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Abstract: The success rate of IS/IT projects is low. Thus, in response, a large variety of methods and
approaches to managing IS/IT projects has been developed over the years. The purpose of this paper
is to analyse the relationships between the project parameters of fixed-price projects that take place
within an IT service delivery organization. There is some evidence that simply using traditional project
parameters (such as project duration, costs, reserves, and so on) isn't enough to increase the success
of projects; rather, new approaches and methods, including our applied systems approach, should
also be considered. This paper aims to highlight issues from the perspective of an IT services delivery
organization from the CEE region. The output of the paper should be a contribution to the project
management of IS/IT projects and to systems research, as well.
Keywords: fixed price project, project management, IT services delivery, systems approach

1.

Introduction

A large percentage of projects currently end in failure (The Standish Group, 2009). This is despite the
fact that planning is now more accurate and reliable because project management procedures and
experiences, and modern computing applications are frequently used. (Doucek, P., Novotny, O., 2007)
The reasons for continued failure are varied, but the main cause is certainly an imbalance of important
factors. These factors must be controlled and monitored throughout the whole project life cycle.
Already-existing project methodologies and software tools can be used to more easily facilitate the
tracking of important project factors. However, it is the project manager who still plays a key role in the
successful execution of projects, as the potential of any given methodology is still dependent upon the
individual project manager.
There are a lot of project factors critical to success, and these include proper communication, risk
management, planning, team motivation, and formalized procedures, amongst others Project
Management Institute, 2008. In addition, the criteria used by suppliers and customers to determine
project success are very often different. However, both points-of-view agree that a successful project
must not only accomplish stated goals, but must do this without violating any limits. The project limits
are determined by the so-called triple constraint (Rosenau, M., 2003) It means that the project must be
delivered on time, and completed within the scope and budget.
Again, the main objective of this paper is to provide some ideas toward the effective project
management in international companies providing IT services.
Our research methodology proceeds from principles of systems approaches. Systems approaches,
especially holism, require complex thinking. (Mildeová, S., 2010) Here, we view project management
from a systems perspective. Systems points-of-view are used to determine which indicators are best
for the selected projects. These indicators are the starting point for assessing correlation-analysis
outputs. The theoretical background we deliver is found by applying statistical survey principles to
a representative sample of fixed-price projects. The connections between project indicators are then
subjected to exploratory data analysis and trend evaluation. The use of and sensitivity within the
systems point-of-view - rather than something we are used to, such as linear causal vision - results in
a discussion of how project indicators can affect each other, and whether soft project indicators should
be taken into account.
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Additionally, the article discusses current discoveries in project management methods, system
sciences and systems practise, and the author’s experience in project management at an IT service
delivery organization.

2.

The project management basis

2.1

Project management approaches

Because the aim of the paper is to carry out a relational analysis of fixed-price project parameters at IT
service delivery organizations, mainline project management approaches are not mentioned.
These include the two management approaches that define project management these days:
 PMBOK – Project Management Body of Knowledge by Project Management Institute. (Project
Management Innstitute, 2008)
 PRINCE2 – Projects in Controlled Environment by Office of Government Commerce. (Office
of Government Commerce, 2005)
The exact definition of project management, which appears in the PMBOK and PRINCE2 project
management methodology, is as follows:
 According to the PMBOK methodology, project management can be understood as the
application of knowledge, skills, tools, and techniques to the project so that all project
requirements are met. (Project Management Institute, 2008)
 PRINCE2 methodology defines project management as a planning, monitoring, and controlling
of all the project aspects, and as a motivational tool to achieve the objectives of the project
within budget, schedule, and quality guidelines. (Office of Government Commerce, 2005)

2.2

The project price view

The object of our research is fixed-price projects. There are a lot of differences between fixed-, time-,
and material- projects. It is very important to remember which type is defended here. Several factors
must be clarified while finalizing the contract between a purchaser and contractor. Of these, the
project price is one of the most important.
The project price can be viewed from two completely different points-of-view – that of project supplier,
or that of project sponsor. (Rosenau, M., 2003) The fixed-price perspective is advantageous for the
project sponsor because the customer does not bear the financial risk; because the sponsor bears the
risk, strict control of all costs is extremely necessary in this. However, it is the second view – that of
the project supplier – which will be applied in our analysis.
Risk management is necessary for the supplier in fixed-price projects. Thus, our approach to
monitoring project parameters may be beneficial to the supplier.

