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METHOD FOR ANALYZING PROJECT CHARACTERISTICS

Abstract. Project management methodologies play a crucial role in determining the success or failure of a
project. Selecting an inappropriate methodology can lead to inefficiencies, budget overruns, delays, and
even total project failure. This article investigates the correlation between project failure and the incorrect
selection of project management methodologies through a structured survey conducted among project
managers with direct experience from past projects. The research aims to quantify the impact of
methodology selection on various project outcomes, including stakeholder involvement, risk identification,
and the effectiveness of mitigation strategies. The survey is carefully designed to capture comprehensive
data on past project characteristics, including project size, complexity, industry, team composition, and the
frequency of methodology changes. It also examines the reasons behind methodology selection, the
rationale for methodology changes, and the effect of these decisions on final project outcomes. By focusing
on both successful and failed projects, the study identifies common risk factors and assesses how specific
methodologies either contributed to or mitigated those risks. A key aspect of the analysis involves using
statistical calculations to evaluate project failure and success rates, resource availability, stakeholder
engagement, and the extent to which an incorrect methodology influences project deliverables. By
employing formulas such as project success rate, stakeholder involvement, resource availability, initial
methodology that was used, wrong methodology, correlation between project failure and wrong
methodology, most remediated and not remediated risks, correlation between risk monitoring frequency
and project failure, correlation between team composition and project failure and correlation between
project complexity and project failure This approach allows for an objective evaluation of the degree to
which incorrect methodologies correlate with project failures and highlights patterns of risks that are most
frequently remediated or left unresolved. The findings from this research will offer actionable insights for
project managers and organizations, enabling them to make more informed decisions when selecting
methodologies. By understanding the relationship between methodology choice and project outcomes,
organizations can adopt best practices to minimize project risks, improve project success rates, and ensure
greater alignment between the chosen methodology and the unique needs of each project. Additionally, the
study's statistical framework can be applied in future research to further refine the analysis of project
management methodology effectiveness.
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Introduction Analyze of scientific sources

Project management methodologies serve as
structured frameworks that guide teams through project
execution. The choice of an appropriate methodology
such as Agile, Waterfall, or Hybrid can significantly
influence a project's success. However, many projects
fail due to an unsuitable methodology that does not align
with project needs, industry standards, or stakeholder
expectations. This research aims to explore the
relationship between project failure and project
management methodology selection, utilizing data additional studies for searching for the correlation
collected from project managers through an online between wrong methodology and project failure. Also
survey. By identifying common failure factors and their ~ there no studies about risks quantified risks values that
correlation with methodologies, this study seeks to  converted or not-converted into the issues, only general
provide recommendations for better methodology information about it’s importance.
selection in future projects.

Most of the articles [1 — 4] work on aspects of
decisions that needs to be made in order to successfully
continue project development. Some of articles [5 — 8]
provide specific implementation for different methods to
sustain project, but no particular articles that analyzes
actual outcomes of the project in survey form. Usually
it’s lessons learnt for the each given project but no
overview for set of the projects. And there were no
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The Aim of the Article

The objective of this article is to analyze whether
project failures are linked to the incorrect selection of
project management methodologies. Additionally, the
study aims to identify the most common risk factors that
contribute to project failure and success. The research
seeks to answer the following questions:

e Does an incorrect project management
methodology increase the likelihood of project failure?

e What are the primary risk factors that lead to
project failure?

e How do methodology changes during a project
impact its outcome?

o What are the best practices for selecting an
appropriate methodology?

By addressing these questions, the article
contributes to the development of improved project
management strategies.

Main part

Surveys are widely used in research to collect
primary data. The structured approach ensures reliability
and repeatability of results. In this context, article utilizes
a structured questionnaire focused on past projects and
their methodologies to analyze patterns. The survey
includes questions on project duration, complexity,

industry, team structure, stakeholder involvement, and
methodology selection.

