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Abstract 20 

The rapid growth of construction megaprojects worldwide has triggered a growing number of papers 21 

published in this area in the past two decades, suggesting that construction megaproject management 22 

has become an emerging area in the field of Construction Engineering and Management (CEM). This 23 

study aims to investigate the status and the trends in megaproject research by conducting a structured 24 

literature review. Eighty-five relevant articles identified from eight peer-reviewed CEM journals 25 

between 2000 and 2010 were analyzed based on the number of articles published annually, 26 

institutional and regional contributions, citations, and categorization of research interests and 27 

methodologies. Analysis results indicated that developed countries, such as the UK, the US, and 28 

Australia, have enjoyed significant advantages in megaproject research because of their longer 29 

experience, meanwhile, megaproject research in developing countries, such as Russia, India, Turkey, 30 

This is the Pre-Published Version.



 2 

and Vietnam, remains weak or lacking. These results also revealed that many theory-based findings 31 

have been reported in five sub-areas, namely, construction and site management, cost and schedule 32 

management, risks analysis and management, innovation and utilization of information technology, 33 

and leadership and professional development. The sub-areas of organization and stakeholder 34 

management, project planning and procurement, and project monitoring and control remain to be 35 

promising domains for future research, particularly in developing countries which have yet to 36 

develop a research tradition. Incorporating the complexity theory and institutional theory as the 37 

theoretical foundation in these sub-areas can further develop megaproject research through 38 

strengthened global collaboration in the future. 39 

Keywords: construction megaproject management; literature review; complex project 40 

management; institutional theory. 41 

 42 

Introduction 43 

Rapid global urbanization has triggered another round of investment boom in construction 44 

megaprojects. From 1990 to 2008, the global urban population grew at an annual rate of 2.2% 45 

(World Bank 2010). Thus, the ever-increasing demand for infrastructure, primarily in developing 46 

countries, yielded huge investments in urban and infrastructure megaprojects, such as in water and 47 

sewage, electricity, transportation, and telecommunications. Major developing countries are 48 

predicted to invest another USD 22 trillion in infrastructure from 2008 to2017 (Fig. 1) (Economist 49 

2008). Meanwhile infrastructure systems in major developed countries have deteriorated and are 50 

under renewal (Scott et al. 2011). Thus, a global megaproject boom is under way (Economist 2008).  51 

(Please insert Fig.1 here) 52 
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Since the early 2000s, construction megaprojects have become an emerging area in the field of 53 

Construction Engineering and Management (CEM). This emergence originated from research 54 

initiatives on the issues of megaproject investment in the urban US during the 1950s and 1960s 55 

(Altshuler and Luberoff 2003). These issues received increased attention from the academic 56 

community, as civic and infrastructure megaprojects continued to grow in major developed countries 57 

since the 1970s, and later emerged in developing countries (Merrow 1988; Flyvbjerg et al. 2003). 58 

Flyvbjerg et al. (2003) observed that megaprojects in developing countries also face risks, such as 59 

cost overruns, safety incidents and quality defects, similar to those in developed countries. Thus the 60 

management of megaprojects is a global challenge common to both developed and developing 61 

countries.  62 

The fast growth of megaprojects worldwide has been accompanied by a growing number of 63 

relevant papers published in peer-reviewed CEM journals.  This paper aims to review megaproject 64 

literature in the CEM field between 2000 and 2010 (inclusive), assess the state of megaproject 65 

research, and identify future trends in this area. This paper aims to address the following questions: 66 

1) What was the coverage of megaproject research published in CEM journals from 2000 to 2010? 67 

2) What did authors from different countries (regions) contribute to megaproject research in the 68 

same period? 69 

3) How did the interests, methodologies, and research trend of megaproject-related papers evolve in 70 

this period? 71 

 72 
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Definition of Construction Megaprojects 73 

Viewpoints of Governments and Industries 74 

Construction megaproject is a social construct referring to a large-scale and complex construction 75 

project (Altshuler and Luberoff 2003). Most definitions of megaprojects are provided by 76 

governments and industry directives. One of the most widely-accepted definitions is that given by 77 

the US Department of Transportation: a megaproject is a project with at least a USD 1 billion budget 78 

(DTOIG 2001). The US Federal Highway Administration (FHA) later gave a detailed definition of 79 

megaprojects:  80 

“major infrastructure projects that cost more than 1 billion USD, or projects of a 81 

significant cost that attract a high level of public attention or political interest because of 82 

substantial direct and indirect impacts on the community, environment, and state budgets” 83 

(Capka 2006). 84 

The project cost threshold of USD 1 billion is increasingly advocated worldwide as the key 85 

criterion for defining a megaproject (Flyvbjerg et al. 2003; van Marrewijk et al. 2008). In European 86 

