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Abstract

Nowadays, leading world companies widely use methodology, standards, and project 
management tools in many areas of project-oriented activities, including investment, 
innovation, and information projects. Last years the implementation and functioning 
of the country’s enterprises’ project management system have been actively discussed 
in Kazakhstan.

This work aims to identify critical processes of project management planning that af-
fect the effectiveness of projects at the enterprise of the military-industrial complex of 
Kazakhstan. For this purpose, a survey of top managers of defense industry companies 
was conducted. A total of 28 respondents were interviewed, working at 18 enterprises 
of the military-industrial complex of the Republic of Kazakhstan and directly partici-
pating in the implementation of projects. Data were personally collected by a question-
naire survey conducted during 2019. To verify the formulated model’s assumptions 
and success, correlation analysis, and other relevant tests were used. Using the model 
of project management planning quality (PMPQ), process efficiency has been assessed, 
and critical factors for the effectiveness of defense industry projects have also been 
identified. The results show that the Republic of Kazakhstan’s defense industry com-
plex projects has a low level of efficiency and an average score for the use of project 
planning processes. Project efficiency evaluation has also revealed critical knowledge 
areas for defense projects like human resource management, schedule development, 
and define scope. The research expands knowledge in PM, revealing the importance of 
planning processes for the defense industry that need more focus to achieve top-level 
success and effectiveness of projects.
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INTRODUCTION

Project management is an independent field of knowledge that has 
been successfully used in enterprise management systems in various 
industries around the world. Having adopted the standard ST RK ISO 
21500-2014 – Project Management Guide as a national standard in 
project management, Kazakhstan has begun a new stage in the de-
velopment of management in large private companies and national 
companies in the quasi-public sector. Since then, the topic of intro-
ducing project management tools and methods into the activities of 
companies in various industries has become quite relevant, but the 
pace, speed, and scale of this process are low.

The Kazakhstani military-industrial complex is compact with various 
types of enterprises carrying out almost all types of products and ser-
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vices of weapons and military equipment. In addition to the main special products, almost all enterpris-
es produce civil engineering products.

Despite the high interest of scientists and the availability of research related to projects in the defense 
industry, there is still a limitation of relevant literature on the analysis of the effectiveness of projects in 
this field.

The paper investigates the level of effectiveness of military-industrial complex projects and the critical 
factors affecting project efficiency in terms of project management.

1. LITERATURE REVIEW

The countries spend billions of dollars and use 
a significant amount of resources for large-scale 
defense systems projects. Many publications in-
dicate that large-scale defense systems are among 
the most complex and risky projects (Demir, 2017).

Defense projects are usually implemented as part 
of the project management system, where the gen-
eral aim of managers is to reach the topmost effi-
ciency of the project. The study of Frinsdorf and 
Zuo (2014) showed that defense projects’ effective-
ness goes beyond its traditional internal focus and 
becomes externally-oriented. As a result, efforts 
are required not only for those factors that are as-
sociated with individual projects but also for those 
that are related to the interdependence of projects 
and external customers. Management of defense 
industry projects by the interested parties will im-
prove the efficiency of projects in this sector of the 
economy.

Many projects in the defense industry involve de-
veloping a new product. Among the many works 
devoted to the research of the project success fac-
tors, the work of Rodríguez-Segura, Ortiz-Marcos, 
Romero, and Tafur-Segura (2016) should be noted. 
This work presents the analysis of twenty-nine ma-
jor sectoral projects in the sphere of defense. After 
analyzing various criteria and factors influencing 
the project’s success, a conclusion has been made 
that not all criteria or factors affect the project’s ul-
timate success. The results confirm how important 
the client, company, and time are for success as a 
success criterion.

Some scientists claim that “defense projects them-
selves are complex systems, and traditional ap-
proaches have failed because their linear logic 

inadequately captures the dynamics of complex 
adaptive systems” (Cantwell, Sarkani, & Mazzuchi, 
2012). Changetal’s (2013) research is also dedicat-
ed to this direction, stating that “unlike the tradi-
tional methodology of product-oriented projects, 
the prospect of value creation proves the impor-
tance of creating new knowledge, processes, and 
systems for suppliers and customers”. In the re-
search, the scientist cites interview data for three 
Australian defense megaprojects to demonstrate 
that senior executives have a more sophisticated 
view of project success than traditional iron trian-
gle indicators.