To ensure clarity and effectiveness, the survey
should follow these guidelines:

e Simplicity and Structure: Questions should be
concise and structured logically, moving from general
project characteristics to methodology specifics and
outcomes.

e Types of Questions: Use a mix of multiple-
choice, Likert scale, and open-ended questions to gather
qualitative and quantitative data.

e Anonymity and Confidentiality: Respondents
should feel comfortable sharing information without fear
of disclosure.

e Time-Efficient: The survey should not take
more than 10-15 minutes to complete to encourage
participation.

This study employs an online survey targeting
project managers. The audience consists of professionals
from different industries with experience managing
projects of varying sizes and complexities. The survey is
distributed via professional networks, ensuring relevant
participants. The collected responses are analyzed using
statistical methods to determine correlations between
project outcomes and methodology selection. Composed
survey is shown in Tablel.

Table I — Project results survey

Type Question Answer Answer options
General Past project duration Select Less than Year; Year; 2+ Years
Small (up to 10 people); Medium (11-50); Large
General Past project size Select (50+)
KTLO/Support; Integration, Development;
General Past project nature Checkbox  Infrastructure; Other
General Past project complexity Select Simple, Moderate, Complex
Tech; Healthcare; Retail; Finance;
Transportation; Food and beverages; Logistics;
E-Commerce; Edtech; Government; Oil&Gas;
General Past project industry Select Manufacturing; Other
Monthly;Bi-weekly;Weekly;Twice per week;
General Stakeholder involvement Select Daily
Team was fully staffed on time
Team and budget Select Yes;No
There were cases of team
Team member retention Select Yes;No
(if previous answer was "Yes") Client;
Performance; Person related; Budget related;
Team What caused retention Checkbox  Other
All team members where
Team expected seniority Select Yes;No
Which PM methodology was Scrum; Kanban; Waterfall; Hybrid; No
Methodology  used Checkbox  methodology; Other
Why was this methodogy Client insist; Applicability to the project;
Methodology  chosen Checkbox  Familiarity with methodology; Other
Methodology was changed
Methodology  during project Select Yes;No
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End of table 1
(If previous answer was "Yes") Mitigate risks;

Methodology =~ Why methodology was changed Checkbox  Client insist; Methodology not suitable; Other

Which PM methodology was (if previous answer was "Yes") Scrum; Kanban;
Methodology  used after the change Select Waterfall; Hybrid; No methodology; Other

Delivered on time and within budget; Delivered

What was the final project but exceeded budget or timeline; Not delivered

Outcomes outcome Select or failed
Client related; Budget related; Project team

Challenges on the past project related; Methodology related; Infrastructure
Outcomes were because Checkbox  related; Other

To what extent did the PM

methodology contribute to the
Outcomes past project deliverables Scale Very much contribute - Not contributed

Did risks stated in the start or
Risks before start of the past project Select Yes;No

there were some risks that were
Risks converted into issues Select (If previous answer was "Yes") Yes;No

Most common risks that were Scope creep; Budget overrun; Team retention;
Risks converted into issues Checkbox  Unclear requirements; Other

Most common risks that was Scope creep; Budget overrun; Team retention;
Risks mitigated Checkbox  Unclear requirements; Other

Did risks stated for the past
Risks project Select Yes;No

How frequently were those Monthly;Bi-weekly;Weekly;Twice per week;
Risks risks monitored Select Daily

This survey will provide us with necessary
information about project characteristics, such us overall
success ratio, percentage of failed project due to
methodology, the most remediated and not remediated
risk and many more.

Project failure rate:

Py =L x 100,
where Py — Project failure rate, Ny —number of failed and
N - number of Projects. By “failed” meant projects that
have answer “Delivered but exceeded budget or
timeline” and “Not delivered or failed” for question
“What was the final project outcome”.
Project success rate have similar formula:

(N = Ny)
N

Expected that success rate will be around 60-70%
of overall quantity of the projects.

In [2] where used different characteristics, like
stakeholder involvement and team availability, so let
provide correct formulas to calculate those
characteristics. According to article results should be in
scale high-medium-low. Formula for stakeholder
involvement will look this way:

P = X 100.

