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Abstract:

This study presents the Analytical Hierarchy Process (AHP) as a potential decision-making method of project management techniques in
international trade project management. Forms created by AHP method with the involvement of 7 employees, including administrative
and technical project managers and project planning supervisors working in the Project Management Organization of a leading engineering
and technology company in Turkey, were collected by in-depth interview technique. After the consistency analysis, the final project
management technique analysis was made.

According to the findings obtained in the study, Result Orientation, Delivery Performance Competence and Installation Cost E [ficiency
were evaluated as the 3 most important criteria when deciding on the project management technique; that, the decision makers will apply in
project management. 1t is possible to mention that AGILE project management is the most preferred technigue. In future studies, the
effect of creating an ideal project management technique framework in project management organizations can be examined based on the
sequence of techniques revealed in this study and their superiorities.
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1. Introduction

The selection of management techniques in projects requires appropriate success criteria due to the uncertainty of
the available information. Manageability, ease of use, customer orientation, technological compatibility, resource
efficiency, results orientation, reliability, delivery performance competence, installation cost efficiency and execution
cost efficiency are critical factors involved in the selection process.

Since the decision-making process analysis includes different project success criteria in the selection of project
management techniques, it is necessary to evaluate the importance level of each criterion and the weight of each
alternative according to these critetia.

The most effective selection approach for project management techniques is possible by considering multiple project
success criteria simultaneously (Simsek & Kasapoglu, 20006). In this study; the AHP model, which is a multi-criteria
decision-making method, was used for the selection of the most appropriate project management technique in a

1.1. International Trade and Project Management Techniques

The exchange of goods and services has increased day by day, increasing the trade volumes between countries, and
this has emerged as a determinant phenomenon in the development of international trade and international relations
(Seker, 2020). The main target in standardization and adaptation strategies; by making comparisons between the local
market and international projects and administrative processes, revealing the differences and forming strategies for
making up these differences (Sayar, 2019). The company, which develops its project management technique with
each new project, has to create a strategy to be permanent in the new market by adapting the base time, quality and
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resource management framework components in investment and the selection of project management techniques in
international markets.

There are many theoretical and practical management techniques suggestions and applications in project
management. The most known and widely used project management techniques are: Waterfall, AGILE, Kanban,
PERT, and CPM.

1.1.1. Waterfall

In the waterfall model, the document, which is basically the output of each stage, is taken as the input of the next
stage (Farrell, 2008). The model does not cope well with changes, requires a lot of rework, and causes unpredictable
quality and cost problems due to late-stage control (Sommerville, 2011).

1.1.2. AGILE

AGILE method is a project management technique in which an intense communication and cooperation is
established between project stakeholders. It is an iterative and constantly evolving chain of processes that can be
adapted to meet changing needs in a timely manner, resulting in high-quality deliveries that are cost-effective

(Ambler, 2005).

1.1.3. Kanban
Kanban Technique focuses on turning these negative situations into gain opportunities by aiming to reveal the
inefficiencies in the workflow processes and working on these inefficient areas in terms of development.

1.1.4. PERT

In the PERT (Project Evaluation and Review Technique) method; it is aimed to manage the uncertainties in the
project by using statistical methods that will enable analytical estimating the most optimistic, pessimistic and
probable estimations. Each activity has the ecarliest and latest start and finish times and delay times (Schleip &
Schleip, 1972).

1.1.5. CPM

CPM method determines the project lead time using the relationships between project activities in a network
structure. In a project network, there is at least one path that takes the longest time. This is called the critical path.
The critical path is the most time-consuming sequential path of activities required to complete the project. The
length of the project is equal to the critical path (Taghipour, Seraj, Amin, & Changiz, 2020).

1.2. Project Success Criteria Used in Evaluation of Project Management Techniques

In this study, Ease of Management, Ease of Use, Customer Orientation, Technological Compatibility, Resource
Efficiency, Result Orientation, Reliability, Delivery Performance Competence, Installation Cost Efficiency and
Execution Cost Efficiency were determined as the project success criteria in evaluation of project management
techniques.

1.2.1. Ease of Management

Project management tools provide ease of management for the applications used to define and plan project activity
steps, assign resources, determine the start and end dates of the steps, follow the workflow processes, and make
changes related to tasks and resources much more flexible. (Omiirbek, Makas, & Omiirbek, 2015).