Although the usefulness of traditional approach-
es for defense projects is ambiguous, the need 
for project management is not in doubt. Recently, 
Paton and Andrew (2019) described a case study 
in the defense industry and found that PMOs 
(project management offices) can ensure continui-
ty at all stages while maintaining consistent goals, 
processes, and methods.

As mentioned earlier (Tulembayev, Jumadilova, 
Adilova, & Seidaliyeva, 2019), in Kazakhstan, “ac-
tive work is currently underway to introduce a pro-
ject approach to the management of the produc-
tion processes of new products. However, even if 
the need to implement project management is un-
deniable, the question arises in the degree of read-
iness of defense enterprises for these innovations”.

The project’s effectiveness as a whole is evaluated 
to determine the potential attractiveness of the 
project for its stakeholders. It includes socio-eco-
nomic and commercial effectiveness (to determine 
potential attractiveness of the project for its par-
ticipants and includes socio-economic and com-
mercial effectiveness). One of the largest aspects 
of improving the project management system is 
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evaluating its effectiveness, which allows monitor-
ing and timely adjustments in case of deviations 
(Baklanova, 2010).

Most project managers are confronted with vari-
ous factors that influence the success or failure of 
projects. These factors are called “Critical Success 
Factors” (CSF) and must be present in order for 
the project to have a high probability of success. 
For the first time, Daniel (1961) speaks about CSF. 
Rubin and Seeling (1967) applied the CSF model 
for the first time in the field of project manage-
ment. They investigated the influence of a project 
manager’s experience and the size of previous pro-
jects on the success of the current project. They de-
termined the strong influence of the first level of 
the model, focusing on the product’s success, and 
therefore on the success of the project.

Conducting a large-scale study on CSF, Pinto and 
Slevin (1987) identified ten key CSFs that greatly 
impacted project success. Subsequently, many re-
searchers stuck to this line of factors for various 
types of projects and began to argue that planning 
is considered in project management as one of 
the main success factors for a project (Dvir, Raz, 
& Shenhar, 2003; Glenn, 2008; Kozhakhmetova, 
Zhidebekkyzy, Turginbayeva, & Akhmetova, 
2019) Moreover, Dvir et al. (2003) identified a 
positive relationship between the effort put into 
project planning and project success, and Glenn 
(2008) identified the stage of project planning 
as one of the factors for successful enterprise re-
source planning.

There are substantiated conclusions about the role 
of the project management methodology (PMM) 
as a factor in the success of projects (Junqueira & 
Passador, 2019), which should be taken into ac-
count when developing a project plan, in our opin-
ion, is a subjective factor.

In addition to developing a project plan, which, in 
our opinion, is a subjective factor, it is necessary 
to take into account the methodology of project 
management.

The methodology, just the same, provides objectiv-
ity in all project management processes and thus 
affects the success of the project (Joslin & Muller, 
2015). The formed conclusions based on 254 re-

spondents’ responses to the worldwide cross-sec-
tional online survey showed that when apply-
ing the PMM, the success of the project is more 
often achieved by 22.3%. To increase the level of 
achievement of project success, it is necessary to 
understand how comprehensive the methodology 
is at the moment, or it is necessary to constantly 
update, supplement it during the project. In any 
case, project management guidance is the founda-
tion, and add-ons are a creative part for the project 
manager. 

At the same time, one more study can be found 
in the literature, in which planning processes are 
examined in detail, and the relationship of the 
quality of planning with the success of the pro-
ject is found (Zwikael & Globerson, 2006a, 2006b). 
Comparing CSF in the scientific literature on pro-
ject management and sorting success factors by ci-
tation frequency, it is concluded that CSF factors 
are not specific enough to support more effective 
decision making and not specific enough to indi-
cate critical processes at the project planning stage.

The model has been tested and analyzed on var-
ious projects by many scientists. Papke-Shields, 
Beise, and Quan (2010) expanded the model to in-
clude items related to the initiation, implementa-
tion, monitoring, and project control stages. 

An empirical study by Ress-Caldwell and 
Pinnington (2013) on the impact of the national 
culture of Arab and British project managers on 
project management was also conducted using the 
PMPQ model. 

