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Abstract

We are witnesses of projectification of our world. Projects are evolving daily, in faster, bigger and more complex manner, requiring 
project management to adjust to these changes adequately. One of the major help project managers and their teams have in decision 
making, planning, monitoring, organizing and doing their everyday activities in general are set of different project management 
methods, tools and techniques. They are supposed to increase overall project success, which is often not the case, especially on 
projects of large infrastructure nature. The main aim of this article is to investigate which project management methods, tools and 
techniques, as well as project management methodologies and standards, managers of infrastructure projects use (due to their 
company and/or project requirements, knowledge or habits) in accordance to their perceived usefulness in context of Republic of 
Croatia. This kind of research may help in better targeting of those project management tools that really do make the difference in 
special contexts. This is especially important in world where added value to projects fulfilment is appreciated more than ever. 
Methodology used in this research was comprehensive literature review on the field, survey and statistical analysis. Results of the 
research may be useful both to project management scientists in directing their future research on the field, as well as project 
management practitioners and educators in usage and development of knowledge, skills and experience of working with the most 
effective methods, tools and techniques. 
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1. Introduction

Projects are becoming more challenging than ever before with the evolution of globalization, political realignments 
and rapid advance of information within firms [1] as well as general growth of economic and social demands. An 
effective strategy for overcoming those challenges may be found in engagement of information technology (IT) 
solutions in project management profession, which is already happening in development of virtual teams or application 
of neural networks. However, main problems of IT solutions remain the well-known “garbage in = garbage out” [2], 
so they remain only a category within the area of possible project management methods, tools and techniques (MTTs). 
MTTs seem to be an important project success factor. The application of the best standards and MTTs on project has 
positive effects on the overall project success [3]. Many projects fail to fulfil targeted budget, deadline or quality 
requirements, as well as overall project goals and contribute to organizational strategy. This problem is in focus on a 
special way if we talk about large infrastructural projects, which have even larger set of project success criteria to fulfil 
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than those of “iron triangle”. Therefore, it is purposeful and meaningful to find out how can project management MTTs 
and best praxes help project managers in leading their complex project endeavours towards successful outcomes. The 
main aim of this research is to find out which project management MTTs, as well as project management 
methodologies or standards, project managers use in managing infrastructure projects, as well as how useful they 
consider them to be. The fulfilment of the research goal will contribute in building awareness of relationship between 
usage and usefulness in order to direct future performances on the field. The goal is reached throughout research 
methodology explained below. 

First step was to define relevant MTTs, methodologies and standards used in today’s world of project management. 
This was undertaken through desk research - literature review of the relevant publications on the field. Then, a survey 
was undertaken within one group of infrastructural project managers – those of water projects. The sample was asked 
to give their insights on the level of usage and usefulness (efficiency) of each of methodology, standard, and MTT 
from the list created in the first step. In addition, they were asked whether they think that some new solutions on this 
field are needed while managing projects. The results of the survey are given as an output of descriptive statistical 
analysis and grouping within categories of those inputs that are used most often, frequently, and rarely. Research results 
are then elaborated in context of today trends, other researchers work, and answers on the meaning of the picture of 
present state on the field. Finally, conclusion remarks and guidelines for further research are given. 

2. Literature review

Project management methodologies and MTTs are significant project management success factor, and therefore, one 
of the enablers of project success [3]. Project management methodology is usually defined as a set of methods, 
techniques, procedures, rules, templates, and best practices used on a project. It is commonly based on a specific project 
management approach, that defines a set of principles and guidelines, which then define the way a project is managed 
[4]. The most common and well-known project management methodologies and standards within European context 
(especially in South East Europe) are PMI’s Project Management Body of Knowledge [5] and IPMA’s International 
Competence Baseline [6]. While using a certain methodology (or while managing a project without the official one), 
project managers must use some of project management tools and techniques, in order to fulfil their tasks and manage 
projects more effectively, organize their work, gather data and communicate.  

There are numerous project management methodologies and MTTs nowadays. In order to find out an initial list of 
those that will be tested, authors did a comprehensive literature review.  For the need of this research, the division of 
[7], followed by [8], which authors presented in their work as one element of project management success factors 
breakdown [3], was taken. Ref. [7] divided methodologies and MTTs for project management on six groups: project 
management methodologies, project management software, project management tools, decision-making techniques, 
risk assessment tools and information communication technology (ICT) support tools. From the initial [7]’s list, some 
elements were taken out, because they were not applicable in national context. Also, some of the elements that may 
had been significant in this context were added based on the review of relevant literature [9-12], forming the final list 
which was then an input to a questionnaire. Which of these methodologies, standards and MTTs are used, and which 
is their usefulness in context of water projects, was tested through empirical part of the study. 

3. Survey and results

Total number of 31 water infrastructure projects managers answer the questionnaire on usage and usefulness of MTTs. 
They were gathered based on snowball sampling, with the first 10 gathered within national government agency for 
water management. They were asked to fill the questionnaire up and distribute it to the people they thought were the 
most competent to answer. By sampling like this, the survey was also answered by the project managers working in 
utility companies, contractors and consultants as well. Most of the respondents were male (65%), between 31 and 40 
years old (45%), owning university degree (84%), and had construction educational background (72%). Averagely, 
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respondents had 12 years of working experience, in which they worked on 6 projects. Average managed project lasted 
for 3 years and had financial value of 16.7 billion EUR. 

Respondents were asked if they think that used methodologies, standards and MTTs on water projects are adequate in 
the sense of fulfilment of needs of water sector. Detailed results on this may be found in [13]. Then, respondents were 
given a list created through literature review (Chapter 2) in which they were supposed to check what they use and 
grade their usefulness/efficiency on Likert scale from 1 to 5 (where 1 = extremely not useful; 2 = not useful; 3 = nor 
not useful, nor useful; 4 = useful; 5 = extremely useful). Results were then divided onto three groups of methodologies, 
standards and MTTs: most often used (used by 13 respondents and more), frequently used (used by 5 to 12 
respondents), rarely used (used by 4 respondents and less). The results are presented in Table 1. These tables combine 
data on M – mean grade of usefulness and frequency f(n) – number of units in the sample using a given element. 
Detailed additional statistics may be found in [13]. 

     Table 1. Perceived usefulness of used methodologies, standards, methods, tools and techniques 

Most often used methodologies, 
standards and MTTs 

M f (n) Frequently used methodologies, 
standards and MTTs 

M f (n) Rarely used methodologies, 
standards and MTTs 

M f (n)

Integrated groupware (e-mail, 
collaborative tools, shared access 
to web portals, etc.) 

4.39 31 Other decision-making 
techniques and tools 

4.14 7 Agile board 4.50 2 

Lessons learned 4.38 13 Team building activities 4.00 10 Decision trees 4.50 2 

MS Excel 4.29 31 Decision analysis - DA 4.00 6 “In house” risk assessment 
tools 

4.00 4 

Cost benefit analysis – CBA 4.17 18 Sensitivity analysis - SA 4.00 5 Trend and variation analysis 4.00 3 

Reporting system 4.05 22 Communication plan 3.91 11 Earned value management - 
EVM 

4.00 2 

Oracle Primavera 4.00 16 “In house” project management 
tools 

3.91 11 Critical chain method - 
CCM 

4.00 1 

Groupware (e-mail only) 3.94 18 Voice over internet protocol (e.g. 
Skype) 

3.91 11 Delphi method 4.00 1 

Gantt bar charts 3.93 27 Project management software 
developed “in house” 

3.86 7 Resource leveling 4.00 1 

Risk assessment 3.92 13 Work breakdown structure - 
WBS 

3.86 7 Other risk assessment tools 
and techniques 

3.75 4 

Progress meetings 3.90 31 Other project management tools 3.83 6 “What-if“ scenario analysis 
– Cause and effect diagrams 

3.67 3 

Cash flow analysis 3.90 20 Microsoft Project 3.75 8 PMBOK® (Project 
Management Body of 
Knowledge) 

3.50 4 

“In house” communication and 
reporting system 

3.89 18 Critical path method – CPM 3.75 8 SAP 3.50 2 

Checklist analysis 3.87 23 Other information 
communication technology (ICT) 
support tools 

3.73 11 Monte Carlo simulation 3.50 2 

Progress reports 3.86 29 Life-cycle cost analysis (LCC) 3.71 7 Reliability analysis 3.50 2 

PM methodology developed “in 
house” 

3.74 19 Video conferencing 3.71 7 Other project management 
software 

3.33 3 

Trend diagrams/ S curves 3.71 14 Other project management 
methodologies 

3.70 10 Probability and effect matrix 3.33 3 

Project goals charter 3.67 15 Strengths, weaknesses, 
opportunities and threats analysis 
– SWOT 

3.60 10 ISO 21500:2012 - Guidance 
on project management 

3.00 3 

   Project evaluation and review 
technique – PERT 

3.60 5 Stakeholder analysis 3.00 3 
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   Flow diagrams 3.60 5 Fault tree analysis (FTA) 3.00 2 

   Probability analysis 3.57 7 Hazard and operability 
studies (HAZOP) 

2.50 2 

   “In house” decision-making 
techniques and tools 

3.56 9 Hazard analysis (HAZAN) 2.50 2 

   ICB (International Competence 
Baseline) 

3.50 6 Agile project management 
methodologies 

1.00 1 

   Communities of practice enabling 
tools (professional forums etc.) 

3.45 11    

   Organizational breakdown 
structure - OBS 

3.40 5    

   Precedence diagram method - 
PDM 

3.33 9    

   Risk register 2.83 6    

4. Discussion

Conducted survey revealed interesting results. Based on respondents’ answers in the first part of the survey it was 
stated that 84% of respondents do not consider methodologies, standards, and MTTs used in managing water projects 
adequate to fulfil needs of water sector. Even 94% of respondents think that certain problems in managing water 
projects may be minimized by the usage of more adequate methodologies, standards, or MTTs than the ones being 
used. In other words, most of the examined project managers think that there is an evident gap between methodologies, 
standards and MTTs being used and those that would be of real help when dealing with problems on projects. The 
possible reasons for this gap may be found in inadequate education on maximization of possibilities’ usage that those 
tools may provide, in project procedures that do not cope with realistic situation on projects (gap between theory and 
praxes), psychological or time-constraining reluctance in learning, developing, testing or accepting new solutions, 
missing of new and creative solutions that would be custom-made and combine benefits of old solutions with an answer 
to new needs, etc. These findings and possible causes lying beneath them may be of great significance in conducting 
a future research on the field. 

All respondents use integrated groupware, MS Excel and progress meetings, which is to certain extant similar with 
results of [14], who, among others, found progress reports and PM software used by all respondents in their research. 
Thereby, the average grade of usefulness of the meetings is 3.90, MS Excel 4.29, and integrated groupware 4.39. 
Authors believe that these figures are not as big as they could be compared to the wide usage of those methods. What 
can be done in order to increase them is to adopt principals of meeting management, maximize possibilities of MS 
Excel by enhancing the level of users’ knowledge, and explore further possibilities of cloud management or 
multidimensional decision-making investment approach on web-based project management solutions in general [15]. 
In addition, project managers most often use cost benefit analyses and project goals charters, which is not surprising, 
since those elements are often mandatory when applying project for some sort of outer financing models, such as those 
provided by the European Union or World Bank. Water projects are of large financial, time and complexity nature, so 
state usually cannot fund them completely. Following application process for funds requires usage of these and similar 
tools, making of risk assessments, and regular reporting.  

Reporting on project progress and project issues is immanent to any construction project, especially the complex 
infrastructural ones, with a large number of stakeholders that all require precise information on timely manner. 
Reporting systems and progress reports are therefore a must have element, but could strive for improvements, due to 
the comparison of their usage and grades of their usefulness. Also, when having in mind purpose of reporting systems, 
a parallel with rather poor usage of communication plans and extremely poor usage of stakeholder analysis must be 
drown. This finding indicates the possibility that project managers in Croatia adopt those tools that are on some level 
(e.g. state, funding, company) mandatory, without maximization of the purpose and objectives of their usage. Only 
9.7% of respondents use stakeholder analysis (which among other objectives, has a cause to detect who on project 
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needs what kind of information in order to engage their influence and underline what is important to them – i.e. to 
detect effective communication strategy towards different stakeholders, which can then be transmitted in more details 
through communication plan and integrated as a part of reporting system on a project).  

The similar phenomenon may be seen in usage of Gantt charts and S curves - they still remain a traditional tool when 
on area of project management. However, authors suspect an inadequate usage of their possibilities, especially because 
work breakdown structure (which should precede a creation of a Gantt chart) or critical path method (which is basically 
a logic behind a Gantt chart as such) is rather modestly used. Their possibilities may be seen in [16], who found out 
that S-curve’, ‘forecasting techniques’, ‘cost control software products’ and ‘Work Breakdown Structure’ are the 
popular tools and techniques used for cost control in megaprojects. 

When considering modestly usage, relatively small number of respondents in the first group (13) use lessons learned 
technique, which has an extremely high grade of usefulness. This may stress the need of establishing Project 
Management Offices within companies that will be in charge for data collection, data analysis and recommendations’ 
distribution within project management procedures, methodologies, tools and project management environment 
overall.  

Managing project environment is quite neglected in general. Decision trees, already mentioned stakeholder analyses, 
“what-if” scenario analysis, SWOT analysis and risk management tools are rarely used. These indicates that project 
managers do not perceive possible outcomes of their decisions and outer influences on their projects on adequate 
manner. When it comes to risk management, similar results may be found in [17], whose study in Australian 
construction sector provided evidence that many of the tools promoted by the risk standards/associations do not seem 
to reflect current project manager practice. 

When making decisions, an interesting information is the one of high grading of „other decision making techniques 
and tools“. Out of all decision-making techniques and tools that were offered to choose from, respondents graded the 
“others” category the highest. This may be one more evidence on the need of development of traditional decision-
making tools.  

When it comes to project management software, respondents most frequently use MS Excel and Primavera, often use 
MS Project also, and are less keen to usage of other IT tools.  

Speaking of project management methodologies and standards, respondents mostly use those developed “in house”. 
They often use ICB, and rarely PMBOK or ISO Guidance on Project Management. No one uses other methodologies 
(PRINCE, PRINCE 2, P2M/KPM, etc.). Still, 19% of respondents that use ICB as the most widespread methodology 
is a relatively small figure, regarding the impact ICB has on project success [18]. 

What can be seen in overall is that relatively small number of project management methodologies, standards and MTTs 
are being used on adequate manner. The reason staying behind this may be found in the belief of 84% of respondents 
do not consider methodologies, standards and MTTs used in managing water projects adequate to fulfil needs of the 
sector. In other words, if used project management solutions would concentrate on the things that really do make 
difference on projects, it would be reasonable to expect that usage and usefulness of those solutions would contribute 
to more competent project management, as well as more successful project outcomes. For instance, traditional tools 
such as Gantt charts, S curves, project goals charters and cash flow analysis do not have high grades in sense of 
usefulness, as authors had expected. However, a large number of respondents use them, possibly due to habits or 
official project procedures. This suggests that there is an area of contribution to development of useful, more custom 
based tools for managing projects, which could overcome disadvantages of existing implemented solutions. 

Limitations of this study are few. First, this study has been made within a national context and on one type of 
infrastructural projects. Nevertheless, recommendations drawn out of it may be useful for regionally, mentality and 
industrially close countries. Although not much optimistic, the results of this research should not be run away from. 
These results are rough presentation of reality of construction project management in Croatia, where project 
management has relatively recently been legally recognized as an official role in construction on the one hand, and 
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where construction companies mostly strive to survive on the market, on the other hand. By neglecting project 
management as such and labelling it as “one more problem to deal with within company”, construction practitioners 
often omit the fact that project management is not the problem, but the solution to existing problems. As stated by [19] 
when referring to project management situation in India - construction industry lacks a structure or pattern, which can 
be provided by the tools such as project management. This is a general conclusion that may be extracted and used 
regardless the research limitations. Further, regardless the limitation of this study, the idea behind this research as well 
as its results may be served as a pilot study in building a larger platform for conducting analogous or similar research 
on the field, whether in multinational or multisector sense, or both. 

5. Conclusion

This study investigated usage and perceived usefulness of project management MTTs in infrastructure projects in the 
Republic of Croatia, on an example of projects from water sector. The results showed an existing gap between used 
and useful/efficient project management MTTs. Further research may be undertaken to discover reasons standing 
behind this gap and/or to build up a research platform combining several countries and types of construction projects. 
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