	email.	

2.3. Project management 
Implementing	a	new	software,	in	a	company	like	Tecproeng	
needs	 to	 take	 in	 consideration	 some	 limitations.	 Those	
limitations	 make	 this	 kind	 of	 implementation	 unique	 and	
particular.	The	chosen	software	needs	to	be	simple	to	use,	
have	 a	 reduced	 cost	 and	 be	 compatible	 with	 the	 existent	
infrastructure.	
According	 to	 the	 market	 offers	 and	 the	 company	
requirements,	the	following	parameters	should	be	included	
in	the	chosen	software:	

1. Web	browse	application;	
2. Cloud	based	software;	
3. System	workflows;	
4. Problem	monitoring;	
5. Scheduling;	
6. Portfolio	management;	
7. Resource	management;	
8. Reports	and	analysis;	
9. Document	management	(optional).	

	

1. Web	browse	application	
Web	browse	application	means	the	software	works	through	
the	 client	 browser,	 instead	 of	 the	 traditional	 downloading	
and	 installing	 in	 client’s	 computer.	 This	 allows	 tablets,	
smartphones	and	any	other	device	to	access	the	service,	at	
a	distance	of	a	click.	The	web	browsing	is	easier	to	access	and	
requires	less	investment	on	terminal	computers.		
Web	 browser	 applications	 have	 expanded	 with	 the	 free	
email	 services	 like	 Hotmail,	 Gmail	 and	 Yahoo	 Mail,	 that	
allowed	 any	 user	 to	 create,	 use	 and	 delete	 an	 account,	
without	 buying	 or	 renting	 a	 server,	 paying	 licenses	 and	
configuring	it.	This	is	one	of	the	greatest	examples	of	a	very	
user	 friendly	 and	 simple	 web	 browsing	 applications,	 but	
nowadays	are	a	lot	more,	like	e-shops,	finance	applications,	
human	resources	and	even	Microsoft	Office	can	be	accessed	
through	 a	 browser	 too.	 The	 best	 part	 of	 web	 browse	
applications	is	they	are	cheaper	and	more	cost	effective	than	
any	 other	 solutions,	 especially	 in	 small	 and	medium	 sized	
companies	(SME).	There	are	two	ways	to	run	a	web	browser	
application,	you	buy	the	software	and	install	 it	 in	a	private	
server	or	you	rent	the	service	and	it	is	cloud	based.	

2. Cloud	based	software	
Cloud	 computing	 is	 complementary	 to	 the	 previous	
parameter,	 the	web	 browsing	 app.	Microsoft,	 Google	 and	
Oracle	are	investing	resources	to	offer	cloud	based	solutions	
instead	of	 the	 traditional	 server	based.	The	 reason	behind	
this,	 is	 an	easier	 to	use	and	 configure	 service,	 reach	more	
companies	and	guarantee	a	fee	during	the	usage.		
The	alternative	 to	 cloud	 computing	 is	 expensive,	 rigid	 and	
very	difficult	to	use	and	configure.	It	needs	a	big	monetary	
investment	 and	 a	 dedicated	 team	 to	 implement,	 monitor	
and	help	 the	users.	 To	bypass	 this	 issue,	 big	 technological	
companies	like	the	ones	referred	before,	offer	cloud	based	
solutions	that	can	be	subscribed	in	a	few	minutes.	The	easy	
to	use	and	licence	flexibility	allows	to	buy	the	service	exactly	
to	the	number	of	users	required.	This	minimizes	the	waste	
and	 allows	 to	 add	 or	 remove	 licenses	 according	 to	 the	
necessity.	

3. System	workflows	
Workflows	allows	to	automatize	process.	Automatization	is	
the	key	to	reduce	the	human	errors	and	keep	tracking	the	
project.	 With	 system	 workflows	 it	 is	 possible	 to	 create	
periodical	alerts	to	notify	the	users	involved	in	order	to	they	
update	the	status	or	 finish	the	missing	work	and	allows	to	
automatically	add	data	to	new	entries.		
System	 workflows	 is	 a	 helpful	 tool	 to	 ensure	 the	 project	
updates,	 create	 identification	 codes	 and	 standardize	 the	
information.	

4. Problem	monitoring	
Make	a	record	of	every	problem	that	appears	is	a	great	way	
to	 store	 relevant	 information	 about	 a	 particular	 product.	
This	 tool	 is	 useful	 to	 create	 problems	 and	 track	 their	
resolution.	With	the	implementation	of	problem	monitoring	
the	project	manager	can	create	a	problem	internally,	assign	
it	to	a	particular	employee	and	say	when	the	problem	needs	
to	 be	 solved.	 The	 person	 assigned	 to	 solve	 the	 problem	
receives	an	email,	notifying	the	problem	and	all	the	details	
associated.	The	project	manager	can	track	the	resolution	of	
the	problem	and	demand	further	research	on	the	subject	if	
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needed.	For	future	enquiry,	the	problem	is	registered	in	the	
project	site	and	can	be	seen	easily.	