Union countries, the International Project Management Association (IPMA) (2011) designated a cost 87 

threshold of EUR100 million as the basis for defining megaprojects across all industries.  88 

“Major project” or “major program(me)” is another term frequently used to define large public 89 

projects in several countries, such as the US, the UK, and China. These items are sometimes used 90 

interchangeably with “megaproject” (Haynes 2002). Even in the US, where megaprojects originated, 91 

the FHA designated “major project” as a separate category and megaproject as its sub-category in a 92 

new act, Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users, which 93 

took effect in 2005. Thus, a major project is defined as “a project with a total estimated cost of USD 94 
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500 million or more that is receiving financial assistance” (FHA 2005). South Korea also adopted 95 

this threshold in defining an urban renewal megaproject (Hyun et al. 2009). In China, major national 96 

projects usually involve government-funded projects approved by the National Development and 97 

Reform Commission (NDRC), with a total investment of RMB 5 billion, or approximately USD 754 98 

million [National Development and Plan Commission (NDPC) 2002; NDRC 2004]. This amount is 99 

near the widely accepted USD 1 billion megaproject threshold.  100 

Flyvbjerg (2009) estimated the cost of a megaproject to be within the range of USD 500 million 101 

to 1 billion when specific factors, such as scale, economy, and income, are considered. However, this 102 

cost threshold only applies to major developed countries, because its application may be difficult for 103 

several developing countries whose GDPs are only a few billion US dollars. Thus, the relationships 104 

between the megaproject cost threshold and GDP in the above countries were further examined in 105 

terms of cost-GDP ratios (Table 1). Most megaproject cost-GDP ratios are between 0.01% and 0.02%. 106 

Therefore, 0.01% of GDP is suggested worldwide as a reasonable criterion to replace Flyvbjerg’s 107 

(2009) criterion in defining megaprojects. 108 

(Please insert Table 1 here) 109 

 110 

Viewpoints of Academics 111 

Construction megaprojects intrinsically exhibit highly complex characteristics and are theoretically 112 

viewed as complex projects. The management of complex projects originated from complexity 113 

theory (Whitty and Maylor 2009), a well-known physical theory developed by the Santa Fe Institute 114 

in the 1980s to solve complex real-world cross-discipline problems, such as those in astronomy, 115 

biology, and economy (Waldrop 1992; Ziemelis 2001). This theory has been applied to project 116 
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management since the late 1990s (Baccarini 1996; Williams 2002). A growing number of complex 117 

projects are emerging nowadays because of the increasing complexity in project scope and 118 

environment (Fiori and Kovaka 2005; Remington and Pollack 2007). Complex projects can be 119 

viewed as complex systems formed from many components with emergent behavior. One of the most 120 

popular frameworks for complex projects is that provided by Remington and Pollack (2007). In this 121 

framework, project complexity is classified into four categories, namely, structural, technical, 122 

directional, and temporal complexity.  123 

A megaproject is a typical example of a complex project (Remington and Pollack 2007). Thus, 124 

the theory on complex project management can be applied to megaproject research as well. Fiori and 125 

Kovaka (2005) developed a five-criterion framework to define megaprojects: cost, complexity, risk, 126 

ideals and visibility. Case studies of six megaprojects constructed in the US, Japan, and Taiwan that 127 

used this framework revealed that construction megaprojects are primarily characterized by huge 128 

cost, high complexity and uncertainty. Brockmann and Girmscheid (2007) further categorized the 129 

complexity of megaprojects into three groups: task, social, and cultural complexity. Bruijn and 130 

Leijten (2008) provided a similar framework by citing technical complexity, social complexity, and 131 

complexities from implementation management to define the complexity of megaprojects. 132 

A megaproject can also refer to a program that includes two or more projects and requires close 133 

cooperation among these projects (Archibald 2003). Shehu and Akintoye (2010) noted that a 134 

construction megaproject is a typical example of a program in the construction industry. Remington 135 

and Pollack (2008) stated that programs can also be typical forms of complex projects. 136 

  137 
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Research Methodology 138 

This work adopted a structured method advocated by Ke et al. (2009) to identify and assess the major 139 

outputs of megaproject research published in peer-reviewed journals. The entire research process 140 

included three phases.  141 

In Phase 1, comprehensive exploratory desktop searches were conducted through the Web of 142 

Science (WoS) and Scopus search engines to identify the peer-reviewed journals with the most 143 

number of megaproject articles published in the CEM field. These search engines are the world’s 144 

largest web sources of peer-reviewed literature, covering over 10,000 journals. Based on the 145 

abovementioned definitions of construction megaprojects, the common keywords of “megaproject,” 146 

