
© L.M. Camarinha-Matos 2022

SCIENTIFIC RESEARCH 

METHODOLOGIES AND TECHNIQUES

Unit 3: LITERATURE REVIEW

Luis M. Camarinha-Matos
lcm@fct.unl.pt or cam@uninova.pt

PDEEC - PhD Program on Electrical and Computer Engineering

© L.M. Camarinha-Matos 2022

1. PURPOSE
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Motivation for literature review

Brings clarity and focus to your research problem
Helps you understanding the subject

Helps you to conceptualize your research problem

Helps identifying relationships with existing body of knowledge

Improves your research method
How the others have approached the problem

Which methods others have used and which difficulties they faced

Broadens your knowledge base in your research area
You need to know where we are and where the gaps are 

Helps identifying trends
It is convenient to know what are the hot research topics in the area

Also what are the assessment criteria in use

Contextualizes your findings
How your results fit into the existing body of knowledge

How do your results differ from others
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Conceptual framework & related work

Your work won’t be accepted for publication without a

proper study of and comparison with related work.

Used ideas, results, ... from others must be properly referenced
Facilitate contextualization
Ethical issue – Plagiarism, reputation

For a while you’ll be (very) confused !

Diversity of opinions, 

agreements, disagreements, 

perspectives, partial relation 

to your work, diversity of 

terminology (specially in new 

areas), ...

Build a conceptual 

framework
(on your mind first)
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2. SOURCES
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Traditional sources

Monographs

Textbooks

reviewsReview papers

Tutorial papers

Original journal papers

Other original papers

- conferences

- symposia

- workshops

Reports

High reliability, low newness

Low reliability, high newness

Encyclopedias

[Mämmelä, 2006]

Books

Journal papers

Conference papers

Technical reports
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Online sources

Publisher Nº of titles

Academic Search Complete 9791 total

5795 periodicals

American Chemical Society 34 periodicals

American Institute of Physics 12 periodicals

Annual Reviews 32 periodicals

Association for Computing Machinery 6 periodicals

10 magazines

28 transactions

256 proceedings

56 newsletters

24 affiliated pubs

Association for Computing Machinery c. 1 million records

Business Source Complete 4056 total

3166 periodicals

Current Contents (ISI) n.a.

Derwent Innovation Index (ISI) n.a.

Elsevier 1961 periodicals

Essential Science Indicators (ISI) n.a.

Eric n.a.

IEEE 280 periodicals

10093 proceedings

1004 standards

Institute of Physics 36 periodicals

ISI Proceedings n.a.

Journal Citation Reports n.a.

Royal Society of Chemistry 34 periodicals

Sage 66 periodicals

Society for Industrial and Applied 

Mathematics

14 periodicals

Springer 1132 periodicals

Taylor& Francis 1221 periodicals

Web of Science n.a.

Wiley 477 periodicals

Zentralblatt n.a.

There is a trend in Universities to 

subscribe packages guaranteeing 

access to contents from multiple 

publishers.

Example:

In Portugal the b-on initiative
offers a collective package of

on-line subscriptions (table)

Most publishers are making their 

products accessible online (subject 

to subscription)

Reference databases are also 

available online

Some scientific associations give 

online access to their publications for 

subscribers / members

b-on resources

… also the open access movement !
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Online sources ...

An example of technical 

publisher

Springer

-> Access to journals
-> Access to some proceedings

(e.g. Proceedings from IFIP 

conferences)

... “Readers room”
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Online sources ...

An example 

of technical 
society:

IEEE
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Online sources ...

Access to papers 

available via the 

web

http://scholar.google.com/
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Online sources ...

Many authors make their papers available through their web sites 

(found by Scholar Google)

As having publications on-line increases the chance of being cited, 
many universities are promoting mechanisms to have the publications of 
their members online 

... But there is the problem of Copyright ! (if not “open access”)

... Some tricks to solve the problem.

Other specialized sources:

Patents
Standards

NEW:

The European Commission, in its 

H2020 research program, requires 

that publications generated as a 

result of funded projects shall be 

given open access!
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Online sources ...

Researchgate.net

Academia.edu
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The issue of reliability

When making a literature survey …

… pay special attention to the reliability of the sources

Is it coming from a prestigious journal?

Was it presented in a serious peer-reviewed conference?

Are there other related references?
Is it from a recognized group?

Use Wikipedia with caution
... A good starting point to get a general idea
... But then seek more reliable and identified sources
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The issue of completeness

You cannot guarantee that you checked ALL relevant 

papers ...