1.2.2. Ease of Use

Most of the Project Management tools are complex, large-scale methods of managing quite large projects and teams.
(Laudon & Laudon, 2013). In the meaning of ease of use; the number of activities in the project, the size of the
organization, the first year of use of the project management tool and its scope are confessed as the main factors in
determining the appropriate technique. (Liberatore & Pollack-Johnson, 2003).
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1.2.3. Customer Orientation

The main reason of customer orientation in organizations is keeping existing customers and gaining new customers
(Abdullah, Senbabaoglu, & Délarslan, 2016). In the studies, it has been emphasized that customer-otiented
structures are ahead of their current competitors in terms of meeting the needs of the customers and developing the
products that the customers really needs (Brady & Cronin Jr, 2001).

1.2.4. Technological Compatibility

Companies have to regularly develop new products, technologies and services in order to continue their
development in the global arena where competition is high (Akman & Alkan, 20006). Technological compatibility
refers to adapting the first innovations to customer needs encountered in the market by following a technology-
oriented approach (Harms & Thomas, 2008).

1.2.5. Resource Efficiency
An efficient structure obtained in resources; positively affects production volume and final quality (Wilkinson, 2005).

1.2.6. Result Orientation

Result orientation in project management also determines the quality and reliability of the completed projects (Chen,
Chen, & Li, 2005). Result orientation means meeting the desired output within the cost program and technical
performance requirements at the end of the project and in the following period (Kotnour, 2000).

1.2.7. Reliability
The requirements defined at the beginning of the Project Development processes must be defined by the customer
and these needs must be applicable with the appropriate mechanisms determined (Gencer & Kayacan, 2017).

1.2.8. Delivery Performance Competence

Setting certain standards for the project deliveries, it is of great importance especially when the main purpose of
project management is to complete the projects within the planned time and within the budget regardless of the
sector. (von Wangenheim, da Silva, Buglione, Scheidt, & Prikladnicki, 2010).

1.2.9. Installation Cost Efficiency

The difference in project management tool features and price ranges especially compels project managers to choose
the appropriate tool for the project they are carrying out (Ahmad & Laplante, 20006). The development processes in
the project management tools complicate the project phases and create weaknesses in successful completion of the

projects. (Nalbant, 2015).

1.2.10. Execution Cost Efficiency

Planning, management and control processes of project activities in order to reach performance, cost and time
targets represent project management in a holistic sense (Adamaszek, Czumaj, Englert, & Ricke, 2011). Failure to
properly manage the cost of project management, which is one of the main project success criteria, may cause
projects to fail (Coskun, 2012).

2. Method

2.1. The Research Model

Previous studies in the literature on the subject have been observed as the studies including handling and comparison
of two project techniques, emphasis on detailed success competence of project management techniques, and
analyzes made with a commercialized and distinctive project management approach.

In this study, unlike other studies, it is aimed to make a significant contribution to the future studies on the
investment management and process of entering a new market in the international trade based on different project
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success criteria especially customer orientation. Results were obtained according to the rankings created by the
experts in the project management area in different sectors and different work flow processes by using the AHP
technique and by determining the tendencies of the employees.

HO: The most important project management technique will be the Waterfall, according to the ranking that will be
formed as a result of the project implementations in the Project Management Organizations Universe.

H1: The least important project management technique will be the PERT, according to the ranking that will be
formed as a result of the project implementations in the Project Management Organizations Universe.

H2: The AHP is a method that can be used in the selection of project management technique that can be applied in
project management organizations by obtaining effective and efficient information and creating a result-oriented
framework.

H3: Quantitative decision-making methods can be used in the project management technique selection process to be
applied in the Project Management Organizations Universe.

H4: The study shall create an analytical, systematic and academic framework for future studies on this subject.

3. The Universe, Sample and Research Group

The general target of this study is the project management organizations of private companies operating in the field
of international trade. The specific target of the study is the Project Management Organization of the selected
engineering and technology company.

Matrices filled by people directly involved in project technical management, project administrative management,
project planning and execution activities, selected using the non-probabilistic judgmental (intentional) sampling
method in the study universe, are presented.

The main reason for the selection of the stated company within the generally determined working universe; This
company, which has national and international project management practices in different sectors, secks project
management techniques that can produce more effective and result-oriented outputs institutionally and continuously
in the relevant project processes, and has the competence infrastructure to apply these techniques effectively.

3.1. Data Collection Tools

Using the AHP multi-criteria decision-making method, 7 employees determined by using “Depth Interview” entered
data into the forms and the final ranking was created with consistency checks in the method process. Depth
Interview is a data collection technique that interprets why and how the structure of the relationships by the open-
ended questions (Tekin & Tekin, 2000).