2.3

Project life-cycle

Each project is time-limited. This means that there is a clearly-defined beginning and end of each
project. The result is restricted project phases, or closely-linked blocks of activities that usually follow
each other in succession. However, there are alternatives, and dividing the project into structured
phases enables project managers to facilitate the management, planning, and control of assigned
projects (Lacko, B., Doležal, J., Máchal, P., 2009).

2.4

Critical estimations

While planning any project, estimated project costs must be in alignment with budgetary constraints.
(Beinlich, J., 2010). A very significant cost item is personal expenses. Therefore, special attention
should be given to estimated labour throughout all phases because labour serves as the basic input
for determining personal costs. The estimates are then re-evaluated on several occasions during
project phases. Over time, more detailed information about the required behaviour of the developed
system is learned. Furthermore, the usefulness of both the development team and technologies
utilised can be more accurately determined from completed project phases. Then, sometimes
necessary is the refinement of labour estimates, which is characterized by the so-called Cone of
Uncertainty, as presented by NASA (National Aeronautics and Space Administration). A detailed
description of the Cone is shown in the Manager’s Handbook for Software Development. (National
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Aeronautics and Space Administration, 1990) As shown, expert estimates are the most common
guideline for estimating analysed projects.

3.

Analysis and results

3.1

The analysed sample

In assessing project success, whether the project is successfully accepted by the customer is most
important. This question is not discussed in the article, as the sample only analyses projects that have
already been successfully delivered.
A set of rules is applied to all Central or Eastern European projects completed in the last two years.
Analysed projects have to meet the following parameters:
 Fixed-price - The project has been implemented by contract, which has been signed at a fixed
price for a defined functionality to be completed in a given time.
 Collecting projects - Collecting projects have been excluded because these projects collect
small orders. It is not cost effective to track every single order separately. Rather, unlike
compact projects, these sets of small orders could distort the results of the analysis.
 International projects – We have seen and excluded sub-projects that had been opened
across country borders in order to avoid counting earnings doubly in financial reports of such
projects.
 Data source – Financial project reports have been used for data analysis at the beginning of
the project and regularly every month until project's end.
After that, the representative sample is determined in two simple steps. All realized fixed-price projects
and programs are divided into four categories according to type (as explained below and in Figure 1).
Then, random selection is performed in every category. Finally, 99 projects are selected for the
analysis.
Projects originate in five categories:
 Telecommunications – operators;
 Financial services – banks, insurance companies, and so on;
 Utilities – distributors and producers of electricity, gas, etc.;
 Administration – cities, counties, and other state bodies;
 Industry – primarily transport.
There is only a small number of projects and programs each in utilities, administration, and industry.
This is the reason for the merger into one group. The number of analysed projects and programs, by
category, is shown in Figure 1.

Business sectors
25%

38%

37%

Finance

Telco

Utilities & Administration & Industry

Figure 1: Analysed projects by category
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In the large majority of cases, projects and programs have been implemented in the Czech Republic.
A small number of the projects and programs have also been implemented in the Slovak Republic.
Projects and programs have been managed by corporate standards, policies, and recommendations
that have been tailored to the Czech and Slovak Republics.
Projects and programs have been realized in multiple IT areas:
 SAP – all services related to SAP (even outsourcing);
 Integration (systems implementation, data migration, application development and testing);
 Consultation (analysis, studies, audits, etc.);
 Support & Maintenance (customer’s systems support and maintenance).
Analysed project and program structure is shown in Figure 2.