N
Si = X 100,

where S; — stakeholder involvement and N; — number of
interaction quantities and they should be combined in this
way: for high interactions answer ‘“Daily” should be

used, for low — “Monthly” and for medium — sum of the
rest answers for the “Stakeholder involvement” question.

For resource availability formula will be more
complicated because it gathers information out of three
questions from Teams type.

_ Npositive

R, %X 100,

N. Team
where R, — resource availability, Npogitive — number of
positive (“Yes”) responses for questions “Team was fully
staffed on time and budget”, “There were cases of team
member retention” and “All team members where
expected seniority” in Teams type. Nyeqms — quantity of
answers for those three questions, typically should be
three times more than N.

Next formula is for digesting methodology that was
initially used in given Projects. Formula:

N;
M, =2 % 100,

where M; — each methodology type from the question
“Which PM methodology was used” and N; — number of
answers for each methodology type.

Quite interesting will look metrics about correlation
between methodology that was initially used and used
after the change, but this not direct scope of this article.

Next and the most important characteristic that
needs to be digested is correlation between project failure
and wrong methodology. To calculate it Pearson
correlation coefficient will be used.
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. 2(Pr — PF)(My — Mp)
JZ(Pf —P7)? X J2<Mf — M7

where r — Pearson correlation coefficient, Py and Mg —

means of corresponding items and My — wrong
methodology indicator that calculates with next formula:

M; — _ Nehange 100,

where N¢pgnge — number of answers “Methodology not

NMethadology

suitable” and “Client insist” in question “Why was the
methodology changed” and Nyetnodoro overall
quantity of answers on this question.

In result this Pearson correlation coefficient should
show us actual correlation between methodology and
project failure and with value more that zero direction
will be positive that will mean that have correlation
between those characteristics exists.

As for the risks there two simple formulas for most
remediated and not remediated risk:

R, = i x 100,

NRr
where R; — each remediated risk from question “Most

common risks that were mitigated”, Rr; — number of
answers for each remediated risk and Ny, — number of
overall answers in the question. Similar for not
remediated:

Rnr;

NRr
where Rn; — each not remediated risk from question
“Most common risks that were converted into issues”,
Rnr; — number of answers for each not remediated risk.

Another important formula is formula for

correlation between risk monitoring frequency and
project failure. This formula can show if risk monitoring
is important for project failure or not. To calculate this
value another variant of Pearson correlation coefficient
will be used:

Rni

X 100,

nZ(Rmf_Po)_Z Rmfz Py
J[HZ Rmfz_(z Rmf)z][nzpoz_(z Po)z]

T =

where Rp,y risk monitoring frequency, F, project
outcome and n number of responses. But to calculate this

formula semantic values needs to be normalized into
numeric ones like shown in Table 2 and Table 3.
Table 2 — Normalized values for risk correlation

Survey value Numeric value
Monthly 1
Bi-weekly 2
Weekly 3
Twice per week 4
Daily 5

Higher value represents better impact on project
outcomes.
Table 3 — Normalized values for project failure

Survey value Numeric value
Success 0
Partially succeed 1
Fail 2

Since desired outcome need to have more value and
for that reason Fail value have higher numeric value than
Success

Next value that needs to be assessed is correlation
between team composition and project failure. To
calculate this value firstly needs to be assessed team
composition values. Like in previous formula semantic
values needs to be normalized into numeric ones like it
shown in Table 4 (project values can be reused from
Table 3) and example in Table 5.

Next team composition score needs to be calculated
with next formula:

T,=S+R+YC+E,
where T, team composition score, S staffing status from
the question in Table 4, R retention status, ). C sum of
retention cases and E expected seniority value. In that
case max value of T should not exceed 5.

Since team composition value logic calculated
overall Pearson coefficient for correlation between team
composition and project failure can be calculated with
next formula

nY(Ts—Po)—XTs X Po

JRETE-E T2 g P~ P
where T team composition score, P, project outcome
and n number of responses.