“mega project,” “large project,” “major project,” and “complex project” were used in the 147 

“title/abstract/keyword” field under the “engineering, environment, energy, and business” sub-area of 148 

the search engines. Six journals in the CEM field were identified as the journals with the most 149 

megaproject articles published. These journals include the International Journal of Project 150 

Management (IJPM), Journal of Construction Engineering and Management (JCEM), Construction 151 

Management and Economics (CME), Proceedings of the Institution of Civil Engineers- Civil 152 

Engineering (PICE-CE), Leadership and Management in Engineering (LME), and Project 153 

Management Journal (PMJ). Most of these journals were among the top eight journals in Chau’s 154 

(1997) ranking. Two journals from this ranking were also added to our list of selected journals: 155 

Engineering, Construction and Architectural Management (ECAM) and Journal of Management in 156 

Engineering (JME).Thus, the final list of target journals includes eight peer-reviewed construction 157 

journals: IJPM, JCEM, CME, PICE-CE, LME, PMJ, ECAM, and JME. 158 

In Phase 2, megaproject articles in each selected journal were thoroughly searched. Two other 159 
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databases, namely, EBSCO (for PMJ) and Informaworld (for ECAM), were because the Scopus and 160 

WoS did not contain a full record of papers published in PMJ and ECAM between 2000 and 2010. A 161 

total of 85 articles from 2000 to 2010 were identified as valid from the eight selected journals.  162 

In Phase 3, the 85 articles were quantitatively analyzed to determine their contribution by year, 163 

country, author, institution, and citation. The scoring method developed by Howard et al.’s (1987) 164 

was used to assess the contribution value of each author in multi-authored articles. In this method, 165 

the credit of authors listed in the same article is calculated based on the order of authorship, as shown 166 

in Eq. (1): 167 

1

1.5

1.5

n i

n n i

i

Score









                    (1) 168 

where n is the number of authors in the article; and i is the order of the specific author.  169 

The detailed score matrix for the authors is provided in Table 2. This scoring method was also 170 

adopted by Ke et al. (2008) and Hong et al. (2012). 171 

(Please insert Table 2 here) 172 

 173 

Citations of journal articles were used as a key index to assess research quality (Hong et al. 174 

2012). Given that both Scopus and WoS did not cover all 85 articles identified in the eight selected 175 

journals, Google Scholar was used to determine the citation status of the journal articles identified. 176 

Although Google Scholar only provides an indirect citation report, its powerful search function is a 177 

simple yet thorough channel used to acquire such citation reports. Research interests and methods 178 

were then categorized to identify their evolutions in the past decade, and the relationships between 179 

research topics and methods were examined. Future research directions were also discussed. 180 

http://lib.polyu.edu.hk/databases/informaworld
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Although these analyses do not provide all the details on the 85 megaproject papers, they present an 181 

overall picture of megaproject research from 2000 to 2010, and thus are expected to guide and 182 

benefit future research. 183 

 184 

Discussions of Search Result 185 

Annual Productivity of Construction Journals based on Megaproject Articles 186 

The total number of megaproject articles identified by Scopus and WoS in Phase 1 was 685 and 200, 187 

respectively. Scopus identified a greater number of megaproject papers than WoS because WoS has a 188 

more detailed sub-area classification system than Scopus. More specific searches into each of the 189 

selected journals revealed that among the 4,459 articles published in the eight selected journals, 85 190 

(1.91%) addressed megaproject topics or associated issues with an obviously increasing trend from 3 191 

in 2000 to 12 in 2010. The data in Table 3 suggest that by the 21st century, megaproject research has 192 

emerged as an increasingly important area in the CEM field. In particular, the number of megaproject 193 

papers published between 2006 and 2010 (49) was nearly double the number of those published 194 

between 2000 and 2004 (27). Table 3 indicates the consistent growth of interest research as a result 195 

of the fast growth of megaprojects. 196 

(Please insert Table 3 here) 197 

 198 

The number of megaproject articles published in the eight selected journals between 2000 and 199 

2010 is also indicated in Table 3. Four journals, namely, IJPM, PMJ, JCEM, and ECAM, published 200 

the most number of megaproject articles within the selected period (25, 18, 14 and 11 articles, 201 

respectively; 80% of all 85 papers identified in the journals). The number of papers published in each 202 
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of the four journals was greater than the average number (10.6) of papers published in the eight 203 

journals. IJPM published 25 megaproject articles, which accounted for nearly 30% of all 85 papers, 204 

and contributed the most to megaproject research in the past decade. Table 3 also reflects that 205 

megaproject papers published in PMJ accounted for 5.73% of the total number of papers published in 206 

