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Abstract 

Project management plays an important role in the sustainable growth of 

technology-based firms. However, the fundamental relationship between the project 

management factors and sustainable growth of the firms has not been fully discovered. 

This exploratory research identifies the critical project management factors that 
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contributing to sustainable growth of technology-based organisations. Based on 

literature review and demo interviews, a two-level evaluation structure is developed 

for further structured interview survey. Over 60 experts working in technology-based 

organisations are invited to the structured interview. A project management 

framework for organisational sustainable growth was extracted from three dimensions: 

personal, team and organisational levels. Furthermore, the practical implementation of 

these identified factors is measured by satisfaction through interview survey. The 

research provided researchers and practitioners of technology-based firms with an 

understanding of the contribution of key project management factors to organisational 

sustainable growth.  

 

Keywords: Sustainable growth, project management, critical factor, factor analysis, 

technology-based firm 
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Abstract 4 

Project management plays an important role in the sustainable growth of 5 

technology-based firms. However, the fundamental relationship between the project 6 

management factors and sustainable growth of the firms has not been fully discovered. 7 

This exploratory research identifies the critical project management factors that 8 

contributing to sustainable growth of technology-based organisations. Based on 9 

literature review and demo interviews, a two-level evaluation structure is developed 10 

for further structured interview survey. Over 60 experts working in technology-based 11 

organisations are invited to the structured interview. A project management 12 

framework for organisational sustainable growth was extracted from three dimensions: 13 

personal, team and organisational levels. Furthermore, the practical implementation of 14 

these identified factors is measured by satisfaction through interview survey. The 15 

research provided researchers and practitioners of technology-based firms with an 16 

understanding of the contribution of key project management factors to organisational 17 

sustainable growth.  18 

 19 

Keywords: Sustainable growth, project management, critical factor, factor analysis, 20 

technology-based firm 21 
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Introduction 23 

Under the increasingly fierce global competition, project managers in 24 

technology-based firms should consider not only how to achieve project objectives, 25 

but also the contribution of project management to the sustainable growth of people 26 

and organisations involved. During the whole process of the project, project 27 

management plays an extremely important part, by integrating resources and 28 

stakeholders at different stages, these including designers, engineers and operators, in 29 

achieving sustainable results (Wang et al, 2014). Unlike the other traditional firms, the 30 

technology-based organisations rely heavily on the success of various projects for 31 

their innovation, improvement and business development. Therefore, project 32 

managers should focus on not only their short-term profits, but also the impact of the 33 

project result on the long-term sustainable growth of the organisations. It’s the 34 

sustainable results of projects that contribute significantly to organisational growth in 35 

the long term. In practice, project managers mainly focus on time, cost and quality, 36 

rather than the long-term impacts of the project, which can prove harmful to the 37 

sustainability of projects (Mishra et al, 2011). It is believed that the concept of 38 

sustainability has become more of practical concern at the organisational level, rather 39 

than the national or international level (Jorgensen, 2008). How to successfully deliver 40 

sustainable growth of organisations when managing projects, thus, becomes a 41 

challenge for project management professionals.  42 

In order to better understanding of the role of project management to the 43 

organisational sustainable growth, there is a need to study how the project 44 
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management factors influence organisational sustainable growth. The concept of 45 

traditional project management emphasises the achievement of the short-term and 46 

internal project objectives, whilst sustainable project management addresses the 47 

long-term objective and wider scope of works which contribute to the organisational 48 

growth outside the project. Hence, this research sheds light on the role of project 49 

management in organisational sustainable growth and testing of the implementation of 50 

sustainable project management in practice. It firstly offers a project management 51 

framework for pursuing sustainable growth of organisations by identifying the critical 52 

project management factors. Furthermore, the implementation satisfaction and 53 

importance of these factors are evaluated and compared in order to understand the 54 

implementation effects of project management on sustainable organisational growth.  55 

1.1 Research questions 56 

 Project management aiming for organisational sustainable growth appreciates the 57 

long-term effects of projects on people and organisation within the projects rather 58 

than solely on direct project results. The indicators to assess the organisational 59 

sustainable growth include the improvement in management skills, competence and 60 

capabilities, more environmentally friendly behaviour, better resource management on 61 

the organisational level. In this research, two levels of sustainable growth benefiting 62 

from project management, i.e. personal level and organisational level, shall be 63 

discussed. The personal sustainable growth means the competence and career 64 

prospects of the project manager and team members gained from projects. The 65 

organisational sustainable growth includes the contribution of the project management 66 
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to improving the organisation’s efficiency, image/reputation, potential opportunities 67 

and management process and strengthening standardisation and best practice. In 68 

consideration of the current literature gaps, the research questions of the study are 69 

listed below: 70 

1) What are the critical project management factors contributing to 71 

organisational sustainable growth? 72 

2) What are the importance of these factors?  73 

3) What are the structural framework and the role of project management in 74 

organisational sustainable growth in practice? 75 

    The following sections include literature review, research method, findings and 76 

conclusion.  77 

2. Literature Review 78 

2.1 Project Management and Sustainability 79 

There are an increasing number of studies linking project management to 80 

sustainability issues, entitling project management to wider functionality. It is, 81 

however, challenging to precisely define sustainability, due to the complexity of the 82 

relevant and interlinked human natural systems (Beratan et al, 2004). When 83 

addressing sustainability in project management, a number of researchers associated 84 

sustainable project management with macro-level of environmental and social 85 

sustainability. For example, Arts and Faith-Ell (2012) discussed and compared various 86 

approaches to achieving sustainability in infrastructure projects. Brucker et al (2014) 87 

proposed a stakeholder approach to the multi-criteria analysis of projects concerning 88 
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sustainable development. They claimed that the stakeholder approach could contribute 89 

substantively to resolving societal conflicts and pursuing public good in sustainable 90 

development under specific conditions.  91 

In the conceptual studies on sustainable project management, many earlier 92 

researchers defined it from internal environment aspects, including relationship, 93 

project team, human resources, result, communication and stakeholder management, 94 

whilst others examined it based on external aspects such as resources, waste, energy 95 

and pollution. Bossink (2007) discussed the cooperation between governmental and 96 

commercial organisations in developing innovation in sustainability by case study, 97 

where eight consecutive stages of inter-organisational innovation and 22 interaction 98 

patterns within the stages were suggested. In another research of Gibson (2006), a 99 

sustainability-centred assessment approach to project management was adopted in a 100 

case study of the mining industry. He claimed that this approach focused on durable 101 

gains and provided a successful conflict-resolving method. Labuschagne and Brent 102 

(2005) stressed the importance of product life cycle in sustainable project 103 

management and developed a sustainable assessment framework for the 104 

manufacturing sector. 105 

2.2 Project Management to Organisational Growth 106 

In recent years, the impact of project management on the sustainable development 107 

of project teams and organisations has also been recognised by some researchers. 108 

Guerrero and De los Rios (2012) proposed a model to promote a change in the 109 

method of learning professional competence in the project management field and its 110 
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subsequent certification. From the sustainable perspective, this model contains five 111 

components, that is, the international context, professional competence, educational 112 

programme, teaching faculty and employability. Using a meetings-flow approach, 113 

Chen (2011) focused on the internal sustainability of project management, instead of 114 

the influence of projects on the external environment. Based on the Delphi survey, 115 