T =

Table 4 — Normalized values for team composition

Survey question

Survey value Numeric value

Team was fully staffed on time and budget

Yes 1

Team retention occurred

What caused retention (if retention occurred)

Client related

Performance

Person-related

Budget-related

Other

All team members had expected seniority

Yes

O = = OO =[O =D

No
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Table 5 — Example dataset for one project

Question Survey value Numerical value
Team was fully staffed on time and budget No 0
Team retention occurred Yes 1
What caused retention (if retention occurred) Client-related, Person-related 1+0
All team members had expected seniority No 0
Project outcome Not delivered or failed 2

Last but not least formula is correlation between
project complexity and project failure. Like in previous
two formulas normalization
normalization presented in Table 6. Values for project

is needed. Results of

failure will be reused again from Table 3.

Table 6 — Normalized values for project complexity

Survey value Numeric value
Simple 1
Moderate 2
Complex 3

Pearson correlation formula will have next view
nY.(Pc—Py)—Y Pc ¥ Py

JE P~ P Po?~(5 P
where P, project complexity, P, project outcome and n
number of responses.

T =

Conclusion

The findings of this study contribute to a deeper
understanding of the role of project management
methodologies in project success or failure. The research
identifies key risk factors that lead to project failure and
emphasizes the importance of selecting the right

methodology based on project characteristics. The
statistical analysis demonstrates that there is a
measurable correlation between incorrect methodology
selection and project failure. A positive correlation value
indicates that incorrect methodology choices contribute
to project failures. Different correlation formulas show
different aspects of the project itself, like correlation
between risk monitoring frequency and project failure,
correlation between team composition and project
failure, correlation between project complexity and
project failure. Those calculations will help to better
understand internal linkage between not directly
connected characteristics that could be under the radar
and not play part in overall overviews of each given
project.

By applying the proposed formulas, project
managers can assess the impact of different factors on
project outcomes and make data-driven decisions. The
study highlights the need for continuous monitoring of
project risks, team health, retention rate, complexity
awareness and methodology suitability to improve
overall project performance. Future research can focus on
refining these formulas and developing predictive models
for project success assessment.
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Kuiscoxuii nayionanvrutl ynieepcumem 6yoienuymea i apximexmypu, Kuig

