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IMPLEMENTATION OF AGILE USING THE GERT METHOD
FOR THE EFFICIENCY OF MANAGING THE COMPANY'S INVESTMENT PROJECTS

The article is devoted to the topical issues of implementing Agile flexible methodology using the GERT method in
the management of investment projects of Kazakhstani companies. The results of this study show that the introduction of
flexible agile methodology to the company's activities can be implemented in different ways, so the results of the
preliminary evaluation of the effectiveness of the project implementation remain ambiguous. In this case, the method of
creating a variable model using the GERT method is possible. This method makes it possible to explain the course of the
project to the algorithm of specific actions using predefined signs in the form of nodes. The authors present a synthesized
method using stochastic networks. It is obvious that the developed network algorithm is a variable probabilistic method
of GERT network planning. Thus, some of the operations may not be performed, although on the other hand, other
operations can be partially performed, and others can even be performed several times.

The purpose of the research is to develop and present a network synthesized model, where the completeness of
the repeating cycle in its continuous actions of completed operations is visually visible and reflected, taking into
account the implementation of Agile for the success of the project. Also, it can be noted that it is allowed not to perform
any of the works. According to the results of the study, the GERT method was used as the basis for the proposed
model, since it allows you to reflect the variability of actions and with its help you can best show the need to return to
the «maturity level assessmenty step. We can note that in this case, it is allowed to fail to perform any of the works.
The study also describes the main properties and disadvantages of alternative networks.

Keywords: Agile, GERT method, project management, network planning, alternative networks, variable model,
maturity level assessment, systems limitation theories.
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Introduction. The article is devoted to topical issues of the implementation of the Agile methodology
using the PERT method in the management of investment projects of Kazakhstani companies. The
implementation of a flexible agile methodology in the company's activities can be implemented in different
ways, therefore, the results of a preliminary assessment of the effectiveness of the project implementation
remain ambiguous. To this end, the authors of the article have developed an algorithm using the GERT
method, which allows you to explain the progress of the project by an algorithm of specific actions using
predefined signs in the form of nodes.

To achieve this goal, a literature review was conducted and studied «The five guiding steps of the
theory of system constraints on system redesign», specifically presented by the theory of system constraints
by E. Goldratt. The results of the study confirm that the presented approach to creating a variable model
using the GERT method in Agile can be significant and significant in the success of investment projects of
companies in Kazakhstan.

The article describes a comparative analysis of the application of classical and flexible methods in JSC
NC KTZ. An assessment of the effectiveness of the project implementation using Agile technology is
presented. According to the data that will be presented in this article, it will be seen how flexible the
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approach gives a good result. Therefore, the article is devoted to the importance of optimal Agile
implementation for companies that seek to reach a new level and increase their sources of income.

Materials and methods of research. The research methodology included the use of the empirical
method, comparative and statistical analysis, graphical assessment method and GERT analysis. The
uniqueness and importance of the study lies in the developed logical model with the ability to reflect the
multivariability of actions in the presented work of a full-scale project, taking into account the tolerance of
partial non-fulfillment of some operations. So, the logical belief is the need to return to the step of
«assessing the level of maturity».

Literature review. The relevance of the research topic is emphasized by the fact that for companies,
the issues of selecting the most effective management tools are dictated by the specific features of their
activities, the need to coordinate and ensure the coherence of multiple teams.

Key prospects for using Agile: managing uncertainties associated with unforeseen large risks; maximizing
the company's development opportunities and prospects; making long-term management decisions, etc. [1].

The Scrum methodology also promotes continuous improvement and improves the quality of the
product as the team works on small iterations, each of which must be ready for use. Another benefit of the
Scrum methodology is its ability to improve transparency in the development process. This is achieved
through a product backlog, which allows the entire team to see what tasks need to be completed and what
progress has been made. The disadvantage of the Scrum method is that this methodology is not suitable for
all projects. Scrum is not a universal project management method and is not suitable for all types of projects.
Some projects may be too complex or have too few repetitive tasks to use Scrum [2].

Having studied the advantages and disadvantages of Scram and Kanban, you may not always achieve
the desired result when implementing a company’s investment project [3].

Main part. The flexible method includes such complex iterations presented in the form of constant
ending cycles, in action it is visualized by planning and development, which is regarded as results in
intermediate plans. So certain adjustments are made there to change the presented initial plan from the
beginning of the iteration to the end of the cycle. [4].