5. Scheduling	
One	 of	 the	 most	 relevant	 tools	 in	 project	 management	
software	is	the	scheduling.	This	tool	allows	to	transform	the	
data	related	with	the	beginning	and	ending	of	each	task,	and	
transform	it	to	a	visual	graphic.	This	visual	graphic	is	usually	
represented	by	a	Gantt	chart,	which	gives	the	reader,	a	very	
intuitive	look	and	easy	perception	about	the	timeline	of	the	
project.	 The	 scheduling	 can	be	 applied	 to	 tasks,	 resources	
and	projects.		

6. Portfolio	management	
Portfolio	consists	in	a	group	of	projects,	so	this	tool	creates	
a	 global	 view	 of	 the	 processes,	 tasks	 and	 resources	
associated	with	a	selected	group	of	projects.	Those	projects	
are	divided	in	tasks,	which	are	represented	analytically	and	
visually	through	cells	and	Gantt	charts.	It	is	similar	to	a	single	
project	management,	but	instead	of	managing	only	the	tasks	
associated	with	one	project,	manages	from	all	the	selected	
projects.	The	advantage	of	 this	 tool	 is	 to	allow	the	project	
manager	to	solve	over	allocated	resources,	understand	the	
real	 situation	 of	 the	 teams	 and	 the	 company,	 and	 create	
reports	 and	 make	 analysis	 about	 the	 performance	 of	 the	
company.	
Portfolio	 management	 avoid	 unwanted	 surprises	 to	 the	
project	manager.	 It	allows	to	prioritize	the	projects,	create	
contingency	plans	to	minimize	the	risks	of	each	projects	and	
increase	the	flexibility	with	the	project	amendments.	

7. Resource	management	
The	allocation	of	resources	is	a	difficult	task,	especially	when	
the	company	has	multiple	projects	running	simultaneously.	
This	tool	creates	global	views	of	the	resources,	alerts	related	
with	 the	 over	 location	 and	 can	 propose	 solutions	 to	 solve	
them.	 It	 is	 a	 very	 useful	 tool	 to	 calculate	 the	 costs	 of	 the	
project	 and	 understand	 the	 cost	 and	 the	 usage	 resource	
(individually).		
Resource	 management	 allows	 the	 project	 manager	 to	
understand	the	consequences	of	accepting	new	projects,	the	
impact	that	it	has	to	the	resources	and	the	costs	associated.	
All	of	the	results	should	demonstrated	visually	with	colour-
coded	alerts	to	facilitate	the	analysis.	

8. Reports	and	analysis	
Creating	reports	is	something	difficult	especially	if	the	data	
is	 not	 standard,	 making	 each	 report	 different.	 With	 the	
project	 management	 software,	 the	 reports	 are	 created	
easily	and	 in	a	standard	way.	 It	 is	possible	to	export	visual	
reports,	 which	 can	 be	 integrated	 in	 other	 software	 like	
Microsoft	Word,	Excel	or	Access,	allowing	the	reader	to	add	
or	remove	parameters	from	the	graphics	that	he	is	seeing.	It	
is	 similar	 to	 a	 dashboard,	 but	 can	 be	 integrated	 in	 pre-
defined	templates,	which	easily	can	be	converted	to	formal	
reports.	 Those	 reports	 can	 be	 used	 by	 administrators	 or	
other	 departments,	 depends	 on	 the	 requirements	 of	 the	
company.	

9. Document	management	
This	 tool	 allows	 to	 integrate	 documents	 with	 the	 project	
tasks.	 Normally	 the	 tool	 is	 associated	 with	 a	 cloud	 based	
service	 like	Microsoft	One	Drive,	Google	Drive	or	Dropbox,	

but	what	 it	does	 is	 the	 integration	between	those	services	
and	 the	project	management.	Normally	 the	 tasks	 result	 in	
some	kind	of	outputs.	If	those	outputs	are	digital	files,	they	
should	 be	 catalogued	 and	 organized.	 To	 facilitate	 that	
organization,	 some	 project	 management	 software	
integrates	the	document	management	with	the	rest	of	the	
project	information.	

3. Literature review 
In	 project	 engineer	 companies	 the	 projects	 developed	 are	
not	only	related	with	internal	projects	like	the	expansion	of	
the	 company	 or	 defining	 goals	 to	 each	 year	 [1],	 but	 are	
related	 with	 the	 planning	 and	 execution	 of	 engineering	
projects,	that	can	be	made	to	hospitals,	bridges,	schools,	etc.	
SME	represent	99%	of	all	the	companies	in	EU	[2]	and	44%	
of	all	exported	in	EU	are	consequence	of	SME.	One	third	of	
the	 net	 value	 generated	 by	 SME	 come	 from	 execution	 of	
projects.		
Multinational	companies	start	expanding	with	the	support	of	
project	 management	 tools,	 which	 became	 a	 requisite	 in	
order	 to	coordinate	and	cooperate	 the	employees	all	over	
the	 world	 [3].	 Creating	 standardized	 process	 allows	 the	
company	to	create	similar	content	despite	the	place	where	
it	 is	 working.	 In	 the	 beginning,	 companies	 only	 used	 the	
scheduling	as	a	project	management	tool,	but	nowadays	the	
software	 allows	 to	 support	 every	 aspect	 of	 project	
management.	
Project	 management	 software	 is	 not	 a	 specific	 tool	 for	
project	managers.	The	software	is	used	by	the	management	
and	 any	 other	 stakeholder,	 since	 they	 allow	 the	 team	
members	to	understand	the	current	phase	of	the	project	and	
upload	information	about	the	status	of	their	task,	financial	
department	 to	 create	 invoices	 according	 to	 the	 scheduled	
payments	and	administrators	to	have	an	overall	view	of	the	
company	[3].	
The	differences	between	a	SME	and	a	big	company	are	the	
lower	level	of	standardization,	informal	reports	and	the	less	
bureaucracy	 [4].	Those	differences	 result	 in	a	more	simple	
and	 intuitive	 planning	 and	 monitoring.	 As	 a	 SME	 makes	
advantage	 of	 a	 less	 complicated	 structure,	 it	 allows	 the	
workers	 to	 execute	more	 tasks	 and	 have	 higher	 flexibility	
with	the	variation	of	the	projects	in	execution.	
The	companies	should	make	the	following	parameters	[5]:		