3.2. Data Collection and Processing

By using the Saaty multi-criteria decision-making approach AHP method, the comparison matrix was normalized
and the weight matrix (w) was obtained by averaging the rows. After the weights were calculated, their correlation
with the comparison matrix was checked. If conflicting, the resulting weights were not used. First of all, the vector
Amax, which provides the equality, was obtained (Saaty, 1980) (Saaty & Keatns, 2014).

Then, CI (Consistency Index), RI (Randomness Index), and CR (Consistency Ratio) were obtained. In the AHP
method, a CR < 0.1 indicates that the application is consistent. If CR > 0.1, the entered severity scale data should be
re-evaluated. The relative importance weights of the project success criteria and the alternatives were created.
Afterwards, the result was found by multiplying the relative importance weights of the alternative matrix and the
project success criteria (Sahin, 2007)

3.3. Analysis of The Data

The ranking resulting from the evaluation of 5 project management techniques determined in the AHP method flow
according to 10 different project success criteria. The ranking resulting from the cross-evaluation of 10 success
criteria determined in the AHP method flow. The ranking resulting from the independent evaluation of 5 project
techniques by the participants. At the end of the study, the common effects of three separate data streams were
analyzed.
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4. Findings
4.1. Analysis of AHP Matrices and Findings

Choosing of the Most Appropriate
Project Management Technique

Level 1: Purpose

Level 2: Criteria

Delivery Installation Execution
Ease of Ease of Customer Technological Resource Result P - cost
. . L . . . Reliability performance cost
management use orientation Compatibility efficiency orientation competence efficiency efficiency
Level 3: Alternatives
WATERFALL AGILE KANBAN PERT CPM

Figure 1. Project Management Hierarchy

Figure 1 shows the developed project management hierarchy. The number of consistent AHP matrices detected is
77. Only consistent results were included in the study. In the table below, the w (weight) values of consistent AHP
matrices are calculated separately and their geometric averages are taken on the basis of the project success criteria
and their summary form is shown according to the project management techniques.

Table 1. Summary of AHP results

Project Ease Ease Cusomer | Technologi Delivery Installation Execution
gical | Resource Result abili
Nanagement | o of Orientation | Compatibility Efficiency Orientation Reliability Performance | Cost Cost
echniques Management use Competence | Efficiency Efficiency
WATERFALL 0,12 0,07 0,07 0,08 0,07 0,12 0,07 0,08 0,06 0,08
AGILE 017 025 045 027 0.27 0,32 049 043 020 045
KANBAN 019 010 011 014 017 0,18 013 0,14 026 0,20
PERT 0,13 032 0,08 010 0,14 0,10 0,12 0,11 020 0,11
CPM 012 014 0,14 018 0,14 0,09 0,12 0,15 012 007
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Figure 2. AHP Matrix Figure Chart
AGILE project management technique has been determined as the least important in terms of ease of management
criteria compared to all other success criteria. The most important project management technique in terms of ease of
management has been the Kanban technique. With the selection of Kanban technique, it is cleatly seen that there
will be a positive effect in ease of management.
In terms of ease of use criterion, Waterfall has been one of the techniques determined as weak importance according
to the all other success criteria. On the other hand, it is clearly seen that there will be a positive effect in terms of
ease of use with the selection of PERT.
In respect to customer orientation criteria, AGILE project management technique has been well ahead of other
techniques with a clear distinction. From the aspect of technological compatibility AGILE and CPM have been the
most important. It can be said that the prominence of AGILE technique was expected, especially with the intense
use of technology behind it and the benefits of stakeholder communication it provides.
AGILE has emerged as the project management technique with the highest importance in terms of resource
efficiency criteria. Regarding results orientation criteria, AGILE approach which aims to reach project deliverables
through repetitive processes by increasing the level of communication between stakeholders, distinguished from the
other techniques, was evaluated. From the point of Delivery Performance Competence; AGILE and CPM project
management techniques have emerged as the two most important techniques. In the criterion of Installation Cost
Efficiency; for the first time Kanban technique has been evaluated at the highest level of importance. In terms of
Execution Cost Efficiency, AGILE has emerged as the technique with the highest importance, while CPM at the
lowest level compared to the ranking in all other criteria.
These results are the findings revealed by the AHP matrices, which is the first evaluation scale. Therefore, they shall
not be considered as final results.