METOA AHAJII3Y XAPAKTEPUCTHUK ITPOEKTY

Anomayis. Memooonozii ynpaeninus npoeckmamu 8ioicparoms sUpiuLaIbHY POib Y GUHAYEHHT YCRIXY YU NPOBATY
npoekmy. Bubip HegiOnosionoi memo0ono2ii modce npuzéecmu 00 Hee@eKmugHoCmI, nepesuyeHHsr DI0icenmy,
3aMPUMOK I HABIMb NOBHO20 NPOBALy NPoekmy. YV yitl cmammi 00CHIONCYEMbC 83AEMO38 30K MINC NPOBATOM
NPOEKMY Ma HenpasuibHUM UOOPOM MemoO0a02ii YNPABTNIHHA NPOEKMOM 3d OONOMO20I0 CMPYKINYPOBAHO20
ONUMYBAHHS, NPOBEOCHO20 ceped KEePIGHUKI@ NMPOEKMIB, AKI Maroms be3nocepedtiti 00csio pobomu 3 MUHYIUMU
npoekmamu. [[oCniodcenHs: CnpsiMo8aHe HA KIMbKICHY OYIHKY 6NIUGY 6UO0pYy MemoO0on02il Ha pPIi3Hi pe3yibmamu
NPOEKMY, BKAIOYAIOYU 3ATYHUEeHHs 3aYIKAGIeHUX CMOPIH, i0enmugikayilo pusuxie ma epexmusnicms cmpameeiii
nom ’axwenns. Onumyeanus pemeavbHo po3podneno 0 300py GUYEPNHUX OAHUX W00 XAPAKMEPUCTIUK MUHYIUX
NPOEKMIB, GKIOUAIYU PO3MID NPOEKMY, CKIAOHICMb, 2AIY3b, CKAAO KOMAHOU MA 4aCmOmy 3MIH Memooonozii. Bin
MaKodic OOCTIONCYE NPUUUHU BUOOPY MemOo00102il, 0OTPYHMYBAHHS 3MIH MemoO0a02ii ma 6Naue yux pilieHb Ha
Kinyesi pe3ynomamu npoekmy. 30cepedrcyrouuce AK HA YCNIWHUX, MAK | HA HeBOAIUux NPOEKmMax, OO0CHIONCEHHS
BUBHAYAE 302aNbHI PAKMOPU PUUKY Ul OYIHIOE, SIK KOHKPEMHI MeMoO0a02ii Chpusiau abo nom skutysanu yi pusuKu.
Kniouosum acnexmom ananizy € GUKOPUCMAHHA CMAMUCMUYHUX PO3PAXYHKIG Ol OYIHKU NOKA3HUKIE Hegoay i
VCRIUWHOCTT NPOEKMY, O0CMYNHOCMI PecypcCi8, 3a1y4eHHs 3aYiKasIeHUx CIOpIH i cmyneHs, 00 K020 HenpasuibHa
Memo0o02is 8NIUBAE HA pe3yabmamu Npoekmy. Buxopucmosyrouu maki gopmyau, AK pieeHv ycnixy npoexmy,
3anyUeHHsT 3AYIKABNIeHUX CMOPIH, OOCMYNHICMb pecypcis, NOHAmK08a MemoOon02is, SKA BUKOPUCMOBYBANACS,
HENnpasuibHa Memooo02is, CNIBBIOHOUEHHS MIdC He80aueio NPOEKMY Ma HeNnpasUIbHOI0 Memo0002IEI0, HAOLIbUL
BUNPABIEHT MA HEGUNPAGIEHI PU3UKU, KOPeaYis MIdC YaACmomoio MOHIMOPUHSY DPU3UKIE I Hesoaueio NPOEKmy,
KOpenayis Midic CK1a00M KOMAHOU MA He80auelo NPOEKmy ma KOpenayis Midc CKIAOHICMIO NPOEKMY mad He8o0ayero.
Lent nioxio ymooicnuenioe 06’ €KmueHO OYiHUMU CMYNIHb KOPelayll HenpaguivbHuUX Memooonozlitl i3 Heeoauamu
NpoEKmy i BUCBIMACHHSA WADIOHIB. pU3UKie, SAKI Hatyacmiue yCy8aromvcs ab0 3aIUUArOmMbCsa HeSUPTUEHUMU.
Peszyromamu yvo2o 0ocniodxcents 3anpononyioms RPAKmMuyHy iHQOpMayiro 01 KepiGHUKI6 NPOEKMIE I opeaHizayill,
donomazarouu im nputimamu Oiibs 00TPYHMOBAHI pilieHHs npu 8uOOPi Memooonozii. Pozymirouu 63aemo36 130K Midic
8UOOPOM MeMOOO0I02I Mma pe3yTbmamamu NPOEKMYy, Op2aHizayii MoxiCyme NPUUHAMU HAUKPAWI NPaKmMuKu, uoo
MIHIMI3y8amMu PU3UKU NPOECKMY, NIOGUWUMU Pi6eHb YCNIXY NPOEKmMy ma 3abesnewumu Oiibutly 8i0N0GIOHICMb MidiC
BUOPAHOI0 MEMOOO0NO2IEN MA YHIKATbHUMU nompedbamu KodicHnoz2o npoekmy. Kpim mozco, cmamucmuuny ocnogy
00CNI0NCEHHST MOJCHA 3ACMOCY8aAmMU 68 MAUOYMHIX OO0CAIONCEHHAX OA NOOAAbULO20 BOOCKOHANEHHS AHALIZY
ehekmugHoCmi Memooon02ii ynpaseninHi npoEKmamu.

Knrouosi cnosa: npoekm; memod; ORUMYBAHHA; PUSUKU BPOEKMY; MEM 000025 RPOEKNLY
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