Kumaraswamy and Anvuur (2008) created a conceptual decision-making framework 116 

to integrate past performance scores based on technical, sustainability and relational 117 

criteria.  118 

Some researches intended to give suggestions on how to achieve successful 119 

sustainable project management. The conceptual research of Mishra et al (2011) 120 

suggested that the ethics approach would result in project management sustainability, 121 

since it would increase satisfaction, enhance customer loyalty, and create brotherhood, 122 

harmony, values, trust and morality amongst the team members. Guerrero and De los 123 

Rios (2012) offered a collaborative model for learning professional competence in 124 

project management for sustainable development, combining scientific knowledge 125 

with experience-based knowledge. Miozzo et al (2016) developed a framework to 126 

elucidate how key determinants of the knowledge base of science-based firms and 127 

their combinations through M&As interact and affect post-acquisition investment in 128 

R&D projects. Baraki and Brent (2013) revealed that the reason for project failure 129 

was the lack of structured and sustainable knowledge in sharing practice among 130 

project stakeholders based on their investigations of hand-pump projects. They 131 

recommended that the knowledge management, operation and maintenance and 132 
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project life cycle management approach were crucial to establishing a sustainable 133 

institutional support system through a public private partnership.  134 

In addition, a few studies attempted to identify the relationship between various 135 

aspects in project management and organisational growth. Based on an interview 136 

survey, Kelley et al (2011) discussed the contribution of project management to 137 

organisational growth focusing on the aspect of project manager’s leadership. 138 

Duffield and Whitty (2015) proposed a lessons-learned knowledge model to link 139 

project know-how with organisational learning, and identified that alignment of the 140 

people and system elements might positively influence organisation’s lessons-learned 141 

process. In another research of Almeida and Soares (2014), knowledge sharing 142 

between project teams was found strongly affecting organisational learning. Various 143 

researches somehow indicate that relationship between project management and 144 

organisational growth does exist.  145 

Although project is not the sole reason for organisational growth of 146 

technology-based firms, the project managers should understand how the success of 147 

projects contribute to organisational growth. However, there is a lack of investigation 148 

into this relationship between them, considering the long-term impacts of a project on 149 

the sustainable growth of the project team and organisation 150 

 151 

2.3 Critical Success Factors in Project Management  152 

The identification of project critical success factors (CSF) has become an essential 153 

part of research into project management since as early as the 1960s. The 154 
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understanding of CSF can help project managers to measure project performance and 155 

outcomes and appropriately allocate project resources (Yu and Kwon, 2011; Chua, 156 

1999; Cox et al, 2003). With the intention to guide strategy selection, implementation 157 

and monitoring, a well-thought structured process can deliver a set of indicators that 158 

create a model of the system of interests (Moldan and Billharz, 1997). In order to 159 

achieve project success, the previous research suggested the importance of identifying 160 

critical success factors (CSF). Research into CSF in such as construction and IT 161 

projects has lasted for decades. As the benefits of project management have been 162 

acknowledged by service business, research institutes, non-profit organisations and 163 

public sectors, there are an increasing number of studies in relation to CSF in various 164 

industry sectors. Fortune and White (2006) applied a framing device and derived 27 165 

CSF examples and a Formal System Model by reviewing literature. Yu and Kwon 166 

(2011) studied the critical success factors of urban regeneration projects in Korea, 167 

suggested four phases of CSF in urban regeneration projects, and analysed the 168 

importance of each of the CSFs.  169 

The numerous studies on the success factors of project management provided 170 

sufficient resources to deduct the critical factors for sustainable project management. 171 

However, there is a lack of research on the CSFs for sustainable project management.  172 

 173 

3 Research Methodology 174 

3.1 Development of Interview Survey Structure 175 

 The CSF method is known as the most appropriate approach to dealing with the 176 
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human and organisational aspects of projects (Fortune and White, 2006). An extensive 177 

literature review was carried out to generate CSF in project management. The articles 178 

from international peer-reviewed and published journal papers was collected from 179 

major academic databases including Web of Science, Elsevier, Engineering village 180 

and Springer Link. The keywords used in the literature search are “sustainable project 181 

management”, “organisational sustainable growth” “CSF for project management”. 182 

The first round of search resulted in 1,376 articles, which was further reviewed by 183 

reading the abstract, in order to specify the findings in the field of technology-based 184 

firms. There were finally 80 research papers extracted from 20 journals in total. By 185 

using cross-mapping among these literatures, there were 11 critical factors identified 186 

for further interview survey, as shown in Table 1. The factors included leadership, 187 

communication, stakeholder management, team management, objective management, 188 

process control, information management, evaluation, resource management, project 189 

result, innovation.  190 

[Insert Table 1 here please. ] 191 

Before initiating the face-to-face interview survey, a demonstration interview with 192 

five interviewees from five different technology-based firms was carried out to 193 

evaluate the 11 factors, and to justify the interview survey design. Biases towards the 194 

concepts of the factors were found among the interviewees during the interview, 195 

where most of them would require further explanation of the connotation of the 196 

factors. The experts in the demonstration interview suggested for further clarification 197 

of the factors.  198 
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In order to improve the design of the interview structure, a consensus meeting was 199 

held with the participation of the five experts and two researchers. After three-round 200 

consensus, the interview structure was divided into two levels. A number of 201 

sub-factors were added under each of the factors to clarify the meaning of each factor 202 

in order that the interviewees could have a better understanding before assessing the 203 

factors. The experts agreed upon the interview structure with the confidence that it 204 

could help the interviewees further understand the underlying relationship between 205 

the factors and organisational sustainable growth. There were a total of 50 sub-factors 206 

interpreted by 50 questions proposed for the structured interview survey with the 207 

purpose of evaluating the importance of each factor. As most of the factors were 208 

qualitative in nature, their relative importance for sustainable project management 209 

was measured by a 5-point Likert scale from 1 (not important) to 5 (extremely 210 

important), as shown in Table1.  211 

The other part of the questionnaire deals with the evaluation of the implementation 212 

of these factors in practice. The experts were asked to assess the extent to which each 213 

factor was implemented in real-life projects according to their experience by using a 214 

Likert scale from 1 (not effective) to 5 (extremely effective), as shown in Table1. 215 

3.2 Participants’ Profiles  216 

The target participants were professionals and decision-makers involved in project 217 

management of technology-based organisations in China, including senior and junior 218 

project managers, executives and engineers. The selecting criteria for participants 219 

included 1) over 3 years’ working experience and 2) having been involved in project 220 
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management in technology-based organisations. The basic format of the interview 221 

was face-to-face structured questionnaire survey between the researchers and 222 

individual interviewees. In some cases, especially those concerning large and 223 

on-going projects, the interviews were carried out between the researchers and the 224 

project management team, with three to four people involved, rather than individual 225 

interviewees. The interviewees were asked to evaluate the importance of the factors 226 

by answering each question. In some cases, they were also asked to give explanations 227 

for the scoring. The questionnaire of the structured interview is shown in Appendix I. 228 

Each meeting lasted for around 50 to 80 minutes, which was recorded by digital 229 

recorders with the permission of the interviewees. There were 82 participants from 63 230 

organisations allocated at Beijing, Shanghai and Shandong province invited to the 231 

structured survey, among which 60 feedbacks were complete and valid answers. The 232 

interviews were carried out from March to December 2015.  The profiles of the 233 

participants are shown in Table 2 below.  234 

[Insert Table 2 here please. ] 235 

 236 

The selected interviewees came from a range of sectors including construction, 237 

manufacturing, engineering consultancy, IT, transport, governmental technology 238 

departments and the R&D sectors, 31% of whom were working in the consultancy 239 

sector. The remainder were relatively evenly distributed among the other sectors. 240 