4.2. Analysis of Project Success Criteria Matrix and Findings

In addition to the AHP Matrices, the project success criteria matrices were also evaluated among themselves, and the
second group of scale data was created. The number of determined consistent critetia matrix is 7. It is expected that
the new criterion scale will make a consistent contribution to the total analysis. Table 2 and Figure 3 shows the
criterion with the importance percentage and weight ratings of project success criteria.

Table 2. Project Success Criteria Matrix Weights Table
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. GEOMETRIK | YUZDE
KRITERLER w1 w2 w3 w4 W5 W6 w7 .
ORTALAMA |DAGILIM
YONETIM KOLAYLIGI 0,04 0,04 0,04 0,04 0,04 0,03 0,02 0,03 3%
KULLANIM KOLAVYLIGI 0,12 0,13 0,14 0,12 0,14 0,11 0,02 0,10 9%
MUSTERi ODAKLILIK 0,09 0,09 0,09 0,11 0,10 0,08 0,04 0,08 7%
TEKNOLOJIK UYUMLULUK 0,05 0,05 0,06 0,06 0,06 0,06 0,05 0,05 5%
KAYNAK VERIMLILIGi 0,05 0,05 0,06 0,05 0,07 0,06 0,24 0,07 6%
SONUG ODAKLILIK 0,22 0,22 0,22 0,22 0,13 0,23 0,21 0,21 18%
GUVENILIRLIK 0,07 0,08 0,09 0,08 0,08 0,09 0,15 0,09 8%
TESLIMAT PERFORMANSI
s 0,22 0,19 0,17 0,16 0,16 0,19 0,17 0,18 16%
YETKiNLiGi
KURULUM MALIYETi
o, 0,16 0,15 0,17 0,15 0,13 0,22 0,16 0,16 14%
VERIMLILiGi
YURUTME MALIYETi
R 0,14 0,16 0,16 0,15 0,12 0,17 0,19 0,15 14%
VERIMLILiGi

YORUTME MALIVETI
VERIMLILIGI
14%

YONETIM KOLAYLIGI
3%
KULLANIM KOLAYLIGI
9%

IMOSTER] ODAKLILIK
7%

KURULUM MALIETI
VERIMLILIG
14%

TEKNOLOJIK
UYUMLULUK

(=

TESLIMAT
PERFORMANSI
YETKINLIGI
16%

KAYNAK VERIMLILIGI
6%

SONUC ODAKLILIK

GUVENILIRLIK
8%

Figure 3. Project Success Criteria Matrix Result Chart

4.3. Analysis of Project Management Techniques Matrix and Findings

The project management techniques matrix is an additional study that was given as the third evaluation scale and
does not include the consistency test differently from the two group evaluation scale studies performed in the
previous sections.

It is the process of inclusion of the findings that obtained as a result of the evaluations by the same participants in
terms of the frequency and preference of the 5 different project management techniques and their effects on the
project success.

Each participant formed the weight of the project management techniques matrix by giving a value between 1 and 5
in terms of the preference rate and effect on project success on the main project management techniques groups.
Then, the project management techniques matrices were evaluated by taking the geometric averages of the weights
of the mentioned project management techniques.

Table 3. Project Management Techniques Evaluation Results
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PROJE YONETIM TEKNIKLERI K1 K2 K3 K4 K5 Ké K7 GEOMETRIK | YUZDE
ORTALAMA | DAGILIM
WATERFALL 15,00 (10,00 25,00 | 12,00 | 15,00 | 20,00 | 20,00 16,01 31%
AGILE 20,00 [ 15,00 20,00 | 16,00 | 10,00 | 20,00 | 25,00 17,39 34%
KANBAN 4,00 | 6,00 | 2,00 | 9,00 | 8,00 | 9,00 | 6,00 5,66 11%
PERT 4,00 | 2,00 | 2,00 | 6,00 |16,00|16,00| 9,00 5,80 11%
CPM 9,00 | 2,00 | 9,00 | 6,00 |16,00| 6,00 | 6,00 6,62 13%

Figure 4. Project Management Techniques Evaluation Chart

The results of the project management techniques matrix are given both on the table and in the chart. The ranking
and percentages of the mentioned project management techniques are shown in Figure 4.
4.4. Findings of The Comparative Analysis
To reach the Comparative Analysis level, the analyzes made in three different areas as;

* First analysis area; AHP matrices

* Second analysis area; Project Success Criteria matrices,

* As a final analysis, Project Management Techniques matrices
Although there is a clear ranking and evaluation finding in each analysis area, revealing the final analysis finding that
includes all analyzes has been important in terms of reaching more precise and meaningful results from different
perspectives, especially in the study target.
The results were obtained by multiplying the ranking values of the main project management techniques determined
on the basis of success criteria and adding them separately with each other. The graphic representation of the final
results is as follows.