Such technologies reveal ideas for urgent modification of the presented product, in which their main
goals and requirements for completing the action plan by the time the project was completed were not
entirely clear. In today's fast-paced environment, an agile approach offers unique solutions and project
outcomes. As for Scrum, when using it, such inaccuracies in its application are revealed, that is,
disadvantages can create certain difficulties, namely, when concluding an upcoming contract with a
potential customer and the wrong team that does not know how to work cohesively and does not have
explicit communications established in advance for their competence and implementation in time in the
company's budgeted budgets.

The report of the traditional model of investment project management efficiency of JSC NC «KTZ»:
P =164859,9 — (67200 + 29866) = 67793,9 million tenge. P = 67793,9 — 9527,4 = 58266,4 million tenge.
Income tax = 58266,4x 0,20 = 11653,1 million tenge. The outflow of cash from investment activities is
equal to capital expenditures. K= 448 000 million tenge. Let's calculate the payback period of the
investment project using the graphical and analytical method (figure 1).
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Figure 1. Determination of the payback period according to the traditional model

of the investment project of JSC NC «KTZ» by a graphical and analytical method*
* Compiled by the authors based on the source [5]
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In the second and subsequent years of the reporting period, all calculations are given the results of the
above calculations and indicators of the effectiveness of the project are determined.

The calculation was carried out on the basis of the traditional methodology, the results of which are
presented. The estimated payback period of the project is 7.81 years. At the same time, net income for 15
years is 2,494,927 million tenge, and net discounted income — 976,098.8 million tenge. But as practice
shows, this project cannot be implemented without the participation of the state.

For the implementation of the effectiveness of the introduction of Agile in JSC NC «KTZ», a pilot project
for the implementation of the investment project was introduced. The cost of the project is 243,750 thousand
tenge, of which 202936 thousand tenge will be spent in 2023, and 40,813 thousand tenge in 2024. These data
are presented according to the cost of work report. Storage after the implementation of this system also
requires certain costs. According to forecasts, for employees of administrative and management personnel
who are most involved in the implementation of the company's projects, the motivational component of higher
wages in the amount of 468 thousand tenge (10% of the salary according to the staffing table) will be
preserved. The project team consists of 25 people. Also, the support of the project management information
system (for example, license renewal, technical support, etc.) requires additional costs.

In Table 1, we calculate the costs of maintaining a corporate development project management system.

Table 1
Calculation of system storage costs*
Expense item Amount for 1 month Total per year
Amount of bonuses for administrative and | 468000x25 employees =11700 140 400 thousand tenge
management personnel thousand tenge
Information management system support 3000 thousand tenge 36000 thousand tenge
Total: 176400 thousand tenge

* Compiled by the authors based on the source [5]

After the implementation of the project methodology, the company's net profit will increase by 6%.
Based on this, table 19 presents the calculation of net profit.
The arithmetic mean of net profit for the last three years was taken as the initial indicator of net profit.

Table 2
Calculation of the effectiveness of the project*
Value of the indicator by period, tenge
Ne| Name of the indicator
2023 2024 2025 2026 2027 2028
Material costs for the
1 | implementation of the | 202936500 | -40813500
project
Expenses related to the
2 support of the -47268000 | -47268000 |-47268000 | -47268000
implemented
management system
3 A Net profit 131870700 | 143739180 |156675480|170776320
Total cash flow -202936500 | -40813500 | 84602700 | 96471180 |109407480(123508320
Discount (discount)
5 coefficient 12% 1,000 0,893 0,797 0,712 0,636 0,567
Discounted cash flow | -202936500 | -36440820 | 67444650 | 68666130 | 69530370 | 70081830
7 |Accumulated cash flow | -202936500 | -239377320 | -171932280 | -103266150 | -33735780 | 36346440

* Compiled by the authors based on the source [5]

Thus, it amounts to 7.68% of interest on risk — free deposits (the arithmetic mean of the rate values for
long-term deposits of the 5 largest banks) and 4.32% on risk (the risk value is generally low), inflation is
not taken into account.
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The low risk rate is due to the independence of the project result from external factors, such as changes
in market conditions, supply and demand, and the overall level of prices for raw materials and products.
Existing risks refer to socially oriented risks and depend on the internal environment of the company.

NPV= 36346440; IRR=17%; DPBP= 5.,5; PI= 1,13. Thus, we can conclude that the project is
economically profitable. The net discounted income for the project was more than zero, amounted to
36346050 Tenge, the internal rate of Return was 17% and turned out to be higher than the average cost of
capital, the profitability index is more than a unit. All indicators have positive values, which means that the
project is effective. Before the introduction of Agile in JSC NC KTZ, according to the traditional method
of project management, the project implementation period was 7.81 years, and after the introduction of
Agile, the pilot project implementation period was 1.13 years. This suggests that the introduction of flexible
technology significantly reduces the project implementation time.