• Identify	their	strategic	goals;	
• Define	 the	 project	 key	 performance	 indicators	

(KPI);	
• Identify	 the	 project	 management	 tools	 and	

techniques	that	follows	the	previous	parameters.	
Not	 only	 companies	 are	 different	 in	 size	 but	 the	 region	
where	they	operate	changes	the	way	they	are	managed.	A	
hieratic	 structure	 from	 southeast	 Europe	 prefers	 an	
autocratic	management	while	 in	northwest	prefers	a	more	
democratic	and	organized	company,	based	in	processes.	[1]	
With	those	two	types	of	companies,	it	is	possible	to	give	the	
employees	the	possibility	to	develop	their	personal	way	of	
executing	tasks	with	a	high	level	of	autonomy.	In	SMEs	it	is	
better	to	have	project	management	software	with	a	lower	of	
requirements,	while	 in	bigger	companies	 they	should	have	
more	complex	tools	that	help	to	keep	track	of	each	process	
and	have	a	formal	project	manager.	
A	lack	of	resource	management	can	lead	to	poorly	allocated	
resources	which	is	a	common	problem	in	SME.	This	problem	
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appears	when	 there	 are	multiples	 projects	 running	 at	 the	
same	time,	with	shared	resources.	Without	the	support	of	a	
project	management	software,	the	resources	are	assigned	to	
multiple	tasks	resulting	in	lower	quality	outputs	and	delayed	
projects	[6].	
Using	a	project	manager	software	will	optimize	the	projects	
life	 cycle,	 process	 and	 portfolios.	 This	 system	 allows	 the	
planning,	 scheduling,	 monitoring	 and	 reporting	 the	
execution	of	the	project,	helping	the	project	manager	in	the	
decision	process	[7–9].	

3.1. Factors of success in a project 
In	 order	 to	 implement	 project	 management	 software,	 to	
help	 the	 project	 manager	 to	 be	 more	 productive	 it	 is	
important	 to	 understand	 the	 factors	 that	makes	 a	 project	
successful.	 The	 success	 is	 traditionally	 measured	 by	 time,	
budget	and	other	requirements	stablished	in	the	beginning	
of	the	project.	But	this	assumes	that	success	has	the	same	
parameters	to	each	stakeholder	and	can	only	be	measured	
when	it	is	concluded,	in	order	to	compare	with	the	proposed	
values	and	analyse	if	it	was	successful	[10].	
The	problem	with	traditional	method	of	evaluating	a	project	
is	that	not	include	the	amendments	made	during	the	project	
execution	 neither	 the	 know-how	 acquired	 and	 used	
throughout	 each	 project.	Other	 evaluation	 techniques	 like	
Agile	or	Rational	Unified	Process	(RUP),	allow	to	evaluate	the	
project	 with	 satisfaction,	 probability	 of	 client	 return	 and	
other	evaluation	techniques.	This	type	of	evaluation	includes	
risk	management	which	 allows	 to	 define,	 identify,	 analyse	
respond,	 monitor	 and	 control	 the	 risk.	 Managers	 that	
dedicate	 time	 to	 risk	 management	 have	 a	 higher	 rate	 of	
success	[10].	

3.2.  Project management parameters 
Turner	 [1]	 asked	 seventeen	 different	 companies	 about		
practises	 used	 to	 manage	 the	 projects.	 Based	 on	 Project	
Management	 literature	 he	 created	 a	 list	 of	 17	 topics,	 on	
which	he	would	enquire	the	companies	if	they	used	these	to	
structure	their	projects.	The	following	is	a	list	of	the	topics	in	
no	particular	order:		

1. Client	requirements;	
2. Road	map	or	milestones;	
3. Work	breakdown	or	activity	lists;	
4. Agile	or	Scrum	methodology;	
5. Responsibility	assignment	matrix;	
6. Scope	and	resource	schedule;	
7. Team	building;	
8. Risk	and	issue	management;	
9. Commercial	project	management;	
10. Domain	knowledge;	
11. Microsoft	Project;	
12. Project	office;	
13. Cost	management;	
14. Quality	management;	
15. Integration	management;	
16. Life-cycle	and	stage	gates;	
17. Portfolio	management.	