But it is very bad if you miss some major reference !

What to do (besides making exhaustive search):

Get some (initial) help from your supervisor 

(but remember, it is your responsibility !)

Identify most relevant sources (journals, conferences) in your area 

and check them more carefully

“Follow the references” 

... i.e. Follow common references indicated by several of the papers you checked
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3. SYNTHESIS AND CRITICAL SPIRIT
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10 steps in literature review

1. Identify a set of keywords (try also synonyms) to search via Google or 

specialized database.

2. If you are not yet very familiar with the subject, try to identify first

surveys / overviews (or even books) that give a general overview of 
the topic. Then turn to journal articles and then to conference papers.

3. Try to select a set of 40 – 50 articles in order to help you get a first
view of the topic.

4. Do a “fast reading” (without spending time with details) of these 

articles, just trying to filter what seems useful for your work or to give 
you a first global “picture”.

5. Based on the useful literature, start elaborating a literature map, 
which gives you a visual picture of groupings of literature per sub-
topic.

© L.M. Camarinha-Matos 2022
Janovec, 2001]

Example of literature map



© L.M. Camarinha-Matos 2022

6. While organizing the map, prepare short summaries of the key ideas 

conveyed by each relevante article.
... Use Post-It
... Or Add annotations on the margins of the paper

... Or use some electronic means (in this case you can also 
start to organize a references database, e.g. Using Endnote).

7. Use the most relevant articles to find other relevant literature 
(following the references included in those articles). Try to identify 
relevant groups of researchers / authors (“schools of thought”).

8. Diggest all collected ideas, concepts, findings (read the most 
relevant articles again, now in detail); try to organize and criticize
them. For specific topics consult research reports, PhD thesis, etc.

9. Try to relate your work to the existing literature.

10.Plan a structure for the literature review synthesis; think of original 
ways of summarizing the ideas (what can be your added-value).

10 steps in literature review ...
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Mind Mapping tools

Perhaps one possibility 

to build literature maps ...

Examples:

Freemind

http://freemind.sourceforge.net/wiki/index.php/Main_Page

www.xmind.net/XMind

NovaMind www.novamind.com/

More:
http://en.wikipedia.org/wiki/List_of_Mind_Mapping_software
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www.wordle.net/create
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What are the 
main 

perspectives on 
this topic in 

previous 

research? What are the main 
conclusions on 

previous research in 
this area?

What are the key areas 
of debate in this area?

Which aspects of this 
work are of most 

relevance to my study?

What are the key 
concepts in this area?

What have been the 
main research 

questions?

In which 
subject areas 
has the topic 

been studied?

Do parallel 
literatures exist 
for this topic?

Which 
discussions?

Which sub-
themes? Which writers?

Which work is 
subject to 
challenge?

Where is existing 
knowledge “thin”?

How is this topic 
approached by others?

Coherent synthesis 
of past and present 

research in the 
domain of study

Where are the gaps in 
literature?

Who are 
these 

“others”?

Which existing 
work could be 

extended?

Comprehensive Literature Review

[Hall, 2009], Napier University
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SLR: Systematic Literature Review
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Formulate research / 

policy conclusions

Search 

bibliographic 

databases

Identify possible 

papers from 

titles/abstracts

Retrieve papers

Extract data

Further selection of 

primary studies using 

inclusion criteria

Synthesis

Formulate 

research 

question 

Design 

search 

strategy 

Quality 

appraisal 

SLR ...
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Towards the end of your dissertation [or paper] you will refer 

back to literature review

– Do your findings confirm those of others?

– Does your work extend that of others?

– Does your work provide new meaning to the work of others?

– Does your work break new ground?

– Does your work raise issues about the methodological choices made 

in previous studies?

– Does your work challenge existing ideas on your subject?

Literature Review & your 

research evaluation

[Hall, 2009], Napier University
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Some requirements for a PhD

“ The capacity for a systematic understanding of his / her 

specialization area”

“Capacity to analyze with a critical spirit, to evaluate, 

and to synthesize new and complex ideas in a 
context of fast technological and socio-

organizational change” 

The literature review is 

one place to show these 
skills.

[Portuguese Law]
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What a synthesis is not

Definitely not the result of “copy & paste” !
Plagiarism

Even if properly referenced, what is the relevance?

Copying sentences and making small changes is not acceptable

Not a simple (weakly linked) concatenation of excerpts from others !!!

“Author X said bla bla.... On the other hand, Y defends that bla bla ...

Furthermore Z introduced bla bla .... and W agrees with ....”