PMJ during the selected period, higher than that in any of the other selected journals. IJPM and 207 

ECAM followed with a percentage of 3.29% and 2.76% respectively. Therefore, these four journals 208 

can be regarded as the most important sources to publish and acquire megaproject papers. 209 

Contributions of Countries/Regions and Institutions to Megaproject Research 210 

Hong et al. (2012) stated that the number of academic research publications in a country  or region 211 

implies the extent to which industrial development and practices in the research areas progress in that 212 

particular location. Thus, the analysis of research contributions of a country -or region and its 213 

affiliated institutions can obtain a collective view of the current status of industry development and 214 

practices in that particular location. In this study, the research contributions of each country or region 215 

and research institutions (universities) were analyzed by accumulating the score of each researcher’s 216 

contributions to megaproject research. The method to compute the score of each researcher’s 217 

contribution (as mentioned in the Research Methodology section) was the primary tool used to 218 

conduct this analysis. The sum of the contribution values of all researchers within identical origins 219 

was used as the final score of that origin. In addition, the contribution value of one researcher with 220 

two origins from different countries was divided into two equal parts pertaining to two origins. 221 

 (Please insert Table 4 here) 222 

 223 

In Table 4, the countries or regions of origin of megaproject articles are outlined with the 224 
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numbers of research institutions and their affiliated researchers, the total number of megaproject 225 

papers published, and the score for each origin. The 85 papers identified involved 31 countries and 226 

regions, of which 22 were developed countries and regions (including Taiwan) and nine were 227 

developing countries (United Nations Development Program [UNDP] 2010), which also include 228 

major construction markets and most emerging construction markets in the world (Global 229 

Construction Perspectives [GCP] and Oxford Economics [OE] 2009). This finding reinforces 230 

Flyvbjerg’s (2003) observation that megaprojects have become a global phenomenon. On average, 231 

each country/region published 2.7 papers. The 22 developed countries and regions published 70 232 

papers (82%), with a total score of 75.2, and a mean of 3.4 (75.2/22) papers per country; this value is 233 

higher than the average level of all 31 countries and regions. By contrast, the nine developing 234 

countries published only 15 papers (18%), with a total score of 9.8, and a mean of 1.1 papers per 235 

country. The huge difference between the developing and developed countries (regions) may be due 236 

to the fact that most developed countries and regions have practiced megaproject research for a 237 

longer time than developing countries. In addition, the total score of the nine developing countries 238 

(9.84) is much lower than that of the 22 developed countries (15.00). Moreover, approximately, 60% 239 

(9/15) of the papers were co-authored with researchers from developed countries, indicating that a 240 

number of developing countries were trying to establish megaproject research through international 241 

collaborations in response to the gradual emergence of construction megaprojects in these locations. 242 

Among the eight developing countries that published less papers than the average level (2.7 papers), 243 

India, Turkey, and Vietnam are predicted to be among the top six construction markets to experience 244 

the highest growth in 2009-2014. Thus, these countries should strengthen their megaproject research. 245 

Five countries listed among the 15 biggest construction markets but excluded in the list of involved 246 
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countries in Table 4 (GCP and OE 2009) (i.e., Spain, Russia, South Korea, Brazil and Indonesia) 247 

need to establish megaproject research in their research institutions. An imbalance in megaproject 248 

research was also observed among developed countries and regions.  249 

 The contribution of countries and regions were further examined. Among all the countries and 250 

regions, the UK, the US, and Australia (with scores of 17.61, 11.11, and 8.87, respectively) published 251 

the greatest number of megaproject articles in the eight journals within the selected period. Among 252 

the 46 papers published by these countries, 26 were published with the first authorship in these 253 

countries, accounting for 78.26% of all the papers. ) Thus, these countries are considered the main 254 

centers of megaproject research. These findings can be considered logical and understandable when 255 

the construction market scales in the world are examined (GCP and OE 2009). The fast growth of 256 

megaproject practices has greatly boosted the development of megaproject research in major 257 

developed countries.   258 

(Please insert Table 5 here) 259 

 260 

Table 5 shows the top 10 research institutions with the highest number of megaproject papers 261 

published in the selected period. These research institutions represented 13.2% of all 76 research 262 

institutions involved. However, their overall contribution score was 25.6% of all megaproject papers 263 

published in the target journals between 2000 and 2010. The total number of researchers in the 10 264 

universities represented 26.2% of all the researchers involved. The average number of researchers in 265 

these 10 universities was 4.4 persons, twice that of researchers in all research institutions involved 266 