1. Client	requirements	
One	of	the	most	mentioned	practices	is	the	need	to	define	
client	requirements.	In	book	guides	like	PMI®,	PMBoK®	and	
IPMA	 ICB	 this	 requirement	 is	 barely	 mentioned,	 however	
this	is	a	practice	defined	through	discussions	with	the	client	

which	 result	 in	a	 first	prototype	 that	 is	 refined	after	 some	
meetings	to	evaluate	the	outputs	[1,	11,	12].	
	

2. Road	map	or	milestones		

A	 low	 number	 of	 companies	 used	 high	 level	 of	 schematic	
planning,	 two	 of	 three	 firms	 apply	 agile	methods	 and	 use	
road	maps	to	create	an	overall	vision	of	how	the	project	will	
be,	after	the	conclusion.	Four	companies	use	milestones	to	
represent	 the	 key	 stages	 of	 the	 project.	 Other	 four	
companies	tried	to	use	stage-gate	models	which	revealed	to	
be	too	bureaucratic	[1,	11–14].	

3. Work	breakdown	or	activity	lists	
This	 practice	 is	 very	 useful	 in	 order	 to	 understand	 and	
estimate	the	time	that	certain	process	will	 take.	The	more	
detailed	 it	 is,	more	 bureaucratic	 is,	 but	 there	 is	 a	 balance	
which	 is	 positive	 to	 have.	 This	 is	 one	 of	 the	 most	 used	
practices	 because	 allows	 the	 project	 managers	 to	 have	 a	
more	 detail	 view	 in	 the	 project	 execution	 and	 create	 a	
contingency	plan	to	use	in	case	of	some	delay	in	the	critical	
tasks	[14].	

4. Agile	or	Scrum	methodology	
Using	a	 specific	methodology	 is	not	 the	 common	practice,	
instead	they	adapt	them	to	fit	their	needs.	The	interviewed	
companies	 use	 some	 basic	 approaches	 but	 only	 three	
admitted	to	be	using	one	of	those	methodologies.	It	depends	
on	the	size	and	core-business	of	the	company,	to	understand	
and	apply	a	proper	methodology	[1].	

5. Responsibility	assignment	matrix	
This	 is	 not	 a	 normal	 practice	 to	 use,	 because	 is	 too	
bureaucratic	 and	 produces	 non-relevant	 information.	 The	
employees	 know	 exactly	 their	 job,	 meaning	 the	 tasks	 are	
automatically	assigned.	This	is	possible	in	companies	which	
there	are	only	one	man	or	team	to	a	specific	task,	otherwise	
there	is	a	need	to	create	a	responsibility	assignment	matrix	
[15].	

6. Scope	and	resource	schedule	
From	 a	 simple	 resource	 schedule	 to	 a	more	 complex	 and	
described	 activity	 list,	 this	 practice	 is	 commonly	 used.	
Depending	on	the	size	and	relevance	of	the	projects,	could	
be	important	to	have	more	detailed	schedule.	This	allows	to	
easily	understand	the	beginning	and	ending	of	each	activity	
and	the	overall	of	the	project.	Can	be	applied	to	the	scope	or	
to	the	resources.	The	resource	scheduling	is	an	helpful	tool	
to	avoid	over	allocated	resources	and	to	analyse	the	working	
hours	of	each	resource	[1,	13].	

7. Team	building	
This	practice	is	used	to	facilitate	the	team	building	and	follow	
the	 internal	 requirements	 of	 the	 company.	 However,	 can	
only	be	applied	 in	very	specific	companies	which	can	have	
different	 teams	 for	 the	 same	 task.	 Even	 in	 this	 case,	
companies	 can	 do	 this	 process	 informally,	 reducing	 the	
bureaucracy	[16].	

8. Risk	and	issue	management	
Another	 of	 the	 most	 used	 practices	 and	 recommended	
previously	 by	 other	 authors.	 Risk	 management	 can	 be	
combined	with	issue	management.	These	two	tools	allow	to	
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understand	 and	 analyse	 the	 problems	 occurred	 during	 a	
project	and	create	contingency	plans	to	avoid	this	in	future	
similar	projects	[10].	
	

9. Commercial	project	management	
Just	 a	 small	 number	 of	 companies	 follow	 this	 practice	
however,	 this	 is	 very	 useful	 to	 create	 a	 more	 realistic	
estimation	of	the	project	costs	[14].	

10. Domain	knowledge	
The	 know-how	 is	 a	 very	 useful	 practice	 but	 only	 a	 few	
companies	 admitted	 the	 importance	 of	 it.	 This	 can	 create	
barriers	 to	 other	 companies	 operate	 or	 is	 a	 way	 to	
differentiate	from	the	rest	of	the	competitors	[14].	

11. Microsoft	Project	
This	is	more	a	project	management	software	than	a	practice,	
but	is	used	in	some	companies	of	the	study.	In	Portugal	this	
tool	 can	 be	mandatory	 to	 participate	 in	 some	 projects.	 It	
includes	the	majority	of	the	project	management	practices	
described	 in	 this	 section,	 generating	good	data	 to	 support	
the	decision	of	the	project	managers	[17,	18].	

12. Project	office	
This	is	a	common	practice	in	bigger	companies	as	a	necessity	
to	monitor	all	the	projects	in	execution.	In	SME	that	makes	
less	 sense	 as	 increases	 the	 bureaucracy	 and	 requires	
specialized	team	members	[19].	