Most of the participants were from state-owned enterprises and domestic private firms, 241 

accounting for around 82% in total, whilst 8% were from foreign-invested firms. 242 
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Around 37% of the interviewees were from medium-sized firms with the number of 243 

employees ranging from 100 to 500 and 25% from small-sized firms. The other 244 

interviewees were from large and mega-sized firms, taking up around 20% in 245 

aggregate. Other institutions, such as government organisations and research institutes, 246 

accounted for 10% of the total interviewees. In China, the state-owned enterprises 247 

employ around 48% of employees and the foreign-invested firms contribute less than 248 

10% (The National Bureau of Statistics, 2015). In addition, most of the firms in China 249 

are small to medium-sized firms. Based on the above organisational information, the 250 

sample chosen could constitute fairly appropriate representative of the 251 

technology-related sectors.  252 

The personal profiles of the interviewees showed that the largest two groups of the 253 

respondents were junior and senior managers, representing 46% and 40% respectively. 254 

The majority (90%) of the interviewees were at management roles, whilst only 10% 255 

were technical personnel. In respect of working experience, the majority of the 256 

respondents have 3 to 15 years of experience in managing projects, accounting for 257 

90% of the interviewees.  258 

 259 

3.3 Data Analysis 260 

The data analysis methods adopted in this paper include descriptive analysis and 261 

factor analysis in order to describe and identify CSF for sustainable project 262 

management. The valid 60 questionnaire feedbacks were adopted as 60 sets of input 263 

data for statistical analysis. The scores of the 50 questions were collected and 264 
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allocated under the factor groups they representing. Since the questions under the 265 

same factor group were used to evaluate the importance of the factor itself, the mean 266 

score of each group were the measure of the importance of each factor. Therefore the 267 

overall score of each factor took consideration the 60 sets of data.  268 

In the further analysis, factor analysis method was introduced  by using software 269 

SPSS--Statistic Package for Social Science to extract representative effecting factors, 270 

by which to measure the performance of a project (SPSS Inc., 1999). The process can 271 

reduce and regroup the variables identified from a large number (the 50 sub-factors) 272 

to a smaller and more critical factor set on the basis of their interrelation (also called 273 

factor loading) and can better interpret the research results (Yuan et al., 2011). In this 274 

paper, the average score of each critical factor, which considered all 60 sets of 275 

questionnaire data, is deemed as the input variable for factor analysis process. 276 

The suitability of using factor analysis for factor extraction is commonly tested 277 

by the Bartlett test of Sphericity and Kaiser-Meyer-Olkin (KMO) test (Field, 2013). 278 

The Bartlett test is used to test if samples equal variance, whilst the KMO test is a 279 

measure of sampling adequacy that compares the magnitude of the partial correlation 280 

coefficients. The sample will be deemed as adequate for factor analysis if the value 281 

of KMO is greater than 0.5 and the Bartlett’s test of Sphericity less than 0.05 (Verma, 282 

2013). In this research, the Bartlett’s test of Sphericity was significant (p<0.001) and 283 

the value of the KMO index is 0.924 (>0.5) indicating its suitability for factor 284 

analysis. The factor analysis which includes factor extraction and factor rotation was, 285 

therefore, conducted after the standardisation of the score set. The aim of factor 286 
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extraction is to choose the factors through principal components analysis and factor 287 

rotation is executed to make the factors more explainable (Yuan et al., 2013). The 288 

principal components were extracted based on the rule of “variance contribution rate 289 

greater than 85%”, which suggested only the variables whose sum of variance is 290 

greater than 85% should be extracted. The framework for sustainable project 291 

management was developed on the basis of factor analysis.  292 

 293 

4 Findings and Discussions 294 

4.1 Descriptive Result 295 

Based on the interview survey, the mean score of each factor group was calculated 296 

to represent the importance of each CSF, which was ranked accordingly as shown in 297 

Table 3 below.  298 

[Insert Table 3 here please. ] 299 

  300 

The factor Leadership ranked as the top 1 in Table 3, entitled as the most 301 

significant factor in the sustainability of project management. The mean of this factor  302 

was 4.46 with variation of 0.46. The factor Process Control has been evaluated as the 303 

second most important factor, with an average score of 4.3.  304 

The following factors bearing relatively high average scores were Objective, 305 

Information Management and Stakeholder Management, the scores of which ranged 306 

from 4.16 to 4.21. The least important ones among the 11 factors were Team 307 

Management and Innovation, both bearing the scores of below 4 points.  308 
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The quantitative part of interview data have been analysed by importance 309 

ranking and factor analysis. The qualitative data were used to have a better 310 

understanding of the connection among different groups of factors and the 311 

fundamental reasons for the interviewees’ evaluation of the factors.   312 

During the interview survey, a senior manager specified that, “…leadership 313 

development is important for project managers to gain experience in managing people 314 

and dealing with changes…” An executive mentioned “Leadership is critical to 315 

personal growth of the management personals in a project…”  In previous research, 316 

it has been found that the project manager’s leadership had the most critical influence 317 

on organisational growth (Kelley et al, 2011).  318 

The second most important factor as shown in Table 3 was Process Control. It 319 

was explained by several interviewees that various process control tools and 320 

documents provided valuable records for organisations to learn from previous project 321 

experience. In the research of Zarina et al (2014), project procedure was identified as 322 

a critical factor in the success of a project.  323 

The third significant factor was Communication according to the interview 324 

survey result. The communication skill of the project manager has a critical impact on 325 

the essentials of project management (Zulch, 2014), contributing to the performance 326 

of a project. As commented by an executive in one interview, who gave 5 points 327 

(extremely important) to communication, “…good communication with clients from 328 

the public sector can increase the accuracy of results and enhance clients’ satisfaction. 329 

Therefore, it may bring potential opportunities to the firm”. Another manager said 330 
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during his interview that communication with various stakeholders in construction 331 

projects is, “…the best way to train a project manager to gain management 332 

competence in projects”.  333 

Another three factors, Information, Resource management and Stakeholder 334 

management, were given fairly equal scores based on their importance to 335 

organisational sustainable project management. The contribution of information 336 

management to sustainable project management lied in ‘the share of experience and 337 

transfer of knowledge within organisations’, according to some interviewees. The 338 

principle of information management was knowledge sharing which strongly affects 339 

organisational learning (Almeida and Soares, 2014; Duffield and Whitty, 2015). The 340 

obvious benefit of good resource management was cost saving, as mentioned by a 341 

junior manager. Previous studies have deemed the human factor as a significant 342 

element in determining the success of a project (Paulinus et al.,2014; 343 

Shahhosseini,2011;Yang et al., 2011). Stakeholder management has been given a 344 

relatively high score by some of the interviewees. Two interviewees explained the 345 

reasons, “…good management of stakeholders can help avoid unnecessary cost 346 

effectively in every stage of the projects” ; “…the satisfaction of stakeholders, such as 347 

clients and suppliers, can help the company keep long-term relationships with 348 

them…”  349 

The role of Evaluation was also stressed by a number of interviewees. Numerous 350 

evaluations at different project stages and project results “would help managers 351 

review the accuracy of their original schedules and improve their planning skills in 352 
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future projects… ”. The project result “is directly linked to the satisfaction of the 353 

clients and final users. The project result is also linked to reputation and the image of 354 

the organisation; as an executive stated, “…a bad project result is harmful to the 355 

company reputation and image, and therefore affects the long-term benefit of 356 

firms…”  357 

According to the ranking results of importance, the least important factors are 358 