Not a pedagogic text book !
Who is your reader?

What is his / her background?

What does he / she expect?

What is the relationship to your work?

What is your added value?
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Interesting features in a synthesis

It shall:

Integrate a set of ideas that were previously dispersed and turn 
them into a coherent framework

Clarify concepts that were only partially present in other works

Introduce a new / original (fresh) look into the subject

Show a critical perspective and some “personal touch” 

(how you see the current state of the art)

Identify gaps / unsolved issues

Be synthetic !
Use synthetic representations – graphics, diagrams, tables, etc
Focus on the essential (namely what is relevant for your work)

But at the same time try to give a broad perspective in order to 
properly “locate” your work
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Examples

The SPIQ improvement model has been 

applied to a number of very different projects 

with respect to technology, people, products 

and processes. This shows that the model is 

applicable in various environments. Second, 

the fact that the model has been applied for 10 

years shows that it is adaptable over time.

The methods have certain strengths and 

weaknesses when compared to each other’s. 

For the IDEAL, the main strength comes from

the fact that it has been derived from actual 

industry cases, ...

Using critical spirit ... 

Discussing ...
Giving opinion ...

[Martins, 2008]
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Examples ...

[Barata, 2003]

[Manufacturing trends - business environment]
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Examples ...

[Manufacturing trends – product conditions]
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Examples ...
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CAD/CAM

CIM

IMS

Anthropocentric
systems

Balanced Automation

Extended enterprise

Virtual enterprise

Virtual organization

Collaborative Network

Fractal company

Holonic systems

Virtual manufacturing

Autonomous systems

Evolvable systems

Self-organizing

systems

Service-oriented

architectures

Enterprise
portal

SCM

Lean manufacturing

Machine & sensor
networks

Learning 
organization

VO breeding
environment

Agile systems

[Camarinha-Matos, 2008]

A brief historic evolution in manufacturing systems
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Multi-agent based approach

Optimization Approaches

Service-based Approaches

Examples ...

Approaches in 
consortia formation
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Examples ...

[Camarinha-Matos, Afsarmanesh, 2008]

Efforts in reference modelling
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[Nunes, 2005]

Focus area: ICT Infrastructures 

Current issues and results Example 

projects 

Further challenges 

Service Oriented Architecture (SOA) 

orientation established as the main approach 

for integration of distributed services 

ECOLEAD 

ITSIBus 

ATHENA 

INPREX 

Security infrastructures including: 

- Basic security mechanisms 

- Authentication mechanisms 

- Responsibility policies 

ECOLEAD 

TRUSTCOM 

DyVOSE 

Distributed workflow / business process 

modeling and execution engines 

WIDE 

CrossFlow 

Distributed information exchange and sharing 

mechanisms: 

- Federated systems 

- Standards for information exchange 

- Web-based document management 

systems 

PRODNET II 

MASSYVE 

Interoperability principles and approaches for 

integration of legacy systems 

ATHENA 

ITSIBus 

INTEROP 

ECOLEAD 

Base collaboration services: 

- CSCW 

- Document management 

- Forum, chat, billing, etc. 

ECOLEAD 

Agent-based approaches: 

- Agent-based enterprise modeling 

- Agent-based infrastructures 

- Agent-based simulation 

- Mobile agent infrastructures 

TeleCARE, 

SteelNet 

Global 

Automation 

     Platform 

 

 In spite of the growing importance of SOA approaches, 

there is a need for better standardization and design 

methodologies. Other aspects include: Services’ 

semantic annotation (focused on collaboration), dynamic 

(“on the fly”) service combination, intelligent planning, 

search, and integration of services, soft matching 

methods, etc. 

 Sustainable business models for the infrastructures (one 

of the main current obstacles for the development of the 

area). 

 Absorption of emerging computing paradigms. 

 Grid computing has been trying to be a kind of 

“bandwagon” that collects / integrates ideas from other 

areas but still offers a limited conceptualization of VO 

and corresponding business model. Nevertheless it 

includes some potentially useful mechanisms for 

resource management and a collaboration between the 

two communities could be useful. 

 As the area of mobile computing, WiMax, new mobile 

devices and infrastructures is developing, it is necessary 

to identify / create new opportunities for new pervasive 

collaborative environments. 

 RFID (radio frequency identification) may enable better 

real-time management in production and logistic 

networks for which a holistic approach is needed. 

  The Multi-Agent Systems area continues to be 

promising from a conceptual perspective but there is a 

need for more robustness in development environments 

for widely distributed systems. 