13. Cost	management	
This	practice	is	related	with	time	management	as	associating	
time	with	cost.	However,	methods	of	earned	value	analysis	
can	only	be	made	with	this	kind	of	management.	Is	useful	to	
bigger	 companies	 which	 want	 to	 calculate	 some	 financial	
indicators	[20].	

14. Quality	management	
This	 is	 an	 important	 practice	 to	 grant	 the	 quality	
independently	 on	 where	 the	 product	 is	 made.	 If	 the	
company	creates	processes	to	estipulate	the	quality	of	the	
outputs,	 the	 project	 manager	 just	 needs	 to	 analyse	 and	
check	if	everything	is	being	produced	within	standards.	It	is	
a	 very	 good	 practice	 to	 have	 in	 big	 companies	 or	 in	
multinational	companies	[12].	

15. Integration	management	
In	order	to	have	an	effective	implementation	of	the	project	
management	 software	 and	 its	 new	 processes,	 it	 is	
mandatory	 to	 have	 a	 team	 in	 charge	 to	 follow	 the	
implementation	process	and	make	sure	that	it	is	successful.	
In	the	beginning	the	process	will	take	longer	to	execute,	but	
with	 the	 experience	 and	 know-how	 the	 productivity	
increases	[12,	14].	

16. Life-cycle	and	stage	gates	
The	 project	 life-cycle	 is	 divided	 in	 five	 major	 stages:	
Requirements	 analysis,	 viability,	 planning,	 execution	 and	
conclusion.	All	 of	 those	phases	 should	be	 identified	 in	 the	
project,	in	order	to	start	a	new	group	of	processes	and	tasks	
[14].	

17. Portfolio	management	

One	 of	 the	 most	 useful	 practices	 is	 the	 portfolio	
management	 as	 it	 allows	 to	 have	 an	 overall	 view	 of	 the	
company	 and	 analyse	 the	 resources	 and	 the	 task	
completion.	 Portfolio	 management	 is	 crucial	 in	 project	
engineer	 companies,	 as	 easily	 makes	 new	 resources	 and	
tasks	assignments	in	case	of	over-resource.	

3.3. Project management in the cloud 
With	 the	 investment	 in	 research	and	development	of	new	
technologies,	 there	was	 a	 new	 revolution	 in	 the	 solutions	
provided.	This	new	technology	is	called	by	cloud	computing	
and	simplifies	every	process	of	implementing	a	new	software	
in	the	company.	A	few	years	ago,	there	was	a	necessity	to	
have	an	 internal	 server	 in	SME	 in	order	 to	have	corporate	
email	 management,	 database	 management	 and	 other	
important	 services	 that	 required	 an	 internal	 server,	 an	 IT	
team	and	all	coming	in	at	a	high	cost.	Nowadays,	companies	
can	subscribe	licences,	which	normally	are	per	user,	and	use	
it	 as	 long	 as	 it	 needed.	 Basically	 is	 a	monthly	 subscription	
that	 allows	 the	 companies	 to	 have	 the	 services	 without	
requiring	an	internal	server,	because	the	services	are	ran	in	
the	service	provider’s	server.	This	reduces	costs,	optimizes	
the	 number	 of	 licences	 and	 increases	 flexibility	 with	 the	
add/remove	licencing	[21].	
The	main	advantages	of	this	type	of	service	are	[22]:	

• Cost	reduction	in	maintenance;	
• Easy	subscribing	process;	
• Flexibility	in	the	service	acquired;	
• Costs	proportional	to	the	number	of	licences;	
• Security	in	data	storage;	
• Easy	 configuration	 and	 interface	 which	 allows	 an	

intuitive	usage;	
• 99%	of	level	service;	
• Innovation	 as	 the	 subscription	 include	 any	 new	

version	of	the	service/software;	
• Better	 performance	 as	 a	 consequence	 of	 running	

the	service/software	in	servers	dimensioned	to	that	
porpoise.	

The	disadvantages	are:	
• The	subscriber	does	not	have	a	physical	access	 to	

the	information;	
• Internet	requirement	to	access	the	service;	
• The	 customization	of	 the	 service	 is	 limited,	which	

may	 cause	 some	 problems	 in	 companies	 with	
special	requirements.	

3.4. Project management software in an engineer 
company 

Despite	 the	 lack	 of	 articles	 with	 this	 subject,	 the	
implementation	 of	 this	 type	 of	 information	 systems	
generated	an	increase	of	productivity	that	is	very	noticeable.	
This	 improvement	 was	 based	 in	 methods	 of	 working	 and	
processes	 that	promote	 the	productivity	of	 the	companies	
[23].	The	increase	of	productivity	caused	a	reduction	in	the	
human	resources.	This	reduction	had	a	consequence	in	SME	
which	 result	 on	 companies	 with	 less	 workers	 and	 more	
productivity.	This	 increase	of	productivity	and	reduction	of	
employees	can	cause	some	fear	when	 implementing	these	
kind	 of	 techniques.	 This	 fear	 is	 coupled	 with	 the	 natural	
reaction	of	resistance	to	change,	steaming	from	the	routine	
that	employees	are	used	to,	which	cause	some	habituation	
and	less	tolerance	to	change	habits.	That	is	why	there	should	
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exist	 a	 team	 to	 implement	 and	 support	 the	 process	 of	
implementation	of	the	software	[24].	
The	versatility	of	project	management	 software	 in	a	 cloud	
based	system,	can	optimize	the	internal	processes	and	give	
support	 to	 the	 project	manager.	 Planning	 and	monitoring	
the	 execution	 are	 very	 important	 tools	 to	 have	 in	 a	
multinational	company,	especially	when	it	wants	to	expand	
even	more.	Recognizing	risks	and	mitigate	potential	negative	
impacts	 through	 a	 proper	 risk	 management	 will	 help	 any	
company	to	evolve	[25].	