Team Management and Innovation. There were four interviewees who expressed their 359 

concern that innovation was commonly associated with risks, which might have a 360 

negative influence on the project result and consequently affect the career 361 

development of the project managers.  362 

 363 

4.2 Factor Analysis 364 

The initial factor analysis indicated that the number of main components which 365 

could be extracted from the factors was four. Their variance contribution rate was 366 

86.625% (>0.85), suggesting that four components could be representatives in 367 

describing the whole data set. The 11 factors were then regrouped into four 368 

components using factor loading. The extraction principal interprets that the 369 

component based on factor loading whose value is greater than 0.5 being regarded as 370 

significant (Pallant, 2007). The factor loading is the correlation coefficient between 371 

the variable and extracted components, which indicates the factor’s contribution to the 372 

component. Based on the contribution of each factor, four principal components were 373 

extracted and displayed in Table 4. 374 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

18 

 

[Insert Table 4 here please. ] 375 

 376 

The first group in Table 4, Component 1 – Project manager included three 377 

factors: Process Control, Information Management and Communication. These factors 378 

related to sustainable growth from the project manager’s aspect. Thus, this component 379 

could be termed Project Manager. The variance contribution of this component was 380 

67.51%, being the most significant among all the components.  381 

    The second group, Component 2 – Project team had four aspects: Objective, 382 

Resource Management, Evaluation and Team Management, which were associated 383 

with the initial work of projects. At the initial stage of a project, clear goals must be 384 

set followed by an overall assessment. Team management was an essential part of 385 

projects in order to achieve the goal of optimal performance. Component 2 was, thus, 386 

termed Project Team. It ranked the second of the four components with the variance 387 

contribution being 7.41%. 388 

Component 3 contained project result, Innovation and Stakeholder Management, 389 

which were relevant to the additional performance of the project. Project result, as an 390 

uncontrollable factor, reflected the performance of a project. Innovative ideas and 391 

good stakeholder management were two auxiliary aspects that can improve a project’s 392 

performance. Consequently, this component could be summarised as Challenge 393 

Control, the variance contribution of which was 6.99%. 394 

Component 4 covers only one factor—Leadership. In the importance ranking 395 

analysis of CSFs, the factor, Leadership, had the highest score, which indicated that it 396 
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played the most important role in sustainable project management. The variance 397 

contribution of this component was 4.62%, the lowest of all components indicating a 398 

high consistency in the interviewees’ evaluation of this factor.  399 

The four components represented different degrees of relevance of project 400 

management factors to the organisational sustainable growth. Although they did not 401 

cover all factors for all types of projects and sectors, these components were 402 

interpretable and can be considered as representatives of the critical project 403 

management factors for organisational sustainable growth in technology-based 404 

organisations.  405 

 406 

4.3. Building a Project Management Framework for Organisational Sustainable 407 

Growth 408 

Factor analysis produced a four-component structure for the CSFs and the 11 409 

factors were regrouped into four components according to their correlation. 410 

Specifically, the four components were 1) Project Manager, 2) Project Team, 3) 411 

Challenge Control and 4) Leadership. The two components bearing the highest 412 

importance were Leadership and Project Manager. The two factors indicated the close 413 

relationship between the skills of project managers and sustainable development of 414 

the organisation. Component 2 - Project Team was related to project team 415 

sustainability. Component 3 - Challenge Control was associated with sustainability 416 

from the organisational aspect, as it would affect such aspects as corporate efficiency, 417 

reputation and potential business opportunities.  418 
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The analysis based on both the quantitative and qualitative data provided a project 419 

management framework for organisational sustainable growth, which contains three 420 

dimensions, that was, Project manager, Project team and Organisation, as shown in 421 

Figure 1 below. The factors that were grouped at the personal level were ranked on 422 

top of the importance list, indicating that project manager plays the most significant 423 

role in organisational sustainable growth.  424 

 [Insert Figure 1 here please. ] 425 

  This framework gave a clear idea of the relationship between project management 426 

CSFs and organisational sustainable growth of technology-based firms. Therefore, the 427 

sustainable project management can be evaluated from the three dimensions: project 428 

manager, project team and organisation. Each of the dimension include several CSF, 429 

which contribute to the success of each dimension. For example, the Project Manager 430 

dimension includes leadership process control, information management, 431 

communication skills. These four factors are the key for the sustainable growth of 432 

project managers, which in the long term would contribute to organisational growth. 433 

In the Project Team dimension, four CSF – objective, resource management, 434 

evaluation, teamwork management contribute to the development of the project team, 435 

which in turn will benefit the organisational growth. The Organisation dimension 436 

involves three CSF, which are project result, innovation and stakeholder management. 437 

It is the combination of all the CSF within the three-dimension groups contribute to 438 

the different level of sustainable development of organisation.  439 

In order to achieve sustainable growth of organisation, project management 440 
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practitioners should address all CSFs in three management dimensions. One possible 441 

solution is to strengthen education and training to team members, project managers 442 

and organisation leaders. Another solution is to establish a project management 443 

performance assessment system based on the above-mentioned project management 444 

framework. The assessment results of project management can assist in identifying 445 

best practices and benefit practitioners.  446 

4.4 Implementation Satisfaction Evaluation 447 

  In the extended interview survey, the implementation satisfaction of above 448 

mentioned factors was also derived from the average scores of the answers from the 449 

60 questionnaires. The mean of importance and satisfaction of each factor are listed in 450 

Table 5, where the last column Difference represent the gap between the importance 451 

and satisfaction of each factor.  452 

[Insert Table 5 here please. ] 453 

  The factors in Table 5 are ranked by the difference between the importance and 454 

satisfaction. The satisfaction of implementation indicates the experts’ evaluation on 455 

the extent to which a factor has been implemented in real projects based on their 456 

experience. Compared to the scores in the “importance assessment”, the average 457 

scores in the implementation satisfaction evaluation were significantly lower, and the 458 

differences can range from 0.73 to 0.92. The ranking of the factors in implementation 459 

satisfaction evaluation could not correspond to that in the importance assessment. The 460 

comparison between implementation satisfaction results and importance assessment 461 

results is shown by the radar chart in Figure 2.  462 
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[Insert Figure 2 here please. ] 463 

  It can be seen that almost all the comparatively important factors were given 464 

relatively high satisfaction, except for the factor Communication. The communication 465 

throughout various projects have not been paid enough attention in practice as it 466 

should be in theory. The other factors showing big gap between the importance and 467 

satisfactions are team management, evaluation, and leadership, indicating large room 468 

for improvement in practice.   469 

The top two significant factors, Leadership and Process Control, which were 470 

thought most highly of in the importance assessment, have now been given the 471 

highest scores on implementation satisfaction. It suggested that they are the factors 472 

that were implemented to the highest degree in project management practice.  473 

  Stakeholder Management, which was ranked as the seventh important factor, 474 

nevertheless, has been ranked as the second in implementation satisfaction evaluation. 475 

Given the management cultural background of Chinese society, where relationship 476 

(Guan Xi) has been paid great attention in working environment, it is not surprising to 477 

see this result.  478 

The most distinctive results between the two sets of assessments appear in the 479 

factor, Communication, with the score of 0.92 in implementation satisfaction 480 

evaluation and the score of 3.36, which ranked the third, in importance assessment. 481 

The most mentioned complaints were ineffective bottom-up communication system 482 

and open communication atmosphere within project team. It shows that although the 483 

experts acknowledged the importance of Communication in sustainable project 484 
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management, its implementation in practice is unsatisfactory.  485 