 

[Camarinha-Matos, 2007]

Tables summarizing the main ideas / trends.

These tables can include references 

or be accompanied by a short text where the references 

appear.

Examples ...
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Where to include it? – case of papers

Paper Title
Authors

Afillition

Abstract

1. Introduction

2. Literature review
3. Contribution A
4. Contribution B

5. ...
6. Conclusions
7. References

Paper Title
Authors

Afillition

Abstract

1. Introduction

2. Contribution A
3. Contribution B
4. ...

5. Related work
6. Conclusions
7. References

Case 1: Case 2:

This approach is used in those works that 

employ a strong theory / literature 

background on which the work is rooted on

This approach is used when the idea is 

to provide a basis for comparing and 

contrasting findings of the work
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Where to include it? – case of dissertation

Dissertation Title
Author

Abstract

Introduction / Motivation

State of the Art
Conceptual contribution
Developed Experiment / System

Validation
Conclusions and future directions
References
(Annexes)

Case 1

(The most common)

A strong literature 

review / state of the 

art section after the 

introduction (1 or 

more chapters)

Sporadic references 

can also be made 

along the text. 

Case 2

A shorter literature 

review / state of the 

art section after the 

introduction (1 short 

chapter) followed 

by...

Distributed sections 

of state of the art on 

different topics 

along the text

(namely when the 

work involves several 

topics)
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4. OTHER PRACTICAL ASPECTS
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Referencing styles

APA style

MLA style

Harvard style

Chicago style

http://www.citethisforme.com/guides
https://pitt.libguides.com/citationhelp

Conferences and journals usually provide their own style !

There are several referencing styles available

Examples:
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WORK BY ONE AUTHOR:

The most recent study...(Author, 1995) suggests that....

WHEN THE AUTHOR'S NAME IS PART OF THE SENTENCE:

In Author's (1993) study of....

WORK BY TWO AUTHORS:

Other researchers (Author1 and Author2, 1981) have suggested....

WORK BY THREE OR MORE AUTHORS:

White-lined bark beetles...(Author1 et al., 1992).

MULTIPLE WORKS BY THE SAME AUTHOR:

The circulatory system...has been described...by Author (1978, 1980, 1983).

MULTIPLE WORKS BY DIFFERENT AUTHORS:

Many different models have been proposed...(Author1, 1977, 1979; Author2, 1988; Author3, 1992).

Referencing styles ...

References are then 

listed alphabetically

Another case:

A frequent case:

References in brackets - [4], [12] 

In the end, references are 

listed according to the order 

of referencing in the text
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Organization of references

In case there are prescribed rules, follow them !

Additional tips:

The list of given references is closely tied to the literature review / state of the 

art section of the thesis / paper. 

Most examiners / reviewers scan your list of references looking for the 

important works in the field, so make sure they are listed and referred to.

Most examiners / reviewers, being experts with publications in the field, 

also look for their own publications … so, if they are in the topic area of your 

work list these too. 

When submitting to a journal ... editors also like to have citations to 

papers published by that journal (in order to increase their impact factor)!

How old / recent are the references?

All given references must be referred to in the main body of the thesis or 

paper. 

Organize the list of references either alphabetically by author surname 

(preferred), or by order of citation in the text (if no other rules are imposed). 

Although not so common, some thesis include the references at the end of 

each chapter (and not at the end of the thesis)
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Tools

www.library.american.edu/Help/tutorials/endnote/index.html

Some tools:

EndNote

ReferenceManager

ProCite

Biblioscape

Bibliographix

Mendeley

www.refman.com/

www.procite.com

www.biblioscape.com/biblioscape.htm

http://home.mybibliographix.com/

www.endnote.com

Lists of free tools:

http://mahbub.wordpress.com/2007/03/04/

comparison-of-free-bibliographic-managers/

http://en.wikipedia.org/wiki/

Comparison_of_reference_management_software

https://www.mendeley.com/
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Do not underestimate 

the needed effort !
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http://www.deakin.edu.au/library/findout/research/litrev.php

https://student.unsw.edu.au/getting-started-your-literature-review

http://www.slideshare.net/engCETL/writing-a-literature-review-handout

Further reading

http://www.inf.ufsc.br/~awangenh/kitchenham.pdf

http://userpages.uni-koblenz.de/~laemmel/esecourse/slides/slr.pdf

http://www.cin.ufpe.br/~in1037/leitura/Kitchenham%202010%20-%20tertiary%20study.pdf

On SLR:


