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Project management (PM) “has to be about delivering business benefit
through projects” (Morris, 2003). And it has been shown that organizations
have increasingly been using projects and programs to achieve their strategic
objectives since 1950s (Morris and Jamieson, 2004). Turner et al. (2013) state
that “more than 20% of global economic activity takes place as projects, and
in some emerging economies it exceeds 30%"” (Turner et al,, 2013). They have
also noted that “in many public and private organizations some operating ex-
penditures are also project-based. Project management makes an important
and significant contribution to value creation globally” (Turner etal, 2013).
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The origins of modern project management come from quantitative re-
search in planning-oriented techniques as an application of engineering
sciences and optimization theory, while more recently social scientists start-
ed to look at the organizational and behavioural aspects of project organi-
zations (Soderlund, 2004). Project management has been considered as an
academic field and one of the key management disciplines consisting of both
practical/empirical research and theoretical research (Kwak and Anbari,
2009), despite historical debate in the management education community
as to whether it is a practice or an academic discipline.

FOGUSED

* ABSTRACT -

This paper investigates the quantity and quality of worldwide research production in the field of project management over a
period of 35 years between 1980 and 2014 to advance our understanding of the evolution of project management as a field
of endeavour. We observed the evolution of this field by analysing not only the quantity of publications, but also their quality
(citations) per year and compared their growth trend in four periods to track the evolutionary trends over the last 35 years.
The results of our analysis confirm that project management research has changed profoundly from both a theoretical per-
spective and application perspective. It appears that over the four study periods, the understanding of project management
as aresearch and scientific field has broadened substantially to include human factors, strategy and organisational dynamics
and complexity management. Furthermore, the results of this study reveal that the focus of research and application fluctu-
ates across different industry sectors which is not static and perhaps demonstrates that evolution of project management is
still strong with innovations occurring virtually across all industry fronts and academia.
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Publications may be used as an indicator for the recent and actual develop-
ment of emerging technologies and or future potentials (Hullmann and Mey-
er, 2003). Presenting an overview of bibliometric studies on project manage-
ment research seems warranted. Finding the active parties (e.g. institutes,
countries) in this field and how the related research areas have evolved and
what its current status is, is considered central to this study. Having achieved
a historical perspective by applying a cross-time and multi-level analysis, we
have observed the evolution of this field by analysing publications’ quan-
tity and quality (citations) per year and comparing their growth trends in
four periods. In addition to publication level, we apply the same analysis
at institutes and country levels. In this paper, we identify and evaluate the
most productive countries and institutes in project management research.
Reviewing the literature on the development of the PM as an academic field
and the change of topics covered over time, reveals diverse and sometimes
contradictory results. It also broadly indicates that understanding of PM has
advanced from the original focus on the execution of projects and suggests a
paradigm shift in both theory and practice of PM.

The structure of the paper is as follows. In Section 2, we conduct a review of
the literature on the development of project management as a field of study
by reviewing the contributions from both academia and industry in this
field and its evolutionary trends over time. Our method of data gathering
and cleansing are explained in Section 3. The next section shows the analysis
of the data and discussions of the results. Section 5 identifies emerging areas
of research in the field and finally the paper ends with conclusions.

Kwak (2005) reviewed the literature to capture the history of modern proj-
ect management and identified four distinct periods: prior to 1958 (“Craft
system to Human Relations Administration”; 1958 - 1979 (“Application of
Management Science”); 1980 — 1994 (“Production Center: Human Resourc-
es”); and 1995 to 2002 (“Creating a new environment”). However, project
management (PM) has two faces, as a practice and or as an academic dis-
cipline, which both continue to grow and develop (Crawford and Pollack,
2007; Kwak and Anbari, 2009) but the main focus might shift from one to
another. Therefore, to study the field we will look at the literature on con-
sidering project management both as a practice and as an academic field.

This section investigates how professional practice and industry aspects of
PM has supported the development of PM as a field of study. The history of
PM as a practice / profession may go back to the time the pyramids in Egypt;
but development of concepts, tools and techniques, such as Programme
Evaluation and Review Technique (PERT), Critical Path Method (CPM), and
Work Breakdown Structure (WBS), in defence and construction industries
in 1950s has been seen as the starting point for the current PM as field of
endeavour and the advance of contemporary PM (Snyder and Kline, 1987;
Morris, 1997). Later professional organizations such as PMI (in 1969), APM,
IPMA and AIPM were formed signalling a new era to develop bodies of
knowledge (Turner etal, 2013).

Starting in the 1980s scholars and practitioners in the field of information
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technology and in particular software development industry showed inter-
est and supported the development of the field. Numerous researchers have
shown the involvement of these industries with the development of PM as a
field of endeavour: Betts and Lansley (1993), investigating papers published
in International Journal of Project Management between 1983 and 1992 (for
its first 10 years), found that these mainly reviewed practical experience and
literature. They also asserted that “by far the most frequently addressed in-
dustry was construction, followed by papers relating to the information and
service sector and the process industries” [p. 211]. Later;, Evaristo and van
Fenema (1999) stated that “the current knowledge based on the manage-
ment of projects emanates from large capital construction projects responsi-
ble for only 10% of the projects.” In the survey conducted by Pinto and Slevin
(1987a), the construction industry constituted 44% of the sample. Later
studies show involvement of other industries such as services or IT.