  The least satisfying factors seemed to be Team Management and Innovation, which 486 

were given the lowest scores in the implementation satisfaction evaluation. As 487 

mentioned by an interviewee that “adopting new technology during project process 488 

requires extra time and training cost, therefore are not welcomed in those 489 

resource-restricted projects”. The experts showed their unwillingness to take 490 

challenge in project management, which might be caused by time and cost limitation 491 

of projects. On team management aspect there are interviewee suggested that team 492 

member training and coordination should be strengthened, which were sometimes 493 

ignored in project management, especially in small projects. There are still rooms for 494 

project practitioners to pay more attention to these two factors in future practice.  495 

5 Conclusions and Recommendations 496 

  This research intended to explore the relationship between project management 497 

factors and organisational sustainable growth of technology-based firms. The 498 

importance of project management factors was evaluated by means of a structured 499 

interview survey in which experts in the technology-related sectors were invited. The 500 

results disclosed that Leadership, Process Control and Communication played the 501 

most important roles in the sustainability of project management, while Team 502 

Management and Innovation were deemed to be less significant among the 11 factors. 503 

The factor analysis then indicated that the factors could be allocated into four 504 

components, namely, Project Manager, Project Team, Challenge Control and 505 

Leadership. Further analysis on qualitative data from the interview survey revealed 506 
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that these components belong to three aspects of organisational sustainable growth, 507 

being Project Manager, Project Team and Organisation. Based on the results, a project 508 

management framework has been established for technology-based organisations 509 

pursuing sustainable growth. The implementation satisfaction evaluation of the factors 510 

based on real practice was carried out in order to compare the results with those of the 511 

“importance assessment”. Significantly distinctive results were found in all factors, 512 

although most of the ranks in the two evaluations were consistent with the exception 513 

happened in the factor, Communication, which deserved more adequate attention in 514 

practice. The least satisfactory factors in practice were found to be Team management 515 

and Innovation, whilst they were also given the least importance by experts.  516 

Further studies on a wider scope were recommended for future researchers. This 517 

exploratory research adopted structured interview survey method rather than 518 

questionnaire survey, Interview with the experts enabled the researchers to further 519 

explain the relatively new concept involved in the research and kept consistency of 520 

understanding of different respondents. However, the disadvantage of interview 521 

survey was time-consuming, which constrained the number of respondents. It is 522 

recommended for future research to adopt questionnaire survey to enlarge the sample 523 

size, so that the influence of firm type and sectors on the results can be discussed with 524 

adequate data.   525 

The interview survey in this research was carried out in China, therefore the results 526 

might be limited to certain extent. In particular, the reasons for Team Management 527 

and Innovation being scored lower by the interviewees should be further investigated 528 
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in the future.  529 

 530 

Acknowledgement 531 

This research is sponsored by: Young Scholars Program of Shandong University 532 

(Grant No. 2015WLJH16); Science and Technology Project of State Grid Corporation 533 

of China (Grant No. SGSDDK00KJJS1600067). 534 

 535 

References 536 

Almeida, M. V. , and Soares, A.L. (2014), Knowledge  sharing in project-based 537 

organizations: Overcoming the informational limbo, International Journal of 538 

Information Management 34,  770–779 539 

Arts,J. and Faith-Ell,C., New governance approaches for sustainable project 540 

delivery, Procedia - Social and Behavioral Sciences (2012), 48: 3239-3250. 541 

Baraki, Y.A. and Brent, A., Technology transfer of hand pumps in rural 542 

communities of Swaziland: Towards sustainable project life cycle management, 543 

Technology in Society (2013), 35: 258–266. 544 

Bartlett, E., and Howard, N., Informing the decision makers on the cost and value 545 

of green building, Building Research and Information (2000), 28: 315-324. 546 

Beratan, K.K., Kabala, S.J., Loveless, S.M., Martin, P.J.S., and Spyke, N.P., 547 

Environmental Monitoring and Assessment (2004), 94: 179–191 548 

Bogenstatter, U., Prediction and optimization of life-cycle costs in early design, 549 

Building Research and Information (2000), 28: 376-386. 550 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

26 

 

Bossink， B.A.G. The interorganizational innovation processes of sustainable 551 

building: A Dutch case of joint building innovation in sustainability, Building and 552 

Environment, Vol 42 (12)4086-92. 553 

Brucker, K.D., Macharis, C. and Verbeke, A., Multi-criteria analysis and the 554 

resolution of sustainable development dilemmas: A stakeholder management 555 

approach, European Journal of Operational Research (2013), 224: 122–131. 556 

Burnett, J., Chau, C.K.，and Lee, W.L., Green Buildings: How Green the Label?, 557 

HKIE Transactions (2013), 12(4): 1-8. 558 

Chen, C.Y., Managing projects from a client perspective: The concept of the 559 

meetings-flow approach, International Journal of Project Management (2011), 29(1):  560 

671-686. 561 

Chua, D.K.H., Critical success factors for different project objectives. Journal of 562 

Construction Engineering and Management (1999). 3: 142–150. 563 

Cole, R.J., Building environmental assessment methods: clarifying intentions, 564 

Building Research and Information (1999), 27(4/5): 230-246. 565 

Cox, R.F., Issa, R.R.A., Ahrens, D., Management perception of key performance 566 

Indicators for construction. Journal Construction Engineering and Management 567 

(2003), 129: 42–152. 568 

Dammann, S., and Elle, M., Environmental indicators: establishing a common 569 

language for green building, Building Research and Information (2006), 570 

34(4):387-404. 571 

Duffield, S. and Whitty, S.J. (2015), Developing a systemic lessons learned 572 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

27 

 

knowledge model for organisational learning through projects, International Journal 573 

of Project Management, 33, 311–324.  574 

Edum-Fotwe, F.T., McCaffer, R., Developing project management competency: 575 

perspectives from the construction industry. International Journal of Project 576 

Management (2000), 18(1): 111–12. 577 

Enshassi, A., Construction projects and the environment in Palestine, Building 578 

Research and Information (1997), 25(2):111-114. 579 

Eskerod, P., Vaagaasar A.L., Stakeholder Management Strategies and Practices 580 

During a Project Course, Project Management Journal (2014), 45(5): 71-85. 581 

Farmer, G., and Guy, S., Making morality: sustainable architecture and the 582 

pragmatic imagination, Building Research and Information (2010), 38(4):368-378. 583 

Fawcett, W., Hughes, M., Krieg, H., Albrecht, S., and Vennstrom, A., Flexible 584 

strategies for long-term sustainability under uncertainty, Building Research and 585 

Information (2012), 40(5): 545-557. 586 

Feige, A., Wallbaum, H., and Krank, S., Harnessing stakeholder motivation: 587 

towards a Swiss sustainable building sector, Building Research and Information 588 

(2011), 39(5):504-517. 589 

Fernndez-Snch,G., and Rodrguez-Lp,F., A methodology to identify sustainability 590 

indicators in construction project management--Application to infrastructure projects 591 

in Spain, Ecological Indicators(2010), 10( 6): 1193-1201. 592 

Fortune, J. and White, D. (2006), Framing of project critical success factors by a 593 

systems model, International Journal of Project Management, Vol24(1)53–65.  594 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

28 

 

Glaumann, M., Malm, T., and Larsson, J., Evaluation of green buildings in Sweden, 595 

Building Research and Information (1999), 27(4/5): 276-285. 596 

Gomes, V., and Maristela Gomes da Silva, Exploring sustainable construction: 597 

implications from Latin America, Building Research and Information (2005), 33(5): 598 

428-440. 599 

Guerrero, D.A.M. and De los Rios, I., Learning model and competences 600 

certification in the project management scope: An empirical application in a 601 

sustainable development context, Procedia - Social and Behavioral Sciences (2012), 602 