Kazakhtelecom has actively initiated the adoption of Agile practices since 2019. As a pilot project,
two teams were formed to focus on creating new products and implementing innovative projects based on
Big Data. According to the «11th annual report State of Agile», the utilization of Agile methodology has
witnessed a notable increase in various companies. For instance, Air Astana reported a rise from 35 percent
to 88 percent in Agile implementation compared to the Waterfall method. Similarly, Samruk Kazyna
experienced an increase from 23 percent to 47 percent, while JSC «Accumulative Pension Fund 'GNPF»
observed a growth from 56 percent to 65 percent, all in comparison to the Waterfall method. This data
reflects the growing prevalence of Agile practices within corporations [5].
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80 65 56
60 35 47
40 23
20

0

Air Astana Samruk Kazyna JSC «Accumulative pension Fund
«GNPF»
® Success in using Agile Success in using Watterfall

Figure 2. Agile methodology success in percentages*
* Compiled by the authors based on the source [6]

Having become familiar with the proposed methods of Agile methodology and having studied and
assessed their pros and cons, the authors propose a model of a network algorithm for the success of a project
with agile management.

In such a process of action, we assume that not all signals presented in the block will be operational;
some steps may not be performed at all, while others may be performed partially or more accurately [7].

In Table 1 we demonstrate the conditional values of the GERT method.

The GERT method shows the cyclical pattern of work and the change in activities, using predetermined
values, interpreting the complex process of the project into a precise algorithm of actions.

Thus, it is clear that such an introduction of project management into the activities of a particular
company can be implemented using different approaches, where the very result of the preliminary
assessment and analysis is not entirely unclear.

Table 3
Symbols of the GERT method*

Legend

A
Source node (deterministic) to be committed j<’ B
C

A node is realized if A and B are executed A TN c
followed by either C or D or E. /v<>‘<'> D
B. E
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1 2
Intermediate node with probabilistic input A
and output. A node is realized if A and B are S — ¢
executed followed by either C or D. B. \ D

An intermediate node with deterministic input
and output. A node is realized if A is

O
\
performed followed by B and C. ¢

The final node that is realized if A and B are

performed. P

The final node that is implemented if either

work A or B is performed. ><|

* Compiled by the authors based on the source [7]

> w e

Figure 1 shows a network model based on systems constraint theory.
The values for the initial estimate for Figure 1 are:

A — assessment of the current state of the organization;

B — analysis for changes in work;

V —refusal of the proposed project, ineffectiveness of work;

G — study of the company’s project work;

G1 — the company does not have the ability to make changes;

D — find the exact limitation (weak link);

E — find a way out to ease the restriction;

ZH — remove the restriction;

Z — the system is normalized, there are no new restrictions;

K —search for new limits and then return to the new search step 1.

Figure 3. Network model in accordance with the theory of system constraints by E. Goldratt*
* Compiled by the authors based on the source [7]

In an enterprise management system, a weak link can appear anywhere, both in production activities
and in the company’s management system.

Initial data:

A — identification of the category of the degree of technological maturity;

B — identify the key philosophy and vision of project management;

V —to prepare a program and special documentation for successful management;

G — prepare samples;

D — to prepare team members for the implementation of management, taking into account their preliminary
and further training;

E — download the automated control system;

ZH — in the process of action, prepare a project for the creation of a project office;

Z — to prepare samples of projects in an atomized control system;

I—implement the designated operation of the pilot corporate project in the project management system,;

K — prepare and thoroughly evaluate and analyze the completed project cycle;

L — based on the key requirements, make changes to the relevant documents and business processes
operating in a logical sequence;

M — make repeated changes to existing business processes;
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O — integration of all processes into the UP in accordance with the significant areas of the assigned task;
P — implementation of a corporate updated audit of the project management system;
R — using proper benchmarking to improve the entire corporate system.

A

Figure 4. Universal network model of variability of actions

for performing work during the implementation of an investment project*
* Compiled by the authors

Thus, in accordance with the presented algorithm, the authors propose to implement each point step by step.

There is also a drawback of the GERT method, which manifests itself during the operational
management of investment projects, and it is associated with the difficulty of practically accounting for
changes in the topology of work [8].

Conclusion. This article discusses the main Agile approaches to investment project management. The
introduction of flexible Agile methodology into a company’s activities can be carried out using a variety of
approaches, so the result of the preliminary analysis and assessment of the effectiveness of project
implementation remains ambiguous.

Thus, in the study, the authors recommended the option of creating a network model using the GERT
method. This approach makes it possible to create a clear algorithm of work actions and connect
predetermined signs using them in the form of nodes.