Themistocleous and Wearne (2000) identified construction (46%) and
services (30%) as the two main industry sectors in PM based on the top-
ic coverage in journals. In a later study White and Fortune (2002) reported
the portion of respondents to their survey as follows; over 25% from the IT
industry, 8% from engineering and 2% construction. We speculate that these
numbers might not be the real reflection of the involvement of industries as
a result of “the influence of sample choice on the results” (Crawford and
Pollack, 2007). Nevertheless these show the influence of new parties in the
development of PM field over time. This view is in line with the findings of
(Crawford and Pollack, 2007) who state: “Regardless of the ‘true’ breakdown
of project management amongst all industry sectors, it is clear from these
studies that project management practice is heavily influenced by research
emanating from the construction industry”

This section examines the development of the PM field of study and tracks
the change of topics covered over time using multiple approaches. Betts and
Lansley (1993) reviewed the articles published in International Journal of
Project Management (IJPM) during its first 10 years (1983-1992) and clas-
sified publications based on the industry sector, publishing countries, organ-
isations, and institution types (e.g. universities, private practice, public sec-
tor). A broad range of PM topics has been observed in variety of industries,
with construction being the leading industry. They also reported a lack of
appropriate progress for the development of fundamental theoretical basis
for the field. Later; Themistocleous and Wearne (2000) analysed the frequen-
cy of attention to PM ‘Body of Knowledge’ topics of the time in the papers
published in the IJPM from 1984 to 1998. They reported topics such as In-
formation management, risk management, project organisation and sched-
ule management were the most attended topics; while were paid very little
attention to business need and case, purchasing, marketing and sales, and no
attention to project close-out.

Morris (2000) examined the most popular topics in papers and book reviews
from IJPM, Project Management Journal (PM]) and PM Network between
1990 and 1999, and reported ‘project context’ as the main focus followed
by other topics such as procurement and the related areas of finance and
contracts, project success criteria, strategy and requirement management.
Urli and Urli (2000) conducted a scientometric analysis approach to identify
association of keywords in the PM related papers in the ABI-INFORM elec-

tronic database published within the period 1987-1996. Their results lead to presenting
the field of PM as three complementary categories: ‘project management tools’; ‘activi-
ty sectors’; and ‘particularities of project management’ (reflecting more on the areas of
computers, construction, and R&D).

Reviewing PM research journal articles, PMI conference proceedings, doctorate disserta-
tions published in English, and also US government research reports between 1960 and
1999, Kloppenberg and Opfer (2002) found that the focus had moved from development
and use of automated PM software (in 1970s) and tools to risk management and earned
value management (EVM) (in 1980s) and then to human resource aspects including team
building and leadership (in 1990s). They also reported that the main research themes
shifted from large government defence projects to commercial applications in construc-
tion, information systems, and new product development. They believe the shifts gave
PM an important strategic role in industry rather than just a corporate mitigation tool in
previous decades.

Soderlund (2004) suggested and discussed a number of research questions which schol-
ars in the project management field should emphasize in order to build middle-range
theories of different types of projects. Bredillet (2006) explored documents in the EBSCO
Business Source Premier Database searching the keyword ‘project management’ in ab-
stracts published from 1984 to 2004 and used co-word analysis to understand the main
trends in the PM field. He found that these trends focus on strategic management issues,
organizational issues (e.g., effective management, and/or use of resources and cost), cre-
ation of value for stakeholders, and technical issues. He concluded that PM field is becom-
ing more focused on the implementation of organisational strategy.

Crawford et al. (2006) identified trends in project management based on reviewing pre-
vious studies which have categorised PM topics. They determined some trends as the
significant PM topics if at least two studies identify the topics as significant. Their list of
significant trends (topics) based on previous studies include: context/environment; in-
formation management; leadership; monitoring and controlling; performance; planning;
procurement; project organisation; quality; risk; and scheduling. They also attempted to
expose more recent trends (the topics which have received more emphasis) within the
project management literature by investigating papers in the [JPM and PM] published
during 1994-2003, using keyword analysis and categorising 18 project management
main topics including 48 individual topics. They reported “synthesis of results revealed
that relationship management, resource management, time management, cost manage-
ment and risk management all displayed consistent significance throughout the study
period. However, by contrast, finalisation, scope and marketing tended to either be ig-
nored by writers in project management or identified as not being of significance. Project
evaluation and improvement and strategic alignment are both increasing in their signif-
icance to the field. Evidence also suggests that the significance of quality management
and interpersonal issues has peaked, and that while these issues have previously been
of interest to writers in the field, this interest is waning” (Crawford et al, 2006) (p. 183).