46: 1297- 1305. 603 

Gushgar, S. K., Francis, P. A., Saklou, J.H., Skills critical to long-term profitability 604 

of technology-based firms. Journal of Management in Engineering (1997), 13 605 

(2):46–56. 606 

Gibson, R.B., Sustainability assessment and conflict resolution: Reaching 607 

agreement to proceed with the Voisey’s Bay nickel mine, Journal of Cleaner 608 

Production (2006), 14: 334-348. 609 

Hakkinen, T. and Belloni, K., Barriers and drivers for sustainable building, 610 

Building Research & Information (2011), 39(3): 239–255. 611 

Hannan,S. and Sutherl,C. Mega-projects and sustainability in Durban, South Africa: 612 

Convergent or divergent agendas? Habitat International (2015), Vol 45(3),205-212 613 

Hwang, B.G. and Ng, W.G., Project management knowledge and skills for green 614 

construction: Overcoming challenges, International journal of project management 615 

(2013), 31: 272-284. 616 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

29 

 

Jensen, J.O., and Gram-Hanssen, K., Ecological modernization of sustainable 617 

buildings: a Danish perspective, building research and information (2008), 618 

36(2):146-158. 619 

Jorgensen, T. h., Towards more sustainable management systems: through life 620 

cycle management and integration, Journal of Cleaner Production (2008), 621 

16:1071-1080. 622 

Kaatz, E., Root, D.S., Bowen, P.A. and Hill, R.C., Advancing key outcomes of 623 

sustainability building assessment, building research and information (2006), 34(4): 624 

308-320. 625 

Kelley, D. J.,O’Connor, G.C., Neck, H., Peters, L. (2011) Journal  of  626 

Engineering  and  Technology  Management,  28,  249–267 627 

Kissi, J., Dainty, A. and Tuuli, M., Examining the role of transformational 628 

leadership of portfolio managers in project performance, International Journal of 629 

Project Management (2013), 31(4): 485-497. 630 

Konig, H., and Cristofaro, M.L.D., Benchmarks for lifecycle costs and lifecycle 631 

assessment of residential buildings, building research and information (2012), 632 

40(5):558-580. 633 

Kumaraswamy, M.M.K., and Anvuur, A.M., Selecting sustainable teams for PPP 634 

projects, Building and Environment (2008), 43: 999-1009. 635 

Labuschagne, C., Brent, A.C. (2005), Sustainable Project Life Cycle Management: 636 

the need to integrate life cycles in the manufacturing sector, International Journal of 637 

Project Management, 23(2005)159–168 638 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

30 

 

Lacasse, M.A., Materials and technology for sustainable construction, Building 639 

Research and Information (1999), 27(6): 405-408. 640 

Larsson, N., Adapting to climate change in Canada, building research and 641 

information (2003), 31(3-4):231-239. 642 

Li Y. Y., Chen P., Chew D. A. S., Teo C. C., Ding R. G., Critical Project 643 

Management Factors of AEC Firms for Delivering Green Building Projects in 644 

Singapore, Journal of Construction Engineering and Management (2011), 137: 645 

1153-1163. 646 

Liu, Y., Prasad, D., Li, J., Fu, Y., and Liu, J., Developing regionally specific 647 

environmental building tools for China, building research and information (2006), 648 

34(4):372-386. 649 

Lu, W. and Yuan, H., Exploring critical success factors for waste management in 650 

construction projects of China, Resources, Conservation and Recycling (2010), 55: 651 

201-208. 652 

Lutzkendorf, T., Fan, W., and Lorenz, D., Engaging financial stakeholders 653 

opportunities for a sustainable built environment, building research and information 654 

(2011), 39(5):483-503. 655 

Meins, E., Wallbaum, H., Hardziewski, R., and Feige, A., Sustainability and 656 

property valuation: a risk-based approach, Building Research and Information (2010), 657 

38(3): 280-300. 658 

Miozzo,M., DiVito,L. and Desyllas, P. (2016), When do Acquirers Invest in the 659 

R&D Assets of Acquired Science-based Firms in Cross-border Acquisitions? The 660 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

31 

 

Role of Technology and Capabilities Similarity and Complementarity, Long Range 661 

Planning, Volume 49(2), 221-240. 662 

Mishra, P., Dangayach, G.S. and Mittal, M.L., (2011) An Ethical approach towards 663 

sustainable project Success, Procedia - Social and Behavioral Sciences (2011), 25: 664 

338- 344. 665 

Moldan, B., Billharz, S. and Matravers, R. (eds.), Sustainability Indicators: Report 666 

of the Project on Indicators of Sustainable Development, John Wiley and Sons (1997), 667 

New York, NY, USA. 668 

Ngowi, A.B., Is construction procurement a key to sustainable development?, 669 

Building Research and Information (1998), 26(6): 340-350. 670 

Odusami, K.T., Perceptions of construction professionals concerning important 671 

skills of effective project leaders. Journal of Management in Engineering (2002), 672 

18(2): 61–67. 673 

Paulinus Woka Ihuah, Iyenemi Ibimina Kakulu, David Eaton 2014, A review of 674 

Critical Project Management Success Factors (CPMSF) for sustainable social housing 675 

in Nigeria, International Journal of Sustainable Built Environment, 3(1):62-71. 676 

Pallant, J., SPSS Survival Manual. A Step by Step Guide to Data Analysis Using 677 

SPSS for Windows (Version 10).Open University Press (2007), Buckingham. 678 

Plaut, J.M., Dunbar, B., Wackerman, A., and Hodgin, S., Regenerative design: the 679 

LENSES Framework for buildings and communities, Building Research and 680 

Information (2012), 40(1):112-122. 681 

Plessis, C. D., Sustainablility and sustainable construction: the African context,  682 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

32 

 

Building Research & Information (2001) , 29(5): 374-380. 683 

Plessis，C.D., Action for sustainability：preparing an African plan for sustainable 684 

building and construction, building research and information (2005), 33(5): 405-415. 685 

Puig,M., Wooldrindge,C., and Darbra,R.M., Identification and selection of 686 

Environmental Performance Indicators for sustainable port development, Marine 687 

Pollution Bulletin (2014), 81: 124-130. 688 

Rwamamara, R., and Simonsson, P., Self-compacting concrete use for construction 689 

work environment sustainability, Journal of Civil Engineering and Management 690 

(2012), 18(5): 724-734. 691 

Schepper, S.D., Dooms, M., Haezendonck, E., Stakeholder dynamics and 692 

responsibilities in Public–Private Partnerships: A mixed experience, International 693 

Journal of Project Management (2013), 32:1210-1222. 694 

Scott-Young, C. and Samson, D., Project success and project team management: 695 

Evidence from capital projects in the process industries, Journal of Operations 696 

Management (2008), 26: 749–766. 697 

Shahhosseini, V., Sebt, M. H., Competency-based selection and assignment of 698 

human resources to construction projects, ScientiaIranica (2011), 18(2): 163-180. 699 

Shen, L.Y., Hao, J.L., Tam, V.W.Y., and Yao, H., A checklist for assessing 700 

sustainability performance of construction project, Journal of civil engineering and 701 

management (2007), 8(4): 273-281. 702 

Shen,Y., Tam, V.W.Y., Tam,L., and Ji,y, Project feasibility study: the key to 703 

successful implementation of sustainable And socially responsible construction 704 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