Kozhakhmetova, Gabdullin, Kunanbayeva, 
Tazhiyeva, and Kydayberganova (2019) used the 
PMPQ model to identify critical areas of project 
management knowledge that affect project per-
formance and project management tools that en-
hance project performance, and when studying 
the variety of cultures in the project management 
styles of three Asian countries – Israel, Japan, and 
Kazakhstan – and identifying the impact of man-
agement styles on project success (Kozhakhmetova 
et al., 2019).

Zwikael and Globerson (2006a, 2006b) argue that 
project success must be measured by the effective-
ness and efficiency of the project. Efficiency is as-
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sessed by time and cost overruns, and project per-
formance is determined by customer satisfaction 
and achievement of project goals.

2. AIMS

The research aims to determine crucial areas of 
project management knowledge, which have the 
biggest impact on the defense industry project’s 
effectiveness.

3. METHODS

This paper uses the PMPQ model proposed 
(Zwikael & Globerson, 2006a), which is based on 
the planning processes of РМВOК (2004), the re-
sults of which should create products that can be 
measured (for example, Ganttchart, WBS). 

At the time of model creation, the fourth edition of 
the РМВOК was in practice, in which 21 planning 
processes out of 44 processes were identified. At 
present, the sixth edition of the РМВOК is operat-
ing, which defines 24 planning processes out of 49 
processes. Changes and additions to the РМВOК 
did not significantly affect the change in the struc-
ture of the model since the processes and product 
created remain unchanged.

The model has been developed in the process of 
determining those planning processes for which 
the success of the project is the most vulnerable 
(CSP) and defines the processes that have the big-
gest impact on the success of the project, i.e., four 
indicators of project success, which act as depend-
ent variables of the model (cost overruns, schedule 
overruns, technical performance, and customer 
satisfaction).

The questionnaire was chosen as a measuring tool 
for research. It was conducted among employees of 
military-industrial complex organizations, where 
28 respondents were interviewed, working at 18 
enterprises of the military-industrial complex of 
the Republic of Kazakhstan (including 20 employ-
ees of 11 enterprises of KE) and directly partici-
pating in the implementation of projects. Every 
answer was evaluated on a 5-point Likert scale 
(Gadermann, 2012). The questionnaire items’ in-

ternal consistency was analyzed by calculating the 
Cronbach-Likert alpha (Cronbach, 2004), which 
was found by the following formula:

( )( )
N*r

1 r* N 1
α =

+ −
 

(1)

where N – number of tested components, r – av-
erage correlation coefficient between components.

4. RESEARCH RESULTS

This section introduces the results of the research. 
The collection of materials for analyzing the func-
tioning of the project management system at the 
defense industry enterprises of Kazakhstan, and 
conducting the interviews with company employ-
ees who take a key part in project management 
processes is described in a previous publication 
(Tulembaev et al., 2019).

At the time of the research, JSC “Kazakhstan 
Engineering” formed a portfolio of nine projects 
at the operational stage and four projects at the in-
vestment stage.

All projects have common features. They are high-
tech, requiring the use of advanced technologies 
and large financial investments. Moreover, such 
projects are often implemented by highly special-
ized experts with in-depth knowledge of the com-
plexity of management.

The PMI Institute proposes implementing a series 
of activities called “project management process-
es” to manage the project life cycle. Project man-
agement processes are grouped into five groups 
and distributed across ten areas of knowledge 
(PMBOK, 2017), resulting in identifying 49 pro-
cesses necessary for project management, of which 
24 are planning processes. Thus, almost 49% of all 
processes are planning processes that must be cor-
rectly executed by the project manager through-
out the project’s life cycle. 

This article focuses on project planning processes. 
This made it easier to test the hypothesis that the 
planning process is critical to project success.

The interview took place in the form of personal 
meetings, as well as questionnaires. Each of the 
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survey participants received a verbal explanation 
and a written manual describing all the planning 
processes. The project managers participating in 
the survey were asked to evaluate the degree of 
utilization of the 16 planning processes described 
in PMBOK. They rated it on a Likert scale from 1 
to 5 points, where 5 is the best result, and 1 is the 
worst. Based on the analysis of the data obtained, 
this research was conducted.

To validate the questionnaire, an analysis of the in-
ternal consistency of the described processes with 
the definition of Cronbach alpha. The Cronbach 
coefficient determines the internal consistency 
of the characteristics describing one object and 
ranges from 0 to 1. According to calculations in 
Excel, 0.97,α = which is higher than or equal to 
0.9. Thus, the studied processes correlate very well.