4. Research methodology 
Based	on	the	initial	situation	collected	while	doing	the	case	
study,	the	company	has	low	level	of	support	regarding	any	
technological	 information	 systems.	 The	 only	 tool	
implemented	 recently	 was	 the	 Microsoft	 Office	 365	 to	
replace	the	old	email	infrastructure.	To	solve	this	problem,	
and	grant	a	high	level	of	information	and	organization	that	
can	 be	 applied	 worldwide	 is	 necessary	 to	 create	 and	
implement	 nationally,	 analyse	 the	 consequences	 and	 then	
solve	the	problems	and	apply	it	globally.	
To	solve	the	problems	of	 lack	of	 information,	organization,	
data	inaccessibility	and	increase	the	quality	of	the	projects,	
the	life-cycle	of	the	project	was	analysed	in	order	to	propose	
standard	and	more	formal	processes.	The	life-cycle	is	divided	
in	four	phases:	The	opening	of	the	project,	the	planning,	the	
execution	 and	 the	 conclusion.	 In	 all	 those	 steps	 were	
documented	and	created	models	to	be	followed	while	doing	
the	 processes.	 In	 the	 opening	 of	 the	 project,	 is	 created	 a	
document	 called	 proposal,	 which	 includes	 the	 following	
topics:	

1. Project	summary;	
2. Introduction;	
3. Client’s	information;	
4. Scope;	
5. Goals;	
6. Deliverables;	
7. Client	requirements;	
8. Restrictions;	
9. Assumptions;	
10. Work	description;	
11. Scheduling;	
12. Fees;	
13. Company	contacts;	
14. Attachments	(brochures,	portfolio,	etc.)	

To	grant	the	quality	along	all	the	countries	where	Tecproeng	
is	 represented,	 is	 important	 to	 have	 a	 process	 that	
incorporate	every	step	that	a	project	manager	should	make	
when	wants	to	create	a	new	proposal.	
Regarding	 the	 planning	 of	 the	 project,	 this	 is	 the	 crucial	
phase	of	the	project	as	it	determines	the	resources	required	
to	make	the	project	with	the	client’s	requirement.	This	phase	
should	be	supported	by	a	project	manager	software,	which	
helps	 the	 decision	 maker	 to	 have	 a	 global	 view	 over	 the	
projects	 in	 execution.	 The	 project	 planning	 should	 include	
the	revision	process	as	it	became	regular	in	every	project	the	
company	makes.	The	revisions	are	normally	offered	by	the	
company	but	are	not	included	in	the	projects	costs.	Including	
this	activity	would	create	a	better	forecast	over	the	project’s	
cost	and	time.	

The	 execution	 of	 the	 process	 happens	 after	 the	 client’s	
acceptance	of	the	proposal,	and	starts	with	an	update	to	the	
planning	 documents	 with	 information’s	 regarding	 the	
client’s	 new	 requirements.	 After	 the	 update,	 the	 project	
manager	should	delegate	the	tasks	to	the	workers	and	give	
them	the	responsibility	to	update	the	projects	 information	
with	the	daily	status	of	their	tasks.	This	would	give	more	time	
to	 the	 project	manager	 and	 a	 better	monitoring	 over	 the	
project	execution.	After	the	conclusion	of	the	deliverables,	
this	phase	is	finished.	
	After	finishing	the	deliverables,	the	project	enters	in	the	last	
phase,	 the	 conclusion.	 In	 this	 phase	 all	 the	 relevant	
documents	are	sent	to	the	client	and	it	is	time	to	make	the	
reports	 and	understand	 the	problems	occurred	during	 the	
execution	 of	 the	 project.	 Those	 problems	 should	 be	
registered	 in	 order	 to	 create	 a	 contingency	 plan	 to	 avoid	
future	mistakes.	
To	 implement	 the	methodology,	 there	were	 four	different	
tasks	that	should	be	developed:	

1. Analysis	 and	 adoption	 of	 a	 project	 management	
software;	

2. Internal	network	(intranet)	creation;	
3. Creation	of	templates	and	instruction	documents;	
4. Adapt	 the	 intranet	 to	 fit	 the	 company	

requirements.	
All	 the	execution	processes	 regarding	 the	project	opening,	
planning	 and	 monitoring	 should	 be	 simple	 enough	 to	 be	
used	by	collaborators	with	less	computer	knowledge.	Those	
steps	need	to	be	documented	in	order	to	followed	step	by	
step	and	get	the	expected	results.	The	goal	is	to	standardize	
the	processes,	so	they	should	be	compatible	to	all	the	users	
that	they	are	designed	to.	
The	chosen	software	should	be	compatible	with	Microsoft	
Office	 365,	 that	 already	 exists	 in	 Tecproeng,	 in	 order	 to	
create	 synergies	 and	 optimize	 the	 processes	 between	
employees.	The	price	of	licencing	is	another	problem	as	the	
company	is	struggling	with	some	financial	difficulties.		