33 

 

management practice, Journal of Cleaner Production (2010), 18: 254-259. 705 

Shepley, M. MC., Developing evidence for sustainable healthcare, building 706 

research and information (2010), 38(3): 359-361. 707 

Shi, Q., Zuo, J., Huang, R., Huang, J., and Pullen, S., Identifying the critical factors 708 

for green construction- An empirical study in China, Habitat International (2013), 40: 709 

1-8. 710 

SPSS Inc., SPSS Base 10.0 Applications Guide, SPSS Inc.,USA, 1999. 711 

Tam, V.W.Y., Le, K.N. and Zeng, S.X., Review on Waste Management Systems in 712 

the Hong Kong Construction Industry: Use of Spectral and Bispectral Methods, 713 

Journal of Civil Engineering and Management 2012, 18(1): 14-23. 714 

The National Bureau of Statistics (2015), China Yearbook 2014, The National 715 

Bureau of Statistics of the PRC, Beijing.   716 

Varnas, A., Faith-Ell, C. and Balfors, B., Practical report: Linking environmental 717 

impact assessment, environmental management systems and green procurement in 718 

construction projects: lessons from the City Tunnel Project in Malmo, Sweden, 719 

Impact Assessment and Project Appraisal (2009), 27(1): 69-76. 720 

Verma, J.P..Data Analysis in Management with SPSS Software, Springer (2013), 721 

India. 722 

Vinodh, S. and Rathod,G., Integration of ECQFD and LCA for sustainable product 723 

design, Journal of Cleaner Production(2010), 18: 833-842. 724 

Wang, N. Chang, Y. and Nunn, C., Lifecycle assessment for sustainable design 725 

options of a commercial building in Shanghai, Journal of Building and Environment 726 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

34 

 

(2010), 45(6): 1415-1421. 727 

Wang, N.,Wei, K. and Sun, H., Whole Life Project Management Approach to 728 

Sustainability, ASCE Journal of Management in Engineering(2014), 30(2): 246-255. 729 

Whang, S.W. and Kim, S., Determining sustainable design management using 730 

passive designelements for a zero emission house during the schematic design, 731 

Energy and Buildings (2014), 77: 304–312. 732 

Yang, L. R., Huang, C. F., Wu, K. S.,The association among project manager's 733 

leadership style, teamwork and project success, International Journal of Project 734 

Management (2011), 29 (3): 258-267.  735 

Yun, S., Jung, W., Han, S.H., Park, H., Critical organizational success factors for 736 

PPP projects, Journal of Civil Engineering and Management (2015), 21(2): 131-143. 737 

Xu, C., Ye, H. and Cao, S., Constructing China’s greenways naturally, Ecological 738 

Engineering (2011), 37: 401-406. 739 

Yu, J. and Kwon, H., Critical success factors for urban regeneration projects in 740 

Korea, International Journal of Project Management (2011), 29: 889-899. 741 

Yuan, H., Key indicators for assessing the effectiveness of waste management in 742 

construction projects, Ecological Indicators (2013), 24: 476-484. 743 

Zarina Alias, E.M.A. Zawawi, Khalid Yusof, N.M. Aris, Determining Critical 744 

Success Factors of Project Management Practice: A conceptual framework, Procedia - 745 

Social and Behavioral Sciences (2014), 153:61-69. 746 

Zulchn, B.G., Communication: The foundation of project management, Procedia 747 

Technology (2014), 16: 1000-1009. 748 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

35 

 

 749 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Table 2.Participants profile 

Organisational Information 
 
Organisation 
type 

Government-
owned firms 

Private-owned 
firms 

Foreign 
investing firms 

Others  

42% 40% 8% 10% 
Sectors 
 

Consultancy Manufacture Construction Government 
31% 11% 22% 17% 
IT  Transport R&D 
9% 4% 6% 

Employees  <100 100-500 500-2000 >2000 
25% 37% 20% 18% 

Personal Information 
Status 
 

Junior 
manager 

Senior 
manager 

Engineers Executive 

46% 40% 10% 4% 
Work 
experience 

3-5 years 5-10 years 10-15 years >15 years 
38% 32% 20% 10% 
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Table 3.The average importance of factors  

Rank CSF  Mean Variance 

1 Leadership 4.46 0.46 

2 Process control 4.30 0.35 
3 Communication 4.27 0.54 
4 Objective 4.21 0.30 
5 Information 4.20 0.56 
6 Resource management 4.19 0.54 
7 Stakeholder management 4.19 0.47 
8 Evaluation 4.18 0.38 
9 Project result 4.16 0.75 
10 Team management 3.99 0.50 
11 Innovation  3.83 0.53 
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Table 4 Rotated component matrix 

Component  1 2 3 4 

1 Project manager Process control 0.851    

 Information management 0.725    

 Communication 0.710    

2 Project team  Objective  0.881   

 Resource management  0.593   

 Evaluation  0.591   

 Teamwork management  0.575   

3 Challenge control Project result   0.885  

 Innovation   0.588  

 Stakeholder management   0.508  

4 Leadership Leadership    0.868 
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Table 5. The difference between importance and satisfaction of factors 

 

Factor Importance Satisfaction Difference 

Communication 4.20 3.10 0.92 

Team management 4.02 3.19 0.88 

Evaluations 4.07 3.33 0.88 

Leadership 4.33 3.53 0.83 

Process control 4.39 3.47 0.79 

Information  4.07 3.42 0.79 

Resource 

management 
3.75 2.87 0.76 

Objective 3.75 3.22 0.74 

Stakeholder 

management 
4.07 3.42 0.72 

Project result 3.93 3.34 0.70 

Innovation  3.90 3.21 0.63 
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Table 1. Development of survey questions 

Factors Code References 

Leadership  

1 Good understanding of expectations of 

Client and other stakeholders 

2 Managers' leadership skills 

 

S5.1 

 

S5.2 

Hwang and Ng 2013; Shepley 2010; 

Li et al 2011; Gushgar et al.(1997); 

Edum-Fotwe and McCaffer (2000); 

Odusami (2002); Ngowi 1998; 

Scott-Young and Samson (2008); 

Kissi et al 2013; 

Communication 

1 Good communication with external 

stakeholders 

2 Establishing top-down and bottom-up 

communication system 

3 Open communication atmosphere within 

project team 

 

S1.1 

 

S1.2 

 

S1.3 

Shen et al. 2007; 

Puig et al 2014; Arts and Faith-Ell 

2012; Baraki and Brent 2013; Lu and 

Yuan 2010; Gibson 2006; .Beratan et 

al 2004; Li et al 2011; 

Stakeholders management  

1 Identifying all stakeholders and their 

needs 

2 Tracking personal changes of all 

stakeholders 

3 Motivating suppliers 

4 Quality control over suppliers and 

vendors 

5 Integrating stakeholders' needs into 

project plans 

6 Fulfilment of stakeholders' expectations 

 

 

S11.1 

 

S11.2 

 

S11.3 

S11.4 

 

S11.5 

 

S11.6 

Shen et al. 2007; Larsson 2003; 

Fernndez-Snch and Rodrguez-Lp 

2010; Mishra et al 2011; Whang and 

Kim 2014; Yuan 2013; Arts and 

Faith-Ell 2012; Hwang and Ng 2013; 

Baraki and Brent 2013; Lu and Yuan 

2010; Vinodh and Rathod 2010; Shen 

et al 2010; Kumaraswamy and 

Anvuur 2008; Gibson 2006; .Beratan 

et al 2004; Xu et al 2011; Enshassi 

1997; Ball 1999; Shepley 2010; Liu 

et al 2006; Plaut et al 2012; 

Bogenstatter 2000; Lutzkendorf et al 

2011; Dammann and Elle 2006; 