Project scopes
29%

48%

10%
13%

Integration

Consultation

SAP

Support & Maintenance

Figure 2: Analysed projects by project scopes
Our analysed sample of projects includes more than 50% of projects delivered in the last two years.
All types of deliverables are represented, and none is excluded. The number of projects included in
each scope category complies with the ratio of completed projects, while the representation of
different sectors may not correspond with the actual ratio of completed projects. Yet, there are no
exceptions within particular sectors, and the project approach is the same across the sectors. Based
on the above facts, it may be noted that the representative nature of the sample is ensured by
applying a strict set of rules when selecting projects.

3.2

Project parameters

A description of project parameters and their units of measurement is stated below. These data were
used as inputs for the analysis. Selected time, finances, and some other parameters are the best
descriptors of the analysed project sample. Below, each parameter is briefly described:
 Project duration – The real project duration in months, which is determined by project start
date (or kick-off) and day when deliverables are accepted by the customer and paid for in full.
Notably, projects are not closed on the day of deliverables' acceptance; rather, projects are
closed after payment and the delivery of internal documentation. Communications occurring
after bill payment are considered superfluous and are not taken into account. Costs are
indicated in CZK.
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Project size – An important feature of every project is its extensiveness and complexity.
The size of the project is determined by final contract price, which is agreed upon by both
customer and contractor. Project size is stated in CZK.



Margin – One of the most closely-monitored financial parameters is the margin, which is
assessed for each individual project. We have recorded the real size of the margin for each
project within the analysed sample. The project profit is listed as a percentage of the project
size.
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Labour costs – Total labour costs are determined by the costs of individual employees who
are involved in the project. This calculation is based on the individual employee's super gross
wage.
Licences costs – The costs for all types of licences (such as software and maintenance
licences) are included in the Licences Costs. Costs are indicated in CZK.
Other costs – The costs of purchasing necessary equipment, materials (e.g. hardware), all
project subcontractors, travel costs, etc., are included in Other Expenses. Costs are stated in
CZK.
Reserves – The project reserves are drawn upon only when a risk exceeds a 90% threshold
probability, which indicates that the risk has become a problem. Reserves are the monies
allocated to cover the potential impact of unexpected problems.
Change requests – During the project there may be some changes and amendments to the
requirements of the customer or the supplier. If these requirements are accepted by both
parties, then it usually leads to modification of schedule, budget, or both. All relevant and
accepted project change requests are recorded.










3.3

Discovering connections

A successful project (alternative program or portfolio) needs to not only achieve given goals, but also
must not violate the project's limits. Each project is limited by the so-called triple constraint.
There are three interlinked constraints of the project (Rosenau, M., 2003):
 Scope – deliverables and their quality;
 Costs – available resources;
 Time – project schedule.
It is necessary to remember that to make a change to one constraint is to affect one or both of the
remaining criteria of triple constraint because these three components are interrelated.
In practice, it is very difficult to meet the requirements of triple constraint. This is due to the high
environmental turbulence in which the project is managed. The following situations are examples of
the obstacles to achieving the objectives of triple constraint (Rosenau, M., 2003):
 Changes by the sponsor to the output requirements in the middle of the project;
 The introduction of new laws or regulations;
 Poor communication between the ordering party and the supplier;
 Change in project manager after the project-planning phase.
Parameters are chosen with regard to triple constraint, and these parameters best define the selected
projects. The link between the parameters and triple constraint is shown in Table 1.
Table 1: Triple constrain and parameter connections
Triple constrain

Parameter

Time

Project duration
Project size
Margin

Budget

Scope*

Unit
Months
CZK
%

Comments
Project length is expressed as a difference between signing
contract and final acceptance.
The project size is taken through contractual coverage.
Margin is understood as a project profit.

Labour costs

CZK

This item includes all costs of all employees' work.

Licences costs

CZK

This item includes all costs after the purchase of licences.

Other costs

CZK

This item includes all costs of subcontractors, materials, and
other expenses.

Reserves

CZK

This is the amount allocated to cover the impact of
contingencies and other threats.

---

Change requests can increase the project scope. So, it is
suitable to track the number of change requests during project
duration.