5. Case study resolution 
In	 order	 to	 choose	 the	most	 appropriate	 project	manager	
software,	 there	was	 created	an	 informal	 survey,	 regarding	
the	priority	of	the	following	parameters:	

• Usability;	
• Licencing	costs;	
• Inclusion	of	the	topics	described	in	section	4;	
• Integration	with	the	current	IT	infrastructure;	
• Security	

The	decision	was	unanimous	between	the	shareholders:	
1. Licencing	costs;	
2. Usability;	
3. Security;	
4. Integration	with	the	current	IT	infrastructure;	
5. Inclusion	of	the	topics	described	in	the	section	4.	

The	second	part	of	the	analysis	involved	a	research	through	
all	 the	 project	 manager	 available,	 that	 would	 fit	 with	 the	
parameters	 described	 in	 section	 3.2.	 The	 services	 that	
followed	the	parameters	were:	

• Asana;	
• Basecamp	3;	
• Easy	Project;	
• Microsoft	Project	Online;	
• Oracle	Instantis	Enterprise	Track;	
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• Wrike.	
To	understand	the	actual	infrastructure	in	order	to	choose	a	
compatible	 software,	 these	 are	 the	 technological	
information	systems	used	in	the	company:	

• Microsoft	 Office	 365	 for	 small	 and	 medium	
enterprise	companies;	

• Private	server	used	to	store	project	files;	
• Autocad	2016	LT;	

Regarding	 the	 usability,	 it	 needs	 to	 fit	 the	 target	which	 is	
aimed	for.	The	employees	of	Tecproeng	are	not	familiarized	
with	 new	 technologies,	 which	 increases	 the	 difficulty	 of	
implementing	 a	 new	 software.	 The	 interface	 and	 the	
processes	need	to	be	easy	enough	to	be	used	by	less	skilled	
employees.	 The	 software	 is	 aimed	 to	 be	 implemented	 in	
Portugal	 and	 after	 the	 analysis	 of	 the	 results	 and	 fixing	
eventual	problems	that	may	occur,	implement	in	the	other	
countries	were	Tecproeng	is	represented.	This	is	the	reason	
why	 the	 software	must	be	user	 friendly,	easy	 to	configure	
and	simple	enough	to	be	used	by	different	project	managers	
in	different	countries.	
The	 chosen	 software	 to	 be	 applied	 in	 Tecproeng	 was	
Microsoft	 Project	Online,	 because	 it	 integrates	 easily	with	
the	current	IT	platform,	it	has	a	very	competitive	price,	it	is	
owned	 by	 a	 renown	 and	 secure	 company,	 and	 allows	 to	
create	templates	to	be	applied	worldwide	easily.	
The	 two	best	alternatives	were	Wrike	and	Oracle	 Instantis	
Enterprise	 Track.	 Wrike	 is	 a	 good	 project	 management	
software	 but	 does	 not	 have	 all	 the	 parameters	 required;	
while	the	Oracle	Instantis	Enterprise	Track	is	a	very	complete	
software	but	it	is	too	expensive	and	complex	for	Tecproeng.		
In	order	to	optimize	all	the	processes	regarding	the	opening,	
planning,	 execution	 and	 conclusion	 of	 the	 process,	
templates	and	 instruction	guides	were	created	to	help	the	
users	to	follow	the	new	process.		

Internal	Network	(Intranet)	
During	 the	 development	 of	 the	 processes,	 a	 problem	
emerged.	 There	 was	 the	 requirement	 to	 have	 a	 platform	
which	 gathered	 all	 the	 project	 information	 and	 could	
integrate	the	new	project	manager	software.	The	goal	was	
to	have	an	internal	network	divided	by	departments,	which	
had	a	dedicated	page	to	each	project.	That	page	would	have	
all	the	information	regarding	the	stage	of	the	project,	emails,	
updates,	 requests,	 problems	 and	 any	 other	 information	
related	 with	 the	 project.	 This	 would	 help	 to	 improve	 the	
internal	communication	and	allows	monetarisation	of	all	the	
processes	without	a	third	person	involved.	
Fortunately,	 the	 Microsoft	 Office	 365	 for	 SME	 that	 was	
already	subscribed	had	a	feature	called	Microsoft	Sharepoint	
which	allows	to	create	internal	and	external	websites.	Those	
websites	 can	 be	 public	 or	 internal	 like	 the	 one	 referred	
before.	Using	this	platform,	it	was	created	a	new	intranet	to	
fit	 all	 the	 company	 needs,	 which	 includes	 the	 following	
departments	and	collections:	

• Resource	library;	
• Financial	department;	
• Operational	department;	
• Client	Relationship	management;	
• Human	Resources.	