Hensman etal. (2004) reviewed the state of project management in Australia. They noted
4 major areas of focus. The first area was an attempt in the 1990’s to broaden project
management beyond the traditional areas of defence and construction and project de-
livery focus. Terms such as project-based organisations or management by projects and
project culture were used to imply a field that is much broader in its reach, models and
application areas than had been the case previously. Use of project management as a ve-
hicle to achieve organisational strategy and or create new products and services demon-
strated that project management principles were applicable in a variety of non-tradi-
tional areas but needed a major rethinking to unshackle it from the traditional rigidity of
delivering a capital project. Many authors contributed to this new broader understanding

of project management, including Firth and Krut (1991), Gareis
(1992), and Cleland (1994).

Lewis et al. (2002) found that in the “tough, dynamic, and de-
manding” world of new product development projects, tradi-
tional approaches proposing an either-or style of PM are no
longer appropriate. Maylor (2001) in reference to the globalised
and hyper competitive markets concluded that a new set of nor-
mative models of PM practice and performance are needed in
place of the traditional models. Project-based management has
been pivotal to success of many businesses particularly on the
face of rising uncertainty, stricter regulatory requirement and
changing stakeholder expectation (Jaafari, 2002).

The second area of focus places due emphasis on linking and
managing pre-execution (upstream) and execution (down-
stream) activities within a vastly extended project life cycle.
The move to extend the project life cycle beyond the execution
phase suggests that the traditional focus had been rather lim-
iting and in many instances inadequately reflected the critical
importance of upstream activities, including aligning the project
with the organisational strategy and meeting stakeholder needs
as opposed to purely focusing on the client and contractual obli-
gations in traditional execution driven approaches (Barnes and
Wearne, 1993, Manivong and Jaafari, 1999, Jaafari and Mani-
vong, 1999, Jaafari, 2001, Morris and Pinto, 2004).

The third area of focus is redefining project success criteria
as the traditional trio success measures: time (schedule), cost
(budget), scope (specification) were found to relate to the effi-
ciency of the execution process and thus incapable of adequate-
ly characterising the underlying value of the project. A number
of authors have thus defined success criteria as those that relate
to the commercial value, its life cycle performance and its envi-
ronmental and social impacts both positive and negative (Jaa-
fari, 1998, Jaafari and Vlasic, 1999, Maylor; 2001, Manivong and
Jaafari, 2000, Jaafari, 2000, Jaafari and Doloi, 2002).

A forth area of focus concerns human resource management
and socio-cultural and behavioural aspects of projects initially
explored by (Pinto and Slevin, 1987b, Slevin and Pinto, 1986). It
is now widely accepted that project managers need to learn not
only the science of project management but more importantly
the art of project management, the latter focusing on the human
factors. The recognition that social and behavioural skills are
important and can be learnt formally has come of late (Jaafari,
2003Db, Jaafari, 20033, Jaafari, 2003c). Behavioural side of PM is
now perceived as critical to project success as technical and pro-
cess management side (Winch, 2004, Thoms and Kerwin, 2004,
Magenau and Pinto, 2004).

Turner et al. (2013) conducted an extensive review of academ-
ic research literature on PM and organized the literature into
nine major schools of thought on the basis of the key premise
that drives each one. These are: optimization, modelling, gov-
ernance, behaviour, success, decision, process, marketing, and
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contingency schools of thought. Clearly there are overlaps between the re-
search topics of the nine PM schools and inevitable interactions (Kwak and
Anbari, 2009).

More recently Pollack and Adler (2015) reviewed PM related articles
considering the co-occurrence of keywords in the author keywords and
to identify the emerging and fading trends of PM field and found there
has been a shift in research articles in PM from “technical engineer-
ing” towards more “organisational” related studies by reporting recent
trends on keywords such as ‘environmental issues’, ‘strategic planning,
‘business and innovation’, ‘knowledge management’. Their approach ap-
pears similar to this study though they do not use a priori (predefined
classification) as template rather they let data to define the classification
(emergent classifications).

The literature broadly indicates that understanding of PM has enlarged
beyond the original focus on the execution of projects. A comparison of
state of play in the 1950’s to the current state of play implies a paradigm
shift in both theory and practice of PM. The literature review is broadly
supported by our bibliometric analysis described below.

To construct the database for this study, we extracted all publications that
contained “project management” in the titles or keywords or abstracts and
restricting to only journal articles published in English between 1980 and
2014 inclusive using Scopus. The records have been stored in a local applica-
tion (Abbasi, Altman, 2010) for further cleaning and analysis. Our database
consists of 20,574 publications from a variety of areas such as Engineering,
Business and Management, Computer Science, Social Sciences, Environmen-
tal Sciences, Energy, Medicine, Chemistry.