Feigeet al 2011; Shi et al 2013; 

Bartlett and Howard 2000; Farmer 

and Guy 2010; Ngowi 1998; Wang et 

al 2010; Li et al 2011;Schepper et al 

2013; Eskerod et al 2014; 

Team management 

1 In selection of new members, 

identifying and classifying their abilities 

and needs 

2 Team coordination 

3 Employee survey and using the survey 

results 

4 Planning training programme for team 

members, based on client  feedback 

5 Task delegation based on members' 

 

S9.1 

 

 

S9.2 

S9.3 

 

S9.4 

 

S9.5 

Shen et al. 2007; Hakkinen and 

Belloni 2011; Cole 1999; Puig et al 

2014; Arts and Faith-Ell 2012; 

Hwang and Ng 2013; Baraki and 

Brent 2013; Lu and Yuan 2010; 

Vinodh and Rathod 2010; Shen et al 

2010; Kumaraswamy and Anvuur 

2008; Ball 1999; Shepley 2010; Li et 

al 2011; Scott-Young and Samson 

2008; Kissi et al 2013; Zou et al 
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competence 

6 Promotion prospect for team members 

7 Self-involvement of employees 

8 Fair equality of opportunity for team 

members 

 

S9.6 

S9.7 

S9.8 

2013; Yun et al 2015; 

Objective management 

1 Establishment of specific, reasonable 

and easily understood project objective 

2 Setting sub-objectives for those  

involved in the project under the overall 

project objective 

3 Ensuring each stakeholder understands 

its sub-objectives 

4 Letting members know other peoples' 

sub-objectives and progress 

 

S6.1 

 

S6.2 

 

 

S6.3 

 

S6.4 

Plessis 2005; Cole 1999; 

Fernndez-Snch and Rodrguez-Lp 

2010; Whang and Kim 2014; Puig et 

al 2014; Yuan 2013; Arts and 

Faith-Ell 2012; Hwang and Ng 2013; 

Vinodh and Rathod 2010; Shen et al 

2007; Shen et al 2010; 

Kumaraswamy and Anvuur 

2008; .Beratan et al 2004; Xu et al 

2011; Shepley 2010; Bogenstatter 

2000; Glaumann et al 1999; Fawcett 

et al 2012; Wang et al 2010; 

Process control 

1 Managers actively checking the project 

progress 

2 Risk management ability 

3 Regular checking on process against 

contract 

4 Critical path analysis used for process 

control and optimisation 

5 Balancing time, cost and quality 

 

S7.1 

 

S7.2 

S7.3 

 

S7.4 

 

S7.5 

Fernndez-Snch and Rodrguez-Lp 

2010; Puig et al 2014; Yuan 2013; 

Hwang and Ng 2013; Lu and Yuan 

2010; Shen et al 2010; 

Kumaraswamy and Anvuur 

2008; .Beratan et al 2004; Fawcett et 

al 2012; Bartlett and Howard 2000; 

Lacasse 1999; Yun et al 2015; 

Information management 

1 Complete and reliable data recording 

mechanism 

2 Establishing database for suppliers and 

experts information 

3 Summarising and recording best practice 

and sharing results 

4 Standardised documents and codes 

5 Impact of market price trend 

 

S3.1 

 

S3.2 

 

S3.3 

 

S3.4 

S3.5 

Shen et al. 2007; Hakkinen and 

Belloni 2011; Mishra et al 2011; 

Whang and Kim 2014; Arts and 

Faith-Ell 2012; Hwang and Ng 2013; 

Baraki and Brent 2013; Lu and Yuan 

2010; Plessis 2001; Jensen and 

Gram-Hanssen 2008; Shi et al 2013; 

Lacasse 1999; 

Evaluation 

1 Under budget 

2 Establishing motivation mechanism 

3 Post project evaluation 

4 Cutting red tape (reducing complex 

management processes) 

5 Appreciating team image 

6 Measuring client's satisfaction after 

 

S2.1 

S2.2 

S2.3 

S2.4 

 

S2.5 

S2.6 

Fernndez-Snch and Rodrguez-Lp 

2010; Puig et al 2014; Yuan 2013; 

Hwang and Ng 2013; Baraki and 

Brent 2013; Vinodh and Rathod 

2010; Shen et al 2010; Enshassi 

1997; Plessis 2001; Meins et al 2010; 

Rwamamara and Simonsson 2012; 

Tam et al 2012; Plaut et al 2012; 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

completion 

7 Regular checking, assessing and testing 

project progress 

 

 

 

S2.7 

Lutzkendorf et al 2011; Gomes et al 

2005; Fawcett et al 2012; Feige et al 

2011; Varnas et al 2009; Farmer and 

Guy 2010; Lacasse 1999; Wang et al 

2010;  Li et al 2011; 

Resource management 

1 Financial management 

2 Effective use of capital investment 

3 Energy and resource saving policy 

4 Understanding of relative social, legal, 

environmental background and technical 

information of the project 

 

 

 

S10.1 

S10.2 

S10.3 

S10.4 

Cole 1999; Plessis 2005; Shen et al. 

2007; Konig and Cristofaro 2012; 

Fernndez-Snch and Rodrguez-Lp 

2010; Puig et al 2014; Hannan and 

Sutherl 2014; Hwang and Ng 2013; 

Lu and Yuan 2010; Vinodh and 

Rathod 2010; Shen et al 2010; Ball 

1999; Shepley 2010; Liu et al 2006; 

Meins et al 2010; Plaut et al 2012; 

Bogenstatter 2000; Glaumann et al 

1999; Gomes et al 2005; Burnett et al 

2013; Bartlett and Howard 2000; 

Lacasse 1999; 

Project result 

1 Productivity 

2 Profit and loss achievement 

3 Willingness of team members to work in 

the team again 

 

S8.1 

S8.2 

S8.3 

Yuan 2013; Hannan and Sutherl 

2014; Hwang and Ng 2013; Shen et 

al 2010; Jensen and Gram-Hanssen 

2008； 

Innovation 

1 Optimising project management 

according to stakeholders' feedbacks 

2 Experiencing challenges or innovation 

in project 

3 Adopting new technology and software 

for project management 

 

 

 

S4.1 

 

S4.2 

 

S4.3 

Kaatz et al 2006; Hakkinen and 

Belloni 2011; Hwang and Ng 

2013;  Tam et al 2012; Cole 1999; 

Konig and Cristofaro 2012;Shen et al 

2007; Gibson 2006; Fernndez-Snch 

and Rodrguez-Lp 2010; Puig et al 

2014; Yuan 2013; Arts and Faith-Ell 

2012; Baraki and Brent 2013; Lu and 

Yuan 2010; Shen et al 2010; Plaut et 

al 2012; Dammann and Elle 2006; 

Gomes et al 2005; Shi et al 2013;  

Lacasse 1999; Li et al 2011 

Note: Importance Measurement scale = 1-5, where 1 = Not important for sustainable project 

management and 5 = Extremely important for sustainable project management 

Implementation satisfaction measurement scale = 1-5, where 1 = Not satisfied and 5 = Fully 

satisfied.  
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Figure 2. Comparison of Factor Importance and implementation satisfaction 
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Highlights  

(1) This exploratory research discussed the role of project management in orgnisational 

sustainable development for the first time, contributing to current literature of project 

management.  

(2) A framework of three levels structure for the critical project management factors for 

organisational sustainable growth was established. 

(3) The implementation satisfaction of the critical project management factors for orgnisational 

sustainable growth was compared with their importance. Suggestions for improvement were 

given, which are valuable for project management practitioners. 