The choice of the GERT method is predetermined by the fact that it adequately represents and models
complex processes where it is clearly difficult to identify the work, namely the sequence of their implementation
along one chain to achieve the success of the final goal of the project, when there is a multivariate project.

The purpose of this article was to present the basic concepts and foundations of the GERT network for
managing investment projects, to demonstrate the developed universal model in the Agile implementation
process. However, it should be remembered that GERT is capable of working with both extremely complex
projects and current systems.

Thus, the material presented gives only a superficial idea of what can actually be achieved using the
GERT method. In addition, the analysis only considered the most obvious use case for GERT results.
According to the authors, in most cases, the results of project network planning can be more intelligently used
in the process of managing investment projects than often happens not only in GERT, but also in PERT/CPM.

In further research, it is planned to consider in more detail the management technologies of project teams
implementing project activities based on the methodology of flexible project management. The willingness of
the team to work on the basis of agile values is characterized by responsibility for a specific result, independence
of work, focus on cooperation with the customer, compliance with the principles of methodology.
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AnambaeBa H.M., Baiiradyjgosa K.K., Cyrup J.C., Aman:xoJioB K.M.

KOMIIAHUSAHBIH THBECTUIIUAJIBIK ’)KOBAJIAPBIH BACKAPYIbIH
TUIMALIITT YINTH GERT 9JICI APKBIJIBI AGILE EHT'I3Y

AHaaTna

Maxkana KazakcTaHapIk KOMIaHHUSIAPABIH MHBECTUIMSIIBIK sko0amapsin 6ackapyna GERT ogicin Kommana oTbI-
poin, Vkemai mKeMai omicHaMaHBI €HTI3YAIH ©3eKTi Macenenepine apHamraH. OCHl 3epTTEyHiH HOTIDKeNepi KoMIa-
HUSHBIH KBI3METiHE WKEMJl eNTUTIK 9MICTEeMECiH €HTI3YAl OpTYpil TOCUIIEPMEH JKy3ere achlpyra OOJaTHIHIIBIFBIH
KepceTeli, COHABIKTaH )KO0aHbI iCKe aChIPY/IbIH THIMIIUTITIH aIbIH-aJIa Oaraiay HOTIDKENIEP] eKIYIIThI OOJIBI KaTa bl
By xarmaiina gert oficiH KoJjimaHa OTBIPHINT afHBIMAJIBI MOJETH KYpy ofici MyMKiH. By omic >ko0aHBIH OapBICHIH
TYHIHIEp TYPiHIE ajIblH ana aHBIKTAIFaH OENTiep i KOoiJaHa OTHIPHIN, HAKTHI OPEKETTEp alrOPUTMIiHE TYCIHIIpyTe
MYMKIHJIK Oepeti. ABTOpIap CTOXaCTHKAJIBIK XKeJTijaep/l KojJaHa OTBIPBII CHHTE3/ENTeH /1ICTi YChIHA Bl O31pJIeHIeH
xeninik anmroputM GERT kericiH jxocmapiayJplH aybICHalbl BIKTHMAIIBIK 9JiCi OOJBIN TaObLIATHIHBI AHBIK.
Oceinaiiina, KeiOip oneparysuiap OpbIHAAIMAYbl MYMKIH, OipaK eKiHIII jKaFbIHaH, OacKa orepanusuiap iliHapa OpbIH-
JlaTybl MYMKIH, ain 6ackanapsl TinTi GipHerIe peT OpbIHIATybl MYMKIH.

3epTTeyiH MakcaThl JKEUIIK CHHTE3JEIreH MOJEIbII 33ipiiey JKoHE YCBHIHY OoJbIn TaObLIampl, MyHJAA
KalTaJlaHATHIH [UKJIAIH TOJBIKTHIFBI OHBIH asSKTAJIFaH OICpalMsIapIblH Y3IIKCi3 OpeKeTTepiHIe ®KOOAHBIH COTTLIIr
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Ymin Enrtimikri sky3ere acelpyIbl ecKepe OTBHIPHIN, Ke30€H KepiHedi jkoHe KepiHic Tabanpl.. CoHmaih-ak,
JKYMBICTap/IbIH €ITKAHCBICHIH OpBhIHIAMayFa pyKcaT eTUITeHIH aTam oTyre Ooyaipl. 3epTTey HOTIKEIepi OOMbBIHINIA
YChIHBIIFaH MojenbiiH Heridi peringe GERT ogici nalipanaHbuiipl, ©WTKEHI OJ SPEKETTEP/iH ©3repMeNnuIiriH
KepceTyre MyMKIHIIK Oepei )koHe OHBIH KOMETIMEH (OKETLTy AeHIeiiiH OaraiayFay KalTa opaily KaKeTTiUTIrH )KaKChl
Kepceryre Oonabl.Kanam. byt skargaliaa sKyMBICTap IbIH €HIKAHCHICHIH OpbIHaMayFa jK0J1 OepUIeTiHIH aTtan eTyre
Oouazpl. 3epTTEy COHBIMEH KaTap Oanama XeJiiep/iH Heri3ri KacueTTepi MeH KeMIIUTIKTEPiH CHIIaTTalIbl.