In order to understand the dynamics of the PM field we focused on the key-
words of the publications and compared the trends related to four different
periods: (1) 1980-1989; (2) 1990-1999; (3) 2000 - 2009; and (4) 2010-
2014. Scopus provides not only the authors’ keywords but also automatically
generates keywords for each publication using the words used in the title,
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1.1 Governance 2.1 Interpersonal skills 3.1 Integrative management 4.1 Accounting
Project management 2.1.1 Communication 3.1.1 Business case
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""" bfegee —~ ] __3.1.6 Stakefiolder management ~~~~'[4.4 Law
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1.2.1 Environment
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FIGURE 01. APM Body of Knowledge Framework (6 ed.) (adapted from: Association for Project Management of the UK.)
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abstract and also title of the references in an article,
known as index keywords. We merged these key-
words, removed duplicates and then applied these
in our analysis.

We selected the APMBoK framework categories,
i.e, Context, People, Delivery, Interfaces and their
sub-categories (Figure 1) to code the keywords
to create a map for academic publications and PM
practice. After a preliminary analysis we noticed
that some keywords could not be coded against
any of APMBoK categories; these had the common
theme of being a tool or methodology or technique.
So, we created ‘Tools’ as a new category. In order
to find the active industries in PM, we attempted to
identify the publications’ relevant industries (i.e.,
Civil and Built Environment, ICT, Product Develop-
ment, Process Plant, Health, Education, Environ-
ment, and Defence and Space) using a combination
of the relevant words. After coding the keywords of
publications with either the industries or the PM ar-
eas, we generated a report to obtain the number of
publications for each category and sub-categories
in APMBoK (including Tools) and also industries.
We then ran the reports to map the PM categories
against the industries to see which industries are
active in which PM area.

The most popular journals, and active countries in
PM have been identified in the following sections.
Further; the most important and dynamic sub-disci-
plines within PM research are shown based on the
frequency of publications and citations for a range
of keywords. Figure 2 represents the number of
publications per year over the 35 years period. The
overall trend shows a slow increase between 1980
and 2002 (except a bump in 1996) followed by a
rapid increase until 2008. Surprisingly the numbers
have dropped dramatically afterwards and remain
almost static since 2010.

Table 1 shows the coverage of articles in our corpus
and lists the journals in a descending order of num-
ber of publications for each time period and also the
overall 35 year period. As shown, in 2000s journals
such as IJPM, JCEM, IEEE-TEM and IEEE Software
have almost doubled their number of publications
compared to 1990s. In addition, journals such as
CME (Construction Management and Economics)
can be seen to be ranked 3rd in total but were not

1500
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FIGURE 02. Frequency of published journal papers per year
1980-1989 1990-1999 2000 - 2009 2010-2014 1980-2014
Journal Name # Pub| Journal Name #Puly Journal # Pub| Journal Name |# Pub| Journal Name [# Pub
1 | UPM 14 | 1ypm 292 | IJPM 62 | IPM 428 | UIPM 1497
2 | JCEM 73 | JCEM 171 | JCEM 53 | JCEM 203 | JCEM 985
3 | IME 32 | IME 135 | CME 29 | CME 162 | CME 460
4 | IEEE-TEM 29 | EJOR 94 | JME 14 | pm) 129 | JME 380
5 | Comp & Indust| 17 | IEEE Software 64 | AIC 11 | AlIC 81 | EJOR 241
6 | TRR 15 | IEEE-TEM 59 | IEEE 10 | JME 69 | IEEE-TEM 216
7 | JInst. Eng. - India 14 | Railway  Gazet§ 56 | EJOR 10 | ECAM 43 | AIC 215
8 | Info. & | 14 | TRR 56 | IEEE-TEM 10 | JCompCivil Eng 37 | IEEE Software| 191
9 | Software Eng | 14 | IJHydDam 56 | ECAM 99 | ExpSysApp 36 | JPIEEP 157
10 | Data Processing 13 | Military 42 | JPIEEP 86 | JCivEngMgt 33 | ECAM 142

TABLE 01. Number of publications based on the source (journal names')

1. JIPM: Journal International Project Management
JCEM: Journal of Construction Engineering and Management
JME: Journal of Management in Engineering
CME: Construction Management and Economics
AIC: Automation in Construction
TRR: Transportation Research Record
EJOR: European Journal of Operational Research
IEEE-TEM: IEEE Transactions on Engineering Management

ECAM: Engineering Construction and Architectural Management
JCivEngMgt: Journal of Civil Engineering & Management
JCompCivilEng: Journal of Computing in Civil Engineering
ExpSysApp : Expert Systems Applications

JPIEEP: Journal of Professional Issues in Eng Education and Practice
IJHydDam: International Journal of Hydropower & Dams

J Inst. Eng: Journal of the Institution of Engineers (India): Civil
Engineering Division

so active during the first three periods though it was first published in 1983. Further investigation

revealed that CME increased the number of publications per year in 2000s. We suspect that the in-

creased publication rate can partially explain the sharp increase of the number of publications be-
tween 2003 and 2008 in Figure 1.

Table 2 shows the top 20 productive countries in the PM field of study for the four periods of study
and also the overall number of publication over the 35 year time period. As shown and expected the

developed countries with high reputation universities such as the USA, and the UK were among the

top 5 countries that produced more PM-related articles in journals during all the periods. However,

the ranking of other countries does not follow a clear trend. For instance, China which ranked 12th

and 18th respectively during the first two periods jumped to 6th and then 3rd respectively over the

last two periods. The biggest surprises are actually for the last period as there are countries such as

Iran and Malaysia which were not among the top 20 productive countries over the past 30 years but
were ranked 8th and 14th respectively during the 2010-2014.