Change requests

*All projects and programs in this analysis were authorized by the customer. It can be assumed that all
scope requirements were fulfilled.
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Following Table 2 shows correlation coefficient between project parameters. The greener the cells,
the closer to 1 are the correlation coefficients.
Table 2. Correlation matrix
Change requests
Project duration
Reserves

Project duration

Reserves

Margin

Labour costs

Other costs

Licence costs

Project size

0,331

-0,032

0,054

0,418

0,216

0,476

0,379

0,004

-0,161

0,595

0,553

0,351

0,583

-0,232

-0,027

-0,057

-0,037

-0,052

-0,048

-0,130

-0,044

-0,085

0,787

0,639

0,954

0,563

0,900

Margin
Labour costs
Other costs
Licence costs

0,677

Based on Table 2 it can be said that there are significant linear relationships between the project
3
parameters . Extremely strong relationships can be found between several parameters: for example,
project size and labour costs; project size and other costs; labour costs and other costs that have
been anticipated. Moderate to strong dependency has been discovered between project duration and
all types of cost. The reasons for this are several. This relationship is strongly influenced by type and
structure of realised projects. Consulting, systems integration, and outsourcing are factors that affect
staff's utilization of time during projects. Another significant relationship – that between project duration
and project size – is evident. This cannot be easily explained because project size aggravates other
project parameters. So, the relationship between project size and project duration is much influenced
by the relationships between project duration and all types of cost, margin, and reserves. There are
considerably-weak relationships amongst change requests and other project parameters (except
project duration). The reason may lie in the uniqueness of each delivered change request.
The proven independence of parameters still has value. Based on the results of correlation analysis,
project reserves and project margin are linearly independent of all other selected parameters.
However, it is also interesting to note the weak indirect dependence of reserves and margins upon
each other.
During the assessment of analysis results, it is necessary to consider how similar correlation models
have been used for deriving causal relationships. These correlation models have concrete limits
(Fischer, J. 2004), that is, the relationship between just two variables. However, according to the
systems point-of-view, we should understand a set of project parameters as being a mutually-linked
system. Additional analysis could lead to the use of alternative statistical methods and hypothesis
2

The correlation coefficient is calculated according to following formula (Hindls, R., Hronova, S.,
Seger, J., Fischer J., 2007 ) :

r

s xy
sx s y




, where
r – the correlation coefficient between two analysed arrays;
sxy – the covariance of variables X and Y;
sx – the standard deviation of variable Y;



sy – the standard deviation of variable X.

3

The degree of correlation expresses the correlation coefficient, which can take values from -1 to +1.
The value of the correlation coefficient of -1 indicates a wholly negative, dependent correlation (anticorrelation). So, the greater the value of the first group of characters, the more diminished is the value
of the second group of characters (such as the relationship between the elapsed and remaining time).
A correlation coefficient of +1 indicates a direct dependence. If the correlation coefficient is 0 (noncorrelation), then the objects are not linearly dependent. (Hindls, R., Hronova, S., Sseger, J., Fischer
J., 2007 )
Correlation shows the relationship between two variables or processes. If one of them changes, then
the second one changes correlatively and vice versa. If two processes are correlated, they are
probably dependent on each other, though this is cannot be firmly concluded. There is the possibility
that a third factor is influencing both.
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testing (Molnár, Z., at all., 2011), both of which should respect the interdependence of all parameters,
as described in Figure 3. This step could remove the problem, which is central; the problem is also
clarified in further discussion.

Project
Duration
Change
Requests

Project
Size

Licence
Costs

Reserves

Labour
Costs

Margin
Other
Costs

Figure 3: Multi-binding of parameters

4.