(2.2 persons). As shown in Table 4, the University of Hong Kong (four articles published) ranked 267 

first among all the identified research institutions, with a score of 2.78. The National University of 268 
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Singapore and Vrije Universiteit of the Netherlands ranked second and third, respectively. These 269 

universities have played essential roles in megaproject research in their geographic locations and 270 

throughout the world. However, the contribution of each of the 10 universities remained very limited. 271 

For instance, the University of Hong Kong published only four articles and obtained a contribution 272 

score of only 2.78, which was a small margin relative to those of other research institutions. In 273 

addition, a growing number of top universities in different countries and regions have established 274 

separate research centers to strengthen megaproject research. For instance, Stanford University 275 

established a multidiscipline megaproject research center in 2002 called the Collaboratory for 276 

Research on Global Projects. This center has extended the global collaborative research network not 277 

only to other universities across the US such as the University of Pennsylvania and the University of 278 

Colorado at Boulder, but also to those outside the US, such as Alto University and the University of 279 

Oulu in Finland and the Indian Institute of Technology (Scott et al. 2011). In 2008, Oxford 280 

University established the Center for Major Program Management at the Saïd Business School in 281 

partnership with British Telecom. In 2010, Manchester University established the Center for 282 

Infrastructure Development at its business school. In China which is predicted to be the biggest 283 

investor in megaprojects in the future, Tongji University (an active participant in China’s 284 

construction megaprojects) established the Research Institute for Complex Engineering Management 285 

in 2011 to strengthen megaproject research. These research institutions will play a growing important 286 

role in megaproject research in the future.  287 

 (Please insert Table 6 here) 288 

 289 

Although using citations as a measure of research quality has raised some controversy (Kostoff 290 
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1998), this method has been increasingly adopted as the key indicator for measuring the quality of 291 

papers published in the CEM field (Ke et al. 2009; Hong et al. 2012). Therefore, the citations of 292 

relevant papers published in the target journals were examined. Table 6 shows the citation status of 293 

the articles identified from the eight journals. IJPM ranked first with 14.2 citations per article, 294 

followed by PMJ and ECAM with 10.5 and 10.0 citations per article respectively. The average 295 

number of citations of megaproject papers in each of the three journals was higher than that of 296 

citations of (9.8 citations per paper) of all 85 papers. Thus these three journals not only published the 297 

most megaproject papers in the selected period, but also the highest-quality megaproject papers.  298 

(Please insert Table 7 here) 299 

 300 

The top 10 articles ranked by citation are listed in Table 7. Most of these articles were published 301 

in IJPM, PMJ, JCEM and ECAM, reinforcing the observation that these four journals published not 302 

only the most number of megaproject papers but also the most important and influential articles in 303 

the selected period. The paper by van Marrewijk et al. (2008) entitled “Managing public-private 304 

megaprojects: Paradoxes, complexity, and project design,” ranked seventh, with a citation of 30 305 

times in the list of IJPM’s most cited papers given by Scopus (retrieved on March 11, 2013). 306 

Although these analyses may not fully reflect the citation status of journal articles published recently, 307 

megaproject research can be construed to an increasingly important area in the CEM field. 308 

Categories of Research Interests in Megaproject Research 309 

CEM publications have witnessed an increasing trend in megaproject research, with topics covering 310 

a wide scope from theoretical development to practical application. Megaproject research interests 311 

involve nine topics suggested by Themistocleous and Wearne (2000)(Table 8). 312 

http://www.scopus.com/inward/record.url?partnerID=HzOxMe3b&scp=49549110296
http://www.scopus.com/inward/record.url?partnerID=HzOxMe3b&scp=49549110296
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DThemistocleous,%2520G.%26authorID%3D6603650371%26md5%3De655e0bd99095b43b085255a8375e380&_acct=C000008378&_version=1&_userid=107833&md5=516191d8d5e91b6644d2d8f99c5fab8c
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DWearne,%2520S.H.%26authorID%3D24328214400%26md5%3Df071ada82ba60101e0cb4e8f45c2d591&_acct=C000008378&_version=1&_userid=107833&md5=6273beca1d97f28d67269cdc1db006d6
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(Please insert Table 8 here) 313 

 314 

Organization and stakeholder management ranked first among the nine topics with 17 papers 315 

involved. Morris et al. (2011) stressed the importance of the new paradigm of viewing projects as 316 

organizations in project management studies and that this new research paradigm is the principal 317 

shift of the focus on project management studies. Table 8 shows that relevant papers focused on 318 

integrating activities and stakeholders across different organizational and disciplinary domains to 319 

improve megaproject performance, including stakeholder management (Awakul and Ogunlana 2002; 320 

Leung et al. 2004; Helm and Reminton 2005; Ruuska et al. 2009), project partnership (Cathcart 2003; 321 