The data shows an exponential increase in the number of publications for most of the countries in

the sample. For instance, US institutions were publishing about 25 publications per year on aver-

age during 1980s while the number has elevated to more than 300 publications on average per year
during 2000s and about 200 during 2010-2014.

Although five industry-based institutes (i.e. Philips Research, Alcatel-Lucent Bell Labs, Manufacturing

Systems, Siemens AG, and Merck & Co., Inc.) can be listed among top 20 productive institutes in the

field of PM in 1980s but no industry is among the top of the list afterwards except IBM only during

1990s. This may suggest that industry played an important role in pioneering the development of

this field by producing academic publications in journals while originally only few universities were

involved in project management research.
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ABLE 02. Number of publications based on countries of the authors

S5 o 1980-1989 1990-1999 2000 - 2009 2010-2014 1980-2014

Country # Pub | Country # Country # Country # Pub | Country # Pub
1 USA 248 | USA 1458 | USA 3127 | USA 1028 | USA 5861
2 UK 92 | UK 527 | UK 1445 | UK 485 | UK 2549
3 | Canada 23 | Canada 173 | Germany 556 | China 389 | Canada 991
4 Germany 22 | Germany 105 | Canada 555 | Australia 347 | Australia 937
5 India 15 | Japan 84 | Australia 512 | Canada 240 | China 863
6 | Netherlands 13 | Australia 75 | China 443 | Taiwan 201 | Germany 844
7 | Denmark 8 | Netherland 64 | France 371 | Germany 161 | Taiwan 585
8 | Israel 8 | Hong Kong 55 | Hong Kong 366 | Iran 132 | Netherlan 558
9 | Switzerland 6 | India 54 | Taiwan 355 | Netherland 131 | Hong 550
1 | Japan 5 | Italy 47 | Netherland 350 | Hong Kong 127 | France 543
1 Sweden 3 | France 45 | ltaly 323 | France 125 | Italy 470
1 | china 3 | Israel 42 | Sweden 292 | Sweden 109 | Sweden 440
1 Italy 3 | Singapore 41 | Spain 290 | Spain 102 | Spain 409
1 Australia 3 | Switzerland 37 | Japan 254 | Malaysia 101 | Japan 389
1 Brazil 2 | Sweden 36 | India 219 | India 99 | India 387
1 | France 2 | Taiwan 29 | South 202 | South 97 | South 315
1 Greece 2 | Denmark 28 | Finland 186 | Italy 97 | Finland 306
1 | New 2 | China 28 | Singapore 179 | Finland 92 | Singapore 298
1 | Norway 2 | Finland 27 | Switzerland 149 | Singapore 76 | Switzerlan 235
2 Portugal 2 | Turkey 26 | Greece 137 | South Africa 73 | Turkey 225

1980-1989 1990-1999 2000 - 2009 2010-2014 1980-2014

Keyword #P | Keyword #P | Keyword #P | Keyword #Pu Keyword #Pu
1 | Management 20 | Scheduling 29 | Construction mgt| 33 | Construction mgt| 20 | Construction mgt.| 55
2 | Planning 17 | Planning 28 | Construction 30 | Risk managemen{ 11 | Construction 41
3 | Management 12 | Construction 27 | Risk mgt. 18 | Construction 10 | Risk it| 32
4 | Data processing 12 | Management | 24 | Scheduling 14 | Construction 99 | Construction 24
5 Software 7 | Project 23 | Knowledge mgt. | 13 | Production 85 | Scheduling 23
6 | Systems 7 | Project planning 21 | Simulation 13 | Simulation 73 | Simulation 22
7 Scheduling 6 | Simulation 20 | PD 12 | Knowledge mgt. | 68 | Knowledge mgt. 20
8 | Risk analysis 6 | Risk mgt. 19 | Construction 11 | Project success 62 | Innovation 17
9 | Software 6 | software PM 19 | Innovation 10 | Innovation 62 | PD 16
1 | Expert systems 6 | Risk 18 | Optimization 91 | Project 61 | Production 15
1 | Organization 6 | Construction 16 | design 89 | Scheduling 55 | M. 1ent 15
1 | Organization 6 | Heuristics 15 | NPD 78 | IT 53 | design 13
1 | Prototyping 5 | quality 15 | Productivity 78 | Management 48 | Optimization 13
1 | training 5 | PERT 14 | Managing project| 76 | Project 47 | Planning 13
1 | Forecasting 5 | training 14 | Decision makin | 75 | Case study 47 | Productivity 13
1 | software project | 4 | PD 13 | Case study 73 | Sustainability 46 | Case study 13
1 | Control systems 4 | Evaluation 13 | Management 71 | Performance 46 | IT 12
1 | Decision-making 4 | Integration 13 | Production 71 | Critical-success | 44 | Decision making | 12
1 | Performance 3 | Risk analysis 12 | Inf. Systems 68 | Complexity 44 | Project scheduling] 12
2 | Systems analysis 3 | design 12 | Info. mgt. 68 | Leadership 44 | Project planning | 11