Discussion

4.1

Causality

Software applications bent on helping with project management are still focused on exact statistical
planning through the use of linear models that focus on fixed milestones, budgets, and organizational
structures. This simple point-of-view is that which is also applied by triple constraint in order to
determine project parameters. From this described perspective, which also does not consider
feedback, the project parameters and resulting relationships are viewed as follows:
project size

labour costs

other costs

A linear approach like this results in oversimplified statements of causality, showing that such a simple
linear categorization of causes and effects is often inaccurate. Project outcome is usually much more
complex due to the relationships between the project parameters within the information feedback loop,
where the systems outputs greatly affect future inputs. The root of the problem is that, in the case of
information feedback loops, a search for precursors to phenomenon is fruitless because precursors
are inseparable from the ongoing phenomenon; no, all factors continue to relate and react to each
other. Therefore, this approach results in faulty conclusions because it depends on a phenomenon
chosen at and entirely rooted in the starting point of the analysis alone, which can be misleading. This
is true if we only view project size as an initial cause, for example. Only an analysis of the whole
system as a living information feedback loop can lead to full understanding. (Potužáková, Z.,
Mildeová, S. 2011) If we are to use feedback loops – and not merely linear causal links – in order to
make sense of projects from a systems perspective, then the relationships between project
parameters can be described as follows in Figure 4.
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Figure 4: The feedback loops

4.2

Soft parameters

There are immeasurable and oft-unpredictable factors that affect projects. The idea of “project
environment” encompasses these factors. Every project has a very individual environment decided by
its own influencing factors; change requests, modification of standards and legislation, technological
updates, and market and labour-market changes can all be included among these factors. One of the
next major factors in line is the group of project stakeholders, that is, the people involved who bring
with them to the project their imperfections and unpredictable behaviour: fatigue, error rate,
miscalculations, varied training, human relationships, and, of course, impressionability by
management. These such factors relating to people are the soft parameters, which are closelyinterconnected with and influential to the hard parameters. Hard parameter - technical and
technological factors can be manipulated or adjusted, but it is significantly more difficult to do the
same to soft parameters.
Human element
The effects of human influence cannot be completely controlled by current project management
techniques because human influence randomly varies. Failure to meet deadlines or to achieve
important milestones is growing into expected project routine. The source of this problem may be in
the human element of project managers and project solvers, but regardless, project success is
affected by and dependent upon human influence.
Also, the project manager's personality is the most-significant factor influencing the success of the
project. The role of project manager is not only to accurately plan and create schedules; it is equally
important to be able to get along with people and to settle any conflicts that may occur. (Eckamann,
R., McGaffey, K., 2010)
The enterprise's organisational structure is related to problematic human factors. Each organisational
structure has advantages and disadvantages. Project managers are not to assume that problems
associated with managing people can only be solved by switching to different organisational
structures. In order to improve efficiency, it is necessary to review each project's organisational
structure at regular intervals and to make appropriate changes. Reorganisation should reflect
demands that are made both from the nature of the market and from the internal culture.
Communication
Important to the success of any project is setting up the communication between stakeholders. For
example, if the communication plan is full of errors, then project staff will be unavailable or unable to
communicate for part of the project. The opposite of this situation is also dangerous: too much
communication can lead to data overload, meaning that useful information is lost amidst a sea of
irrelevant information. High-quality project communication is preferred, and provides accurate,
complete, and timely information that instils calmness and a sense of being in-control. This is difficult
to achieve due to uncertainties in dealing with people and businesses, but nonetheless, in rocky
situations, a strong communication framework still allows for a much stronger and much more
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confident network of support, which can discuss, decide, design, develop, and deploy. (Leung, P.,
2011)