Anderson Jr. et al. 2006; Alderman and Ivory 2007; van Marrewijk et al. 2008), communication 322 

management (Murtoaro and Kujala 2007; Tai et al. 2009), team management (Dzeng and Wen 2005; 323 

van Marrewijk 2007), organizational governance and integration (Berggren et al. 2001; Klakegg et al. 324 

2008; Miller and Hobbs 2005), and organizational learning and innovation (Lê and Brønn 2007; 325 

Winch 2000).  326 

Scope and procurement management also received the highest ranking with 17 papers involved. 327 

This topic is essential for clients in managing megaproject success. Relevant papers primarily dealt 328 

with  the tasks of defining project scope, breaking down the megaproject into several manageable 329 

packages and outsourcing these work packages to contractors, including objective and scope 330 

management (Ahmad et al. 2003; Nguyen et al. 2004; Beheiry et al. 2006; Zhai et al. 2009; Toor and 331 

Ogunlana 2010), decision management (Ng et al. 2004; Jergeas 2008; Genadioand Singh 2010; 332 

Williams and Samset 2010), procurement methods (such as design and build, engineering 333 

procurement construction and build-operate-transfer) (Tam 2000; Lampel 2001; Kumaraswamy and 334 
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Morris 2002; Ling and Lau 2002; Algarni et al. 2007), and contract management (von Branconi and 335 

Loch 2004; Badenfelt 2008; Rose and Manley 2010). Table 7 shows that the relevant studies have 336 

nearly gone through the entire period and received increased interest.  337 

The number of papers on cost and schedule management ranked third out of the 85 megaproject 338 

papers. Flyvbjerg et al. (2003) stated that cost overruns and time delay are the primary risks faced by 339 

construction megaprojects. Thus, this topic has received great attention in the past decade. Research 340 

interest in this aspect was grouped into the following categories: cost overrun analysis (Eden et al. 341 

2005; Creedy et al. 2010), delay analysis (Williams 2003; Toor and Ogunlana 2008), optimization 342 

and modeling (Wang and Demsetz 2000; Hardie 2001; Liu and Rahbar 2004; Vanhoucke et al. 2005; 343 

Touran and Lopez 2006; Bonnal et al. 2006; Yang 2007; Zammori et al. 2009), and performance 344 

management (Walker and Shen 2002; Yang et al. 2006).  345 

Construction and site management ranked fourth (with 10 papers involved) among all 346 

megaproject papers. The interest in this area primarily included safety management (Chua and Goh 347 

2005; Rajendran and Gambatese 2009), labor and construction productivity (Elhakeem and Hegazy 348 

2005; Aziz 2008; Helen et al. 2010), quality and material management (Ibn-Homaid 2002; Keeling 349 

2003), and construction technology and management (Attar et al. 2009; Chakraborty 2009; 350 

Hassanain 2009). These studies addressed the practical issues in the megaproject construction; these 351 

issues are indispensable to the execution management of construction megaprojects. 352 

Risk analysis and management took the fifth place with eight papers involved. This topic has 353 

been advocated as a critical aspect in managing megaprojects (Miller and Lessard 2000; Flyvbjerg et 354 

al. 2003; Fiori and Kovaka 2005). Specific topics of the identified papers included risk identification 355 

(Santoso et al. 2003; Busby and Hughes 2004; de Camprieu et al. 2007; Krane et al. 2010), risk 356 
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measurement (Molenaar 2005; Sun et al. 2008), and risk control methods (Schexnayder et al. 2004; 357 

Flyvbjerg 2006). Table 8 shows that research interest in this area has grown since 2003.  358 

Information technology (IT) is an indispensable aspect of managing megaprojects. Harty et al. 359 

(2007) emphasized the increasing trend in utilizing ITs in construction. In this study, seven papers 360 

were identified to be relevant to this area. These papers primarily involved IT application issues in 361 

different phases and aspects of megaproject management, including design management (Harty and 362 

Whyte 2010; Whyte and Lobo 2010), communication management (Thorpe and Mead 2001; 363 

Underwood and Watson 2003; Rowlinson 2007), and workflow and process management (Badir et al. 364 

2003; Boersma et al. 2007). 365 

The development of megaproject management as a new profession in project management has 366 

increased the attention given to leadership and professional development in megaproject research 367 

since 2006. Relevant papers concentrated on two specific topics, namely, capability assessment 368 

(Yasin et al. 2009; Müller and Turner 2010) and professional development (Crawford et al. 2006; 369 

Toor and Ogunlana 2009; Frank et al. 2007). This topic is expected to receive greater research 370 

attention in the future because of the rapid growth of megaproject practices. 371 