The data received from project managers on the 
intensity of use of pla nning processes gives a gen-
eral idea of the quality of project planning. Besides, 
data analysis reveals which project managers often 
carry out areas of project knowledge. This infor-
mation is presented in Table 1.

Table 1. Relationship between PM processes  
and project effectiveness

Source: Update by the authors based on Tulembayev et al. (2019).

Process named
Average score 

number

PMPQ 

index

Develop project management 

plan
4.11 3.85

Collect requirements 3.71 3.33

Create WBS 3.69 3.11

Define scope 3.78 3.48

Define activities 3.56 3.33

Sequence activities 3.53 3.18

Develop schedule 2.89 2.81

Estimate activity resources 3.76 3.29

Estimate costs 4.06 3.66

Determine budget 4.17 3.88

Plan quality management 3.56 3

Plan stakeholder 

management
3.39 3.22

Plan human resource 

management
3.35 2.92

Plan communications 3.00 2.66

Plan risk management 3.44 2.92

Plan procurement 3.33 3.29

Average score data indicate the average value of 
the degree of use of planning processes by pro-

ject managers in the field of the defense industry. 
Table 1 estimates of the use of planning processes 
are different. This means that managers use pro-
ject management planning processes in different 
ways. Using the average frequency of process gen-
eration, practical usage ranges from a maximum 
of 4.17 for “determine budget” to a minimum of 
2.89 for “develop schedule”. The average score for 
planning processes on the Likertscale was 3.58 
points. Comparing the results of the application 
of planning processes, schedule development pro-
cesses are the weakest points at the planning stage.  

Traditionally, project success indicators reflect 
three aspects of the “Iron Triangle”, which are 
very popular among managers worldwide. The 
iron triangle shows the main limitations in the 
projects – this is the time, budget (cost), and the 
amount of work. Changing either side of the trian-
gle will inevitably lead to a change in others. Very 
often, in projects, one of the parties is considered 
unchanged under any circumstances and it is very 
important at the initial stage to determine which 
of the parties it is. This will allow making rational 
decisions in adjusting other parties in case of dif-
ficulties during the implementation of the project. 
In the case of projects of the military-industrial 
complex of Kazakhstan, the least variable (difficult 
to change) side is the project budgets, since financ-
ing is provided from the state budget. Accordingly, 
during the project’s implementation, particular 
attention should be paid to determining the tim-
ing and scope of work on projects.

The next column in Table 1 presents the PQ index’s 
calculations, acting as the average usage of each of 
the 16 processes. The maximum possible PQ index 
is 5. Cluster analysis conducted by Zwikael et al., 
(2004) identified three areas of knowledge that dif-
fer in the quality of influence on the project’s suc-
cess. Thus, the processes of “Integration”, “Scope”, 

“Time”, and “Human resource” belong to the field 
of high quality. The average score for this process 
group should be 4 points. Areas of medium qual-
ity include “Cost”, “Procurement”, “Quality”. The 
rating of this group is 3 points. Low-quality are-
as that involve “Risk” and “Communications” are 
rated at about 2.5 points.

The PMPQ data for the defense industry projects 
in Kazakhstan show that the average score of the 
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processes of medium and low-quality influence 
the success of the project corresponds to the level 
of Zwikael and Globerson model. Simultaneously, 
very low scores demonstrate processes that have 
top quality affecting the project’s success. These 
are processes such as “develop schedule” (2.8 
points) and “plan human resource management” 
(2.9 points).

5. DISCUSSION

Many scientific works are devoted to research 
on the effectiveness of projects. Papke-Shields, 
Beise, and Quan (2010) conducted a study at the 
PMI Regional Office of the eastern United States. 
Comparing the results of the research (Zwikael et 
al., 2004)) and their results, they found an exact 
match in the ranking order and the magnitude 
of the difference in all situations and support-
ed the presumption that the introduction of pro-
ject management tools help project success grow. 
Studies by Ress-Caldwell and Pinnington (2013) 
and Kozhakhmetova et al. (2019) on the impact of 
national cultures and management styles in var-
ious countries have confirmed it Zwikael, Dutt 
Pathak, Singh,and Ahmed (2014) claim that cost 
estimates were not different among project man-
agers of different countries and cultures, and the 
cost is an important issue in most projects within 
the national culture, and also managed to confirm 
the assertion that project managers from different 
countries conduct projects in different ways.