WATERFALL
15%

AGILE
58%
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Figure 5. Company's Final Project Management Techniques Chart

In the final graphic, there are remarkable differences between the results from separated analysis areas and the final
analysis results, especially in the technical order.

Within the scope of this study, it was thought that Waterfall project management technique would be the most
important project management technique group, but this hypothesis could not be confirmed. Because the most
important project management technique group for the company has been the AGILE technique by far (58%).
Waterfall technique, on the other hand, took the second place with a percentage of 15% in order of importance.

It was predicted that PERT project management technique would be the least important and this prediction was
confirmed with a significance level of 8%.

It was expected that AHP is the method that can be used in the selection of project management techniques shall be
applied in organizations for obtaining effective and efficient information and creating a result-oriented framework.
This prediction has been confirmed according to the results.

In the project management technique selection process to be applied in the universe of project management
organizations, it was foreseen that quantitative decision-making methods could be used. This foresight was
confirmed, since the information obtained with the AHP model are verifiable, systematic and consistent.

With this result, a usable application area has been opened to decision makers and project management technique
users in analysis areas similar to this study.

4,00
3,50

B AHP Skorlan
3,00

B PYT Matrisi
2,50

Final
2,00
1,50
1,00
0,50 I
0,00
WATERFALL AGILE KANBAN PERT CPM

Figure 6. Comparative Results Graph

5. Conclusion, Discussion and Recommendations

The existing project organizations of companies that are actively involved in International Trade play important roles
in both managing their investments and entering new matkets. In this context, it has a great importance to choose
the appropriate project management technique for management of current projects, and the acquisition and
execution of future projects.

Result orientation, delivery performance competence and installation cost efficiency criteria are also the success
criteria that play a role in the selection of the most suitable technique for the project in question in addition to
technical selection factors such as the type of projects, country of business, communication between project
stakeholder.

The main reason why the AGILE project management technique ranks first in the company's project organization is
that the technique in question is considered much superior to other techniques according to the Result Orientation
criterion. It has been evaluated by the participants that the AGILE technique is a more suitable technique for result-
oriented, with its ability to produce a flexible output, contrary to the detailed steps framework of the Waterfall
technique. Financial, calendar and material deliveries are very important in the success of the project and especially in
increasing customer satisfaction levels. In terms of delivery performance competence, the AGILE technique, which

34



Determination of Project Management Technique Using Ahp Decision-Making in Projects

is structured to respond quickly to changes in the project process, has surpassed Waterfall and Kanban techniques
with a serious difference in evaluation. Again, when considered in the context of the Delivery Performance
Competency criterion, Waterfall and Kanban techniques were evaluated at lower levels than the AGILE technique in
responding to changing demands. The main reason for this situation is the project steps that are created beforehand
in both techniques and are structured relatively less flexibly. Regarding installation cost efficiency, Waterfall
technique's need for a higher installation cost compatred to the AGILE technique was also reflected in the final
ranking preferences.

As a result of the analysis, the CPM technique, which is in the last place, is a technique that only focuses on the
critical processes of the project in a limited way, and it has not been evaluated as preferable from the point of the
result orientation, delivery, and installation cost expected from an ideal project management technique.

The main reason why PERT technique, which is based on the logical and preconditional structuring of activities at
the beginning of the project, emerged as the least preferred technique by the participants; It has emerged that it is
not preferred especially in terms of result-oriented and delivery performance criteria.

These findings reveal an analytical framework that can be used in the business world and academia for the choice of
project management technique in the next step. The findings show that companies aiming to stand out from their
competitors in terms of results-oriented and delivery performance competency criteria, will find the opportunity of
developing their ability to both produce faster project deliveries and dynamically adapt to the scope, calendar and
cost changes experienced during the project process by using the AGILE Project Management technique. Besides,
companies can also include the Waterfall technique in their project organizations, especially with the aim of
increasing their delivery performance.

In future academic studies, the effect of creating an ideal project management technique framework can be examined
based on the sequence of project management techniques revealed in this study and the superiority of each technique
according to a certain project success criterion. Besides; It will be beneficial for the literature to make new
publications with different analysis constructs that will be reconstructed in terms of the situation in different sectors,
the size of the project organizations, and the approaches of the customers.
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