Central monitoring and control plays an essential role in project management research, although 372 

this topic has only received very limited research attention in the past decade. Only three papers on 373 

this topic were identified: Brady and Davies (2010), Edum-Fotwe et al. (2004), and Jaafari (2007). 374 

Complex project management has been increasingly advocated as the main theory for 375 

megaproject research since the mid-2000s. A growing number of scholars stressed the importance of 376 

applying this theory to megaproject research, pointing out that it not only contributes to the 377 

establishment of a knowledge body for megaprojects (Ivory and Alderman 2005; Saynisch 2010), but 378 
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also improves the capability of professionals managing megaprojects(Thomas and Mengel 2008; 379 

Whitty and Maylor 2009).. 380 

Categories of Research Methods in Megaproject Research 381 

(Please insert Table 9 here) 382 

 383 

Table 9 shows the relationships between eight research topics and methods of the 85 articles in the 384 

eight selected journals in the selected period. In general, qualitative methods (including mixed 385 

methods) were employed at a high frequency (62.4 %) in the relevant studies, indicating megaproject 386 

is an intermediate research area (Edmonson and Mcmanus 2007). 387 

Table 9 further shows the results of the detailed examinations of research methods employed in 388 

each topic. Quantitative methods (including mixed methods) were employed at a high frequency 389 

employing as primary research methods (60% to 80%) in each of the five topics, namely, cost and 390 

schedule management, construction and site management, risk analysis and management, IT 391 

innovation and utilization and leadership and professional development.) Thus, these topics are 392 

initially mature or mature topics in megaproject research (Edmonson and Mcmanus 2007). In these 393 

studies, many optimization models and tools were developed and used to resolve real-life problems. 394 

The primary quantitative methods and models employed in these studies consisted of the following: 395 

 Empirical survey (e.g. Müller and Turner 2010; Santoso et al. 2003; Yasin et al. 2009), 396 

 Delphi survey (Dzeng and Wen 2005; Sun et al. 2008), 397 

 Correlation analysis (Helen et al. 2010), 398 

 Regression analysis (Creedy et al. 2010), 399 

 Fuzzy analysis (Zammori et al. 2009; Dzeng and Wem, 2005), 400 
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 Particle swarm optimization (Yang 2007), 401 

 Markov analysis (Hardie, 2001), 402 

 Integer programming analysis (Rajendran and Gambatese 2009), 403 

 Loss causation analysis (Chua and Goh 2005),  404 

 Nomograph theory (Elhakeem and Hegazy 2005), 405 

 Maximal flow theory (Liu and Rahbar 2004), 406 

 Social network analysis (Thorpe and Mead 2001),  407 

 Monte Carlo simulation analysis (Touran and Lopez 2006), and 408 

 Networks under correlated uncertainty simulation model (Wang and Demsetz 2000). 409 

Among the four remaining topics, namely, organization and stakeholder management, project 410 

planning and procurement, project monitoring and control, and complex project management, a high 411 

ratio of qualitative methods (including mixed methods) as primary research methods (76% to 100%) 412 

was observed in each of these topics (Table 9). This result indicates that these topics are nascent 413 

research areas (Edmonson and Mcmanus 2007). A triangulation of multiple qualitative methods, such 414 

as interviews, case studies and content analyses, were frequently employed in these studies to 415 

explore the theories behind real cases (e.g. von Branconi and Loch 2004; Murtoaro and Kujala 2007; 416 

Thomas and Mengel 2008; Ruuska et al. 2009; Toor and Ogunlana 2010; Brady and Davies 2010). 417 

 418 

Assessing Megaproject Research in a Project Complexity Framework 419 

As shown in Fig. 2, a dual-dimension framework is proposed to assess previous megaproject 420 

research and identify its future direction. 421 

(Please insert Fig. 2 here) 422 
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The fast emergence of construction projects worldwide has significantly improved in the built 423 

environment. However, the execution of these megaprojects has pushed the limits of scope, 424 

experience and technology (Fiori and Kovaka 2005). These megaprojects are usually characterized 425 

by the high internal complexity, such as task complexity (Brockmann and Girmscheid 2007), 426 

structural complexity (Remington and Pollack 2008), directional complexity (Remington and 427 