All	 the	departments	were	created	successfully,	but	for	this	
project	only	the	operational	department,	which	includes	all	

the	processes	 relating	 the	proposals	and	 the	projects,	was	
detailed	and	analysed.	
The	operational	department	was	divided	in	three	main	lists,	
the	clients,	 the	proposals	and	the	projects.	All	 the	 internal	
and	external	 users	will	 have	dedicated	permissions,	which	
will	allow	to	access	certain	information.	There	were	created	
three	 main	 processes,	 the	 client	 creation,	 the	 proposal	
creation	 and	 the	 project	 creation.	 All	 of	 them	 respect	 the	
internal	policies	and	are	correlated.	The	project	subsite	can	
be	 integrated	 with	 the	 chosen	 software	 and	 allows	 to	
synchronize	the	project	planning	and	automatically	creates	
a	 task	 lists	 where	 is	 displayed	 information	 like	 the	
collaborator	 assigned,	 starting	 date,	 conclusion	 date	 and	
predecessor	 tasks.	 A	 template	 for	 the	 project	 subsite	was	
created	 to	 standardize	 the	 project	 information.	 The	
collaborators	 receive	 notification	 emails	 regarding	 the	
delayed	 tasks,	 new	 project	 assignments	 and	 new	 project	
updates.	This	platform	will	be	used	by	all	the	collaborators	
along	 the	 company,	 despite	 the	 country	 where	 they	 are	
working.	The	goal	is	to	optimize	the	internal	communication,	
improve	the	organization	and	standardize	the	information.	
To	 improve	 the	 project	 planning	 it	 was	 created	 a	 global	
configuration	file	and	a	new	project	template	which	will	be	
used	 with	 the	 Microsoft	 Project	 Online.	 This	 global	
configuration	 file	 includes	 new	 template	 for	 reports,	
calendar	of	the	employees	with	holidays	and	vacations,	the	
working	 hours	 of	 the	 company	 and	 other	 special	
specifications.	 The	 project	 template	 includes	 the	 proposal	
and	 project	 phases,	 being	 the	 last	 one	 disable	 by	 default.	
During	 the	 development	 of	 the	 proposal,	 the	 project	
manager	needs	 to	 enable	 the	project	 engineer	 specialities	
that	 the	 client	 required,	 assign	 resources	 and	 stablish	
durations	 for	 the	 tasks.	 After	 this	 process,	 the	 software	
simulates	 the	 project	 duration	 and	 cost,	 which	 should	 be	
considered	 in	 the	 proposal	 document.	 To	 facilitate	 the	
creation	of	the	proposal	document,	a	new	proposal	template	
was	created,	replacing	the	old	one	with	more	information,	
including	all	the	topics	described	in	the	beginning	of	section	
4.		
All	the	processes	are	connected.	When	a	proposal	is	created,	
the	 user	 needs	 to	 assign	 a	 client	 and	 a	 collaborator	 to	
develop	 the	 proposal,	 add	 a	 starting	 date	 and	 a	 delivery	
date.	 To	 create	 a	 project,	 the	 project	 manager	 needs	 to	
assign	 the	 proposal	 that	 originated	 it	 and	 provide	
information	 such	 as	 project	 starting	 and	 concluding	 dates	
and	description	of	the	project.	All	of	this	information	can	be	
monitored	 and	 exported	 to	 other	 platforms	 and	 software	
like	Microsoft	Excel	or	Access	for	example.	To	support	this	
processes,	guides	were	created	with	step	by	step	tasks.	All	
this	information	will	be	available	in	the	intranet	so	any	user	
can	access	it.	
	

6. Conclusion and further research 
Tecproeng	has	a	huge	potential	to	grow	and	improve.	With	
the	 implementation	 of	 a	 project	 manager	 software,	 new	
processes	and	an	 intranet	 the	 company	 is	 able	 to	became	
more	 productive	 and	 reduce	 the	 internal	 costs.	 With	 the	
monitoring	 of	 the	 processes	 the	 project	 managers	 can	
establish	new	key	performance	indicators	and	measure	the	
real	 productivity	 as	 all	 the	 information	 is	 stored	 in	 the	
intranet.	 The	 administrators	will	 be	 able	 to	 access	 to	 real	
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information	instead	of	depending	the	information	provided	
by	 the	 project	 manager,	 which	 is	 more	 accurate	 and	 less	
subjective.	 Standardizing	 the	 processes	 will	 allow	 to	
implement	a	global	strategy	and	demand	the	same	quality	
despite	where	the	project	is	made.		
The	implementation	of	the	software	and	the	new	processes	
will	not	be	easy,	being	expected	to	find	difficulties	regarding	
some	opposition	of	the	employees.	The	company	will	have	
to	create	very	rigid	policies	in	order	to	force	the	change	of	
the	habits	and	encouraging	the	new	processes.	The	project	
manager	will	have	to	request	the	information	within	the	new	
requisites	and	be	the	first	to	follow	the	new	processes.	
For	future	research	the	implementation	of	a	new	software	
that	supports	the	client	relationship	management	would	be	
useful.	 Migrating	 the	 current	 project	 information	 to	 the	
cloud	would	be	another	good	subject	to	explore	and	create	
a	 global	 strategy	 in	 order	 to	 optimize	 the	 usage	 of	 the	
resources	 worldwide	 instead	 of	 having	 duplication	 of	
resources.	
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