TABLE 03. Most frequently used author keywords based on number of publications

1980-1989 1990-1999 2000 - 2009 2010-2014 1980-2014

Keyword #Pu | Keyword #Pub | Keyword #Pu | Keyword #Pu Keyword #Pub
1 Scheduling 196 | Case study 1789 | Construction mgt, 633 | Construction mgt. 129 | construction mgt. 7841
2 Performance 174 | 1S research |1g63 | Construction 631 | production plannin| 822 | Construction industry | 6992
3 | Project 173 | ethnography  |1663 | Risk mgt. 496 | Risk mgt. 635 | Risk mgt. 6393
4 | Success 167 | Interpretivist 11663 | Knowledge mgt. | 324 | Construction 613 | Scheduli 3981
5 Lagrange 155 | Critical 1663 | Innovation 307 | construction 509 | Construction 3762
6 Integer 155 | Hermeneutics [1663 | Scheduling 298 | knowledge mgt. | 464 | Knowledge mgt. 3717
7 | User 125 | Field study 1663 | PD 285 | project success | 446 | Product devel 3570
8 Software 120 | Performance 910 Critical success faq 285 | Project performand 416 | Case study 3472
9 Software 114 | Parallel 854 Construction 281 | project 390 | Innovation 3382
10 | Life cycle 104 | MPI-2 854 Simulation 207 | simulation 373 | Critical success factors| 3209
11 | Management |66 | Mpj 854 | NPD 204 | sustainable 323 | Project scheduli 2758
12 | Project 65 | Portability 854 | Project scheduling 200 | |T 319 | Simulation 2743
13 | System design |g5 Benchmark 854 Managing project{ 195 | Project Portfol 317 | performance 2371
14 | Risk analysis 62 | Risk mgt. 777 | Uncertainty 186 | Critical succel 310 | NPD 2339
15 | Systems 61 | PD 593 | Software 179 | complexity 302 | Productivity 2316
16 | Cost overrun 60 software 567 Optimization 175 | sustainability 296 | Project success 2299
17 | Development 60 | Scheduling 549 Learning 174 | Leadership 295 | Uncertainty 2288
18 | System dev. |0 software PM 546 Productivity 171 | case study 291 | Change mgt. 2251
19 | Developmt 60 | Project 533 | Decision making | 167 | change mgt. 280 | IT 2163
20 | System  dev. |6y | Methodology |494 | IT 163 | China 262 | Learning 2161

TABLE 04. Most cited author keywords
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In order to identify the trends during the develop-
ment of the project management field, we used the
keywords listed for each publication. Our assump-
tion is that the more a keyword is used in publica-
tions the more it characterises its importance in
publications of the period under consideration.
Thus, we have used keyword frequency to deter-
mine the main focus of the research conducted by
the scholars and practitioners during each period
and how the field has evolved (developed) over
time. Table 3 shows the top 20 keywords that have
been used frequently during the four time periods
and the overall 35 years.

The results show that the prime focus was on soft-
ware/IT industry and or quantitative management
of projects (e.g. tools and optimisation techniques,
and estimation methods) during 1980s and 1990s.
The focus seems to have shifted to construction in-
dustry, risk management and soft skills (e.g. inno-
vation, leadership, and knowledge management)
since 2000s.

It has been commonly accepted in scientometrics
and bibliometrics literature that the number of ci-
tations a publication receives reflects the quality of
that publication (Abbasi and Jaafari, 2013). Num-
ber of citations is thus a proxy for measuring the
importance and influence of the published work.
Therefore, we have repeated the analysis by listing
the number of top keywords which are cited most
frequently instead of keywords repeated in more
publications. Table 4 shows the author keywords
of PM publications and the sum of citations each
keyword has received. It reflects almost similar
trends to the frequency of keywords in Table 3.

Due to space limitation Tables 3 and 4 list the top
20 keywords; clearly we will miss a more exten-
sive range of keywords due to this limitation. To
analyse further the topics in PM, we attempted to
code the keywords using APMBoK framework cat-
egories and subcategories (presented in Figure
1) and also list of industries. As shown in Table 6,
Civil-Built Environment has been the most produc-
tive industry during the 35 years with 1,630 publi-
cations followed by ICT, Product Development and
Environment with 1048, 642, and 454 publications
respectively. ‘Context” has received the most atten-
tion in most of publications followed by ‘Delivery’
and ‘Tools’ except for ICT with more focus on ‘Tools),
Health and Defence - Space on ‘Delivery, and Edu-
cation on ‘People’.