Pollack 2008), technical complexity, and organizational complexity (Baccarini 1996). Most 428 

previous megaproject studies focused on these internal complexity issues (Fig. 2).Many studies 429 

have been conducted on relevant topics, such as construction and site management, cost and 430 

schedule management, risks analysis and management, IT innovation and utilization and leadership 431 

and professional development. However, the frequent use of qualitative methods (including mixed 432 

methods) in the three additional topics, namely, organization and stakeholder management, project 433 

planning and procurement, project monitoring and control, indicates their possible lack of a main 434 

theory. This lack reinforces the argument of Pellegrinelli’s et al. (2011) that a great research 435 

opportunity exists in megaproject organization. A growing number of researchers suggest that 436 

complex project management serves as a theoretical foundation in megaproject research, 437 

particularly in these nascent topics (Ivory and Alderman 2005; Whitty and Maylor 2009; Thomas 438 

and Mengel 2008).  439 

Construction megaprojects also need to deal with the complexity from contextual 440 

uncertainty, namely external complexity. Construction projects operate in the uncertain context 441 

because of widespread economic fluctuation (Shehu and Akintoye 2010). In major developing 442 

countries, such as China, India, and Russia, which are new investors in megaprojects, megaproject 443 

management faces an even higher uncertainty from social and cultural transitions. This contextual 444 
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uncertainty has greatly increased the external complexity in managing megaprojects which includes 445 

temporal complexity (Remington and Pollack 2007), social and cultural complexity (Brockmann 446 

and Girmscheid 2007). This complexity impacts relevant topics, such as organization and 447 

stakeholder management, project planning and procurement, project monitoring and control, and 448 

risk analysis and management. This issue has been discussed in Miller and Hobbs (2005), de 449 

Camprieu et al. (2007), and Klakegg et al. (2008), but it deserves greater attention in future 450 

megaproject research. Miller and Hobbs (2005) proposed that megaprojects can reconcile the 451 

uncertainty through good interaction with the institutional environment. Mahalingam et al. (2007) 452 

indicated that institutional theory can help practitioners classify the issues from institutions they 453 

encounter, determine the causes behind these problems, and judge with relative ease in resolving 454 

each problem. Only recently has institutional analysis been increasingly advocated as the main tool 455 

to examine the contextual effect on the management of megaprojects (e.g., Grigg, 2005; 456 

Mahalingam et al. 2007; Chi and Javernick-Will, 2011). For instance, Chi and Javernick-Will (2011) 457 

used institutional analysis to examine project management arrangements in high-speed rail projects 458 

between Taiwan and China. Mahalingam et al. also used this theory to analyze the source of 459 

conflicts in metro railway projects in India. Pollack (2007) enumerated several methods for research 460 

on the external uncertainty of megaprojects, such as mapping complexity, system anatomy, and 461 

multi-methodology in parallel. Most of the relevant studies mentioned were conducted either in 462 

developed countries or as a collaboration between developed and developing countries. Major 463 

developing countries which are new investors in megaprojects but lack a research tradition, consider 464 

research collaborations with developed countries that have merit in megaproject research to be 465 

advantageous. Several collaborative studies have been completed, but they remain insufficient.  466 
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Conclusions 467 

Megaproject management has emerged as a separate research area, drawing extensive attention from 468 

scholars and practitioners. As a practice-driven research area, megaproject management will 469 

command fast development in the near future because of the anticipated investment boom in 470 

construction megaprojects (Economist 2008). This paper systematically reviews relevant articles 471 

published between 2000 and 2010 to assess the state of this field and identify the research trends in 472 

megaproject research. Eighty-five relevant papers identified from eight peer-reviewed construction 473 

journals were analyzed in terms of the number of articles published annually, institutional and 474 

regional contributions, citation, and categorization of research interests and methodologies. 475 

Analysis results reveal a growing interest in megaproject research, particularly in the past five 476 

years. These results also reveal that major developed countries such as the UK, the US, and Australia 477 

have enjoyed a huge advantage in megaproject research because of their longer experience, 478 

meanwhile megaproject research in developing countries such as Russia, India, Turkey, and Vietnam, 479 

which are new investors in megaprojects, remains weak or lacking. In addition, several developed 480 

countries, such as Spain, South Korea, and Brazil, have yet to establish megaproject research in their 481 

research institutions.  482 

The research interests and methodologies in megaproject research are categorized to assess the 483 

state of this field and identify the future directions. Many important theory-based contributions to 484 

megaprojects have been made in the five sub-areas of cost and schedule management, construction 485 

and site management, risks analysis and management, IT innovation and utilization and leadership 486 

and professional development. Meanwhile the sub-areas of organization and stakeholder 487 

management, project planning and procurement, and project monitoring and control have been 488 
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identified as rich domains for future research. An assessment using the project complexity 489 

framework confirms that greater research efforts incorporating new theories, such as complexity 490 

theory and institutional theory, should be directed to these topics through strengthened global 491 

collaboration. 492 

This study provides a critical overview of megaproject development in the academic field by 493 

presenting an overall theoretical picture for researchers to acquire useful insights into the 494 

megaproject issue. A better understanding of the research trend may enable scholars and practitioners 495 

to appreciate the key issues in megaproject research to facilitate a faster development in this area.  496 
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