The PMPQ model application allowed Kozhak h-
metova et al. (2019) to identify critical processes 
for projects in the green economy field and cal-
culate the success rate of projects, implement-
ed in Kazakhstan. The research used data from 
high-tech projects, implemented in Kazakhstan in 
the field of green energy. Implementation of the 
PMPQ model to identify critical areas of project 
management knowledge that affect project effec-
tiveness and improve project management tools 
project, it was found that schedule management 
and project communication management, risk 
management, and quality management have the 
greatest impact on the effectiveness of projects 
in the field of green energy. Also, that green en-
ergy projects implemented in Kazakhstan have 
an average level of efficiency and an average score 

for the usage of project management processes. 
Critical processes for projects in the field of green 
energy are “activity definition”, “assessment of the 
duration of activity”, “risk management planning”, 

“quality planning”, and “communication planning” 
(Kozhakhmetova et al., 2019).

As for defense industry projects, there is active 
use of the processes like “determine budget”, “es-
timate costs”, and “develop project management 
plan”. At the same time, the weakest places in the 
planning stage are “develop schedule” processes.

This fact suggests that defense projects adhere to 
the costs of project implementation. In contrast, 
unclear deadlines of the project’s individual stag-
es and processes, the lack of clearly defined rela-
tionships between operations within the project 
lead to non-compliance with the project’s timing, 
which reduces its effectiveness. Today, project tim-
ing management is one of the very weak points in 
the system existing in the company under research. 

To succeed, project managers must perform specif-
ic processes and a set of PM tools. A clear defini-
tion of responsibilities helps keep the project within 
budget and implemented according to the planned 
timelines, which will ultimately lead to effective 
monitoring of the implementation of processes and 
tasks in the projects and increase their quality level.

Critical processes such as “develop schedule”, “de-
fine scope”, and “plan human resource manage-
ment” were identified when assessing areas of ex-
pertise that influence the success of the project.

Inadequate implementation of human resource 
planning, communications between project par-
ticipants and departments are poorly established, 
there is no unified information system – these are 
processes that must be paid special attention to 
when initiating and planning the projects.

Using team-building activities can increase hu-
man resource planning effectiveness. This prac-
tice increases the group’s cohesion and has sever-
al positive effects on the project’s effectiveness. A 
more close-knit team can lead to a better outcome 
of the project, as team members can collaborate 
effectively to solve problems. The efforts of all 
project participants should be integrated. Tasks 
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solved during the implementation of projects re-
quire a different level of knowledge and resources. 
When all project participants work together as a 
well-trained team under the project manager’s in-
tegrative instruction, the likelihood of project suc-
cess increases several times. These processes relate 
to high-quality areas; the use of these processes is 
extremely crucial and necessary for projects exe-
cuted in the defense industry.

An assessment of the relationship between project 
management processes and the success rate of pro-

jects of defense industry projects showed that the 
PQ index of projects is very low, which explains 
the low level of project success. 

To eliminate all the problems and shortcomings of 
the currently existing project management process-
es in JSC “Kazakhstan Engineering”, it is recom-
mended to reengineer business processes. This event 
requires both organizational and technical changes, 
as well as very high financial costs. However, the 
results that will be obtained in the end will justify 
themselves in the implementation of projects.

CONCLUSION

Recently, project management has been developing very actively, both in the practice and research areas. 
The developed standards reflect the “best practices” in project management, considering critical success 
factors. Standards and research tell us that by implementing best practices and following critical success 
factors, there is an opportunity to improve project performance. 

The research showed that the Kazakhstan’s defense industry complex projects have a low level of efficien-
cy and an average score for the use of project planning processes. The weaknesses of project manage-
ment in this area were also identified. As the results show, project managers do not pay enough attention 
to such important areas of knowledge as human resource management, schedule development, and the 
definition of a list of operations. 

The research expands knowledge in PM, revealing the importance of planning processes for the defense 
industry.

The limitations of this research are that it focuses only on Kazakhstan’s defense industry projects. 
Future research should be expanded to include an analysis of the defense industries of various countries. 
Studying the success level of ongoing defense industry projects in various countries and comparing 
them with the results of projects in Kazakhstan will help to understand the direction of further devel-
opment of the project management system in Kazakhstan.
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