Industry vs. APMBoK areas (plus Tools) APMBoK areas (plus Tools) vs. Industry

Industry/APMBoK areas Publication Count APMBoK areas/Industry Publication Count
Civil-Built Environment 1630 1. Context 1818
1. Context 801 Civil-Built Environment 801
3. Delivery 367 Environment 297
6. Tools 219 ICT 272
4. Interfaces 138 Product Development 246
2. People 105 Process Plant 120
ICT 1048 Education 41
6. Tools 417 Health 37
3. Delivery 312 Defence-Space 4
1. Context 272 3. Delivery 1045
2. People 43 Civil-Built Environment 367
4. Interfaces 4 ICT 312
Product Development 642 Product Development 133
1. Context 246 Process Plant 95
6. Tools 191 Health 72
3. Delivery 133 Environment 50
2. People 51 Defence-Space 15
4. Interfaces 21 Education 1
Environment 454 6. Tools 967
1. Context 297 ICT 417
6. Tools 66 Civil-Built Environment 219
3. Delivery 50 Product Development 191
4. Interfaces 21 Environment 66
2. People 20 Process Plant 24
Process Plant 273 Health 21
1. Context 120 Education 15
3. Delivery 95 Defence-Space 14
6. Tools 24 2. People 319
4. Interfaces 21 Civil-Built Environment 105
2. People 13 Product Development 51
Health 230 Education 50
3. Delivery 72 ICT 43
4. Interfaces 69 Health 31
1. Context 37 Environment 20
2. People 31 Process Plant 13
6. Tools 21 Defence-Space 6
Education 110 4. Interfaces 281
2. People 50 Civil-Built Environment 138
1. Context 41 Health 69
6. Tools 15 Process Plant 21
4. Interfaces 3 Product Development 21
3. Delivery 1 Environment 21
Defence-Space 43 ICT 4
3. Delivery 15 Defence-Space 4
6. Tools 14 Education 3
2. People 6 Grand Total 4430
4. Interfaces 4
1. Context 4
Total 4430

TABLE 05. The frequency of publications for coded Industry and PM area keywords

As expected from the high number of publications, in almost all the PM areas Civil-Built Environ-
ment ranked as number one in terms of the number of publications, (except for “Tools’ which ICT
has the most records) but interestingly Environment and Health are ranked second for ‘Context’
and ‘Interfaces’ respectively despite their low number of publications compared to other industries
such as ICT and Product Development.

In order to show the trend over time we have split
the analysis over the four periods of time as shown
in Table 6. The data is presented in a descending
order of publication count for each industry and
also PM areaq, as a proxy for the focus of the indus-
try and PM areas applied for studying that industry
in each period of time. We only presented the per-
centage values and data bars for industries and PM
areas with the publication count of more than 5%
of all the publications for that period.

As can be seen from Table 6, Product Develop-
ment (PD) has been found as the most popular
industry referred to in 1980s followed by Civil
and Built Environment (C-BE) and ICT, all having
strong existence in the PM literature (i.e., relative-
ly high number of related research activities). Al-
though the same 3 industry groups are in the top
of the list for all four periods, their order changes:
ICT jumped from the third in 1908s to the first
rank in 1990s and 2000s and C-BE became the
first between 2010-15, followed by ICT. Other
noteworthy findings are Process Plant (PP) and
Environment industries getting reasonable atten-
tion since 1990s and Health after 2010.

Comparing the use of different PM areas (using the
APMBOoK framework), we found that each industry
has had its own unique focus and understanding
of PM. For example, C-BE related publications fo-
cused more on ‘Context’ and ‘Delivery’ aspects of
PM during all the periods and it was the case in all
other industries in 1980s and 1990s except in ICT
and Education. ICT-related publications tended
to focus more on ‘Tools’ and ‘Delivery’ areas since
1990s onward.

In order to uncover the development of the project
management field and also understand how it has
evolved over time, we constructed a database com-
prising information on 20,574 journal articles for
a period of 35 years from 1980 to 2014. Unlike the
majority of previous studies we did notlimit our data
sets to specific journals or conferences.