4.3

Project types

The following sections contain key findings that describe how and why the analysis has been
influenced by organisation specifics and particular project types.
Project duration
Support & Maintenance projects are carried out in the context of long-term cooperation, in which the
customer has been satisfied with previous services. Therefore, customers are willing to accept higher
prices for quality supplies through proven and reliable suppliers.
The reason that project duration decreases as the scope of integrated projects increases may be due
to critical applications being deployed. In other words, the customer is willing to pay more money so
that the application is completed in less time.
The real project durations of consulting projects continues to be interesting. On average, consulting
projects are delayed, despite the fact that consultants may simply adjust the detail of the studies,
analyses, and reports, and thus keep the implementation period to a minimum. The reasons for delays
may include:
 An effort by organisations to keep high customer-satisfaction and a willingness of customers to
accept increased labour costs because of extended project scope;
 Project outputs that are not precisely defined (customer does not have a precise idea of
requested deliverables), a circumstance that negatively affects the input of effort and planning
toward project duration.
Project size
The largest projects have been implemented in the area of systems integration. Their average size is
approximately two to three times larger than other types of projects. The specifics of systems
integration projects considerably influence the total analysed sample of projects because of their
particular sizes and frequencies of occurrence.
Reserves
For all projects, reserves are used to only a very small extent. In this working model, all participating
project employees are to be penalised when project reserves are used.
The actual utilisation of IT Integration reserves is quite interesting; despite erroneous cost estimates of
equipment, materials, and subcontractors, none of the IT Integration projects actually use the
allocated reserve funds.
Costs
Projects completed across two years exhibit a steep increase of all project costs. The explanatory
reason may be the presenting difficulties of planning for and managing these projects, and the
associated high cost of all management necessary. When planning for projects, the project manager
should consider whether it may be more efficient to divide large projects into smaller portfolios.
Margin
Several factors may play a role in the identified margin decrease that occurs when the whole project
duration exceeds two years:
 The project management costs increase in the case of large projects.
 If there are delays, then a decrease of margins is caused by additional costs.
 The organisation accepts a lower margin in order to employ specialists for a long period.
 The organisation (or the market) accepts a lower margin while contracting a long-range
specialist company for the project.
The most profitable projects are support & maintenance projects, which are usually completed
between two and two and a half years. The reason for the greater profit of these longer projects may
be that long-term activity is gradually optimized.
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Change requests
The largest volume of change requests – 50% – is realised in support & maintenance projects. The
probable reason is customer satisfaction with services provided, and therefore the analysed projects
are:
 Renewed and repeated through change requests;
 Converted to other customers' systems via change requests.
Project management is a separate discipline that encompasses a set of activities aimed at achieving
predetermined project objectives. The success rate of IS/IT projects is low, and IT projects are known
for exceeding budget and running past schedule, despite the fact that mature project management
approaches are typically used. Thus, the aims of this paper have been, by way of analysing the
relationships between project parameters of fixed-price projects in IT service-delivery organizations,
(1) to contribute to a discussion on how to reach higher rates of project success, and (2) to investigate
alternative methods of project management research.
Traditional project goals must be met within the constraints of the project (triple constraint). The triple
constraint has been the starting point for defining the project parameters that have been explored. The
correlation analysis has provided both expected and unexpected results. Extremely strong
relationships can be found between several sets of parameters: Project size and Labour costs; Project
size and Other costs; Labour costs and Other costs that are expected. The extremely weak
relationships between change requests and other project parameters (except Project duration) are
probably the result of the strong individuality and uniqueness of delivered change requests.
Unfortunately, by simply observing the linear relationships among project parameters, we are unable
to determine in exactly which way the parameters affect each other. Correlation does not always mean
that one thing causes another thing (causation) because there is still the possibility that the correlation
is due to a third agent.
However, there is a way to show how individual project indicators interact with each other, and this is
via the systems approach. The integration of the systems approach into traditional project
management methods would be innovative. It would encourage a holistic approach in IT projects.
Analyses like these would help project managers determine the right angles with which to decide
expected behaviours during projects; this would help projects come to completion without problems.
The role of project manager as visionary and diagnostician who can identify potential problems as he
receives information needs improvement.
Although our research is only focused on the delivery of fixed-price projects in IT services, general
conclusions can be made. Largely, problems lie with managerial techniques. These particular
techniques are mainly focused on operative management, but it is apparent that this management
style is inadequate in areas where human resources are primary. For this reason, we should be more
focused on project management from a strategic vantage-point. We also must invest in understanding
basic relationships that are capable of impacting whole projects and helping achieve goals. Common
behaviour models and so-called soft data must also be taken into account.
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