Anambaesa H.M., Baiiradynosa K.K., Cyrup JI.C., AmManskosoB K. M.

BHEJPEHHUE AGILE C IOMOIIbIO METOJA GERT AJISA 9®@PEKTUBHOCTH
YIPABJIEHUSA NTHBECTUIIMOHHBIMHU TPOEKTAMHA KOMITAHUN

AHHOTAIUSA

Crathsl MOCBSIICHA aKTyalbHBIM BOIIPOCaM BHEIpPEHHs THOKOI MeTomonorun Agile ¢ UCONb30BaHHEM METO/A
GERT B ynpaBieHUN HHBECTUIIMOHHBIMU IPOSKTAMHU Ka3aXCTAHCKUX KOMIAHUU. Pe3ynbTaThl JaHHOTO MCCIIETOBAHUS
MOKAa3bIBAIOT, YTO BHEAPCHUE THOKOH agile-MeTOT0IOTHH B ICATEIBHOCTh KOMIITAHUH MOKET OBITh PEATU30BaHO Pa3HEI-
MH croco0amu, MOATOMY pPe3yJbTaThl HPEABAPUTEIBHON OICHKH 3(P()EKTUBHOCTH pealn3aly MPOSKTa OCTAKOTCS
HEOJTHO3HAYHBIMU. B 3TOM cityyae BO3MOXKEH METO/ CO3JIaHMsI IepeMeHHOM Mojienu ¢ ucnonb3oBanueM merona GERT.
OTOT METOX MO3BOJISIET OOBSCHHUTH XOJ IPOEKTa aJrOPHUTMOM KOHKPETHBIX IEHCTBUH, MCIOJIB3YS 3apaHee ompere-
JICHHBIE 3HAKW B BHJE y3JIOB. ABTOPHI NPEACTABILIIOT CHHTE3UPOBAHHBIN METO/ C MCTIONB30BAHUEM CTOXaCTHIECKUX
ceteil. O4eBUIHO, UTO Pa3paOOTAHHBIN CETEBOM aTOPUTM MPEICTABIIET COO0H BapruabeIbHbBIN BEPOSATHOCTHBIN METOT
mianupoBanus ceTd GERT. Takum 00pa3om, HEKOTOPEIE ONEPaIlii MOTYT HE BBITTOIHATHCS, XOTS, C APYTrOl CTOPOHBHI,
JPYTHE OTlepaiiii MOTYT OBITH BHIITOJTHEHBI YaCTUYHO, & TPETHH MOTYT OBITh BBITIOJTHEHBI JayKe HECKOIBKO Pas.

e nccnenoBanust - pa3paboTaTh M MPEACTABUTH CETEBYIO CHHTE3UPOBAHHYIO MOJETH, B KOTOPOU IOJTHOTA TIOB-
TOPSIFOLIETOCS [IUKJIA B €T0 HEMPEPBIBHBIX JCUCTBHUAX 3aBEPIICHHBIX OMEPAIii BU3YallbHO BUIHA U OTPAKCHA C YIETOM
BHenpenus Agile as yerexa npoekra. Takke MOKHO OTMETHTB, YTO pa3pelIacTcs He BBIOJIHATh HU OJTHY U3 padoT.

CoriacHo pe3ysbTaTaM UCCICIOBAaHUs, 32 OCHOBY IpeioxKeHHOM Moaenu ObL1 B3saT Metoa GERT, mockosibky
OH TIO3BOJISIET OTPA3WUTh BAPUATUBHOCTH JECHCTBHHA M C €ro MOMOIIBI0 MOXHO HAWIYYIIMM O0pa3oM IOKa3aTh
HEOOXOIMMOCTh BO3BpaTa K ATAITy «OLIEHKA YPOBHS 3pEIOCTH». MOKHO OTMETHUTD, YTO B 3TOM CIIydae JAOMYCKACTCS
OTKa3 OT BBINOJIHCHHS KaKuUX-THOO0 paboT. B mccrmenoBaHWu Takke ONMMCAHBI OCHOBHBIC CBOWCTBA U HEJOCTATKH
aJbTEPHATUBHBIX CETE.
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