Using publication data, we presented an overview
of bibliometric studies, which traced the emergence
of “project management” research areas. Our study
demonstrates how scientific and applied research in
project management has evolved over a 35-year time
span. Following from Hullmann and Meyer (2003) it
is safe to assume that the findings indicate the recent
and actual development of research areas as well as
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1980 - 89 1990 - 99 2010- 14
Product Development (439) [375<[ICT (1316) 345/ ICT (2610) Civil-Built Environment (1630] 373
1. Context (376) =223 3. Delivery (478) 123| 6.Tools (1206) zlays 1. Context (801} 18%
1 3. Delivery (38) 6. Tools (459) 12%| 3. Delivery (761) ]Sis 3. Delivery (367) 2%
6. Tools (15) 1. Context (339) g%| 1. Context (537) ] 6% 6.Tools (219)
2 People (10) 2 People (34) 2. People (100) 4 Interfaces (138)
4 Interfaces (G) 4 Interfaces (6) 2. People (105)
Civil-Built Environment (325) 273 | Product Development (927) |24:: |Product Development (2214) @ ICT (1048) 243
1. Context (212) 18| 1 Context (741) 19%| 1. Context [1505) 53 6. Tools (417) 9%
2 3. Delivery (84) 73%( 3. Delivery (97) 6. Tools (320) 3. Delivery (312} 7%
6. Tools (21) 6. Tools (60) 3. Delivery (269) 1. Context (272) B%
2. People (&) 2. Peaple (27) 2. People (66) 2. People (43)
4 Interfaces (2) 4 Interfaces (2) 4 Interfaces (54) 4 Interfaces (4)
ICT (274) 233 Civil-Built Environment (723) 133:|Civil-Built Environment (1945) Product Development (642) 123
1. Context (106) 93| 3. Delivery (345) 9%| 1. Context (203) E-D;s 1. Context (246) E%
3 3. Delivery (87) 7%| 1. Context (239) 6%| 3. Delivery (595) [| 6% 6. Tools (191)
6. Tools (72) g%| 6. Tools [65) 6. Tools (241) 3. Delivery {133)
4 Interfaces (6) 2 People (42) 4 Interfaces (119) 2 People (51)
2. People (3) 4, Interfaces (32) 2. People (87) 4. Interfaces (21)
Process Plant (50) Process Plant (359) 3 |Environment (1095) '75 Environment (454) 105
1. Context (23) 1. Context (163) 1. Context (613) DE':S 1. Context (257) 7%
a 3. Delivery (20) 3. Delivery (148) 6. Tools (259) 6. Tools (BB)
6. Tools (4) 6. Tools (22) 3. Delivery (94) 3. Delivery (50)
2. People (2) 4. Interfaces (17} 4. Interfaces (79) 4. Interfaces (21)
4 Interfaces (1) 2 People (9) 2. People (50) 2 People (20)
Environment (44) Environment {303) 23| Process Plant {920) E-a'rs Process Plant (273) g%
1. Context (32) 1. Context (215) e%| 1 Context (419) 1. Context (120)
5 3. Delivery (9) 6. Tools (42) 3. Delivery (320) 3. Delivery (95)
6. Tools (2) 3. Delivery (37) 6. Tools (103) 6. Tools (24)
4 Interfaces (1) 4 Interfaces (5) 4 Interfaces (52) 4 Interfaces (21)
2 People (4) 2. People [26) 2. People (13}
Health (29) Health (123) Health (415) Health (230) 5%
3. Delivery (15) 3. Delivery (64} 3. Delivery (156) 3. Delivery (72)
6 1. Context (12) 1. Context (30) 4. Interfaces (B9) 4 Interfaces (69)
2. People (1) 2. People (1B) 1. Context (69) 1. Context (37)
6. Tools (1) 6. Tools (&) 6. Tools (57) 2. People (31)
4 Interfaces (5) 2. People (44) 6. Tools (21)
Defence-Space (21) Defence-Space (72) Education (137) Education {110)
1. Context (14) 3. Delivery (37) 2. People (60) 2 People (50)
7 3. Delivery (&) 1. Context (19) 1. Context (39) 1. Context (41)
6. Tools (1) 2 People (7) 6. Tools (29) E. Tools (15)
6. Tools (7) 4. Interfaces (5) 4. Interfaces (3)
4 Interfaces (2) 3. Delivery (4) 3. Delivery (1)
Education (6) Education {19) Defence-Space (128) Defence-Space (43)
1. Context (2} 2 People (7} 3. Delivery (60) 3. Delivery (15)
3 3. Delivery (2) 1. Context (5) 6. Tools (26) 6. Tools (14)
6. Tools (2) 6. Tools (4) 1. Context (20) 2. People (6)
3. Delivery (3) 2. People (20) 1. Context (4)

TABLE 06. Ranking the most frequently studied Industries and PM areas
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their future potential applications in the field
of project management.

There is no doubt that PM as a field is grow-
ing rapidly; not only through the number of
publications in academia but also member-
ship in professional bodies. The range and
diversity of keywords extracted from the
selected publications demonstrate a widening
of perspective and development of new di-
mensions of the field of project management
with ramifications for both research and
practice. The growth in research activities
over the study period broadly correlates with
the growth in the number of practitioners
joining professional associations in this field,
presumably to widen their perspective and
acquire new sKills. As an illustration, PMI
membership grew from about 334,000 in
2010t0 445,000 in 2014. Our findings support
earlier findings by Crawford etal. (2006) that
project management as a field of endeavour
has experienced step changes rather than
incremental development. It is too early to
assume that PM has entered its maturity phase
even though the number of publications have
plateaued post 2010.

A broad overview of Tables 2-7 highlight
that the more developed a country is the
more diverse is the range of industries and
applications of PM. Whereas in the past PM
was closely associated with the civil and built
environment and the defence industries,
nowadays it is in common use in all service
industries and government programs.

Our findings show profound changes in the PM
asafield of endeavour from both a theoretical
perspective (e.g. PM areas) and application
perspective (e.g. host industries). We have
shown that the focus of research and appli-
cation fluctuates across different industry
sectors but this is not static and perhaps
demonstrates that evolution of PM is still
strong with innovations occurring virtually
across all industry fronts and academia.
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